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Abstract
Background: Dietary behaviours are a modifiable risk factor contributing to adolescent obesity
(13-to-17-year-olds). Interventions involving the home have shown promise in promoting
healthy eating directly through parenting practices (i.e., structured, autonomy supportive and
controlling parenting practices) and indirectly through adolescents’ commitment to healthy
eating (i.e., cognitive factors including self-efficacy and motivation). However, it is currently
unknown if boys and girls respond similarly to parenting practices or whether sex of parent
matters.

Objective: The aims of this thesis were to explore the associations between parenting practices
(Aim 1) and cognitive factors (Aim 2) on adolescents’ dietary behaviours (i.e., fruit/vegetable
(F&V) and sugar sweetened beverage (SSB) consumption) as well as the mediated associations
of parenting practices through adolescents’ cognitive factors (Aim 3).

Methods: Two samples were analyzed including the LiGHT project from Canada and the
FLASHE study from the United States (US). The Canadian sample included 362 parentadolescent dyads (65.5% mothers; 49.7% girls) and the US sample included 1633 parentadolescent dyads (73.7% mothers; 50.4% girls). All measures were collected using self-reported
questions. Using path analyses, direct associations between parenting practice (Aim 1) and
adolescents’ cognitive factors (Aim 2), as well as indirect associations of parenting practices
through adolescents’ cognitive factors on dietary behaviours (Aim 3) were explored. All models
were stratified by sex of adolescent and controlled for known confounders. Sex of parent was
explored as a moderator in aims 1 and 3.
Results: Direct associations between controlling (β =-.24, p<.01) and autonomy supportive
(β=.18, p<.01) parenting practices and F&V intake emerged among boys only. Direct
associations between intrinsic motivation and SSB consumption also emerged for boys (β=-.13,
p<.01). Findings from the mediation analyses suggest that controlling and autonomy supportive
parenting practices have significant indirect associations on boys’ dietary behaviours through
motivation pathways, but not for girls. Parent sex was not found to act as a significant moderator.
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Conclusion: Boys and girls do not appear to be affected in the same way by parenting practices.
Home-based interventions using a broader range of parenting practices may be advantageous in
helping shape boys’ motivation for healthy eating more so than girls.
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Lay Summary
Over 30% of teenagers in Canada and the United States are considered overweight or
obese. Food choices are one modifiable factor that can be used to promote maintenance of a
healthy weight. Currently, it is not clear if interventions relying upon parent-teen interactions
(‘Parenting practices’), have similar effects on boys’ and girls’ food choices or if mothers and
fathers have different effects.
More involved or hands-on types of parenting practices were found to have greater
impacts on boys’ food choices but not girls (Ages 12-17 years). Sex of parent was not found to
affect boys and girls differently. These results suggest that parents use different parenting
practices to encourage their boys or girls to consume more health promoting foods. Program
developers should take these results into consideration when implementing home-based
interventions that target strategies for improving adolescent boys’ and girls’ commitment to
healthy eating.
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Chapter 1: Introduction
Childhood obesity has drastic effects on both physical and psychological health (1,2). Weight
status in childhood often tracks into adulthood (3–7), having a compounding effect on the
likelihood of chronic disease development (8,9). In Canada, 32.8% of adolescents (12-18 years)
are categorized as overweight or obese (10). Similar rates are observed within the United States
(US) at 40.0% of adolescents (12-19 years) (11). Adolescent boys have higher rates compared to
girls (11–13).
Well documented changes in adolescents’ dietary behaviours have been identified as a key
determinant of obesity (14–17). A shift away from consumption of micronutrient rich foods like
fruits and vegetables (F&V) to energy dense, but nutrient poor foods or beverages including
sugar sweetened beverages (SSBs) have contributed to excessive caloric consumption (18,19)
and incidence of obesity. Within Canada, adolescent boys and girls have been found to consume
an average of four and a half servings of F&V each day (20), below recommended guidelines of
five servings (21). In the US, adolescents (14-18 years) consume approximately two cups of
F&V per day (22), approximately equivalent to three servings of F&V (23). This age group
further consumes the highest amount of SSBs (20,24). One in every five Canadian adolescents
consumes SSBs at least once per day (25) while approximately 25.7% of US adolescents
consume soda and sports drinks at least once per day (26). Adolescent boys in particular have
been found to have lower overall diet quality in comparison to girls (26–31).
Differences in boys’ and girls’ dietary behaviours may be contributing, in part, to the
observed differences in boys’ and girls’ prevalence of obesity within Canada and the US (32).
For this reason, it is critical to understand how boys’ and girls’ dietary behaviours are
differentially influenced by a variety of factors (33), including the impact of parents.
Parents and the home food environment have been highlighted to play a substantial role in
shaping adolescents’ dietary behaviours (34). Parents rely on various food-related parenting
practices (i.e., structured, autonomy supportive and controlling) to regulate the foods adolescents
are exposed to or encouraged to consume (34,35). More favorable dietary patterns have been
observed in adolescents exposed to autonomy supportive and structured parenting practices (36–
1

38). Use of controlling parenting practices have been found to correlate with less beneficial
dietary patterns (39–42). Adolescents’ cognitive factors including their self-efficacy or
motivation for healthy eating can further be influenced by parenting practices (43). These
cognitive factors can also impact dietary behaviours and have been found to predict long-term
behavioural commitment (44,45). In this way, parents can indirectly impact their adolescents’
dietary behaviours by influencing their adolescents’ self-efficacy or motivation for healthy
eating. Adolescents tend to maintain behaviours that they feel are achievable (44) or those that
they perceive as personally important (45). If an adolescent is exposed to F&V or receive
parental support for their consumption, they may develop confidence (i.e., self-efficacy) in their
ability to consume F&V or view their intake as important (i.e., motivation), thereby increasing
F&V consumption.
Evidence has highlighted that differences in parenting practices can be influenced by both
parent (34,46,47) and child sex (32,48). It appears that fathers may be more likely then mothers
to rely on controlling parenting practices (34,46,47,49). Use of controlling practices aligns with
historical gendered connotations surrounding displays of authority as masculine (50). As
controlling practices have been negatively associated with adolescents’ dietary behaviours (39–
42), it is possible that fathers may have more adverse impacts on their adolescents’ diet quality
compared to mothers. However, in more recent years, father’s involvement in food-related tasks
within the home environment have been on the rise (51,52). It isn’t clear to what extent these
changes in a father’s involvement in food-related tasks influences their use of different types of
parenting practices in contrast to mothers, and their subsequent effect on an adolescent’s dietary
behaviours.
Adolescent boys appear to be exposed to controlling parenting practices more often than girls
(48,53,54). This may contribute to observations of lower self-efficacy (54,55) or motivation (56)
among boys over their dietary behaviours, and may further influence differences in dietary
quality among boys and girls (27).
Limited contemporary literature has considered how differences in mothers and fathers
parenting practices may contribute to adolescent boys’ and girls’ dietary behaviours. Without
this understanding, it is not clear to what extent higher prevalence of childhood obesity among

2

boys compared to girls may be reduced if boys’ and girls’ dietary behaviours were similarly
supported (57). This thesis will add to the literature by exploring the influence of mothers’ and
fathers’ parenting practices on boys’ and girls’ self-efficacy, motivation and dietary behaviours.
These findings will deepen our understanding of how sex affects the relationship between
parenting practices and adolescents’ dietary behaviours, helping ensure boys and girls are
equally supported to maintain a healthy weight through their dietary behaviours.

3

Chapter 2: Literature review
2.1

Prevalence of childhood overweight and obesity
Global rates of childhood overweight and obesity defined as a body mass index (BMI) for

age above the 85th and 97th percentile, respectively, (58) have reached epidemic proportions
(2,59,60). In 2014, the worldwide prevalence of childhood overweight and obesity was reported
at 47.1% among children and youth (2-19 years) using data from 188 countries (61). Despite the
fact that prevalence rates have plateaued within developed nations in recent years (62), no single
country has experienced a significant decrease in prevalence over the past three decades (61).
Sixty-two percent of all obese and overweight individuals reside within higher-income
developed nations like Canada and the US (61).
In Canada, the prevalence of overweight and obese youth (5-18 years old) has been reported
at 30.1% (10). Canadian adolescents (12-18 years) have higher prevalence rates with 32.8% of
this age group affected, compared to 28.6% of children 6-11 years old (10). Adolescent boys (1218 years) may represent a key at-risk group (10) as prevalence rates among boys have been
reported to be up to 11.0% higher compared to girls using a mix of self-report and objectively
measured data (12).
Comparatively, thirty-five percent of youth (2-19 years) in the US are considered overweight
and obese (63) according to the 2015-2016 National Health and Nutrition Examination Survey
(NHANES). Similar to trends within Canada, significant linear associations between prevalence
of overweight and obesity are present with increases in age (11,13). Older adolescents (12-19
years) experience a higher prevalence of obesity at 40.0% compared to 18.7% in children (6-11
year-olds) (11). It seems that prevalence rates between boys and girls within the US may vary
based on age or ethnicity (11,13,63). Though not statically significant from girls, prevalence
rates are often observed to be higher among boys (11,13,63).
It is important to acknowledge the limits of BMI as an indicator of body size as it fails to
account for body composition (12). With increasing age and male sex, greater muscle mass tends
to increase based on biological mechanism, especially around puberty (12,18,19). It is possible
that such differences may contribute to the differences in reported BMI between boys and girls.
4

However, literature has found consistent differences between boys and girls hold constant across
age groups (12), suggesting that factors are likely occurring. Specifically, it has been
hypothesized that differences in health behaviours, including dietary behaviours, between the
two may be underlying these observations (57).
2.2

Burden of childhood overweight and obesity
Childhood overweight and obesity have been associated with numerous physiological and

psychological health consequences (1,2). As weight status tracks into adulthood (3,4), reaching a
higher BMI at a younger age may have more detrimental effects on long-term health (19,64).
Earlier entry into this high risk health trajectory can increase the amount of time an individual
has to acquire health complications across the life span (19,64). This trajectory is defined by an
accumulation of negative physiological and psychological changes which are discussed below.
2.2.1

Physiological impacts of overweight and obesity in childhood

Overweight and obesity in childhood has been associated with both short and long term
changes in a child’s physical development (i.e., changes in body composition and size) (3–7),
quality of sleep (65,66), skeletal (1,67,68), cardiovascular (8,59,60,69), and metabolic (70–73)
health. Adolescents with obesity have been observed to have a higher prevalence of a clustering
of unfavorable metabolic changes known as ‘metabolic syndrome’ (Increased insulin resistance,
elevated triglyceride levels, higher fasting glucose, high density lipoproteins, and high blood
pressure) compared to their normal weight counter parts (21.1% vs. 3.8%, respectively) (70).
Metabolic syndrome increases the risk of chronic disease incidence, including type two diabetes
and cardiovascular disease (CVD) in later adulthood (74–76). Although no experimental trials
have been conducted to determine the causal effect between excess adiposity and chronic disease
incidence due to ethical concerns, the temporality and dose-response relationship between excess
adiposity and health risk has demonstrated a strong association (8,70,77,78).
2.2.2

Psychological impacts of overweight and obesity in childhood

In certain societies or social situations being overweight or obese can be perceived by some
as being associated with negative personal and physical qualities (79). These views can lead to
the teasing of children who possess these physical attributes (80), contributing to long-lasting
5

psychological consequences (81–83) including body dissatisfaction, depression, low self-esteem
and weight preoccupation (84–87).
Weight stigma seems to disproportionately affect adolescent girls (80,84,87–90). Girls
experience significantly more weight-related teasing (84,86) and internalization of weight status
(53,80,81,87,88) compared to boys. Rates of body dissatisfaction in adolescent girls is linearly
associated with body size, with significant increases found for those self-reporting a BMI above
the 50th percentile (91). Compared to boys, adolescent girls often emphasise physical appearance
(90) and body dissatisfaction (92,93) as key motivators for weight loss. It also possible that
societal pressure girls and women face in maintaining a thin appearance (48,89,91–94)
contributes to greater weight related teasing, especially around the time of adolescence
(18,19,91,95). Natural changes in adiposity distribution spurred by puberty that support
development of adiposity stores among girls more so than boys, may intensify the pressure
adolescent girls experience to maintain a thin body shape (18,19,91,95). As a result, girls may
experience more pressure to avoid weight gain and associated teasing at this life stage, despite
the benefits associated with natural gains in adiposity during puberty (19,90).
In contrast, boys often experience societal pressure to gain muscle and maintain a larger body
size (92,93). Teasing and body dissatisfaction tend to be observed at higher levels for boys who
appear smaller in size, though it is also present at a lower prevalence in boys with elevated body
weight (89,91). This phenomenon, referred to as a ‘U-shape’ of body dissatisfaction (89,91),
appears among boys who self-reported a BMI above the 75th percentile or below the 25th
percentile (91). Studies have found that an equal numbers of boys report wanting to gain weight
as those wanting to lose weight (92,93). Though adolescent girls report higher levels of
psychological consequences associated with weight status (91,93), both boys and girls
experience some degree of body dissatisfaction in relation to their body weight (89,91–93).
2.3

Health behaviours and risks of overweight and obesity
Health promoting behaviours such as increased physical activity, consumption of F&V,

adequate sleep and reduced screen time have demonstrated strong associations with more
positive health outcomes including maintenance of an adequate weight (2,57,96). While a
number of health behaviours are associated with the risk of being overweight or obese, the
6

remainder of this thesis will focus on the association between dietary behaviours and subsequent
risk of excess weight and weight gain among boys and girls.
2.3.1

Dietary behaviours and risk of overweight and obesity

Adolescents’ dietary behaviours are marked by a shift from the consumption of more nutrient
dense foods like F&V to more energy dense foods like SSBs, fast food, or pre-packaged foods
(18,29,33,97–99). Consumption of F&V provides more fiber and fewer calories to the body
(100–102). It is thought that the fiber present in F&V helps maintain insulin sensitivity (100,101)
and promote feelings of satiety by delaying gastric emptying (101–103). These satiety signals
may offer protective effects against the development of overweight and obesity caused by
overeating (104). The lower overall caloric content of F&V further helps promote adequate
weight by contributing fewer calories per amount of food consumed (101,104). Some
observational studies looking at dietary patterns have supported the notion that micronutrient rich
diets high in F&V offer advantages against obesity incidence (100–104). However, other work
has failed to find a significant link between F&V consumption and risk of overweight or obesity
in children (105). Instead, only small associations between F&V consumption and obesity risk in
adult populations occurs in conjunction with other health promoting behaviours including
adequate physical activity (105). Despite these discrepancies, it is clear that F&V consumption
has overall positive impact on health including promotion of ordinary cardiovascular or
metabolic functioning, thus offering protection against the development of many chronic
diseases (100,104). As dietary patterns track forward, commitment to consumption of F&V in
adolescence is critical to support long-term consumption (33,64,106,107) and maintenance of
overall health (104).
Paralleled increases between SSBs and increases in childhood overweight or obesity among
children and adolescents have lent support for these beverages as a key determinant in the risk of
excess weight gain (108–112). The high percentage of added sugars or the liquid form of SSBs
may induce an incomplete satiety response (109,112–115), which can negatively contribute to
energy imbalance through overconsumption (14,15,102,103,113). In a recent review of 32 cohort
and experimental studies, those with higher quality ratings suggested that SSB intake was found
to have a positive linear association with the risk of overweight and obesity (111). However,
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caution needs to be expressed when comparing these studies against one another as serious
methodological limitations are present (108,111,114). For example, total energy intake is
inconsistently considered as a mediator or confounder in these studies. This poses concern as
consumption of SSBs may coincide with less healthful dietary behaviours
(15,25,98,107,116,117), acting as proxy for overall diet quality (118). Therefore, without
consistent control for total energy intake or consumption of other energy dense foods, it is
difficult to establish a causal link between SSB intake alone and risk of excess weight gain.
2.4

Dietary trends among Canadian and US adolescents
Based on current literature, international bodies have suggested that dietary patterns higher in

F&V and lower in SSBs offer merit as a preventative health strategy (22,119). Canadian
guidelines suggest adolescent boys (14-18 years) consume “eight servings of fruits and
vegetables per day” and girls consume “seven” (21). Guidelines further recommend limiting the
intake of “foods high in… sugar” including SSBs (120). US recommendations echo similar
statements with suggested daily consumption of two cup equivalents of fruit and two and a half
cup equivalents of vegetables per day (22). US recommendations offer more specific guidelines
for sugar intake with recommendations suggesting keeping added sugar intake below 10.0% of
total calories (22).
2.4.1

Fruit and vegetable intake

Data from the 2015 Canadian Community Health Survey (CCHS), a nationally representative
survey of Canadians, suggests that adolescents (13-17 years) are consuming less F&V in 2015
than they did in 2004 (20). Adolescents are presently consuming an average intake of four and a
half servings of F&V per day (20), below Canadian recommendations of five servings per day
(21). Canadian boys are more likely to consume more energy dense foods (29,30,97),
contributing to a lower overall diet quality compared to girls. Additional work within Canada has
suggested girls may consume more mean servings of F&V compared to boys (28).
US adolescents seem to follow similar dietary trends to Canadian adolescents. Data from the
2019 Youth Behavioral Risk Surveillance System (YBRSS), a nationally representative survey
of American youth in grades 9-12, suggests that boys consume less mean servings of F&V
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compared to girls with 7.7% and 9.4% of boys failing to report any consumption of F&V,
respectively, compared to 4.9% and 6.3% among girls (26). Among adolescent boys and girls,
91.5% are failing to consume the recommended number of fruits per day and 97.9% are failing to
consume the recommended number of vegetables per day (31).
2.4.2

Sugar sweetened beverages

Adolescents represent the highest consuming age group of SSBs in Canada (20,24). Canadian
youth (9-18 years) consume a total of 116 grams of sugar per day with 20.6% of this attributed to
fruit juice, fruit drinks and non-diet/artificially sweetened pop (24). In an additional study
considering SSB consumption (Soft drinks, energy drinks, and sports drinks) within Canada,
19.3% of participating youth report consuming SSBs “at least once per day” (25). Although
Canadian recommendations do not indicate a clear numeric guidelines for SSB consumption
although it suggests refraining intake of SSBs (120), based on international guidelines it seems
Canadian youth are consuming more SSBs than recommend for health (104).
Consumption patterns within the US mirror those within Canada as adolescents appear to
consume more added sugar from beverages then health officials recommended. In 2015, SSBs
including soft drinks, fruit drinks, sports and energy drinks accounted for 39.0% of all added
sugar intake in the US population (22). Among adolescent boys and girls (14-18 years old),
16.5% of total caloric intake was attributed to added sugars (22). Evidence from 2019 implies
that 18.2% of boys and 11.7% of girls (Grade 9-12) consume soda at least once per day (26).
Comparable to F&V intake, boys appear to be at a greater risk of failing to achieve
guidelines for SSB consumption compared to girls (25,26,28,109,121,122). In the Canadian
context, adolescent boys (14-18 years) have been observed to consume the highest mean calories
of SSBs per day at 227 calories, compared to 144 calories reported by adolescent girls (28). In
the US, boys are more likely to consume soda at least once per day (22.3% vs. 15.4%) (26).
Given recent data from the North American context, it appears that children and adolescents
are not meeting the guidelines for F&V or SSBs consumption (20,22,25,26,28). As dietary
behaviours in adolescence often become entrenched (19,64,106), this life stage represents a
critical intervention point (11,18,19,33,64,121) to promote adolescents’ commitment to pursue
9

consumption of foods like F&V compared to foods like SSBs. To successfully achieve this, it is
vital to understand and account for differences in the factors that affect boys’ and girls’ dietary
behaviours (33).
2.5

Socio-ecological determinants of dietary behaviours in adolescents
Simply knowing the recommended health guidelines is not sufficient to change dietary

behaviours (54,64,123). However, several factors have been identified as important. From a
social ecological perspective (See Figure 1), there are thought to be four different levels of
influences that affect dietary behaviours: 1. Societal; 2. Community; 3. Interpersonal; and 4.
Individual (33,34,122,124). At the societal level, a number of factors such as cultural, religious
or gender norms can dictate what foods are considered acceptable to consume and by whom
(125–127). Next, an adolescents’ physical environments - including their community and school
- may limit access to certain foods, restricting intake (2,19,33). At the broader interpersonal
level, social relationships between parents and peers may affect the types of foods adolescents
are conditioned to consume (27,33,128–131). Finally, at the individual level preference, hunger,
food literacy, self-efficacy and motivation for healthy eating all have a role in influencing
adolescents’ food choices (33,132).

Figure 1. Social Ecological Model depicting a collection of factors that may affect adolescents’
dietary behaviours.
The interplay between personal and interpersonal factors among boys and girls are of
particular interest in this thesis. Gender may influence these associations as adolescents are
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beginning to develop their own identity through social interactions and perceptions of societal
norms at this life stage (19,33,54,128). Differences in the how gender influences personal and
interpersonal factors will be discussed in the remainder of this section.
2.5.1

Societal level: Gender norms and adolescents’ dietary behaviours

Unlike sex, a biologically defining factor used to characterize individuals, gender is
established based upon social or cultural norms (50,133–135). Historically, this biological
categorization of sex has dictated, in part, the types of roles, careers and behaviours considered
acceptable for an individual to perform (136,137). For example, from a young age boys are
encouraged to be tough and independent whereas girls are encouraged to emphasize agreement
and focus on preparing for married life (135,138). Societal and cultural norms often postulate
that gender is based off of an individual’s sex, implying that physiological differences between
the sexes dictate behavioural practices or health outcomes in some way (133). For some
adolescents, conforming to gender norms is an increasingly challenging and even unnatural task
(139–141). Greater then 98% of adolescents self-identify with the dichotomized male or female
mold assigned to them at birth, however, 1.5% of adolescents do not self-identify their gender in
agreement with their biological sex (139–141). Whether an adolescent identifies their gender in
line with their biological sex or not, gender norms can influence an adolescents’ ‘gender attitude’
(135) or understanding of how they should act given an understanding of their own gender in
relation to gender norms (50,133–135).
The gender literature has sought to understand how gender norms and individual gender
attitudes incorporate the idea of masculinity and femininity (135,137,142). Masculinity and
femininity are broad characterizations classifying a set of behaviours relating to ‘typical’ actions
of a male compared to a female defined by society (135). Often times masculinity has been
associated with dominance or assertion whereas femininity has been associated with nurturing or
quietness (135). One form of masculinity referred to as ‘hegemonic masculinity’ outlines a
specific behavioural practices where males assert verbal or physical control over females (137).
In such cases inequality at a societal level often appears (135). Instances of hegemonic
masculinity can be observed in certain societies and cultures where inequalities in labor, pay,
political rights and the division of household responsibilities are present between males and
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females (143). Nevertheless, this view of masculinity has been criticized for being too narrow
and fails to consider how one form of masculinity may dominate over another and not just over
individuals who are considered female (144). This has led to the notion that there are many sub
forms of both masculinity and femininity, with these attributes acting more as a spectrum instead
of a rigid category (144). Some scholars have further argued that masculinity and femininity can
be viewed as independent attributes whereby an individual possess some degree of both (136).
2.5.1.1

Gender and social modeling

Different theories detailing how youth identify their own gender (“Gender identity”) and
apply this knowledge through their behaviours (142) have been proposed (135,145). It is largely
supported among gender scholars and consistent within these theories that social interactions
facilitate an individual’s perception of their gender identity in relation to gender norms
(32,50,133–135,138,145). Behavioural modeling through observations or communication with
parents, peers and the media can demonstrate what behaviours are considered appropriate for a
boy or girl to enact (135,142,146).
Parents can act as a key role model for behaviours and set rules for how their boys or girls
should act (138). For example, observations of a mothers engagement in housework (147,148)
and a father’s larger role in labour outside of the home may influence an adolescent’s perception
of ‘appropriate’ gender responsibilities within the home environment (149). Long standing
societal perceptions have helped normalize the involvement of mothers within the home
environment (32,50,148) and have contributed in part to some mothers feeling pressure to act as
a home maker based on these historical norms (150). Fathers may fuel this pressure by
associating household tasks as a women’s domain and avoiding participation (148). Observations
of these gender-based patterns in food-related tasks or beliefs in housework can have an intergenerational impact (151). Daughters whose parents expressed more historical division of labor
within the home self-identify with housework as a part of their future role (151). Similarly, boys
of parents who expressed more historically gendered roles conveyed greater commitment to
traditional gender beliefs surrounding the division of household labor (151). This literature
highlights how parents can embody and model gender-based roles to their children, resulting in
an intergenerational transmission of gendered behaviours, attitudes and norms (143). However,
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as the social context and expectations regarding a father’s role within food-related tasks has
evolved away from these norms in more recent years (49,51,52,152), the extent to which
traditional gender roles are modelled by parents and adopted into their own belief systems may
differ from historical literature. More mothers have expressed a desire to take on full-time work
and less involvement within the home food environment compared to previous reports (52).
These shifts in the time mothers and fathers spend involved in food-related tasks (49,51,152) and
changes in mindset about what ‘role’ a parent has based upon their gender (52), could contribute
to the transmission of a new type of belief about parental roles within the home being passed on
to adolescents in today’s society (153). It is possible that such changes have contributed, in part,
to adolescent girls challenging gender norms over their behaviours in more recent years (135).
Future work is needed to clarify the extent to which fathers’ changing roles within the home
environment influence the inter-generational transmission of historical or more modern norms to
adolescents (49,52).
Peers can also model gender-based behaviours and create pressure for an individual to display
certain attributes as a means to fit in (135,142). The current literature has suggested that boys are
often subject to greater pressure to appear masculine whereas girls experience pressure to appear
feminine (142,143,151). In addition, peers tend to reinforce (135) the pressure boys and girls
experience to conform to gender ideals surrounding body shape (As discussed in section 2.2.2
above (89,91–93)), physical appearance (i.e., clothing or hair styles) (50) and typical behaviours
(i.e., display of interest, sports participation, risk taking, food preferences, etc.) (137). In
particular, adolescence and the onset of puberty is thought to act as a critical time in evaluation
and commitment to a gender identity among youth, referred to as ‘gender intensification’
(135,142,149). With the physical changes brought on by puberty, greater teasing and
expectations regarding conformation to gender norms of behaviour can occur (135).
Media based sources including TV, internet, video games and movies often portray females
in a sexualized manner or in subordinate roles (146). In contrast, males are often displayed as the
hero or assertive character (146). It is possible that these portrayals have an effect on the
propagation of behavioural actions such as those associated with hegemonic masculinity (144).
For example, media portrayal of males within professional culinary roles is often depicted to fall
in line with hegemonic masculinity (154). Cooking within the home environment is assumed to
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be a mother’s role whereas cooking within a professional environment is largely male dominated
and associated with aggression and toughness (154). These conflicting views of food preparation
help to reinforce gender norms whereby men are acknowledged for completing a task (i.e., food
preparation) that a woman is expected to complete unacknowledged as part of her maternal role.
Though much remains unknown about how adolescents form their gender identity and
manage social and cultural expectations, this is beyond the scope of this thesis. Instead, this
thesis will focus on understanding how gender plays a role in shaping adolescents’ dietary
behaviours as differences in consumption patterns based on sex may unequally effect boys’ and
girls’ risk of obesity development (32).
2.5.1.2

Gender and dietary behaviours

Dietary behaviours can vary by region, culture and gender (118). Gender is also embedded
within social context, culture and geography (50,134,137). Historically, gender literature has
suggested that women and girls display behaviours that society has deemed to be ‘feminine’
(94,126,155) whereas men and boys partake in behaviours that are traditionally considered
masculine (32,133). Dietary behaviours are no exception to these gender-based norms (48,92–
94).
Lower calorie foods like F&V and smaller portion sizes have been associated with feminine
connotations in society (48,126,155,156). These perceptions have arisen as a result of two
different gender norms. First, the notion that females should aspire to be thin (48,89,91–94) has
created a perception that in order to meet this ideal, a female will need to consume lower calorie
foods like F&V (126,156). Second, by consuming F&V an individual is demonstrating a
commitment to being health conscious (48), an ideal consistent with femininity in gender
literature (48,94,130,157). Inversely, boys and men may experience less societal pressure to
consume smaller portion sizes or select F&V (94,125,126,156) to avoid partaking in behavioural
practices that have been historically associated with being more feminine (126,156). Instead,
societal pressure to consume foods such as meat, that are associated with muscle or masculinity
are more prevalent for boys and men (94,126,137,156,158).
Research investigating the association between gender and dietary behaviours has suggested
that gendered connotations surrounding food may still be present in contemporary society. In
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certain instances, women and girls have been reported to eat less in the presence of others and
choose to consume lower calorie foods like F&V (48,94,125–127,155,156,159). In contrast, men
and boys are observed to eat more and select less healthful food options (94,125,126,156). It is
possible that both males and females embody these gendered behaviours more so when eating in
mixed-sex group settings, compared to eating in same-sex group settings (94). Other literature
has suggested that this group effect may be stronger among women or girls compared to men or
boys (125,127,155). Work considering boys’ and girls’ risk perception and concern for future
health in relation to dietary choice also supports maintained gender norms. In a study of
Portuguese youth (15-21 years), girls expressed concern for how fruit consumption effects
subsequent health whereas the same association was not found among boys (54).
The majority of contemporary literature considering the effect of gender on dietary choices
has relied upon adult population groups (48,94,125,126,155,156). However, from the few
published studies examining adolescents, similar results have been replicated (54,127,159).
Given more recent acceptance of diverse gender identities and movement away from the
dichotomized categories of sex (136), the extent to which these historical norms remain
acknowledged by adolescents and influence their food choices is unclear (155). This includes the
influence of gender on the interactions between parents and their adolescents’ dietary choices.
2.5.2

Interpersonal level: Parenting practices

Broadly defined, food-related parenting practices encompass the tactics that parents employ
to influence their child’s behaviours or attitudes surrounding food (35). These practices are not to
be confused with parenting style, the overall emotional environment or context parents create
with their children that holds constant across numerous parenting practices and behavioural
interactions (160). Though a vast amount of literature has studied the effects of food parenting
practices, differences in the categorization and operationalization of parenting practices among
studies make comparisons difficult (35,161). To simplify this issue, this thesis will use the three
higher order categories of food parenting practices defined by Vaughn (2016): 1. ‘Structured
parenting practices’ which include non-coercive techniques meant to help a child learn to
maintain health promoting dietary behaviours by a parent’s organization of the home
environment (i.e., food rules, modelling, availability, and monitoring); 2. ‘Autonomy supportive
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parenting practices’ which includes strategies that promote a sense of personal volition and selfregulation in a child over their own dietary behaviours (i.e., education, child involvement in food
preparation, encouragement for healthy eating and food negotiation); and 3. ‘Controlling
parenting practices’ which encompasses parental punishment, bribery, force, threats, guilt or use
of food as an emotional reward to enforce a parent’s food-related beliefs, desires and behaviours
on to a child. Despite peers’ growing influence on youths’ dietary practices with increasing age,
especially in social settings (33,55,127,132,159), parents continue to maintain an influential role
over certain aspects of their adolescents’ dietary behaviours (122,152,162–164). In addition,
parents can influence the foods an adolescent chooses to consume away from the home (34) by
helping shape their adolescents’ self-efficacy (40,119) or motivation for healthy eating
(121,165–167). A detailed description as to how adolescents’ cognitive factors (Self-efficacy and
motivation) affect dietary behaviours and the role of social influences (Including parents), can be
found in section 2.5.3 below. The remainder of this section will highlight the links between
parenting practices and adolescents’ dietary behaviours.
2.5.2.1

Structured practices and adolescents’ dietary behaviours

Structured parenting practices including home availability of F&V (34,36,168–171), parental
modelling of their consumption (36,37,162,170,171) and food rules (168) have been found to
have significant positive effects on a child or adolescents’ dietary behaviours (122,172).
Availability of foods within the home directly controls which foods an adolescent can easily
access (121). Parental modelling of F&V intake may demonstrate to an adolescent that eating
F&V is important and feasible (173). This can help normalize F&V intake (34,130,163).
Inversely, modelling of less healthful dietary behaviours such as SSB consumption can have a
negative effect on a child or adolescents’ diet by normalizing the intake of these less healthful
foods (34,170,171). Food rules surrounding SSBs consumption may be an effective strategy to
monitor or limit a child’s or an adolescent’s intake (168). Such rules may be especially
advantageous in situations where an adolescent feels unable to effectively regulate their own
dietary consumption (39).
Greater home availability of F&V and modelling of their consumption correlates with
increased intake among children and adolescents (34,36,37,122). Parent rules regarding
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consumption of SSBs have also been found to have positive dietary effects (168). Absence of
parental food rules or modelling of F&V consumption has been observed to correspond with less
healthful dietary behaviours including increased intake of energy dense foods (34,168,170).
2.5.2.2

Autonomy supportive practices and adolescents’ dietary behaviours

Parental encouragement for healthy eating (38,121,171,174) and verbal negotiation (36,169)
for the amounts and types of foods consumed seems to have positive impacts on adolescents’
dietary behaviours. Adolescents who are encouraged to consume more F&V by their parents are
observed to eat more of these foods (38), and have greater dietary diversity and balance (174). It
is thought that through negotiation, adolescents’ preferences are still being taken into account
(129) while parents help guide dietary choices towards favourable outcomes.
2.5.2.3

Controlling practices and adolescents’ dietary behaviours

Controlling parenting practices are thought to have more negative effects on adolescents’
dietary behaviours (40,121). As adolescents are typically beginning to gain autonomy
(19,33,38,55,98), more rigid parent control over dietary behaviours can be especially
counterproductive (40,175). Parental control may reduce a child or an adolescent’s ability to
regulate their food intake based on satiety (42,175). By learning to rely on external cues for when
and what to eat instead of hunger (42), an enhanced risk of overeating is created (96,176). This
concern may be especially prominent when parents use food as an emotional reward (41,42).
Harsh parenting, and being forced to restrict consumption of SSBs can also increase adolescents’
preference for such foods or drinks (41,46,177), contributing to their increased intake (172). This
may be especially problematic when SSBs are freely available within the home and their intake
is modelled by parents (171).
Nevertheless, additional literature has indicated that high levels of parental control including
parental force can have a positive effect on F&V consumption (41,46,172). These controlling
practices may be beneficial when an adolescent feels incapable of restricting their intake of foods
like SSBs (39,177).
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In a single cross-sectional study considering parental control, it was found that children (9-13
years) exposed to higher levels of parental control (i.e., using food as an emotional reward and
force) reported greater intakes of both unhealthy and healthy foods (41). This may indicate that
parental control can be both beneficial and have adverse impacts on adolescents’ dietary
behaviours. Additional cross-sectional literature has proposed that food restriction can impact a
child’s BMI unfavourably despite no significant associations with dietary intake observed (42).
However, due to the nature of this study design, it is also possible that parents use different
parenting practices in response to their child’s BMI (42). This work seems to support theories
indicating that greater parental control increases food consumption overall, having a negative
effect on energy balance. Adolescents (12-15 years) who self-identified as ‘healthy eaters’ have
also been found to report higher levels of autonomy supportive parenting practices while those
identifying as ‘unhealthy eaters’ report greater parental control (39).
Though the literature has consistently suggested that all three types of parenting practices do
have significant influences on a child’s dietary behaviours (34,36,46,170), substantial limitations
are present. The majority of available studies do not clearly define parenting practices based on
the literature (39,54,121,165–167) or consider the effect of gender (38,47,55,57). Untangling the
influence of mothers and fathers on boys’ and girls’ dietary behaviours over time is critical for
long-term health (34,162).
2.5.2.4

Gender and parenting practices

As touched on above (See section 2.5.1.1), it is typically assumed that mothers have a greater
role than fathers over the home food environment (32,50,148). Despite more women entering
into the workforce in more recent decades and fathers taking a more active role within the home
(51,52), mothers have largely remained the main parent in charge of the home food environment
(49,52,148,152). Research from the United States in 2016 suggested 88.3% of mothers remain
involved in food preparation versus only 40.4% of fathers express such a role (178). Similar
research has also supported these findings with 83.8-89.1% of mothers identified as the main
food purchaser and preparer (148,179). Despite rationalization for this unequal distribution in
household food-related tasks highlighting greater time or skills among mothers, underlying
gender norms are largely influencing these patterns (148).
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Many mothers may still feel that it is part of their role to perform food-related tasks due to
long-standing observations of their own mothers and grandmothers preforming such tasks
(148,150,152). Though some mothers acknowledge these gender-based norms and express
greater contentment with their role being defined in this way, others wrestle with these norms
that place them unequally as the key parent in charge of the home food environment (148,152).
For example, some mothers express frustration with their role as the key food provider within the
home despite working outside the home as much as their husbands (152). These mothers
emphasize how they would like to see greater involvement from their spouse in daily foodrelated activities to more equally divide household tasks (152). It is possible that a father’s
perceptions of family food-related tasks as a mother’s domain (94) reduces the likelihood of their
participation regardless of their partners involvement outside of the home (148). These views
may promote an inequality in food-related tasks furthering a mother’s frustration (152). Some
literature has suggested that in order to rationalize this inequality in family food-related tasks,
mothers have suggested that they simply have more time or better skills to adequately provide
food for their families (148). This has contributed to expectations that mothers are responsible
for educating their children on food literacy skills (180). As literature considering fathers as the
key parent in charge of a family’s food-related tasks is scarce, it is difficult to interpret how
fathers parenting practices affect the dietary behaviours of their adolescents and if those who
take on a larger role within family food-related tasks are different in some way from fathers who
embody more traditional roles in food work (152).
Though still unequal, fathers increasing involvement in food-related tasks in recent years has
created a need to understand the effects fathers have upon their adolescents’ dietary behaviours
(49,152). Some literature has suggested that fathers’ roles increase as their adolescents age (49)
or that fathers rely on different practices compared to mothers (152). In a recent scoping review
considering fathers involvement in food-related parenting practices it was found that only 26.0%
of the 77 studies focused on a father’s role in their children’s dietary behaviours through foodrelated parenting practices (49). Of these studies, most consist of a small sample of fathers
(n<100) and only 18.3% considered relationships among adolescents (49). Future work
considering the role of fathers in their adolescents’ dietary behaviours is necessary to clarify how
mothers and fathers may differently impact their children in today’s parenting climate (49).
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As historical gender norms have placed a mother as the authority over food-related tasks and
nutrition, adolescents may look towards their mother as a role model for dietary behaviours
compared to their fathers (43,151,169,174,181). Some evidence has indicated that dietary
behaviours of children and adolescents correlate with the behaviours expressed by their mothers
(159,161,162,153,160). However, methodological limitations within these studies need to be
considered. Many of these studies exclusively consider a mother’s dietary behaviours (43,169),
rely upon adolescent self-report (174) or contain a very small number of participating fathers
(170,181). Due to these limitations, fathers’ influence on their children and adolescents’ dietary
behaviours are largely under-investigated (152) and may be misinterpreted. Currently, three
different schools of thought underlying how boys and girls may look towards their mothers and
fathers as an example of dietary behaviours are present.
It is possible that mothers and father may rely on different types of parenting practices
(34,46,47,148,150,152,177,182). Mothers have been suggested to rely upon more structural or
autonomy supportive parenting practices compared to fathers (47,177,182), including modelling
of F&V consumption or encouragement for healthy eating (148,150,152). In contrast, fathers
have been observed to rely on more controlling parenting practices (i.e., pressure to eat)
(34,46,47,177,182). The differences may reflect embodiment of gender norms. Norms
associating less forceful, more supportive techniques with a more caring or nurturing persona fit
in line with historical perceptions surrounding a ‘good mother’ and femininity (150). In contrast,
use of controlling behaviours is consistent with masculinity, an attribute associated with being a
father (50). As use of more supportive parenting practices have been found to be better received
by adolescents (34,35), it is possible mothers may have a more beneficial effect on adolescents’
dietary behaviours. However, additional studies have suggested no differences between mothers
and fathers in terms of their use of structure, controlling or autonomy supportive parenting
practices (49).
Boys and girls may look towards the dietary behaviours of their parent with similar gender as
a model of how to appropriately act. For example, a boy may experience greater pressure to
follow the dietary behaviour modelled by their father by interpreting practiced behaviours as
typical of a male (32,151). Through this, a boy may enact behaviours they have socially been
conditioned to associate with masculinity (151), consistent with current gender theory literature
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(50,133,134). In contrast to boys, girls may feel less pressure to mirror the dietary behaviours of
their fathers based on societal norms that postulate a father’s behaviours as appropriate for a boy
and not a girl (50,133,134,151). In the same way, a girl may follow the dietary behaviours
modelled by their mother instead of their father.
Mothers and fathers may exert control over different domains of their adolescents’ dietary
behaviours (152,170). Boys and girls may look towards their fathers as the key authority over
consumption of less healthful foods but their mother as the role model for consumption of health
promoting foods like F&V (151). In a study comparing dietary intake patterns of parent-child (616 years) dyads, both boys and girls were more likely to consume more sweets and high fat foods
if their fathers consumed higher amounts of these foods and the two shared meals together,
regardless of a mother’s dietary pattern (170). Additional literature has suggested that a father’s
use of controlling parenting practices has a negative association with their children diet by
increasing the consumption of less healthful foods (49). Qualitative literature also seems to
support these findings through observations that boys and girls are more likely to go to their
fathers when they crave junk foods (152). Adolescents tend to perceive their fathers as less
healthy, less competent in nutritional literacy (148,150) and thus, more likely to indulge their
cravings (152). Mothers have also expressed concern in their husbands’ tendency to give in to
their adolescent’s cravings (152).
These three schools of thought lend support for a gender effect based on the relationship
between mothers and fathers and their adolescents’ dietary behaviours (152,170). However, due
to the limited amount of literature available, more work considering the role that fathers have on
their son’s and daughter’s dietary behaviours is needed to clarify this theory (38,47).
2.5.2.5

Child or adolescent gender and parenting practices

Similar to differences in parent gender, it is possible that adolescent gender also affects the
likelihood of one type of parenting practice being used over another (32). Differences in the
parental treatment of boys and girls have been documented since infancy (32) and found to last
throughout childhood (48). Though limited literature has explored these interactions in the
context of food-related parenting practices, it does seem that differences in parenting practices
based on their child’s gender are present.
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Boys are more often reported to be exposed to more controlling parenting practices (46) and
receive less social support for food literacy skills (48,53). Girls seem to experience more
supportive parenting practices for F&V consumption in general compared to boys (38,54) and
education on food literacy skills (53). These differences in parenting practices could contribute to
the observed higher quality of adolescent girls’ dietary intake (34,123) However, literature has
also suggested that boys may respond in positive ways to more parental ‘regulation’ (Defined as
a mix of controlling and structural practices) of the home food environment (121). It has been
hypothesized that this could occur as boys tend may receive greater restrictions over their diet so
when autonomy is provided, it has more noticeable or novel effects over dietary behaviours
(121). Parental encouragement for healthy eating for both boys and girls has further been
suggested to decrease with age (38).
Currently, the majority of the literature considering the use of controlling parenting practices
is cross-sectional (46,47,53,54) or includes younger children (41,111,159). As parenting
practices tend to support more autonomy with increasing age (33,34), research considering
changes in parenting practices overtime would be valuable. Current literature may not accurately
reflect the relationship between mothers’ and fathers’ parenting practices for older adolescent
boys and girls (34,47). Large reliance on cross-sectional studies also fails to untangle the
bidirectional effect of parenting practices (42). It is entirely possible that parents rely on more
controlling parenting practices as a result of their child behaviour or health characteristic, or that
more controlling parenting practices cause a particular behaviour response in a child.
2.5.3

Individual level: Cognitive factors and adolescents’ dietary behaviours

Personal factors affecting youths’ dietary behaviours can be grouped into three separate
categories: 1. Biological; 2. Learned; and 3. Cognitive factors. Biological factors such as hunger
and taste, including a preference for sweetness (183), have been suggested as the main driving
forces behind eating (2,39,129,132). Learned factors such as repeated exposure to foods can
normalize the consumption of foods like SSBs, having a positive effect on intake (2,33,177).
Lastly, cognitive factors affect an adolescent’s internal drive to select one food over another.
These cognitive factors include self-efficacy (36,40,46,130,157,184,185), motivation
(36,56,165–167,186), intention (27,162,167,187), attitudes (27,46,162,167), competency
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(123,166) and enjoyment (167) in healthy eating. While there are many personal factors
associated with children and adolescents’ dietary behaviours, this thesis will focus on the role of
self-efficacy and motivation. Both self-efficacy and motivation have been well documented
within the literature to have significant associations with adolescents’ dietary behaviours
(44,45,54,173) and are often assessed within behavioural research on this topic.
2.5.3.1

Self-efficacy and adolescents’ dietary behaviours

Social cognitive theory (SCT) suggests that self-efficacy, or one’s confidence to be
successful in a given behaviour, directly affects an individual’s likelihood and commitment of
performing that behaviour (See 2) (44,188). By observing the behaviours of other individuals
(Normalization) or trying a particular behaviour and achieving success (Outcome expectation),
an adolescent increases their self-efficacy to perform a behaviour (44,130). For example, use of
structured parenting practices (i.e., modelling or food availability) or autonomy supportive
practices (i.e., encouragement) can help normalize consumption of these foods within the home
(34,130,163). Through this normalization, an adolescent may feel more capable or confident in
choosing to consume F&V over less healthful foods by watching their parents successfully make
these choices or having reduced barriers to access these foods (44,188). In contrast, parenting
practices that focus on forcing an adolescent to perform a behaviour (i.e., controlling practices)
that seems unusual or difficult may contribute to an adolescent developing a negative attitude
towards consumption of forced foods (41,42,175). This would have a harmful effect on an
adolescent’s dietary self-efficacy (39).

Figure 2. Relationship between self-efficacy and adolescents’ dietary behaviours.
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The literature has suggested self-efficacy in dietary behaviours has positive effects on
adolescents’ food choices. Adolescents’ expressing greater self-efficacy for the consumption of
F&V consume more of these nutrient rich foods (46,55,130,185). Furthermore, adolescents’ who
also express greater dietary self-efficacy to limit their consumption of less healthful foods such
as junk food, have a reduced intake of these foods (43,189).
2.5.3.2

Motivation and adolescents’ dietary behaviours

According to Ryan and Deci’s Self-determination theory (SDT) (45,190), an individual’s
motivation to perform a particular behaviour significantly impacts their commitment and
intention of performing that behaviour (Figure 3). By experiencing a sense of volition, autonomy
or enjoyment in one’s actions, feelings of internal motivation are created (45). For example,
when an adolescent is able to select the types of F&V they can consume (i.e., autonomy
supportive parenting practices) they experience a sense of autonomy over their dietary
behaviours (40,121,167). SDT argues that adolescents who are intrinsically motivated are more
likely to fulfil their psychological needs and partake in health promoting behaviours (45). In a
study of youth (14-22 years), those who perceive their parents as more autonomy supportive
report better attitudes and beliefs surround F&V consumption, positively affecting their
enjoyment, intention and commitment to consume these foods (167). Inversely, adolescents who
are exposed to more external control, including societal pressures or parental force, have poorer
behavioural and cognitive outcomes (45,190). These adolescents are less likely to adopt a longterm commitment to forced behaviours, like F&V consumption, as once an external control is
removed the performance of that behavior is likely to cease (34,39,45). However, certain forms
of extrinsic motivation, referred to as identified or integrated regulation, can mirror the
behavioural commitment associated with intrinsic motivation (45). Adolescents who self-identify
as being externally driven to pursue specific behaviours (i.e., F&V consumption) may view these
behaviours as important, adopting them into their personal belief system and maintaining a
commitment to enact such behaviours in the long term (45,166). For example, parental modelling
of F&V intake (i.e., structured practice) can contribute to an adolescent viewing F&V
consumption as an important part of their diet. These adolescents may then be more likely to
consume F&V in adulthood (191) by adopting F&V consumption into their personal belief
system (165,166).
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Figure 3. Relationship between motivation and adolescents’ dietary behaviours.
Autonomous or intrinsic motivation has been linked to more beneficial dietary outcomes
including F&V consumption (39,56,121,167,186,192) and reduced SSB consumption (121,193).
It has been proposed that adolescents’ intrinsic motivation can foster an intention or enjoyment
in eating F&V (167). Literature considering the effects of extrinsic motivation over dietary
behaviours have presented mixed results. Some studies have argued that more external control
has a negative effect on consumption of F&V by leading to negative attitudes (41,42) or a lack of
enjoyment (190) in their intake. When an adolescent is forced to consume a food (Like F&V)
they can develop a dislike for such foods and an increased preference for other foods that are
often restricted (Like SSBs) (34,39). When an adolescent is then provided with an opportunity to
select the foods they want to consume they are more likely to choose the foods that are often
restricted to them (34,39). However, other studies have argued that without extrinsic motivation,
an adolescent would be unable to effectively regulate their dietary behaviours (39,166).
Consumption of F&V may not be perceived as inherently enjoyable for adolescents (132,165)
due to a preference for sweet and savory tastes (194,195) or perceptions that F&V are ‘adult
foods’ (33,132). Instead, adolescents tend to choose foods based on palatability (2,33,129,132), a
trait often consistently lacking an association with F&V among this age group (132). By initially
experiencing greater extrinsic motivation for F&V consumption, perhaps through events such as
parental provision or encouragement, an adolescent can learn to appreciate the importance of
F&V consumption through identified or integrated pathways (165,166). This would result in
maintenance of F&V consumption overtime (45) having a beneficial effect on dietary
behaviours. It has been thought that if an adolescent internalizes F&V consumption into their
personal belief system, positive cognitive outcomes can be achieved that contribute to long term
dietary behaviours through controlling parenting practices (166).
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Both self-efficacy and motivation represent strong cognitive factors that affect an
adolescents’ likelihood of continually consuming F&V compared to less healthful foods like
SSBs (Figure 4) (44,45,54,173). These cognitive factors may be experienced differently among
boys and girls and are discussed below in the next section.

Figure 4. Relationship between cognitive factors and adolescents’ dietary behaviours.
2.5.3.3

Gender and cognitive factors associated with healthy eating

Research considering the differences in boys’ and girls’ cognitive factors is very limited and
has produced mixed results. These differences could result from societal gender-based pressures
surrounding the roles that boys and girls are assumed to have with food. However, to date, no
literature has robustly considered the theoretical underpinnings as to why these differences may
arise (43).
It is possible that girls experience greater self-efficacy for healthy eating compared to boys.
Literature suggests that boys are often not encouraged to learn food literacy skills to the same
extent as girls (53,196,197). Historical gender norms postulate that it is more appropriate for
girls to learn food-related skills to prepare for married life (138). Factors such as these may result
in greater dietary freedom and training among girls (48,53,196,197), having positive effects on
girls’ dietary behaviours in the long run (178,180). In contrast, if boys do not feel capable of
preparing or selecting F&V, they are less likely to pursue their consumption (143,144). Though
less entrenched in society today, it may be more likely that a girl’s observation of older female
figures demonstrating greater nutritional knowledge, role in food preparation and commitment to
health promoting dietary behaviours compared to males (148,152,179,182) promote a girl’s self-
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efficacy to pursue such behaviour through peer normalization (44). Greater freedom over dietary
behaviours or food literacy could also have a positive impact on a girl’s sense of enjoyment and
volition in F&V consumption (45). These factors may promote greater intrinsic motivation for
F&V consumption among girls (45). Inversely, it is also possible that external pressure to
maintain a thin appearance encourages the consumption of lower calorie foods like F&V (48,90)
through extrinsic pathways (45).
In contrast, boys observations of other male figures consuming less F&V (148,150,152), or
expressing greater disinterest in healthy eating (32) may contribute to reduced confidence,
personal enjoyment or value for consuming F&V among boys (198). This in turn can promote a
lower sense of self-efficacy (48,199) or intrinsic motivation (45) in food preparation and dietary
monitoring. Fitting in line with these notions, more girls in a US sample (n=737, 53.5% girls) of
7-11th graders stated an interest in healthy eating (50.0%) and weight loss (44.7%) compared to
boys (34.1% and 33.2%, respectively) (157). It is possible that the higher interest and pressure
for appearance stated by girls may contribute to greater motivation (Intrinsic and extrinsic) to
pursue health promoting dietary behaviours compared to boys. However, the literature has also
suggested that boys may respond in positive ways to more parental ‘regulation’ (Defined as a
mix of controlling and structural practices) of the home food environment, influencing their
intrinsic motivation for healthy eating more so than girls (121). It has been hypothesized that this
could occur as boys tend to have greater restrictions over their diet so when autonomy is
provided, it has more noticeable or novel effects (121).
Data from longitudinal, cross-sectional and qualitative research have indicated that girls may
experience greater dietary self-efficacy (39,46,54) or intrinsic motivation (56,121) compared to
boys. Other cross-sectional work has suggested no differences in self-efficacy (163,168,185) or
higher levels among boys (55).Variation in the types of measures used to assess boys’ and girls’
self-efficacy and/or motivation in their dietary behaviours may play a role in the incongruencies
between studies. Future work using population validated measures to assess both of these
cognitive factors is necessary to clarify why these observed differences may arise and if they
hold true across diverse populations.
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2.6

Study rationale
Limited literature has robustly tried to disentangle the effect of gender on the relationship

between parenting practices (34,47) and boys’ and girls’ dietary behaviours (38). Understanding
these interactions will help develop more effective interventions within the home environment
that support adolescent girls’ and boys’ consumption of F&V and reduced intake of SSBs. By
promoting these dietary behaviours, lifelong benefits can be achieved including a reduced risk of
overweight and obesity development (164,173).
2.7

Study aims & hypotheses
The purpose of this study was to examine the influence of parenting practices, adolescent

self-efficacy, intrinsic and extrinsic motivation on Canadian and American boys’ and girls’
dietary behaviours. This thesis has three aims and hypotheses:
Aim 1: Explore the associations between parenting practices and adolescents’ dietary behaviours
including the moderating effect of parent gender for boys and girls (Figure 5).

Figure 5. Theoretical model depicting the effects of parenting practices on adolescent
consumption of F&V and SSBs.

Hypothesis 1a: Autonomy supportive and structured parenting practices will correlate positively
with adolescents’ consumption of F&V and negatively with adolescents’ consumption of SSBs.
Controlling parenting practices will have the opposite associations (i.e., negative association to
F&V consumption and positive association with SSB intake).
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Hypothesis 1b: Parent gender will have a moderating effect on the associations between
parenting practices and boys’ and girls’ consumption of F&Vs and SSBs.
Aim 2: Investigate the associations between adolescents’ self-efficacy and motivation (Intrinsic
and extrinsic) and their dietary behaviours (Figure 6).
Hypothesis 2: Presence of self-efficacy and intrinsic motivation to regularly consume F&V and
limit SSBs will correlate positively with boys’ and girls’ F&V consumption and negatviely with
their SSBs intake. Greater extrinsic motivation over dietary behaviours will correlate negatively
with boys’ and girls’ F&V intake but positively with their SSB intake.

Figure 6. Study theoretical model depicting the effects of adolescents’ cognitive factors on their
dietary behaviours.
Aim 3: Examine if boys’ and girls’ self-efficacy, intrinsic or extrinsic motivation partially or
fully mediates the associations between parenting practices and adolescents’ dietary behaviours,
while accounting for the moderating effect of parent gender (Figure 7)
Hypothesis 3a
Autonomy supportive and structured parenting practices will have a positive association
with boys’ and girls’ self-efficacy and autonomous motivation for consuming F&V and SSBs.
Controlling parenting practices will have a positive association with boys’ and girls’ extrinsic
motivation for F&V and SSB consumption but a negative association with self-efficacy and
intrinsic motivation.
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Figure 7. Study theoretical model depicting the effects of parenting practices on adolescents’
dietary behaviours through adolescents’ cognitive pathways.
Hypothesis 3b
Parent gender will moderate associations between boys’ and girls’ self-efficacy, intrinsic and
extrinsic motivation and dietary behaviours.
These three outlined aims and corresponding hypotheses were assessed in both a Canadian
and US sample to consider if the relationships found can be replicated across different population
groups. As this thesis is exploratory in nature and current literature is inconclusive as to the
effects on mothers compared to fathers on their adolescents’ dietary behaviours, no specific
hypothesis regarding the direction of moderation was made in aims 1 and 3.
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Chapter 3: Methods
3.1

Study design
In this thesis, I conducted a secondary analysis using two different data sources; a Canadian

longitudinal project and an open-source data set from the US. By using these two samples, this
thesis was able to evaluate the stability of gendered interactions across diverse populations.
The Canadian sample consisted of data collected as part of the Living Green and Healthy for
Teens (LiGHT) project. The overall purpose of LiGHT was to test the efficacy of a gamified
mobile app, Aim2Be©, in promoting healthy behaviours among Canadian adolescents (13-17
years). Aim2Be© used behaviour change strategies to promote the adoption of practices in line
with current Canadian recommendations regarding diet, physical activity, sleep and sedentary
behaviours. This thesis utilized the baseline data from the formative evaluation of Aim2Be©
collected from March 2018-October 2018. Ethics approval for LiGHT was approved by
the Children and Women’s Research Ethics Board at the University of British Columbia (H16–
03090).
The American sample contained data from the Family Life, Activity, Sun, Health, and
Eating (FLASHE) Study. This study was supported by the National Cancer Institute (NCI) in
partnership with Westat (Rockville, MD). The goal of FLASHE was to consider cancer-related
lifestyle behaviours among parent-adolescent (12-17 years) dyads (200) including dietary
behaviours, physical activity, parenting practices and other health related behaviours like
smoking, sleep and sun safety (201). Cross-sectional data were collected using self-report from
April 2014 to October 2014 via internet-based surveys. The US Government’s Office of
Management and Budget (OMB), NCI’s Special Studies Institutional Review Board (SSIRB)
and Westat’s Institutional Review Board (IRB) all approved study procedures and collection
materials (201). The de-identified data are freely available online from the NCI website (200).
Due to the open source nature of this secondary data set, no ethics approval was required to
analyze the FLASHE data for this thesis.
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3.2

Participants

3.2.1

Canadian sample

Canadian participants were recruited using a web-based panel managed by InSights West.
This Canadian market research company recruited members via web advertisement or random
digital dialling to increase the representation of minority groups within the sample pool (15.0%
Chinese, 12.0% Asian, 6.0% First Nations/Metis/Inuit and 5.0% other ethnic groups). To take
part in the LiGHT project, participants had to meet the following criteria: both parent and child
(13-17 years) had to be literate in English and able to read at a minimum of a grade five reading
level, have access to an electronic device that is connected to the internet and freely give consent
to participate. Parents additionally had to be the primary caregiver of the participating child.
Participants were excluded if: the child had any physical or psychological conditions that limited
their physical activity or severely restricted their dietary intake, and if the child had a type one
diabetes diagnosis.
InSights West initially screened 1418 potential parents. Once eligibility was determined,
parents were briefed about the LiGHT Project and asked if they were interested in participating.
Parents who provided consent to be contacted electronically by the research team at the
University of British Columbia (UBC) were then provide additional study details by UBC
research staff. After this briefing, parents interested in participating provided consent and
adolescents were sent an assent form.
Of 1418 screened prospective families, 873 parents met the eligibility criteria. Of these, 632
parents agreed to be contacted by UBC researchers. After initial contact, 438 parents and 387
adolescents provided full consent to take part in the LiGHT Project. Of those who consented,
426 parents and 371 adolescents completed baseline assessments. Participants received financial
compensation for completing study tasks with a maximum honorarium of $100 CAD awarded
for completion of all questionnaires with partial incentives paid out for partly complete surveys.
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3.2.2

US sample

Participants who took part in the FLASHE Study were recruited from the Ipsos’ Consumer
Opinion panel (Ipsos) (200). This US-based panel was used to obtain a nationally representative
sample of families on key demographic factors including age, sex, income, region, household
size and ethnicity. Participants in this panel were recruited through print advertisements, internet
sources, and referrals (201). To be eligible to participate in the FLASHE study, participants had
to meet the following inclusion criteria: parents had to be the legal guardian of the participating
adolescent, be older than 18 years of age and live with that adolescent at least 50% of the time.
Adolescents had to be between the ages of 12-17 years. No specific exclusion criteria limiting
participation was applied.
Ipsos allowed parents to complete a screener to establish eligibility. Once eligibility was
determined parents were asked to provide electronic consent and additional contact details. Ipsos
screened and provided contact information of 5,088 dyads who met the inclusion criteria to the
research team at Westat. Electronic assent forms were then sent to adolescents of parents who
had consented. Once adolescent assent was obtained, a dyad was considered enrolled.
Recruitment continued until researchers obtained a representative sample based upon sex,
ethnicity and adolescents’ age similar to the general US population (201). Each recruited dyad
completed three web-based surveys: 1. Demographic; 2. Diet and factors affecting dietary
behaviours; and 3. Other lifestyle behaviours with an emphasis on physical activity (200). Only
the demographic and diet surveys were analyzed for this thesis.
Of the 5,027 participant dyads originally invited to participate in FLASHE, 1,945 provided
consent/assent and were considered enrolled. Of these, 1,479 dyads completed the crosssectional surveys (1,745 parents and 1,657 adolescents) (201). Participants received a maximum
honorarium of $10 US for each completed study questionnaires (201).

3.3

Measures
Self-reported questionnaires were used in LiGHT and FLASHE to assess parent and

adolescent characteristics including dietary behaviours, mediators of behaviour change (Self33

efficacy, intrinsic and extrinsic motivation), parenting practices and socio-demographic
information. Additional details surrounding the relevant variables to this thesis can be found
below. A contrasted list of applicable survey measures from each data source can be found in 0
3.3.1

Adolescents’ dietary behaviours

In LiGHT and FLASHE, dietary intake was assessed using questions adapted from the
National Youth Physical Activity and Nutrition Study (NYPANS) (202). These dietary measure
were validated against 24-hour dietary recall data (Corrected r values of 0.14-0.29 and 0.26-0.49,
respectively) (203,204). FLASHE also used additional items modified from the Dietary Screener
Questionnaire (DSQ) (205). Validity of DSQ items (Including F&V and fruit juice intake) has
been compared to 24-hour dietary recalls with correlations of 0.5-0.8 among adult populations
(206).
Participants were asked to recall the number of times they consumed fresh, frozen or canned
fruit excluding 100% fruit juice (One item), vegetables (Separate for potatoes (One item LiGHT,
two items FLASHE), green lettuce/salad (One item) and all other vegetables) and 100% fruit
juice (One item), and SSBs including non-diet pop (Or soda), fruit-flavored drinks, sports drinks,
energy drinks or other sweetened drinks (Two items LiGHT, five items FLASHE). In LiGHT,
responses were categorized as “none”, “1-3 times”, “4-6 times”, “1 time per day”, “2 times per
day”, “3 times per day” and “> 4 times per day.” In FLASHE, participants could respond using
the same categories with an additional category of up to “3 or more times per day.” It is worth
noting that measure of times consumed per day does not equate to number of servings consumed
by adolescent per day.
Slight differences in how LiGHT and FLASHE participants were asked to recall their dietary
consumption were present (See 0In addition to the SSBs listed above, LiGHT participants were
also asked to consider their intake of “sweetened tea or coffee drinks (Such as iced tea, Starbucks
latte or Frappuccino etc.”). LiGHT participants were also asked to report their intake of regular
soda or pop separately from all other SSBs (Two items) whereas FLASHE participants were
asked to report their intake of each SSBs category separately (Five items). Similarly, potato
consumption in FLASHE was split into two items (“Fried potatoes like French fries, tater tots,

34

hash browns etc.” and “other kinds of potatoes that aren’t fried like baked, mashed, boiled etc.”)
whereas LiGHT combined these items as one item.
For analysis purposes, a F&V measure was summed to estimate the daily average times F&V
were consumed per day using two items (Fruit consumption and vegetable consumption,
excluding questions individually asking about fried potato, potato and lettuce consumption). To
operationalize SSB intake, participants’ responses were converted into a continuous variable
‘number of times consumed per day.’ Responses from FLASHE were summed together as one
SSB measure in a similar fashion. Due to the controversy surrounding consideration of 100%
fruit juice and associations with adverse health outcomes (207–209), this thesis excluded
measure of 100% fruit juice as a serving of F&V to reflect this nuance in recent amendments to
current guidelines (22,120,210). Violations of normality caused both the F&V and SSB measures
to be transformed using the square root to facilitate parametric analysis.
3.3.2

Adolescents’ self-efficacy for healthy eating

Adolescents’ self-efficacy over their dietary behaviours was measured using two modified
items from the Perceived Competence Scale (PCS) (211) in both studies. The PCS has been
found to have a high internal consistency among adult diabetic patients with Cronbach alpha
values of 0.84-0.87 reported (212).
The two self-efficacy items used in LiGHT were more specific with participants being asked
if they felt confident to “eat at least 6-8 F&V every day” and “cut sugary drinks from [their]
diet.” FLASHE participants were asked more broad self-efficacy questions including adolescent
confidence to “eat F&V every day” and “limit the amount of junk food and sugary drinks”. Both
samples used a five-point Likert scale ranging from “strongly disagree” (Score of one) to
“strongly agree” (Score of five) (Two items). Both items were kept continuous for analysis with
higher values indicating greater self-efficacy.
3.3.3

Adolescents’ intrinsic and extrinsic motivation for healthy eating

Adolescents’ motivation (Intrinsic and extrinsic) for healthy eating was assessed using items
modified from the Self-Regulation Questionnaires (SRQ) (213). Internal consistency of this
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shortened scale appears to be valid for dietary behaviours among various adult populations with
Cronbach alphas ranging from 0.85-0.93 for intrinsic motivation and 0.73-0.91 for extrinsic
motivation (214).
Adolescents were asked to select how much they agreed with statements regarding their
reasons for consuming F&V and SSBs using a five-point Likert scale ranging from “strongly
disagree” to “strongly agree.” Two items specifically looked at intrinsic motivation while two
measured extrinsic motivation. The four items were repeated separately for F&V and SSB
consumption for a total of eight items. Though both LiGHT and FLASHE participants were
asked four items about intrinsic and extrinsic motivation, slightly different wording was present
between the two samples. These differences are outlined in 0
Survey responses for each of the two intrinsic motivation items for F&V consumption were
averaged for each participant and kept continuous. Higher scores implied higher adolescents’
intrinsic motivation. The same procedure was followed for the intrinsic motivation item for SSB
consumption and extrinsic motivation for both dietary behaviours.
3.3.4

Parenting practices related to adolescents’ dietary behaviours

Parenting practices were measured using items modified from the parent self-reported Child
Feeding Questionnaire (CFQ) (215), Comprehensive Feeding Practices Questionnaire (CFPQ)
(216) and Parental Feeding Style Questionnaire (PFSQ) (217). The validity of these scales has
been previously determined with Cronbach alphas of 0.70-0.73 (215), 0.75-0.80 (216), 0.65-0.77
(217). The Legitimacy of Parental Authority (218) scale was used and adapted for inclusion in
the parenting practices survey but has not had its psychometric properties formally evaluated.
A total of 14 items were similarly worded and asked of participants in both LiGHT and
FLASHE data sets. For this analysis, 12 of these items were retained. Two items (“I have to
make sure my teenager eats enough F&V” and “I have to make sure my teenager doesn’t eat too
much fast food or sugary drinks”) were dropped due to ambiguity in the wording of these items.
These items fit in line with the definition of monitoring, a structural parenting practice, as well as
pressure to eat, a controlling practice (161). This discrepancy has a large effect on data
interpretation and thus, these items were dropped. A total of six items assessing structured
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practices, three assessing autonomy supportive and five assessing controlling parenting practices
were analyzed in this thesis. All responses were recorded on a five-point Likert scale ranging
from “strongly disagree” to “strongly agree.” FLASHE participants responded to two additional
questions surrounding food availability of F&V (“How often are F&V available in your home?”)
and SSBs (“How often are Sugary drinks like regular soda, sports drinks, fruit drinks, sweetened
teas or other drinks with added sugar available in your home?”) with responses ranging from
“never,” “rarely,” “sometimes,” “often” or “always.” These items were dropped to keep
consistency between FLASHE and LiGHT measures. A full breakdown of retained parenting
practice items can be found in Error! Reference source not found.below.
A scale score for each of the three types of parenting practices was created (Structured (6
items), autonomy supportive (3 items) and controlling (3 items)) using the retained 12 items
from each data set. Each scale score was kept continuous and analyzed as an average for each
participant. Higher scores indicated greater use of a particular category of parenting practice.
3.3.5

Parent and adolescent sex

In LiGHT, biological sex of parents was gathered through a single item asking “what sex is
listed on your birth certificate” with possible choices only corresponding to male or female.
Biological sex and gender of adolescents were asked using two items: 1) “What sex is listed on
your birth certificate” and 2) “How do you describe yourself” with possible answers of
“male/female” and “male/female/other/prefer not to answer.” Comparisons between sex and
gender in LiGHT presented very few discrepancies. Five adolescents reported a mismatch
between their sex and gender (1.4%). Due to this very small sample size (Less then 5.0%),
adolescent self-reported biological sex was used in this analysis. Where applicable, parent report
of adolescent sex was used if an adolescent did not report their own sex or gender. Only
biological sex (Parents and adolescents) was reported in FLASHE.
3.3.6

Covariates

Parent combined household income, ethnicity and educational attainment were asked
similarly in LiGHT and FLASHE. Responses were categorized to match between the two data
sets. In LiGHT, concerns of small group sizes for different ethnic group resulted in only two
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categories: 1. White, and 2. Other. In FLASHE, ethnicity categories were kept in their original 4
groups (1. White, 2. African American, 3. Hispanic, and 4. Other). In all ethnicity comparisons
white was used as the reference group. Adolescents’ age was kept continuous from both data
sets. A full comparison of demographic measures can be found in 0
3.4

Data analysis
For the purpose of this thesis, all dyads where an adolescent participant successfully

completed the baseline surveys (LiGHT) or demographic and diet surveys (FLASHE) and
indicated their sex were retained. In LiGHT, nine participants had a discrepancy between parent
and adolescent reported sex. As it is unclear why this discrepancy existed, and if parents were
answering about another child, these participants were dropped resulting in the final sample of
362 dyads (362 adolescents, 362 parents). In FLASHE, 24 participants were dropped as there
was no indication of adolescents’ sex and it would be inappropriate to assume a value given the
nature of this thesis. Of the remaining 1633 participants, 14 parents were missing an indication
of parent sex with additional missing data surrounding the parenting practice scales (n=1619
parents). However, these participants were retained as all adolescent data were present and could
be analyzed for Aim two.
A total of 40 models were run in Mplus version 8.4 (219) to assess the stated aims (See
section 2.7). In each of the Canadian and US samples, path analysis was utilized to explore direct
and indirect effects of parenting practices on adolescents’ dietary behaviours through
adolescents’ cognitive factors. All models controlled for adolescents’ age, parental report of
socio-economic status (Using parent income and highest attained education level) and ethnicity.
Models in each data set were stratified by boys and girls, and each dietary behaviour was
considered independently (See Table 1). To account for multiple model comparisons a p-value of
0.01 was used to establish statistical significance.
To fit in line with recent statistical theory, Baron and Kenney’s ‘causal steps approach’ to
establish mediation was not used (220–223). Instead, bootstrap techniques were employed to
assess all aim three models (220–223). Bootstrap techniques offer benefits such as higher power
and no assumptions about the shape of the indirect effects distribution (222). Presence of
mediation was defined according to the work of Zhao, Lynch and Chen (2010) as follows: 1.
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Complementary (By having the direct and indirect pathways significant and having the same
signs); 2. Competitive (By having the direct and indirect pathways significant but the effects
have different signs); 3. Indirect only (By having the indirect pathway only significant), 4. Direct
only (By having the direct pathway only significant); and 5. No effect (Neither the direct or
indirect pathways are significant). To establish differences between boys and girls, this thesis
took a more conservative approach. If differences were present between boys and girls in both
data sets, a higher degree of confidence in differences were present. If differences between boys
and girls were present in only one data set, differences based on sex were considered presented.
If no differences were present in either data set, no differences between boys and girls was
inferred. It is worth noting that this approach may not have accounted for cultural nuances
present between FLASHE and LiGHT participants.
Moderation effects of parent sex were considered through introduction of an interaction term
in analysis of aim 1b (Eight models) and 3b (Eight models) only. Each interaction term was
entered univariably and retained into the final model if p<0.01 was established. In aim 3b
models, the moderating effect of parent sex was explored on the direct relationship between
parenting practices and adolescents’ dietary behaviours as well as on the pathway between
parenting practices and adolescents’ cognitive factors (Conditional indirect effect). An index of
moderation was calculated to assess presence of any conditional indirect effects (224,225).
Table 1. Independent and dependent variables evaluated in Canadian and US samples.

Aim

Independent

Dependent

1

Parenting
Practices scales†

Adolescent F&V consumption
Adolescent SSB consumption
Adolescent F&V consumption
Adolescent SSB consumption
Adolescent F&V consumption
Adolescent SSB consumption
Adolescent F&V consumption
Adolescent SSB consumption
Adolescent F&V consumption
Adolescent SSB consumption

Moderator

Mediators

Models‡

2
2
Parent sex
2
Parent sex
2
2
Adolescent
2
factors‡
2
3
Parenting
Adolescent factors††
2
Practices scales†
Adolescent factors††
2
Parent sex
Adolescent factors††
2
Parent sex
Adolescent factors††
2
Models run in each sample
20
Total models run in both samples
40
Covariates (parent income, highest education level and adolescent self-reported BMI and age) controlled for in all
models. Models stratified by boys and girls.
†Parenting practice scales separate for structured, autonomy supportive and controlling practices.
††Adolescent factors include self-efficacy, intrinsic and extrinsic motivation.
‡ one model for boys, the other for girls.

39

Descriptive statistics and testing model assumptions (Normality, independence,
homoscedasticity, linearity) were conducted in Stata version 16.0 (226). Differences between
mothers and fathers or boys and girls were calculated using chi-squared tests when expected cell
counts were greater than five or Fisher exact test when expected cell counts were less than five
for all categorical variables. Two sample t-tests were used for continuous variables. A p-value of
.05 was used to establish significance for descriptive statistics.
3.5

Missing data
In FLASHE, missing data ranged from 0.0% (Self-efficacy variable) to 4.4% (Adolescent

consumption of sugar sweetened beverages per day). In LiGHT, missing data ranged from 0.0%
(Self-efficacy and intrinsic motivation variables) to 1.7% (Autonomy supportive parenting
practice scale). To deal with missing data the full informed maximum likelihood estimation
procedure was used in Mplus. This methods has been recommended as it uses all observed
available data (219) and does not assume missing completely at random (223). If covariates were
missing, the data were considered missing as the models were estimated conditionally on the
covariates (219).
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Chapter 4: Results
4.1

Descriptive statistics of demographic characteristics
Table 2 below indicates the demographic characteristics of both LiGHT and FLASHE

participants.
4.1.1

LiGHT participants

In LiGHT, an even split between boys (50.3%) and girls (49.7%) was present. Boys were on
average significantly younger than girls by 0.4 years (14.7 years vs.to 15.1 years, p=.04). More
mothers (65.5%) participated compared to fathers (34.5%). The only difference found between
participating mothers and fathers was for educational attainment, with significantly more fathers
completing a college or university degree compared to mothers (62.4% vs. 43.9%, respectively).
On average, parents were 45-to-59-years-old, white and had a combined family income of
<$100,000 CAD.
4.1.2

FLASHE participants

Similar to LiGHT, an even split between boys (49.6%) and girls (50.4%) was present among
participants. No differences in age were present (Mean age boys 14.5 years vs. mean age girls
14.4 years). Significantly more mothers participated within FLASHE (n=73.7%) compared to
fathers (25.5%). In contrast to LiGHT, significant differences between mothers and fathers in
FLASHE were found for all demographic variables; fathers were older (45-59 years), reported
higher combined family income (>$100,000 USD) and had higher education (University or
college degree) in contrast to mothers. Though the majority of both participating mothers and
fathers were largely white, significantly more mothers self-identified as African American
whereas significantly more fathers self-identified as Hispanic.
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Table 2. Summary of demographic characteristics of LiGHT (n=362) and FLASHE (n=1633) participants.
LiGHT (n=362)
FLASHE (n=1633)
n (%)
Difference
n (%)
Difference
FATHERS
MOTHERS
FATHERS
MOTHERS
Parents
Sex
125 (34.5)
237 (65.5)
416 (25.5)
1203 (73.7)
Age
p=.08
p=.00
18-34 years
2 (1.6)
14 (5.9)
41 (9.9)
146 (12.2)
35-44 years
37 (29.6)
82 (34.6)
143 (34.4)
559 (46.5)
45-59 years
82 (65.6)
137 (57.8)
205 (49.3)
477 (39.7)
60+ years
3 (2.4)
2 (0.8)
27 (6.5)
19 (1.6)
Ethnicity
p=.05
p=.00
whiteR
98 (78.4)
205 (86.5)
291 (70.0)
829 (68.9)
Other
27 (21.6)
32 (13.5)
31 (7.5)
63 (5.2)
Hispanic
45 (10.8)
70 (5.8)
African American
47 (11.3)
227 (18.9)
Income
p=.06
p=.00
<$100,000R
55 (44.0)
129 (54.4)
292 (70.2)
974 (81.0)
≥ 100,000
57 (45.6)
86 (36.3)
121 (29.1)
212 (17.6)
Education
p=.00
p=.00
<College/universityR
47 (37.6)
133 (56.1)
189 (45.4)
666 (55.4)
≥College/university
78 (62.4)
104 (43.9)
226 (54.3)
531 (44.1)
BOYS
GIRLS
BOYS
GIRLS
Adolescents
Sex
182 (50.3)
180 (49.7)
810 (49.6)
823 (50.4)
Gender
Male
180 (98.9)
2 (1.1)
p=.06
Female
1 (0.5)
174 (96.7)
Other
1 (0.5)
2 (1.1)
Prefer not to answer
1 (0.6)
14.7 ± 1.43
15.1 ± 1.45
p=.04
14.5 ± 1.63
14.4 ± 1.60
p=.61
Age
mean ± SD
12 years
NA
NA
102 (12.6)
116 (14.1)
13 years
56 (30.8)
36 (20.0)
163 (20.2)
163 (19.8)
14 years
30 (16.5)
33 (18.3)
129 (16.0)
147 (17.9)
15 years
33 (18.1)
40 (22.2)
143 (17.7)
144 (17.5)
16 years
37 (20.3)
29 (16.1)
162 (20.0)
161 (19.6)
17 years
26 (14.3)
42 (23.3)
110 (13.6)
92 (11.2)
n=number. %=percent. R=Reference group SD=Standard deviation. NA= not applicable. Sex differences calculated using 𝜒2
when expected cell counts n>5 or Fisher exact if expected cell counts n<5.

4.2

Descriptive statistics of study variables
Descriptive statistics (Mean, standard deviation, inter quartile range, median, range) of all

study variables in both data sets (Independent, dependent, mediators, moderator variables and
covariates) can be found in Table 3. Correlations between parenting practices and adolescents’
cognitive factors can be found in Error! Reference source not found.Differences between boys
and girls or mothers and fathers were also presented for each data set.
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4.2.1

LiGHT participants

Boys and girls in LiGHT did not significantly differ in their consumption of F&V (p=.79) or
SSBs (p=.79). On average, boys consumed F&V 1.99 times per day and SSBs .65 times per day.
In contrast, on average girls consumed F&V 2.03 times per day and SSBs .66 times per day.
For adolescents’ cognitive factors, significant differences between boys and girls were found
for intrinsic motivation only. For F&V, boys reported significantly lower intrinsic motivation
than girls (3.77 vs. 4.04, respectively, p=.00). For SSB consumption, boys also indicated
significantly lower intrinsic motivation than girls (2.90 vs. 3.14, respectively, p=.01). With
respect to self-efficacy and extrinsic motivation to eat more F&V and consume less SSBs, boys
and girls did not differ significantly with reported scores on average in the moderate range
(Average range from 3.26 to 3.74 on a 5-point scale).
No differences in parenting practices between mothers and fathers were detected in LiGHT.
On average, parents relied more on structured parenting practices (Fathers: 3.75, Mothers: 3.83)
compared to autonomy supportive (Fathers: 3.32, Mothers: 3.42) or controlling parenting
practices (Fathers: 2.88, Mothers: 2.91).

4.2.2

FLASHE participants

Boys reported consuming less F&V per day at 1.38 times per day and more SSBs at 1.43
times per day, compared to girls at 1.51 and 1.18 times per day, respectively (p=.02 and p=.00,
respectively) in FLASHE.
Similar to LiGHT, significant differences in intrinsic motivation were found between boys
and girls, with boys reporting lower levels for both F&V (Boys: 3.82, Girls: 4.04) and SSB
(Boys: 3.70, Girls: 3.97) consumption (p=.00). Girls also reported higher levels of self-efficacy
(4.14) for F&V consumption compared to boys (3.92, p=.00). No differences in extrinsic
motivation for F&V (p=.70) and SSB (p=.39) consumption or self-efficacy for SSB (p=.33)
consumption were present.
Mothers reported using structured parenting practices on average more than fathers (3.91 vs.
3.83, p=.03). No differences in use of autonomy (p=.35) or controlling (p=.37) parenting
practices were detected. Similar to LiGHT, parents reported greater use of structured parenting
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practices compared to autonomy supportive (Fathers: 3.56, Mothers: 3.61) or controlling
(Fathers: 3.02, Mothers: 3.06).
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Table 3. Descriptive statistics of adolescent & parent variables in the LiGHT (n=362) and FLASHE (n=1633) samples.
N
Mean ± SD
Median (IQR)
N
Mean ± SD
Median (IQR)
Range
Difference
LiGHT
BOYS
GIRLS
BOTH
F&V intake†
182
1.99. ± .1.43
1.43 (1.00, 3.00)
180
2.03 ± 1.41†
1.71 (1.00, 3.00)
0-6
p=.79
F&V self-efficacy
181
3.54 ± 1.08
4.00 (3.00, 4.00)
179
3.43 ± 1.10
4.00 (3.00, 4.00)
1-5
p=.36
F&V intrinsic
182
3.77 ± .84
4.00 (3.00, 4.50)
180
4.04 ± .78
4.00 (3.50, 4.50)
1-5
p=.00*
F&V extrinsic
181
3.26 ± .87
3.50 (3.00, 4.00)
180
3.29 ± .87
3.50 (2.50, 4.00)
1-5
p=.75
†
†
†
SSB intake
182
.65 ± .83
.29 (.29, 1.29)
180
.66 ± .82
.29 (.29, 1.00)
0-6
p=.79
SSB self-efficacy
182
3.74 ± 1.06
4.00 (3.00, 5.00)
180
3.67 ± 1.06
4.00 (3.00, 5.00)
1-5
p=.50
SSB intrinsic
181
2.90 ± .93
3.00 (2.50, 3.50)
180
3.14 ± .82
3.00 (2.50, 4.00)
1-5
p=.01*
SSB extrinsic
182
3.41 ± .94
3.50 (3.00, 4.00)
179
3.43 ± .87
3.50 (3.00, 4.00)
1-5
p=.83
FATHERS
MOTHERS
BOTH
Parenting practices
Structure
125
3.75 ± .57
3.67 (3.67, 4.01)
237
3.83 ± .53
3.83 (3.50, 4.17)
1-5
p=.20
Autonomy
125
3.32 ± .67
3.33 (3.00, 3.67)
237
3.42 ± .73
3.33 (3.00, 4.00)
1-5
p=.21
Control
125
2.88 ± .72
3.00 (2.33, 3.33)
237
2.91 ± .72
3.00 (2.33, 3.33)
1-5
p=.71
FLASHE
BOYS
GIRLS
BOTH
†
†
F&V intake
810
1.38 ± 1.20
1.00 (57, 1.71)
823
1.51 ± 1.24
1.00 (.57, 2.00)
0-6
p=.02*
F&V self-efficacy
809
3.92 ± 1.14
4.00 (3.00, 5.00)
820
4.14 ± 1.03
4.00 (4.00, 5.00)
1-5
p=.00*
F&V intrinsic
803
3.82 ± .92
4.00 (3.00, 4.50)
816
4.04 ± .85
4.00 (3.50, 5.00)
1-5
p=.00*
F&V extrinsic
806
2.95 ± 1.05
3.00 (2.50, 3.50)
820
2.97 ± 1.09
3.00 (2.00, 4.00)
1-5
p=.70
†
†
†
SSB intake
810
1.43 ± 1.45
1.00 (.57, 1.93)
823
1.18 ± 1.38
.86 (.29, 1.43)
0-6
p=.00*
SSB self-efficacy
808
3.55 ± 1.16
4.00 (3.00, 4.00)
821
3.61 ± 1.18
4.00 (3.00, 4.00)
1-5
p=.33
SSB intrinsic
799
3.70 ± .94
4.00 (3.00,4.50)
815
3.97 ± .89
4.00 (3.50, 4.50)
1-5
p=.00*
SSB extrinsic
803
3.10 ± 1.03
3.00 (2.50, 4.00)
818
3.14 ± 1.04
3.00 (2.50, 4.00)
1-5
p=.39
FATHERS
MOTHERS
BOTH
Parenting practices
Structure
416
3.83 ± .66
3.83 (3.33, 4.33)
1206
3.91 ± .63
4.00 (3.50, 4.33)
1-5
p=.03*
Autonomy
416
3.56 ±.78
3.67 (3.00, 4.00)
1206
3.61 ± .80
3.67 (3.00, 4.33)
1-5
p=.35
Control
416
3.02 ± .81
3.00 (2.67, 3.67)
1206
3.06 ± .79
3.00 (2.67, 3.67)
1-5
p=.37
n=Number; %=Percentage; SD=Standard Deviation; IQR= Interquartile Range; F&V=fruits & vegetables; SSB=Sugar sweetened beverages. Sex differences calculated using 2
sample t-tests. Significance level: p≤.05 (*).
†Calculated in times consumed per day.
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4.3

Associations between parenting practices and adolescents’ dietary behaviours (Aim 1)

Table 4 depicts the associations between parenting practices and adolescents’ dietary
behaviours in both LiGHT and FLASHE (Aim 1a). Evidence for the presence of moderation on
the relationship between parenting practices and adolescent behaviours can be seen in Table 5.
All pathways are controlled for adolescents’ age and parental sex, educational attainment,
income and ethnicity. Graphical illustrations of final significant models can be viewed in Figure
8 and Figure 9.

4.3.1

LiGHT participants

Controlling parenting practices were significantly associated with boys’ consumption of
F&V as well as SSBs (β=-.24 and β=.29, respectively) (Table 4). This implies that controlling
parenting practices had an overall negative effect on boys’ dietary behaviours. Adolescents’ age
was significantly associated with boys F&V consumption.
For girls, structured parenting practices had a significant positive association with F&V
consumption (β=.34, p<.01) and a significant negative association with SSB consumption (β=.25, p<.01). This suggests an overall positive effect on dietary consumption. In these models,
adolescents’ age had a significant negative association to boys’ consumption of F&V only.

4.3.2

FLASHE participants

Boys’ consumption of F&V was significantly associated with both structured and autonomy
supportive parenting practices in FLASHE and these associations were positive (β=.27 and
β=.18, respectively) (Table 4). Parental education attainment (>college/university degree) was
found to significantly correlate with higher consumption of F&V compared to lower parental
education attainment (<college/university degree). Similar to LiGHT, controlling parenting
practices had a significant positive association to SSB consumption (β=.24, p<.01), suggesting
an overall negative impact on consumption of SSB. Structured parenting practices on the other
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hand were found to have a beneficial effect on SSB consumption as they were significantly
associated with reduced intake of SSB (β=-.22, p<.01). Parent sex was suggested to act as a
covariate on boys’ SSB consumption.
Only structured parenting practices among girls in FLASHE were found to significantly
correlate with F&V consumption (β=.23, p<.01). Higher parental education attainment was also
found to have a significant positive association with F&V consumption. Similar to boys,
structured parenting practices had a significant beneficial association to SSB consumption (β =.18, p<.01) whereas controlling parenting practices had a positive influence on SSB consumption
that was significant (β=.15, p<.01) among girls. No significant covariates were detected for girls’
SSB consumption.

4.3.3

Parent sex as a moderator on the associations between parenting practices and

adolescents’ dietary behaviours.

No evidence of moderation by parent sex was detected in either LiGHT of FLASHE samples
(Table 5).
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Table 4. Association between parenting practices and adolescents’ dietary behaviours in LiGHT (n=362) and FLASHE (n=1619) (Aim 1a).
BOYS
GIRLS
Dependent
Fruits & vegetables
Sugar sweetened beverages
Fruits & vegetables
Sugar sweetened beverages
β
LIGHT
Independent
Structure
Autonomy
Control

95% CI

β

n=155
.17
.00
-.24**

-.01, .34
-.19, .19
-.42, -.06

95% CI

β

n=158
-.14
-.05
.29**

-.31, .04
-.24, .14
.11, .46

95% CI

β

n=159
.34**
-.11
-.09

-.16, .52
-.29, .07
-.27, .09

95% CI
n=159

-.25**
.10
.04

-.44, -.06
-.08, .28
-.14, .22

Covariates
Parent sex (psex)
-.18
-.49, .13
-.17
-.48, .13
.09
-.25, .41
-.11
-.44, .22
Education
.22
-.10, .53
-.15
-.47, .17
.15
-.17, .46
-.38
-.69, -.07
Income
.27
-.05, .58
-.30
-.62, .01
.29
-.01, .59
.05
-.26, .35
whiteR vs. other
.17
-.25, .58
-.13
-.54, .28
.31
-.14, .76
-.54
-.99, -.10
Adolescents’ age
-.23**
-.38, -.09
.16
.01, .31
-.12
-.27, .04
.09
-.07, .25
FLASHE
n=744
n=723
n=764
n=741
Independent
Structure
.27**
.19, .35
-.22**
-.31, -.14
.23**
.15, .32
-.18**
-.27, -.09
Autonomy
.18**
.09, .26
-.06
-.15, .04
.02
-.07, .11
.06
-.03, .15
Control
-.04
-.13, .04
.24**
.15, .32
.00
-.09, .08
.15**
.06, .23
Covariates
Parent sex (psex)
-.07
-.22, .08
-.24**
-.40, -.09
-.13
-.29, .04
-.12
-.29, .05
Education
.21**
.07, .36
-.03
-.18, .12
.26**
.12, .41
-.15
-.30, -.01
Income
.03
-.14, .21
-.15
-.33, .04
.02
-.16, .19
-.05
-.23, .13
whiteR vs. AA
.05
-.11, .20
-.16
-.33, .00
.10
-.07, .26
-.17
-.34, -.01
whiteR vs. Hispanic
-.20
-.40, .00
-.04
-.25, .18
.06
-.15, .27
-.16
-.38, .05
whiteR vs. Other
.12
-.08, .33
.11
-.11, .33
.02
-.23, .26
.12
-.13, .37
Adolescents’ age
-.03
-.04, .10
.09
.02, .16
.01
-.06, .08
.02
-.05, .10
β=Standardized coefficients (STDXY for continuous, STDY for binary).CI=confidence interval. n=number. %=percent. AA=African American. R=reference group. Reference group
for other binary covariates as follows: parent sex (male), education (<College/university) and income (≤99,999). Significance level: p≤.01 (**).
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Table 5. Association between parenting practices and adolescents’ dietary behaviours with parent sex as a moderator in LiGHT (n=362) and FLASHE (n=1619) (Aim 1b).
BOYS
GIRLS
Dependent
Fruits & vegetables
Sugar sweetened beverages
Fruits & vegetables
Sugar sweetened beverages
β
95% CI
β
95% CI
β
95% CI
β
95% CI
LIGHT
n=155
n=158
n=159
n=159
Independent
Structure
Autonomy
Control
Moderator
psex*structure
psex*autonomy TNS. Model the same as 1a in table TNS. Model the same as 1a in table TNS. Model the same as 1a in
TNS. Model the same as 1a in
4.3 for boys LiGHT.
4.3 for boys LiGHT.
table 4.3 for girls LiGHT.
table 4.3 for girls LiGHT.
psex*control
Covariates
Parent sex (psex)
Education
Income
whiteR vs. other
Adolescents’ age
n=744
n=723
n=764
n=741
FLASHE
Independent
Structure
Autonomy
Control
Moderator
psex*structure
TNS. Model the same as 1a in
psex*autonomy TNS. Model the same as 1a in table TNS. Model the same as 1a in table TNS. Model the same as 1a in
4.3
for
boys
FLASHE.
4.3
for
boys
FLASHE.
table
4.3
for
girls
FLASHE.
table 4.3 for girls FLASHE.
psex*control
Covariates
Parent sex (psex)
Education
Income
whiteR vs. AA
whiteR vs. Hispanic
whiteR vs. Other
Adolescents’ age
β=Standardized coefficients (STDXY for continuous, STDY for binary). CI=confidence interval. n=number. %=percent. AA=African American. R=reference group. psex=parent sex.
Reference group for other binary covariates as follows: parent sex (male), education (<college/university) and income (≤99,999). TNS=tested, not significant. Significance level:
p≤.01 (**).

50

Figure 8. Final significant paths between parenting practices and adolescents’ fruits & vegetable intake for LiGHT (n=362) and
FLASHE (n=1619) (Aim 1a and Aim 1b). Standardized β coefficients presented (STDXY). Written as FLASHE/LiGHT were
applicable. Models controlled for parent sex, education, ethnicity, income and adolescents’ age.

Figure 9. Final significant paths between parenting practices and adolescents’ sugar sweetened beverage intake for LiGHT
(n=362) and FLASHE (n=1619) (Aim 1a and Aim 1b). Standardized β coefficients presented (STDXY). Written as
FLASHE/LiGHT were applicable. Models controlled for parent sex, education, ethnicity, income and adolescents’ age.

Associations between adolescents’ cognitive factors and adolescents’ dietary

4.4

behaviours (Aim 2)
Relationships between self-efficacy, intrinsic and extrinsic motivation to adolescents’ dietary
behaviours (Aim 2) can be seen in Table 6 below. All models controlled for adolescents’ age,
parent sex, education attainment, income and ethnicity. Graphical display of the significant
relationships can be found in Figure 10 and Figure 11.
4.4.1

LiGHT participants

Self-efficacy was found to have a positive significant association to boys’ F&V consumption
(β=.34, p<.01) and a negative significant association to boys SSB consumption (β=-.32, p<.01).
This implies that self-efficacy had an overall positive effect on an adolescent boys’ diet in
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LiGHT. Intrinsic motivation was further found to significantly correlate with a boys’ F&V
consumption (β=.32, p<.01).
For girls in LiGHT, only intrinsic motivation was significantly associated with F&V
consumption (β=.23, p<.01) whereas self-efficacy was the only adolescents’ cognitive factor
significantly associated with SSB intake (β =-.36, p<.01). Taken together, both factors had a
positive influence on overall diet quality.
No covariates were found to significantly affect the relationships between adolescents’
cognitive factors and adolescents’ dietary behaviours for boy or girls in LiGHT.
4.4.2

FLASHE participants

In boys, all three cognitive factors were found to be significantly correlated with increased
F&V intake in FLASHE. The highest significantly associated beta value was found for selfefficacy (β=.34, p<.01), followed by intrinsic motivation (β=.22, p<.01) and extrinsic motivation
(β=.15, p<.01). Parent educational attainment was a significant factor on F&V consumption with
higher educational attainment (>college/university degree) correlating with greater consumption
of F&V. Boys SSB intake was significantly correlated with both self-efficacy (β=-.13, p<.01)
and intrinsic motivation (β=-.13, p<.01), with higher levels indicating reduced consumption.
These associations suggest overall that adolescents’ cognitive factors have a beneficial effect on
boys’ dietary behaviours. Adolescents’ age and sex of parent were found to have a significant
association with boys’ SSB intake.
In FLASHE, the associations between girls’ cognitive factors and F&V consumption mirror
the findings of boys. All three cognitive factors were significantly associated with F&V
consumption, with self-efficacy having the largest effect (β=.34, p<.01) compared to intrinsic
(β=.20, p<.01) and extrinsic motivation (β=.09, p<.01). Parent educational attainment was also
found to significant correlate with F&V consumption. In regard to SSBs, only significant
associations between girls’ self-efficacy and SSB were found (β=-.09, p<.01).
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Table 6. Direct associations between adolescents’ cognitive factors and adolescents’ dietary behaviours in LiGHT (n=362) and FLASHE (n=1633) (Aim 2).
BOYS
GIRLS
Dependent
Fruits & vegetables
Sugar sweetened beverages
Fruits & vegetables
Sugar sweetened beverages
β
LIGHT
Independent
Self-efficacy
Intrinsic
Extrinsic
Covariates
Parent sex (psex)
Education
Income
whiteR vs. other
Adolescents’ age

95% CI

β

n=157

95% CI

β

n=161

95% CI

β

n=164

95% CI
n=164

.34**
.32**
.03

.20, .47
.17, .47
-.10, .17

-.32**
-.10
.01

-.48, -.16
-.28, .08
-.16, .18

.19
.23**
.17

.04, .35
.06, .40
.03, .31

-.36**
-.07
.05

-.51, -.21
-.22, .09
-.10, .20

-.06
.26
.12
-.02
-.14

-.32, .19
.00, .52
-.14, .39
-.35, .32
-.27, -.02

-.20
-.07
-.18
-.01
.06

-.49, .10
-.38, .24
-.49, .12
-.40, .38
-.09, .21

.16
.18
.30
.19
-.11

-.14, .47
-.11, .46
.03, .57
-.22, .60
-.24, .03

-.16
-.26
.00
-.29
.07

-.47, .15
-.54, .03
-.28, .29
-.71, .13
-.07, .21

FLASHE
n=761
n=732
n=771
n=744
Independent
Self-efficacy
.34**
.27, .41
-.13**
-.21, -.05
.34**
.27, .40
-.09**
-.17, -.02
Intrinsic
.22**
.14, .30
-.13**
-.22, -.05
.20**
.12, .28
.00
-.08, .09
Extrinsic
.15**
.08, .21
.00
-.08, .09
.09**
.02, .16
-.05
-.13, .03
Covariates
Parent sex (psex)
.00
-.13, .13
-.25**
-.41, -.09
.02
-.13, .16
-.14
-.31, .03
Education
.19**
.07, .32
-.05
-.20, .10
.30**
.18, .42
-.17
-.32, -.03
Income
.09
-.07, .24
-.14
-.32, .05
-.01
-.16, .15
.02
-.16, .20
CaucasianR vs. AA
.09
-.04, .23
-.18
-.34, -.02
.13
-.02, .27
-.17
-.34, -.01
whiteR vs. Hispanic
-.09
-.27, .09
-.08
-.29, .14
-.01
-.19, .18
-.14
-.36, .07
whiteR vs. Other
.05
-.14, .23
.12
-.10, .34
.03
-.19, .25
.07
-.17, .32
Adolescents’ age
-.02
-.08, .04
.09**
.02, .16
-.02
-.08, .04
.01
-.06, .08
β=Standardized coefficients (STDXY for continuous, STDY for binary). CI=confidence interval. n=number. %=percent. AA=African American. R=reference group. Reference group
for other binary covariates as follows: parent sex (male), education (<College/university) and income (≤99,999). Significance level: p≤.01 (**).
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Figure 10. Significant model between adolescents’ cognitive factors and fruits & vegetables intake for LiGHT (n=362) and
FLASHE (n=1633) (Aim 2). Standardized β coefficients presented (STDXY). Written as FLASHE/LiGHT were applicable. Models
controlled for parent sex, education, ethnicity, income and adolescents’ age.

Figure 11. Significant model between adolescents’ cognitive factors and sugar sweetened beverage intake for LiGHT (n=362)
and FLASHE (n=1633) (Aim 2). Standardized β coefficients presented (STDXY). Written as FLASHE/LiGHT were applicable.
Models controlled for parent sex, education, ethnicity, income and adolescents’ age.

4.5

Associations between parenting practices and adolescents’ dietary behaviours

through adolescents’ cognitive factors (Aim 3)

4.5.1

Fruit and vegetable intake

The direct and indirect pathways between parenting practices and adolescents’ F&V
consumption through adolescents’ cognitive factors can be seen in Table 7 for LiGHT and
FLASHE. Evidence of moderation by parent sex can be found in Table 8. Graphical depictions
of the final significant models can be seen in Figure 12.
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4.5.1.1

LiGHT participants

No significant mediation was detected for boys F&V consumption in LiGHT. Instead,
significant direct effects of self-efficacy (β=.35, p<.01) and intrinsic motivation (β=.35, p<.01)
were present. Though the overall indirect effect through controlling parenting practices on F&V
consumption was found to be significant (β =-.16, p<.01), no individual indirect pathways
through any of the three parenting practices and cognitive factors were significant (p>.01). This
suggests that for boys, cognitive factors played a greater role in their F&V intake compared to
parenting practices. Increases in adolescents’ age were found to significantly correlate with
reduced instances of F&V intake per day.
Among girls, structured parenting practices were found to have a direct effect on
consumption of F&V (β=.28, p<.01) and a direct effect on extrinsic motivation (β=.33, p<.01).
However, as the pathway between extrinsic motivation and F&V consumption was not found to
achieve statistical significance (p>.01), only direct mediation through controlling parenting
practices was present. Direct associations between self-efficacy (β=.19, p<.01) and intrinsic
motivation (β=.24, p<.01) were also found. No covariates were significant in these models.
4.5.1.2

FLASHE participants

Significant complementary mediation was found for structured parenting practices through
self-efficacy (β=.08, p<.01) and intrinsic motivation (β=.06, p<.01) for boys. Use of this
parenting practices directly influenced boys’ consumption of F&V (β=.12, p<.01), as well as
their self-efficacy (β=.25, p<.01) and intrinsic motivation (β=.28, p<.01) for F&V consumption.
Greater self-efficacy (β=.33, p<.01) and intrinsic motivation (β=.20, p<.01) in turn had a
significant direct positive influence on boys’ consumption of F&V. Though autonomy supportive
and controlling parenting practices were not found to have any significant direct effects on F&V
consumption, significant indirect effects were found. Specifically, the pathway from autonomy
supportive parenting practices to F&V through self-efficacy (β=.06, p<.01) and intrinsic
motivation (β=.05, p<.01) as well as controlling parenting practices through self-efficacy (β=.04, p<.01). These associations suggest that autonomy supportive and structured parenting
practices positively affect a boys’ self-efficacy and intrinsic motivation, which in turn promotes
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greater F&V consumption. Controlling parenting practices have a hindering effect on boys’ selfefficacy (β=-.12, p<.01), reducing their consumption of F&V. All three cognitive factors were
found to have significant direct positive associations with F&V consumption (Self-efficacy:
β=.33, p<.01; Intrinsic motivation: β=.20, p<.01; Extrinsic motivation: β=.11, p<.01).
Similar to boys, structured parenting practices significantly mediated girls F&V
consumption. Structured parenting practices had significant direct associations with a girls’ selfefficacy (β=.20, p<.01), intrinsic motivation (β=.29, p<.01) and F&V consumption (β=.11,
p<.01). As both self-efficacy (β=.34, p<.01) and intrinsic motivation (β=.19, p<.01) were found
to have significant direct correlations with increased F&V consumption, complementary
mediation was present. Total indirect effects of structured parenting practices through selfefficacy and intrinsic motivation were associated with increases in F&V (β=.15, p<.01).
Significant indirect mediation was found for F&V consumption through self-efficacy, with
autonomy supportive parenting practise having a positive effect (β=.04, p<.01) and controlling
parenting practices having a negative effect (β=-.07, p<.01). This implies that autonomy
supportive parenting practices increase girls’ self-efficacy for F&V consumption, having a
beneficial effect on dietary behaviours, whereas controlling parenting practices had the opposite
effect.
Parental education attainment significantly correlated with consumption of F&V among boys
and girls.
4.5.1.3

Evidence of moderation on the direct and indirect pathways between parenting

practices and adolescents’ consumption of fruits and vegetables through adolescents’
cognitive factors
No significant interaction terms were detected. This implies that sex of parent did not
moderate the direct or indirect pathways between parenting practices and adolescent F&V
consumption.
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Table 7. Associations between parenting practices and adolescents’ fruit & vegetables consumption through adolescent factors in LiGHT (n=362) and FLASHE (n=1619) (Aim 3a).
Mediators (M)
Dependent (Y)
Variables
Self-efficacy
Intrinsic
Extrinsic
Fruits & vegetables
Effects
Direct
Indirect
Direct
Indirect
Direct
Indirect
Direct
Indirect
LiGHT BOYS n=158
Structure
.14 (-.02, .31)
.05NE (-.01, .12)
.18 (.00, .35)
.06NE (.00, .13)
.21 (.02, .39)
.01NE (-.03, .05)
.07 (-.10, .23)
.12 (.02, .23)
NE
NE
Autonomy
.14 (-.05, .34)
.05 (-.02, .12)
.19 (.00, .40)
.07 (.00, .17)
.05 (-.18, .27)
.00NE (-.02, .03)
-.12 (-.30, .05)
.12 (.01, .26)
Control
-.23 (-.42, -.04)
-.08NE (-.16, -.01)
-.21 (-.41, -.03)
-.07NE (-.17, -.01) -.09 (-.30, .10) .00NE (-.03, .02)
-.09 (-.26, .08)
-.16** (-.29, -.04)
Self-efficacy
.35** (.21, .48)
Intrinsic
.35** (.16, .52)
Extrinsic
.03 (-.12, .20)
LiGHT GIRLS n= 159
Structure
.03 (-.20, .24)
.01NE (-.04, .05)
.11 (-.09, .29)
03NE (-.02, .08)
.33** (.15, .50)
.04D (-.02, .10)
.28** (.07, .49)
.07 (-.04, .16)
Autonomy
.12 (-.09, .33)
.02NE (-.02, .08)
.19 (.01, .36)
.04NE (.00, .11)
-.03 (-.22, .17) .00NE (-.03, .02)
-.18 (-.38, .03)
.07 (-.02, .16)
Control
-.09 (-.28, .10)
-.02NE (-.06, .02)
-.12 (-.31, .09)
-.03NE (-.09, .02)
.09 (-.10, .27)
.01NE (-.01, .04)
-.06 (-.24, .14)
-.04 (-.12, .05)
Self-efficacy
.19** (.05, .34)
Intrinsic
.24** (.05, .41)
Extrinsic
.10 (-.05, .27)
FLASHE BOYS n=755
Structure
.25** (.16, .33)
.08**CL (.05, .12)
.28** (.19, .36)
.06**CL (.03, .09)
.14** (.06, .22)
.02D (.00, .03)
.12** (.05, .20)
.15** (.11, .20)
Autonomy
.17** (.08, .26)
.06**I (.02, .09)
.24** (.15, .32)
.05**I (.02, .08)
.08 (-.01, .18)
.01NE (.00, .02)
.08 (-.01, .16)
.11** (.07, .16)
Control
-.12** (-.20, -.03)
-.04**I (-.07, -.01)
-.11 (-.19, -.02)
-.02NE (-.04, .00)
.19** (.10, .28) .02NE (.00, .04)
-.01 (-.09, .08)
-.04 (-.09, .01)
Self-efficacy
.33** (0.26, .40)
Intrinsic
.20** (.11, .29)
Extrinsic
.11** (.03, .19)
FLASHE GIRLS n=777
Structure
.20** (.11, .28)
.07**CL (.04, .10)
.29** (.20, .37)
.05**CL (.03, .08)
.16** (.08, .24)
.01D (.00, .03)
.11** (.03, .20)
.13** (.09, .18)
Autonomy
.12** (.03, .21)
.04**I (.01, .07)
.13** (.04, .22)
.02NE (.01, .05)
.21** (.12, .29) .01NE (.00, .03)
-.06 (-.14, .03)
.08** (.03, .13)
Control
-.20** (-.27, -.12)
-.07**I (-.10, -.04)
-.10 (-.18, -.02)
-.02NE (-.04, .00)
.09 (.01, .18)
.01NE (.00, .02)
.08 (.00, .16)
-.08** (-.12, -.04)
Self-efficacy
.34** (.27, .41)
Intrinsic
.19** (.10, .27)
Extrinsic
.06 (-.02, .14)
Standardized β values presented (STDXY for continuous, STDY for binary) with 95% CI presented bootstrap intervals (n=5,000) in parenthesizes. All models controlled for parent
sex (reference: male), education (reference: <college/university), ethnicity (reference: white), income (reference: ≤$99,999) and adolescents’ age. Parent education was
significant in FLASHE model for boys (β=.10, 95% CI:.07, .33) and girls only (β=.30, 95% CI:.18-.42). Adolescents’ age was significant in LiGHT for boys (β=-.14, 95% CI: -.23, .04). Mediation defined as complementary (CL), competitive (CP) or indirect (I), no mediation defined as direct (D) or no effect (NE) based on Zhao et al. (2010). n=number.
X=independent variables. %=percent. Significance level: p≤.01 (**).
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Table 8. Conditional associations between parenting practices and adolescents’ dietary behaviours through adolescent factors with parent sex as a moderator in LiGHT (n=362)
and FLASHE (n=1619) (Aim 3b).
BOYS
GIRLS
Dependent
Fruits & vegetables
Sugar sweetened beverages
Fruits & vegetables
Sugar sweetened beverages
β

95% CI
n=158

LiGHT
Direct conditional

β

95% CI
n=158

β

95% CI
n=159

β

95% CI
n=159

Structure*psex
Autonomy*psex
Control*psex
Indirect conditional
Structure*psex Self-efficacy TNS. Model the same as 3a
TNS. Model the same as 3a
TNS. Model the same as 3a in
TNS. Model the same as 3a
in table 4.6 for boys LiGHT.
in table 4.8 for boys LiGHT.
table 4.6 for girls LiGHT.
in table 4.8 for girls LiGHT.
Intrinsic
Extrinsic
Autonomy*psex Self-efficacy
Intrinsic
Extrinsic
Control*psex Self-efficacy
Intrinsic
Extrinsic
n=755
n=755
n=777
n=777
FLASHE
Direct conditional
Structure*psex
Autonomy*psex
Control*psex
Indirect conditional
Structure*psex Self-efficacy TNS. Model the same as 3a
TNS. Model the same as 3a in
TNS. Model the same as 3a
TNS. Model the same as 3a
table 4.6 for girls FLASHE.
in table 4.8 for girls FLASHE.
Intrinsic in table 4.6 for boys FLASHE. in table 4.8 for boys FLASHE.
Extrinsic
Autonomy*psex Self-efficacy
Intrinsic
Extrinsic
Control*psex Self-efficacy
Intrinsic
Extrinsic
β=Standardized coefficients (STDXY). n=number. %=percent. CI=confidence intervals, bootstrap using n=5,000. Psex=parent sex. All models controlled for parent sex (reference:
male), education (reference: <college/university), ethnicity (reference: white), income (reference: ≤$99,999) and adolescents’ age. Adolescents’ age was significant in FLASHE
model for boys (β:.06, CI:.02, .11). Parent education was significant in FLASHE model for girls (β=.30, 95% CI:.18,.42. TNS=tested, not significant. Significance level: p≤.01 (**).
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Figure 12. Final significant direct pathways and denotation of significant mediation between parenting practices and adolescent
factors to adolescents’ consumption of fruits & vegetables in LiGHT (n=362) and FLASHE (n=1619) (Aim 3a and 3b).
Standardized β coefficients presented (STDXY). Written as FLASHE/LiGHT were applicable. Models controlled for parent sex,
education, ethnicity, income and adolescents’ age. Mediation type defined as complementary (CL) or indirect (I) based on
principles outlined by Zhao et al. (2010). To calculate the magnitude of the indirect effect multiple beta coefficient of parenting
practice to adolescents’ cognitive factors by beta value between that same cognitive factor to F&V consumption.

4.5.2

Sugar sweetened beverages

The direct and indirect pathways between parenting practices and adolescent SSB
consumption through adolescents’ cognitive factors can be seen in Table 9 for LiGHT and
FLASHE. The results of parent sex explored as a moderator can be found in Table 8 above.
Graphical depictions of the final significant pathways can be seen in Figure 13.
4.5.2.1

LiGHT participants

Controlling parenting practices were found to have a significant positive direct association
with boys’ consumption of SSBs (β=.23, p<.01). Self-efficacy was found to have a significant
negative direct association with SSB intake, with higher self-efficacy correlating with reduced
consumption of SSBs (β=-.28, p<.01). Structured practices were found to directly affect extrinsic
motivation (β=.23, p<.01), but no indirect effects were found to be statistically significant,
implying no mediation.
Among girls, self-efficacy was also found to have a significant direct negative association to
SSB intake (β=-.34, p<.01). Despite the fact that structured parenting practices were found to
have a significant direct association to girls’ self-efficacy (β=.32, p<.01) and self-efficacy in turn
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was found to significantly correlate with SSB consumption, but the full indirect pathway
between the two did not achieve statistical significance (p>.01). Similarly, structured parenting
practices were found to have a significant positive association on girls’ extrinsic motivation for
SSB consumption (β=.39, p<.01), but extrinsic motivation was not found to significantly
correlate with SSB consumption (p>.01).
No covariates were found to significantly affect the relationships between parenting practices
and adolescents’ consumption of SSBs through adolescents’ cognitive factors.
4.5.2.2

FLASHE participants

Both structured (β=-.17, p<.01) and controlling (β=.20, p<.01) parenting practices were
found to have a significant direct association with SSB consumption among boys. Structured
parenting practices ultimately had a beneficial effect on SSB intake whereas controlling
parenting practices had a hindering effect. As no pathways through adolescents’ cognitive factors
were found to be significant, no indirect mediation was present. Direct associations between the
three cognitive factors and all three types of parenting practices were present with the exception
of autonomy supportive practices on extrinsic motivation (p>.01). Sex of parent and adolescents’
age were found to significantly correlate with SSB intake.
Similar to boys, both structured (β=-.17, p<.01) and controlling (β=.15, p<.01) parenting
practices were found to have a significant positive direct association with girls’ consumption of
SSB in FLASHE. Significant direct associations between structured parenting practices and all
three cognitive factors were found (Self-efficacy: β=.20, intrinsic: β=.33 and extrinsic: β=.15,
p<.01). Controlling parenting practices further had a significant negative direct effect on girls’
self-efficacy (β=-.14, p<.01) whereas autonomy supportive parenting practices had a significant
positive association to girls’ intrinsic motivation (β=.14, p<.01). As no significant associations
between girls’ cognitive factors and SSB intake were found, the overall impact for girls’ SSB
intake is largely coming from parenting practices and not personal cognitive factors. No
covariates were found to significantly influence these relationships.
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Table 9. Associations between parenting practices and adolescents’ sugar sweetened beverage consumption through adolescent factors in LiGHT (n=362) and FLASHE (n=1619)
(Aim 3a).
Mediators (M)
Dependent (Y)
Variables
Self-efficacy
Intrinsic
Extrinsic
Sugar sweetened beverages
Effects

Direct

Indirect

Direct

Indirect

Direct

Indirect

Direct

Indirect

.01NE (-.03, .06)
.00NE (-.02, .03)
.00D (-.03, .02)

-.10 (-.29, .06)
-.01 (-.20, .17)
.23** (.06, .39)
-.28** (-.44, -.11)
-.10 (-.27, .07)
.03 (-.15, .20)

-.04 (-.11, .04)
-.04 (-.12, .03)
.06 (-.01, .15)

Structure
Autonomy
Control
Self-efficacy
Intrinsic
Extrinsic

.13 (-.05, .31)
.08 (-.11, .27)
-.16 (-.35, .03)

-.04NE (-.10, .01)
-.02NE (-.08, .03)
.05D (-.01, .12)

.04 (-.14, .21)
.23 (.04, .41)
-.16 (-.35, .03)

LiGHT BOYS n=158
.00NE (-.03, .02) .23** (.06, .41)
-.02NE (-.08, .02) .08 (-.11, .28)
.02D (-.02, .06)
-.07 (-.29, .13)

Structure
Autonomy
Control
Self-efficacy
Intrinsic
Extrinsic

.32** (.09, .54)
-.01 (-.18, .19)
-.13 (-.32, .07)

-.11NE (-.22, -.02)
.00NE (-.06, .07)
.04NE (-.03, .12)

.23 (.01, .43)
.03 (-.17, .23)
-.07 (-.26, .14)

LiGHT GIRLS n= 159
-.01NE (-.07, .03) .39** (.22, .56)
.00NE (-.03, .02)
.00 (-.19, .18)
.00NE (-.02, .04) -.13 (-.31, .06)

.02NE (-.05, .08)
.00NE (-.02, .02)
-.01NE (-.04, .02)

-.15 (-.32, .04)
.10 (-.07, .27)
.00 (-.19, .19)
-.34** (-.49, -.19)
-.06 (-.24, .12)
.04 (-.12, .19)

-.11 (-.23, .00)
.00 (-.07, .07)
.04 (-.04, .13)

Structure
Autonomy
Control
Self-efficacy
Intrinsic
Extrinsic

.22** (.13, .31)
.15** (.06, .24)
-.21** (-.30, -.13)

-.02D (-.04, .00)
-.01NE (-.03, .00)
.02D (.00, .04)

.27** (.19, .36)
.15** (.06, .25)
-.15** (-.24, -.07)

FLASHE BOYS n=755
-.03D (-.06, .00) .17** (.09, .26)
-.02NE (-.04, .00) .06 (-.04, .16)
.02D (.00, .04)
.14** (.05, .23)

.00D (-.02, .02)
.00NE (-.01, .01)
.00D (-.01, .01)

-.17** (-.26, -.08)
-.03 (-.12, .06)
.20** (.11, .29)
-.09 (-.17, -.02)
-.10 (-.21, .00)
.01 (-.09, .09)

-.05** (-.08, -.02)
-.03** (-.05, -.01)
.04 (.01, .07)

FLASHE GIRLS n=777
Structure
.20** (.12, .29)
-.01D (-.03, .00)
.33** (.24, .41)
.01D (-.02, .04)
.15** (.06, .23) -.01D (-.03, .01)
-.17** (-.25, -.08)
-.01 (-.04, .02)
Autonomy
.08 (-.01, .17)
-.01NE (-.02, .00)
.01 (-.08, .10)
.00NE (-.01, .01) .14** (.05, .24) -.01NE (-.03, .01)
.07 (-.02, .16)
-.01 (-.03, .00)
Control
-.14** (-.23, -.06)
.01NE (.00, .03)
-.08 (-.17, .01)
.00NE (-.01, .01)
.09 (.00, .18)
-.01NE (-.02, .00)
.15** (.06, .23)
.00 (-.02, .02)
Self-efficacy
-.07 (-.14, .01)
Intrinsic
.03 (-.06, .12)
Extrinsic
-.06 (-.16, .03)
Standardized β values presented (STDXY for continuous, STDY for binary) with 95% CI presented bootstrap intervals (n=5,000) in parenthesizes. All models controlled for parent
sex (reference: male), education (reference: <college/university), ethnicity (reference: white), income (reference: ≤$99,999) and adolescents’ age. Parent sex (β=-.26, 95%CI: .43, -.09) and adolescents’ age (β=.06, 95% CI:.02, .11) were significant in FLASHE model for boys. Mediation defined as complementary (CL), competitive (CP) or indirect (I), no
mediation defined as direct (D) or no effect (NE) based on Zhao et al. (2010). n=number. %=percent. X=Independent variables. Significance level: p≤.01 (**).
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4.5.2.3

Evidence of moderation on the direct and indirect pathways between parenting

practices and adolescents’ consumption of sugar sweetened beverages through adolescents’
cognitive factors
No significant evidence of moderation by parent sex was found in either data set for
boys’ or girls’ SSB consumption.

Figure 13. Final significant direct pathways and denotation of significant mediation between parenting practices and adolescent
factors to adolescents’ consumption of sugar sweetened beverages in LiGHT (n=362) and FLASHE (n=1619) (Aim 3a and 3b).
Standardized β coefficients presented (STDXY). Written as FLASHE/LiGHT were applicable. Models controlled for parent sex,
education, ethnicity, income and adolescents’ age. Mediation type defined as complementary (CL) or indirect (I) based on
principles outlined by Zhao et al. (2010). To calculate the magnitude of the indirect effect multiple beta coefficient of parenting
practice to adolescents’ cognitive factor by beta value between that same cognitive factor to F&V consumption.
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Chapter 5: Discussion
The aim of this study was to explore the relationships between mothers’ and fathers’
parenting practices (i.e., structured, autonomy supportive and controlling) on boys’ and girls’
dietary behaviours (i.e., F&V and SSB consumption) through adolescents’ cognitive factors (i.e.,
self-efficacy, intrinsic and extrinsic motivations). A novel aspect of this study is the focus on sex
of both child and parent on these associations. The findings highlight the importance of
accounting for adolescents’ sex as associations between parenting practices and adolescents’
dietary behaviours as well between adolescents’ cognitive factors and dietary behaviours differed
between boys and girls. These differences were also reflected in the mediation analyses as
differences in how adolescents’ dietary behaviours were associated with parenting practices
through adolescents’ cognitive factors emerged. When sex of parents was accounted for as a
moderator, no significant moderation was detected. Overall, these findings suggest that boys’
and girls’ dietary behaviours may be affected differently by parenting practices and personal
cognitive factors. In order to reduce the gender-based differences in boys’ and girls’ dietary
behaviours and their subsequent influence on health outcomes, equal promotion of boys’ and
girls’ commitment to healthy eating is essential within the home environment.

5.1

Direct associations between parenting practices and adolescents’ dietary behaviours

Associations for all three types of parenting practices within this thesis fit in line with what
was hypothesized. Structured and autonomy supportive parenting practices correlated with an
increase in F&V intake and a decrease in the consumption of SSBs and these findings align with
current literature (36,43,122,171,172,181). Controlling parenting practices correlated with a
decrease in F&V consumption and an increase in SSB intake, which partially contrasts recent
work (177). A recent cross-sectional study from the US supports the findings within this thesis
with regards to SSB intake (Positive associations) but differs in that positive associations were
also found for F&V intake within this study (172), contrasting the findings of this thesis. It is
possible that adolescents within this thesis consumed a large number of meals away from their
parents and elected to consume foods often restricted at home, such as SSBs instead of F&V in
these instances (34,128). Considering the amount of time adolescents spend in independent
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eating occasions and if they elect to follow parents’ rules in these scenarios may help clarify the
discrepancies between this thesis and this recent literature (34).
Importantly, significant differences in the associations between parenting practices and
adolescents’ intake of F&V and SSBs emerged between boys and girls, adding to the existing
literature. First, controlling parenting practices were associated with a decrease in F&V
consumption for boys only. There is some evidence in the literature that boys are exposed to
controlling practices more so than girls (46). This may explain why controlling practices were
only found to relate to boys’ intake of F&V. It is also possible that parents utilized this parenting
practice more with their adolescent boys as they may perceive them to be less food literate than
girls (48,53). Second, the association between autonomy supportive practices and increases in
F&V intake was only observed among boys. This finding disagrees with a five year cohort study
which found that boys received less parental encouragement to consume F&V with increasing
age whereas no decrease in encouragement was reported among girls (38). Differences in how
parental encouragement was measured and lack of formal statistical comparison between boys
and girls could account for the discrepancies between the cited study and this thesis. It is possible
that boys within this analysis were exposed to more autonomy supportive practices due to
historical norms encouraging greater parental reinforcement of independence and autonomy over
behaviours among boys compared to girls (135,138). Though it was not measured within this
thesis, parents within these two samples could have promoted this notion by providing their boys
with greater overall behavioural freedom, including autonomy in dietary behaviours.
These findings suggest that adolescent boys may respond to a wider range of parenting
practices compared to girls. In home-based interventions, parents should be coached on key
practices that influence their boys and girls dietary behaviours in health promoting ways.

5.2

Direct associations between adolescents’ cognitive factors and dietary behaviours

The associations between boys’ and girls’ cognitive factors and intake of F&V are similar
within this thesis. Contrary to what was hypothesized, self-efficacy, intrinsic and extrinsic
motivation were all associated with increased intake of F&V, instead of just self-efficacy and
intrinsic motivation. The findings for self-efficacy and intrinsic motivation align with SCT
(Social cognitive theory) (44) and SDT (Self-determination theory) (45). However, the
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associations between extrinsic motivation within this thesis disagree with SDT (45). From SDT,
extrinsic motivation is thought to negatively affect F&V consumption by undermining the
development of self-regulatory skills (45,227) but the opposite was observed in this thesis. It is
possible that the association from SDT may not emerge as anticipated until late adolescence,
when dietary intake becomes less controlled by parents (33,34,38,228) and adolescents have
developed their own food identity (229). A recent analysis of 12- to 17-year-olds in the US
aligns with the findings of this thesis (36) in that extrinsic motivation was found to have positive
associations to F&V intake. The mean age of adolescents within this thesis (LiGHT:14.9 years;
FLASHE:14.5 years) is almost identical to that of the US study opposing SDT theory (14.5
years). This age is consistent with mid-adolescence (230), where parents still retain a large
amount of control over their adolescents’ behaviours and this may explain the findings. It is also
worth noting that associates between extrinsic motivation and adolescents’ dietary behaviours
were weaker than for adolescents’ self-efficacy or intrinsic motivation. This may indicate that
internal values and desires over dietary behaviours have a greater effect compared to external
social pressures, fitting in line with the literature (34,39,45). It could also imply that adolescents
are in a state of flux, fitting in line with gains in their autonomy at this life stage.
Differences between boys’ and girls’ cognitive factors and dietary behaviours also emerged.
While this is partially consistent with what was hypothesized (In that differences would emerge),
the directions of associations opposed current literature. Few studies have compared boys’ and
girls’ cognitive factors with dietary intake. Studies that have examined this have suggested
greater self-efficacy (46,54) and higher intrinsic motivation (56,121) in girls to be associated
with dietary behaviours. In contrast, this thesis did not detect any differences in self-efficacy
based upon gender and associations between intrinsic motivation were only present in boys for
SSB intake. It is possible that differences in the constructs used to assess the three cognitive
factors, variation in dietary outcomes investigated or accounting for self-efficacy and motivation
in a single model, contribute to these discrepancies. A study from the US reported greater overall
levels of intrinsic motivation among girls, yet found strong links between parenting practices and
intrinsic motivation among boys (121). Boys may express lower levels of intrinsic motivation
overall, but receive greater social support from their parents to develop this form of motivation
through integrated pathways (45,121). This support could be present due to greater parental
awareness for limiting SSB consumption among boys compared to girls in these samples in
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response to public health concerns highlighting higher levels of SSB intake among boys in more
recent years (25,26,28,109).
Differences in how parents influence boys’ and girls’ motivation for healthy eating may be
present. These differences may contribute to discrepancies in the dietary behaviours boys and
girls choose to pursue. Future work should consider the factors that may influence differences in
boys’ and girls’ motivation for healthy eating and how this contributes to healthy eating in the
long run.
5.3

Direct and indirect associations between parenting practices and adolescents’ dietary

behaviours through adolescents’ cognitive factors

Associations between parenting practices and adolescents’ dietary behaviours through the
three cognitive factors partially match what was hypothesized in this thesis. As anticipated,
mediation of boys’ and girls’ consumption of F&V was present. Both direct and indirect
mediation through structured parenting practices and indirect mediation through autonomy
support and controlling practices was detected, aligning with recent work (121,172). However,
adolescents’ SSB consumption was not found to be mediated, with only direct effects between
structured and controlling parenting practices detected. This opposes recent findings (121,172)
and what was hypothesized by this thesis. Though both of these studies also explored use of
FLASHE data, differences in how parenting practices were operationalized (Single item
constructs), use of adolescent report (Instead of parent report), broader dietary measures
(‘Unhealthy foods’ including SSBs, chips, fried chicken, hamburgers, desserts) and only
consideration of self-efficacy or motivation within models likely contributed to the differences in
findings. Limited work has considered how associations between adolescents’ dietary behaviours
and parenting practices may be mediated through adolescents’ cognitive factors in conjunction
with one another. It may be important to include both self-efficacy and motivation in models to
gain a more complete understanding of the mechanisms by which parenting practices affect
adolescents’ dietary behaviours. Overall, these findings suggest that boys’ and girls’
consumption of F&V may not operate through the same mechanisms as SSBs. Future
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interventions should consider which pathways may offer advantages in promoting intake of more
healthful foods compared to discouraging consumption of less healthful foods.
Differences in the associations between parenting practices and adolescents’ dietary
behaviours emerged between boys and girls only through indirect pathways within this thesis. As
no other literature has explored the associations between the three types of food-related parenting
practices and adolescents’ cognitive factors (Self-efficacy and motivation) by adolescents’ sex, it
is important to highlight these novel findings. Understanding the factors associated with
consumption of F&V or SSBs of boys and girls will help in the creation of future interventions
that equally support boys’ and girls’ commitment to healthy eating. Of the differences that were
detected, a few do seem to align with what gender theory predicts (135,138,143,151): 1.
Autonomy supportive parenting practices acted through girls’ extrinsic motivation but boys’
intrinsic motivation for SSB consumption; and 2. Greater associations between parenting
practices (Autonomy supportive and controlling) were evident among boys but not girls. Details
of these associations are discussed below.
It is possible that girls perceive greater autonomy from their parents over their dietary
behaviours as an opportunity to demonstrate actions that are modelled or promoted by their
parents, consistent with the idea of intergenerational modeling of behaviours (143,151). This
would then affect a girls’ dietary behaviours through extrinsic pathways (45). In contrast, boys
may view autonomy supportive practices as a time to express their own behavioural desires,
consistent with theory suggesting boys are supported to carve out their own path (135,138),
influencing dietary behaviours through intrinsic motivational pathways (45). Boys may further
respond to a broader range of parenting practices compared to girls. Associations between
controlling practices and autonomy supportive practices on motivation and self-efficacy in
dietary behaviours were present among boys, but not girls. It is possible that parents may
perceive their sons as less food-literate (53). This may contribute to parents trying to use more
hands on or overt food-related parenting practices (Such as autonomy supportive or controlling
practices) with their sons opposed to their daughters as means to influence their sons’ dietary
behaviours (161,177,231). Such views could have contributed to the results observed within this
thesis.
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The overall home environment parents create through structural practices appears to have a
large role over boys’ and girls’ dietary behaviours. Boys may respond differently compared to
girls in interventions with more active parental involvement (Via autonomy supportive or
controlling practices), by affecting their self-efficacy or motivation for food consumption.
Considering these differences is critical in future interventions within the home environment to
ensure boys and girls are supported to develop motivation for healthy eating.
5.4

Moderation
The literature has found that mothers and fathers do have unique influences on their

children’s dietary behaviours (170,181), cognitive factors (193) or may use different types of
parenting practices (47,177,182). Specifically, adolescents may rely more so on their mothers as
a source of dietary modelling or authority for healthy eating (148,150,152,174,181), whereas
fathers have been indicated to use more controlling parenting practices (34,46,47,177) and
possess less dietary knowledge (148,150). This thesis differs from previous studies in that
parenting practices were found to affect boys and girls similarly, regardless of sex of parent. It is
possible that these discrepancies in findings are present for the following two reasons: 1.
Differences between mothers and fathers may remain more prevalent during younger childhood
and early adolescence (43,151,181,182), becoming less relevant when boys and girls receive
greater autonomy to make their ow dietary decisions consistent with mid and late adolescence
(152,229); and 2. Differences in the operationalization of parenting practices as more crude
assessments of parenting practices seems to present (43,46,47,121,122,172,174,181) different
findings then use of more broad constructs. Both of these factors could have contributed to a lack
of moderation based upon parent gender within this thesis.
5.5

Differences between FLASHE and LIGHT participants
Overall patterns of associations differed in the FLASHE and LIGHT study samples. One

possible explanation may be related to power issues in LiGHT. The LiGHT study sample was
much smaller than the FLASHE sample, increasing the likelihood of a type II error and failing to
detect significant associations (If present) (232,233). This may account for some of the variance
in significant associations between FLASHE and LiGHT.

70

It is also possible that associations between parenting practices, adolescents’ cognitive
factors and dietary behaviours differs by population as in some cases, associations were present
in the LiGHT sample but not in the FLASHE sample. Eating is an incredibly socially rooted
activity whereby culture, ethnicity and social norms can all play a role in dictating what foods
are accessible and acceptable to consume (33,129,130). Differences in cultures and population
groups can further shape gender norms (50,134,137). Despite these social differences, it is
important to recognize the confounding effects of socioeconomic status that can be present (234).
Lower socioeconomic status has been found to correlate with less healthful dietary behaviours
through differences in food availability, time to prepare meals or awareness of health guidelines
(234). Some literature has suggested that African American adolescents consume less F&V (130)
and more unhealthy foods (122) compared to their white peers. Additional literature has
suggested that Hispanic adolescents have reported less motivation and greater barriers to healthy
eating compared to white adolescents (173). However, within these studies differences in
socioeconomic status could be confounding ethnic differences. In this thesis, the FLASHE
sample consisted of a greater proportion of African American (16.8%) and Hispanic (4.3%)
participants whereas LiGHT had a higher proportion of participants self-identifying as other,
with most indicating Asian descent (16.3%). Statistically significant differences in income
between LiGHT (≥$100,000: 39.5%) and FLASHE (≥$100,000: 20.6%) were also present
(p=.00). It is possible that socio-cultural diversity between FLASHE and LiGHT participants or
confounding socioeconomic factors such as income may explain the discrepancies in the results
between FLASHE and LiGHT (11).

5.6

Study limitations and strengths

5.6.1

Limitations

Despite this study’s contribution to furthering the understanding of how mothers and fathers
influence the dietary behaviours of their boys and girls, several limitations need to be taken into
account. As this study relied upon cross-sectional surveys, it is impossible to untangle the bidirectional effect of parenting practices on adolescents’ dietary behaviours (42,47,235). Parents
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may use different parenting practices in response to their adolescents’ behaviors or health risk.
Use of different types of parenting practices may also cause different behaviours among
adolescents. For example, it is possible a parent may rely on controlling practices more if they
view their adolescent as less capable of monitoring their dietary behaviours. It is equally possible
that by using controlling practices, an adolescent fails to develop food literacy skills and thus,
becomes less capable of monitoring their own dietary behaviours.
As adolescent gender is a social construct and sex is a biological categorization, it is possible
that associations between parenting practices, adolescents’ dietary behaviours and cognitive
factors may have differed if adolescent gender was considered instead of biological sex.
Literature has suggested that gender differences are present on boys’ and girls’ dietary
behaviours (236,237). As no indication of adolescent gender was available from FLASHE,
biological sex was operationalized as a proxy for adolescent gender instead. However, due to
high agreement between adolescent reported sex and gender in LiGHT (Boys: 98.9%; Girls:
96.7%), it is likely that biological sex may act as an acceptable proxy for gender in this analysis.
Limitations surrounding the study instruments used within this thesis are also present. All
surveys in LiGHT and FLASHE relied upon self-report, making it possible that social
desirability influenced participant responses and introduced internal bias into study findings.
Adolescents may have over-estimated their consumption of F&V and under reported their intake
of SSBs, affecting detected associations. Parents may also have over reported their use of certain
parenting practices that they feel are socially acceptable. Despite the fact that these self-reported
questionnaires were validated and had moderate psychometric properties (Cronbach alpha
ranges: 0.65-.80), shortening of validated scales could have contributed to reduced sensitivity of
these measures and further reduced internal validity of results. For example, literature
considering parenting practices as single item constructs (i.e., parental encouragement) instead of
as more crude measures of parenting practices (i.e., autonomy supportive) likely do not present
the same relationships (122,172). It is possible that by considering individual constructs for
parental practices, the associations between certain parenting practices and adolescents’ dietary
behaviours would have differed.
Differences between boys and girls at baseline in regard to their dietary intake and cognitive
factors within the two samples may have influenced the likelihood of detecting significant
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associations in one group compared to the other. For example, significant differences in age
between boys and girls (14.7 years vs. 15.1 years) in LiGHT may have contributed to
discrepancies in why controlling parenting practices showed significant associations for boys but
not girls. Parental control has been documented to decrease with adolescents’ age (34), and could
be contributing to why associations among adolescent girls within this sample were not detected.
Additionally, differences between these two samples and the general populations in which they
were recruited from are likely. Though considered nationally representative on sociodemographic factors (Parent income, educational attainment and ethnicity), participants who
elected to participate may have differ from the general Canadian or US populations in other
unmeasured factors, adolescents’ dietary practices, adolescents’ cognitive factors or parental use
of different types of parenting practices. Caution should be expressed when generalizing the
findings of this thesis to the broader Canadian and US populations.
Lastly, it is possible that mothers and fathers may rely on congruent or incongruent foodrelated parenting practices (49), which could have a greater overall effect on adolescents’
behaviours compared to parent gender. Incongruent practices between a mother and a father have
been thought to have a negative effect on adolescents’ dietary behaviours, regardless of whether
a mother or father is using a certain parenting practice (49). As only parenting practices of one
parent was considered within this thesis, it is impossible to consider if both parents express the
use of reported practices to the same extent. This may have affected the associations between
parenting practices and adolescents’ dietary behaviours and could have further influenced the
likelihood of detecting moderating effects.
5.6.2

Strengths

Despite the above limitations, this thesis also had several strengths. Consideration of
adolescents’ cognitive factors within the associations of parenting practices to adolescents’
dietary behaviours has not been robustly considered in the literature. Instead, associations
between parenting practices (34,35) or adolescents’ cognitive factors (43,55,56,167,193) on
adolescents’ dietary behaviours have been explored separately. Path analysis through
adolescents’ cognitive factors offers benefits in considering the mechanisms by which parents
and their food-related practices affect adolescents’ dietary behaviours (46). Understanding these
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mechanisms may help in the development of more effective interventions that utilize the home
environment (46).
This thesis was also one of the first to consider the interplay between both sex of parents and
sex of adolescents. Little work within the adolescent population group has considered differences
in the associations between mothers’ and fathers’ parenting practices on boys’ and girls’ dietary
behaviours (33,43). Understanding if boys and girls are similarly affected by parenting practices
on their cognitive factors and dietary behaviours will help in the development of more effective
interventions that supports both boys and girls to maintain more health promoting dietary
behaviours as they age (38,238).
Literature has suggested that inclusion of fathers in home-based interventions produces more
beneficial outcomes on child behavioural change (239). As typical participation rates of fathers
within child obesity studies is quite low (17.0%) (240), issues with sampling bias and uncovering
true associations between fathers’ influences on their adolescents’ dietary behaviours likely
occurs due to an over representation of mothers. This thesis had higher proportions of
participating fathers (LiGHT: 34.5%; FLASHE: 25.5%), contributing towards the goal of
furthering an understanding of the role fathers play within their adolescents’ dietary behaviours
(49,152), helping to fill this current gap in the literature.
Lastly, by using two different samples it is possible to consider if relationships between
parenting practices and adolescents’ dietary behaviours hold constant across different population
groups. This cross validation of detected associations helps demonstrate if similar intentions can
be effective in diverse population groups or if population specific interventions may offer greater
advantages.
5.7

Study implications and future directions
To further the understanding as to how parents affect their adolescents’ dietary behaviours

the following recommendations are suggested for future study: 1. Examine associations between
parenting practices and adolescents’ dietary behaviours in a longitudinal sample to test causality
and determine whether these associations shift during adolescence; 2. Collect data from both
mothers and fathers in two-parent households to gain a greater understanding of the role of each
parent on an adolescent; 3. Test whether these associations are different in non-traditional family
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household (i.e., same sex parents or single parents) as it is possible modelling of gender based
norms and roles may be less prevalent compared to heterosexual two-parent households (241);
and 4. Use of more comprehensive and less subjective measures of parenting practices to help
reduce bias caused by social desirability (49) and account for the dynamic use of multiple types
of parenting practices in different scenarios.
Interventions including the home environment have been found to offer advantages
compared to those without (242). Understanding how parenting practices influence adolescents’
dietary behaviours, both directly and indirectly, may contribute to more effective future
interventions that utilize parents (46). The results of this thesis suggest that boys’ and girls’
dietary behaviours are affected differently by parenting practices. Tailoring future interventions
within the home environment to adolescents’ gender may better support boys and girls uptake
and retention of health prompting dietary behaviours (238).
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Chapter 6: Conclusion
Literature considering the impact of parenting practices on adolescents’ dietary behaviours
has been well documented (34,35,152,162–164). Furthermore, cognitive factors including selfefficacy (44,54), intrinsic and extrinsic motivation (45,173) have been suggested to impact
adolescents’ dietary behaviours. It is unclear to what extent these associations are similar among
boys and girls or if sex of parent matters (34,38,47). To address this gap, this thesis conducted a
path analysis, stratified by boys and girls, and further considered the impact of parental sex as a
moderator on these associations.
From this analysis, key findings included: 1. Boys and girls may not respond to parenting
practices related to their dietary behaviours in the same way; 2. Boys and girls appear to be
similarly affected by self-efficacy but may differ in how motivation for healthy eating influences
consumption of F&V and SSBs; 3. Parenting practices may influence boys’ and girls’ dietary
behaviours differently through indirect pathways, including associations through cognitive
factors; and 4. Parent sex does not appear to be a key factor affecting the associations between
parenting practices and adolescents’ dietary behaviours.
The findings from this thesis suggest that utilizing the home environment, regardless of
parent sex, through structured practices may have advantages on boys and girls dietary
behaviours. Interventions utilizing more active parent involvement (Through controlling or
autonomy supportive practices) may affect boys and girls differently through motivational
pathways.
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Appendices
Appendix A: Comparison of measures used in LiGHT and FLASHE data sets
Table 10. Comparison of constructs and questions asked in LiGHT and FLASHE data sets.
FLASHE
LiGHT
Construct
Question
Scoring
Question
Scoring
Adolescents
Demographics
Sex
“Are you male or
Male, Female
“What sex is listed on
Male, female
female?”
your birth certificate?”
Gender
“How do you describe
Male, female, other,
yourself?”
prefer not to answer
Cognitive factors influencing dietary behaviours
Self-efficacy
“I feel confident in my
Strongly disagree to
“I feel confident that I can Strongly disagree to
ability to eat F&V every
strongly agree (Likert
eat at least 6-8 fruits and
strongly agree (Likert 5
day”
5 categories)
vegetables, every day”
categories)
“I feel confident in my
“
“I feel confident that I can “
ability to limit the
cut sugary drinks from my
amount of junk food and
diet.”
sugary drinks I eat and
drink”
Motivation
“I would feel bad about
“
“I would feel bad about
“
myself if I didn’t”
myself if I didn’t”
“I would eat F&V
every day because…”
[FLASHE]
“There are many
reasons why people
eat fruits and
vegetables every day.
Select how much you
agree or disagree
with each
statement…”
[LIGHT]

“I would try to limit
how much junk food
and sugary drinks I
have because…”
[FLASHE]

“There are many
reasons why people
limit how much junk
food and sugary
drinks they have.

“I have thought about it
and decided that I want
to eat F&V every day”

“

“I simply enjoy eating a
variety of fruits and
vegetables”

“

“Others would be upset
with me if I didn’t”
“It’s an important thing
for me to do”

“

“

“I would feel bad about
myself if I didn’t”

“

“Others would be upset
with me if I didn’t”
“It is personally important
to me to eat enough fruits
and vegetables”
“I would feel bad about
myself if I didn’t limit junk
food and sugary drinks”

“I have thought about it
and decided that I want
to limit junk food and
sugary”
“Others would be upset
with me if I didn’t”

“

“I simply don’t like the
taste of many junk food
items or sugary drinks”

“

“

“Others would be upset
with me if I didn’t limit junk
food and sugary drinks”

“

“

“
“
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Select how much you
agree or disagree
with each
statement…”
[LIGHT]

Dietary behaviours
“During the past 7
days how many times
did you drink…”
[FLASHE]

“In the last 7 days
how many times did
you have…”
[LiGHT]

“During the past
seven days, how
many times did you
eat…”
[FLASHE & LiGHT]

“It’s an important thing
for me to do”

“

“It is personally important
to me to limit junk food
and sugary drinks”

“

“100% fruit juice like
orange, apple, grape
etc. don’t count fruit
flavored drinks”

Did not drink in past 7
days, 1-3 times in the
past 7 days, 4-6 times
in the past 7 days, 1
time per day, 2 times
per day, 3 or more
times per day
“

“Drink 100% fruit juice
such as apple or orange
juice? DO NOT count
punch, Kool-Aid, sports
drinks, fruit cocktails or
fruit-flavored drinks”

None, 1-3 times in past 7
days, 4-6 times in the
past 7 days, 1 time per
day, 2 times per day, 3
times per day, 4+ times
per day

“Drink fruit-flavored drink
(such as Kool-Aid®,
Sunny D®, or lemonade),
sports or high energy
drinks (such as
Gatorade®, Red Bull®),
blended sweetened tea or
coffee drinks (such as
iced tea, Starbucks® latte
or Frappucino®, Chai
tea), or other sweetened
drinks?
DO NOT count 100% fruit
juices and diet drinks”
“Regular soda or pop that
contains sugar?
DO NOT count diet sodas
or diet drinks”

“

“

/

/

“

/

/

“

“Fruit (fresh, frozen,
canned, dried) don’t count
juice”

“

“

“A green leafy or lettuce
salad, with or without
other vegetables?”

“

“Potatoes? DO NOT
count French fries, fried
potatoes, or potato chips”

“

“Sweetened fruit drinks
and teas like Capri Sun,
Sunny D, Arizona Ice
tea etc. Don’t count
100% fruit juice or
artificially sweetened or
diet drinks”

“Regular soda or pop
like coke, pepsi, sprite,
dr.pepper etc. don’t
count diet or zero
calorie sodas”
“Sports drinks like
Gatorade, Powerade
etc. don’t count low
calorie sports drinks like
G2 or Powerade Zero”
“Energy drinks like
Rockstar, red bull”
“Fruit like apple,
banana, melons etc.
count fresh, frozen,
canned or dried. Don’t
count fruit juices”
“Green salad with or
without other
vegetables”
“fried potatoes like
French fries, tater tots,
hash browns etc.”
“Other kinds of potatoes
that aren’t fried like

“

“

“
“
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baked, mashed, boiled
etc”
Non-fried vegetables
like carrots, broccoli,
collards, green beans
etc. Don’t count green
salad or potatoes”

“

“Excluding the vegetables
you have already
reported, in the last 7
days, how many times did
you eat other fresh,
frozen, or canned
vegetables (do not count
fries or chips)?”

“

Parents
Demographics
Sex
Socioeconomic Status
Education

Income

“Are you male or
female?”

Male, Female

“What sex is listed on
your birth certificate?”

Male, female

“What is the highest
grade or level of
education you
completed”

Less than high
school, a high school
degree/GED, some
college but not a
college degree, a 4
year college degree
or higher
$0-19999,
$20000-49999,
$50000-99999,
$100000 plus

“What is the highest level
of education you have
attained?”

Some college or
university, college or nonuniversity certificate or
diploma, bachelors,
university degree above a
bachelors, professional
degree (ex. MD)
< $50000,
$50000-$69999, $70000$79999, $80000-$99999,
$100000-$124999,
$125000-$149999,
$150000 plus,
prefer not to answer

“Which one or more of
the following would you
say is your race?
Please select all that
apply”

Non-Hispanic White
only, Non-Hispanic
Black or African
American only,
Hispanic, NonHispanic Other

“People living in Canada
come from different
cultural and racial
backgrounds. What is this
child’s racial or ethnic
background? Please read
all categories and select
all that apply:”

White/European,
Aboriginal (e.g., First
Nations, Métis, Inuit, etc.),
Chinese,
South Asian (e.g., East
Indian, Pakistani, Sri
Lankan, etc.), Black,
South East Asian (e.g.,
Vietnamese, Malaysian,
Filipino, etc.), Japanese,
Other (specify)

“I buy F&V for my
teenager”

Strongly agreestrongly disagree
(Likert 5)

“I buy F&V for my
teenager”

Strongly agree – strongly
disagree (Likert 5)

“I don’t buy a lot of junk
food or sugary drinks for
my teenage”
“I have to make sure my
teenager eats enough
F&V”†

“

“I don’t buy a lot of junk
food or sugary drinks for
my teenager”
“I have to make sure that
my teenager eats enough
F&V”†

“

“Thinking about all
family members in your
household, what is your
combined total annual
income, meaning the
total pre-tax income
from all sources earned
in past 12 months”

“What is your best
estimate of total
combined income before
taxes and deductions of
all household members
from all sources in the
past 12 months?”

Ethnicity

Parenting Practices
Availability
“How often are the
following available in
your home”
[FLASHE]

Control

“

“
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Modelling

Encouragement
Negotiation

Food rules

Emotional reward

“I make my teenager
eat F&V”

/

“I make my teenager eat
F&V”

“

“I have to make sure my
teenager doesn’t eat
too much fast food or
sugary drinks”†

“

“I have to make sure that
my teenager doesn’t eat
too much junk food or
drink too many sugary
drinks”†

“

“I decide how much junk
food and sugary drinks
my teenager can have”
“I try to eat F&V when
my teenager is around”

“

“I decide how much junk
food or sugary drinks my
teenager can have”
“I try to eat F&V when my
teenager is around”

“I try to avoid eating
junk food or sugary
drinks in front of my
teenager”

“

“I try to avoid eating junk
food or drinking sugary
drinks when my teenager
is around”

Strongly agree – strongly
disagree (Likert 5)

“I encourage my
teenager to try different
kinds of F&V”
“My teenager and I
decide together how
many F&V he/she have
to eat”
“My teenager and I
decide together how
much junk food or
sugary drinks he/she
can have”
“It’s okay for me to
make rules about how
my F&V my teenager
can have”

“

“I encourage my teenager
to try different kinds of
F&V”
“My teenager and I decide
together how many F&V
he/she has to eat”

“

“It’s okay for me to
make rules about how
much junk food or
sugary drinks my
teenager can have”
“If my teenager has a
bad day, I let him/her
have junk food and
sugary drinks to feel
better”

“

“

“

“My teenager and I decide
together how much junk
food or sugary drinks
he/she can have”

“

“It’s okay for me to make
rules about how many
F&V my teenager can
have”

“

“It’s okay for me to make
rules about how much
junk food or sugary drinks
my teenager can have”

“

“If my teenager has had a
bad day, I let him/her
have junk food and
sugary drinks to feel
better”

“

“

“

“

† Items dropped from analysis due to ambiguity in literature surrounding these practices as control or structured practices.
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Appendix B: Parenting practices measured in light and FLASHE data sets
Table 11. Parenting practices assessed in this thesis from LiGHT and FLASHE studies characterized according to published
work.
Survey Item
Parenting Practice
Construct
FLASHE
LiGHT
I buy F&V for my teenager.
Structured
Availability
I don’t buy a lot of junk food or sugary drinks
Structured
Availability
for my teenage.
I make my teenager eat F&V.
Controlling
Force
I decide how much junk food and sugary
Controlling
Force
drinks my teenager can have.
I try to eat F&V when my teenager is around. Structural
Modelling
In the last 7 days, how many times did your
Structural
Modelling
family eat dinner together?
I try to avoid eating junk food or sugary drinks Structural
Modelling
in front of my teenager.
I encourage my teenager to try different kinds Autonomy Supportive
Encouragement
of F&V.
My teenager and I decide together how many Autonomy Supportive
Negotiation
F&V he/she have to eat.
My teenager and I decide together how much Autonomy Supportive
Negotiation
junk food or sugary drinks he/she can have.
It’s okay for me to make rules about how my
Structured
Food Rules
F&V my teenager can have.
It’s okay for me to make rules about how
Structured
Food Rules
much junk food or sugary drinks my teenager
can have.
If my teenager has a bad day, I let him/her
Controlling
Emotional Reward
have junk food and sugary drinks to feel
better.
Parenting practise categorized based upon the work of O’Connor et al. (2017).
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Appendix C: Correlations between parenting practices and adolescent factors in LiGHT
and FLASHE data sets
Table 12. Correlations between parenting practices and adolescent factors.
FLASHE
Parenting practices
Structure
Autonomy Control
Structure
Structure 1.00
1.00
Autonomy .57
1.00
.54
Control .42
.53
1.00
.41
Adolescent factors
Self-efficacy Intrinsic
Extrinsic Self-efficacy
Fruits & vegetables
Self-efficacy 1.00
1.00
Intrinsic .54
1.00
.49
Extrinsic .16
.44
1.00
.20
Sugar sweetened beverages
Self-efficacy 1.00
1.00
Intrinsic .39
1.00
.41
Extrinsic .12
.47
1.00
.29
R values presented.

LiGHT
Autonomy

Control

1.00
.48
Intrinsic

1.00
Extrinsic

1.00
.42

1.00

1.00
.44

1.00
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