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ABSTRACT 

Introduction 

Chronic obesity is a complex health problem that affects millions of people globally, including 

many children. Childhood obesity is a multifactorial condition affected by genetic and lifestyle 

factors that, if ignored, can cause serious health consequences such as insulin resistance, type 2 

diabetes, and cardiovascular diseases. It is essential to identify modifiable lifestyle habits 

associated with childhood obesity, including sleep, dietary habits, physical activity (PA), and 

screen time (ST). The primary objective of this pilot and feasibility study was to evaluate the 

viability of implementing a larger-scale interventional trial in an identical cohort. This involved 

assessing recruitment rate, retention, attrition, data collection procedures, protocol adherence, data 

management, and potential obstacles or challenges to putting the intervention approach into 

practice. These preliminary findings establish the groundwork for future research while providing 

insights into the intervention's feasibility. 

Methods 

Participants (n=22) aged 9-12 years were recruited for this pilot and feasibility study. 

Anthropometric measurements were performed according to the WHO guidelines. Data on the 

demographic characteristics and ST were collected using different questionnaires. Sleep and PA 

data were obtained by using both actigraphy and questionnaires. The Automated Self-

Administered 24-hour Dietary Assessment Tool (Canada-2018) was used to collect and analyze 

the dietary intake data from two dietary recalls. Linear regression analyses were adjusted for age, 

sex, parental education, and household income. 

Results 
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In this pilot and feasibility study, the participant recruiting method demonstrated effective 

involvement, resulting in a 36.7% recruitment rate. With logistical obstacles, the study retained all 

22 participants, obtaining a remarkable 100% retention rate. Participants followed study 

guidelines, thoroughly completing multiple parts such as questionnaires, dietary recalls, and 

actigraphy wear. The time required to collect data ranged from 5 to 35 minutes. Among the 22 

participants (10.5 ±1.2 y, 59% girls, 68% Caucasian), 52% slept for less than eight hours based on 

the actigraphy report. Actigraphy measurements significantly differed from child- and parent-

reported sleep durations (p < 0.001). Sleep duration had a positive correlation with sugar 

consumption (r = 0.647, p = 0.001), while other sleep parameters did not significantly correlate 

with intrinsic sugar, fruit, and vegetable intake. The relationship between sleep parameters, screen 

time, and physical activity level showed no significant associations. 

Conclusion 

In this pilot and feasibility study, participants engaged proactively, data was collected efficiently, 

and research procedures were implemented effectively, highlighting the study's practicality and 

success. Our data indicate that more than half of the participants slept less than the Canadian 

recommendation. It has been shown that sleep parameters may play a role in adolescents' choices 

of healthy and unhealthy foods. These data suggest that sleep patterns may be the target of 

intervention studies and obesity prevention programs. 

Keywords 

Pilot and feasibility, Sleep, Children, Food choice, Actigraphy, Screen time, Physical activity 
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 

1.1 Obesity in Children 

Childhood obesity remains one of today's most significant public health challenges (Aris 

et al., 2022). It is estimated that the global prevalence of obesity among girls aged 5 to 19 has 

increased from 0.7% in 1975 to 5.6% in 2016 and that among boys, it has increased from 0.9% in 

1975 to 7.8% in 2016 (Nicolucci et al., 2022). Obesity among children and adolescents in Canada 

has increased dramatically during the previous four decades (Roberts et al., 2012). Built upon 

recent data from Statistics Canada, the rate of overweight and obesity among children aged 5-17 

is 30%. According to the most recent Canadian Community Health Survey, Newfoundland and 

Labrador (NL) has a significantly higher percentage of overweight and obese children compared 

to the national average (30%) and, notably, most other provincial health authorities in Canada. For 

instance, within NL, the Eastern Health Region reports rates ranging from 45% to 65%.(Rao et al., 

2016). 

Obesity is a physiological condition defined by an excessive accumulation of body fat. 

While obesity is characterized as surplus fat, direct body fat measurement is limited and expensive. 

Thus, the accepted clinical standard for diagnosing overweight and obesity is body mass index 

(BMI), which is determined by dividing body weight in kilograms by height in meters squared. 

However, because children's body composition varies as they get older and the dynamic nature of 

children's and adolescents' growth and development (Bradfield et al., 2019), BMI may not 

accurately indicate their weight status. BMI percentiles are preferable as they account for this 

change by comparing a child's BMI to that of other children of the same age and sex (Kuczmarski 

et al., 2002). These percentiles are based on standardized growth charts published by organizations 
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such as the CDC and WHO (Kuczmarski et al., 2000, Ma et al., 2010, Onis et al., 2007), and they 

give a reference point for clinical interpretation for healthcare clinicians. This method allows for 

a better knowledge of a child's weight status and effective communication with 

parents. Furthermore, tracking BMI percentiles over the years provides insight into a child's 

growth trend and helps with the early detection of potential weight-related health issues. BMI 

percentiles, in essence, give a thorough and meaningful assessment of children's weight status 

throughout their developmental years (Wei et al., 2020). There is widespread agreement 

'overweight' is defined as being at or above the 85th percentile on the sex-specific BMI-for-age 

growth charts. Obesity is defined as being at or above the 95th percentile (Flodmark et al., 2004, 

Koplan et al., 2005). When a child falls within or beyond 120% of the 95th percentile, it is deemed 

to have severe paediatric obesity (Gulati et al., 2012).It is estimated that a high percentage of obese 

children remain obese as adults (Kumar et al., 2017). The number of obese children who are obese 

in adolescence and the number of obese adolescents who are obese in adulthood are around 55% 

and 80%, respectively (Simmonds et al., 2016). Increased obesity among children has indeed 

contributed to the rise in chronic diseases such as obesity in adults, mental health issues, diabetes, 

cardiovascular disease, cancer in some cases (Sarni et al., 2022) and obstructive sleep apnea 

(Narang et al., 2012). Notably, type-2 diabetes is four times more likely to develop in obese 

children than in children with a normal BMI (Abbasi et al., 2017). During adolescence, children 

with overweight and obesity are more likely to struggle with low self-esteem and depression 

symptoms than normal weight children (Mühlig et al., 2016). 

Childhood obesity is complicated and multifaceted, involving genetic (Kumar et al., 2017), 

endocrine cause (Reinehr et al., 2007), environmental, behavioral, and social factors (Gurnani et 

al., 2015). It is rare for a specific variant of a single gene to cause a clear pattern of inherited 
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obesity within a family (Littleton et al., 2020). However, obesity tends to result from complex 

interactions among several environmental factors with a minor influence genetic variables 

(Thomas-Eapen, 2021). To become obese, there must be an imbalance between energy intake and 

expenditure. Energy imbalance may be caused by a diet high in fat, sugar, and sweetened 

beverages, a lack of physical activity (PA), increased sedentary behaviors (Hills et al., 2010; 

Neumark-Sztainer et al., 2003), longer screen time hours (Ng et al., 2010) and poor sleep patterns 

(Markwald et al., 2013) 

Overweight and obesity are commonly thought to be the outcome of increased calorie 

intake (Dehghan et al., 2005). Drinking sugar-sweetened beverages (SSBs), excessive amounts of 

fruit juice, and sodas is connected to an increased risk of obesity (Lee et al., 2008, Pan et al., 2014). 

These sugary drinks loaded with excessive calories that can cause of imbalance between energy 

intake and expenditure. It is possible to gain weight over time by regularly consuming these 

beverages due to their excess calories. Diet patterns high in fast food and SSBs increase obesity 

risk by 30% compared to diet patterns high in fruits and vegetables (Kim et al., 2019). According 

to a European study, only 8.8% of children eat the recommended five servings of fruits and 

vegetables a day (Kovács et al., 2014). 

1.2 Physical Activity as a Contributing Factor to Childhood Obesity   

It has been predicted that a continuing decrease in physical activity (PA) among all age 

groups has substantially contributed to increasing rates of obesity worldwide (Guthold et al., 

2020). PA is essential to childhood obesity prevention and treatment because of its major effect on 

body composition and metabolism (Atlantis et al., 2006). The ability to control appetite and energy 

balance throughout life may be improved by incorporating exercise into a regular lifestyle 

component (Fearnbach et al., 2016). Children need to engage in PA at an appropriate level during 
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childhood to develop essential cognitive, motor, and social skills as well as health-related 

musculoskeletal, cardiovascular, and metabolic systems (Whiting et al., 2021). As PA levels 

continue to increase during childhood, establishing healthy PA behaviors in childhood can have 

positive long-term effects (Telama, 2009). Sedentary behavior decreases along with increasing PA 

in children (Pfefferbaum et al., 2022). A sedentary lifestyle or lack of PA can lead to unutilized 

energy accumulating, leading to fat storage. This can result in weight gain, which may occur 

without effective control or management (Qatrunnada, 2022). Compared to other levels of PA, 

moderate to vigorous physical activity (MVPA) is considered to have the greatest health benefits 

by the WHO (Janssen et al., 2010). For children and adolescents aged 5-17 years to maintain good 

physical and mental health, the WHO recommends at least 60 minutes per day of MVPA (Whiting 

et al., 2021). A person's daily step count also reflects how much they exercise regularly. Using 

Tudor-Locke et al.'s criteria (Tudor-Locke et al., 2011), for boys, the standard number of steps per 

day is 13,000-15,000 and for girls, 11,000-12,000. Children's healthy weight status is directly 

related to PA through higher energy expenditure levels (Hills et al., 2011). In addition, children's 

PA levels are associated with their health outcomes. Cardiometabolic and vascular diseases are 

more likely to develop in children who participate in less than 60 minutes of MVPA per day. 

(Strong et al., 2005). MVPA tends to have a more assertive effect on preventing overweight/obesity 

(Janssen et al., 2010). Studies shows that PA and mental health status can have significant 

association, having high level of PA is associated with better mental health and sedentary behavior 

(such as watching television) is related to worse mental health (Carson et al., 2016). Epidemiologic 

studies commonly use self-reported activity and accelerometers to measure activity amounts and 

intensities. Changing energy balance through PA or sedentary behavior mainly impacts energy 

expenditure and energy intake in both lean and obese youths (Thivel et al., 2013).  
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It is important to note that the absence of PA is just one aspect of sedentary behavior and 

does not entirely mirror it (Marshall et al., 2002). Another significant element of sedentary 

behavior involves engaging with digital screens including watching TV and playing video games 

which is associated with higher BMI in children and adolescents (Eisenmann et al., 2002, Dennison 

et al., 2002). The increasing prevalence of screens and technological advancements have raised 

concerns about how screen time affects overweight and obesity. Families and children are now 

surrounded by screens. There has been an increase in children's exposure to screen-based devices 

in the last 20 years, accompanied by a decline in the age at which they are first exposed. In parallel, 

the number of devices has expanded rapidly (Byrne et al., 2021). Although there is no agreement 

on screen time recommendations for children and adolescents, several experts have established 

guidelines that recommend up to 2 hours of recreational screen time per day for youth (Tremblay 

et al., 2016). 

 1.3 Screen Time and Digital Devices 

Screen-based sedentary behavior and inadequate PA are linked to many physical and 

psychological disorders, which adversely impact health and wellbeing, including obesity, 

cardiovascular diseases, depression, anxiety, and poor cognitive function (Braig et al., 2018). As a 

first step, screen time may neglect other activities, for example, physical activity, that may be 

healthier and more beneficial to cognitive development (Mutz et al., 1993; Zhang et al., 2022; 

Alblas et al., 2021). Secondly, screen time could contribute to social isolation or poor relationships 

(Ahn et al., 2013). Recent research has shown that young people with healthy weight who spend 

more time using screens, such as computers, smartphones, and televisions, tend to have a higher 

energy intake and lower consumption of fruits and vegetables compared to those who spend less 

time on screens (Epstein et al., 2008; Utter et al., 2006). Consuming food while watching screen 
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media is possibly an important contributor to increased energy intake in children. Research shows 

that children now spend more time eating while viewing screen media, with up to a third of their 

daily energy intake and half of their meals being consumed in front of a screen (Robinson et al., 

2017). 

 An additional explanation for the link between excessive energy consumption and screen 

media exposure is food advertising (Kraak et al., 2006). The US Federal Trade Commission reports 

that US food and beverage companies spent $1.8 billion on advertising for children and adolescents 

in 2009. Between 2009 and 2014, children (ages 2 – 11 years old) and adolescents (12 - 17 years 

old) were exposed to 12.8 and 15.2, respectively, food, beverage, and restaurant advertisements 

daily on TV alone. It has been found that food advertisements influence children's choices and 

consumption habits (Robinson et al., 2017). There has been evidence that advertisements can affect 

eating behavior and brand preference. In particular, research shows that advertisements encourage 

automatic eating for foods both advertised and non-advertised (Harris et al., 2009). Ads for food 

can lead to individuals engaging in eating behaviors without consciously intending to do so (Smith 

et al., 2019). Additionally, it has been found that even a single 30-second commercial can influence 

individuals' preferences for specific brands, potentially influencing their purchase decisions 

(Harris et al., 2009; Robinson et al., 2017).  

Various aspects of a child’s lifestyle can be affected by screen time, making the 

mechanisms for any connections between sleep and screen time complex. One mechanism by 

which screen time can affect children’s sleep is through the displacement of other activities. Screen 

time for children could be thought of as displacing other activities in a child’s daily routine. Digital 

media devices and the content on these devices (i.e., videos, video games, messaging, social media, 

etc.) have been demonstrated to affect the sleep of children, by shortening the duration of sleep 
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and negatively impacting the quality of the child’s sleep (Cheung et al., 2017). Other 

sociodemographic factors can further complicate this relationship as shown by a study in children 

from lower income homes (Magee et al., 2014). It was reported that children from lower income 

families had higher levels of screen time (i.e. reported as TV watching) and shorter sleep duration 

compared to children in higher income homes (Magee et al., 2014). These data were in spite of 

children in higher income homes having access to more digital devices (e.g., TV, table, computers, 

smart phones, etc.). Therefore, results like these and other researchers (Hale et al., 2015) would 

indicate the simply having access to devices is not a clear predictor of either screen time or sleep 

quality. Socioeconomic gaps, access to resources, community circumstances, and parental 

influences are only a few factors that may influence screen use and sleep habits in children from 

diverse socioeconomic backgrounds (Hoffmann et al., 2022).  

The other mechanism is related to time of use. Blue light emitted by self-luminous devices, 

in addition to suppressing melatonin production, may also affect the timing of melatonin 

production, disrupting the circadian rhythm (Figueiro et al., 2016). In various age groups, media 

device use at bedtime is associated with compromised sleep components (Carter et al., 2016). 

There has been research showing that using bedtime devices can negatively impact sleep quality 

and quantity, as well as excessive daytime sleepiness. Therefore, access to digital devices alone 

does not fully explain the mechanisms by which screen time can negatively effect children’s sleep. 

Similarly, the location of the digital devices may play an important role. The presence of 

media devices in children's bedrooms can increase overall screen exposure, particularly in the 

evenings. Researchers have found that electronic media devices being used in the bedroom reduce 

sleep duration for children (Brambilla et al., 2017). Furthermore,  adolescents who own many 

media devices, primarily kept in their bedrooms , tend to experience later bed time, shorter sleep 
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duration, and exhibit more sleep disturbances (Bruni et al., 2015; Hysing et al., 2015). A higher 

likelihood of detrimental sleep outcomes was also associated with media devices being in the 

bedroom (even if they were not used) (Carter et al., 2016). 

1.4 Impact of Shortened or Interrupted Sleep on Physiology and Metabolism 

 To gain a clearer understanding of how screen time affects sleep patterns and its potential 

links to overweight and obesity, it is essential to delve into the nature of sleep itself. Sleep 

comprises interconnected components, such as sleep duration, efficiency, and wake-after-sleep 

onset (WASO). Sleep is a dynamic and cyclical physiological process with numerous functions 

that profoundly influence our health. Recent data suggests a significant decline in human sleep 

duration over the past century (Matricciani et al., 2012). However, it's worth noting that other 

studies indicate no substantial change in sleep duration (Al Khatib et al., 2017). In recent years, 

researchers have established a connection between sleep and cardiometabolic health, particularly 

its impact on obesity risk (Barragán et al., 2021; Zimberg et al., 2012). Sleep deprivation has far-

reaching consequences for children and adolescents, affecting various aspects of their health, 

including overweight and obesity, cardiovascular health, academic performance, and behavior. 

This complex relationship between insufficient sleep and health issues involves multiple 

mechanisms that operate across various dimensions. Lack of sleep can disrupt hormone balance, 

leading to increased appetite and metabolic disorders, contributing to obesity and overweight. 

Additionally, it can negatively affect cardiovascular health, leading to alterations in inflammation, 

blood pressure regulation, and vascular function, all of which elevate the risk of cardiovascular 

disease (Shochat et al., 2014; Huang et al., 2022). 

Moreover, inadequate sleep impairs cognitive abilities, memory consolidation, and 

sustained attention, thereby impacting academic performance. It can also lead to a range of 
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behavioral problems, including mood disorders, impulse control issues, and emotional instability. 

Considering these interconnected and diverse mechanisms, it becomes clear that insufficient sleep 

has a broad and significant impact on health. This underscores the importance of comprehensive 

therapies that recognize the central role of sleep in overall well-being (Owens, 2014; Sadeh, 2007; 

Spruyt, 2019). 

The relationship between sleep and body weight is influenced by several underlying 

mechanisms. Inadequate sleep can lead to an increase in energy consumption. Notably, studies 

have shown that adolescents with insufficient sleep tend to experience heightened cravings for 

snacks, particularly those with high glycemic and calorie content (Asarnow et al., 2017; Hart et 

al., 2013). In connection with energy balance, insufficient sleep might play a role in obesity by 

diminishing energy expenditure. It's important to note, however, that research in this specific 

domain is currently constrained and marked by conflicting findings (Chehal et al., 2022; Duraccio 

et al., 2019).   

A number of studies have explored the connection between sleep duration and hormones 

that regulate appetite. According to Spiegel and colleagues, sleep restriction can lead to an 18% 

reduction in leptin levels and a 24% increase in ghrelin levels (Spiegel et al., 2004). Additionally, 

shorter sleep durations, typically defined as 6 hours or less per night for adults, have been 

associated with irregular eating patterns, increased snacking between meals, higher salt 

consumption, and reduced vegetable intake (Imaki et al., 2002; Ohida et al., 2001). An intervention 

study further demonstrated that energy intake increased when sleep duration was restricted, such 

as in the case of one night with 7 hours, two nights with 6 hours, and one night with 4 hours of 

sleep per night, compared to nights with more than 8 hours of sleep (Bosy-Westphal et al., 2008). 
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Accordingly, it can be postulated that insufficient sleep amplifies hunger, creates more 

opportunities for eating, induces thermoregulatory changes, and heightens fatigue levels 

(Qatrunnada, 2022). In some instances, the fatigue and tiredness following sleep deprivation can 

lead to decreased spontaneous PA or even increased sedentary behavior (Klingenberg et al., 2012). 

Reports like these support the notion that individuals with short sleep durations may be at a greater 

risk of obesity due to increased food intake, which is not offset by the slight increase in energy 

expenditure (Shechter et al., 2013). The relationship between sleep and obesity is complex, Figure 

1 summarizes the current understanding of the association between sleep deprivation and obesity.
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Figure 1. Sleep duration and obesity: potential mechanisms 
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1.5 Beyond Sleep Duration – Other Measurable Sleep Components 

In addition to the association between sleep duration and obesity, another aspect of sleep - 

sleep quality - has also been linked to overweight and obesity (Morelhão et al., 2018). Sleep quality 

is a generic term that can be described by many different types of data, both subjective and 

objective. Sleep quality is critical to health, and the long-term effects of poor sleep quality are 

linked to a variety of serious health outcomes, including diabetes and cardiovascular disease 

(Baron et al., 2014; De Nys et al., 2022).  

Subjective sleep quality is determined by how individuals feel upon waking, how they feel 

throughout the day, and how often they wake up at night. Objective measures, such as 

polysomnography and actigraphy, are used to assess sleep quality, quantifying parameters such as 

total sleep time (TST), sleep onset latency, sleep efficiency (SE), and wake after sleep onset 

(WASO). These objective measures help provide an accurate evaluation of sleep quality. 

1.5.1 Sleep Duration 

Sleep duration refers to the total time spent sleeping during the night or over a period of 24 

hours (Chaput et al., 2018). Objective measurement is more accurate than subjective measurement, 

although both can be performed. The recommended sleep duration for children aged 6-12 years is 

9-12 hours, whereas for adolescents aged 13-18 years it is 8-10 hours ( Watson et al., 2015). The 

relationship between short sleep duration and body weight is stronger in children and decreases 

with age. Based on these findings, children may be more at risk of being overweight as a result of 

short sleep duration (Gangwisch, 2009). Results from a study in children aged 5-10 years showed 

that short sleep duration was the most critical risk factor for obesity and overweight. When 

compared to parental obesity, more than 3 hours of television viewing, and physical inactivity for 

obesity and overweight the odds ratios were 2.39, 2.08, and 1.45, respectively, vs. 3.45 for short 
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sleep duration in boys and girls combined (Chaput et al., 2006). However, a bias may exist in the 

association between sleep duration and body weight in children because natural growth and 

development cause children to gain weight over time (Magee et al., 2012). 

1.5.2 Sleep Efficiency 

A measure of sleep efficiency is the ratio between total sleep time and total time in bed 

(TST), which decreases with age. The ideal sleep efficiency measurement is 85% or higher 

(Ohayon et al., 2017) among all age group. A sleep efficiency score of less than 74% is considered 

poor among all age groups except young adults. 

1.5.3 Wake After Sleep Onset 

An individual's WASO is the number of minutes they are awake between sleep onset and 

sleep offset (Shrivastava et al., 2014). When someone sleeps 420 minutes (seven hours) at night, 

WASO time is normally less than 10%, or 42 minutes. An average WASO time for a child is less 

than 20 minutes (Berger et al., 2005). 

1.6 Linking Diet and Lifestyle to Sleep   

The rise in obesity in the past 20 years can be attributed largely to lifestyle changes and social 

changes. Public health initiatives concentrating on prevention have proven to be the most effective 

in combating obesity (Brown et al., 2015). Multi-component procedures such as dietary 

adjustment, increasing physical activity level, and behavioral interventions that limit screen time 

and improve sleep patterns are beneficial in preventing obesity (Dabas et al., 2018). A summary of 

the interrelation between lifestyle factors, their connections with obesity, and the mutual influences 

they exert on one another is presented in Figure 2. 
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Figure 2. Lifestyle factors involved in the development of obesity. 
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Researchers conducted a cross-sectional analysis as part of an extensive investigation that 

delved into the intricate connections between lifestyle factors and childhood obesity (Wilkie et al., 

2016). Focusing on children aged 9 to 11 years, the study effectively employed objective measures 

and questionnaires to explore key factors such as physical activity, sleep duration, screen time, and 

dietary habits. This research was part of the International Study of Childhood Obesity, Lifestyle, 

and the Environment, designed to illuminate the intricate interplay between lifestyle factors and 

their influence on childhood overweight and obesity. The study aimed to identify determinants of 

childhood obesity. Their findings revealed a significant relationship between higher levels of 

moderate-to-vigorous physical activity (MVPA) and longer sleep duration with a reduced risk of 

overweight and obesity. Conversely, increased screen time and unhealthy dietary patterns were 

associated with a heightened risk of being overweight or obese. Notably, the study also identified 

significant two-way interactions involving physical activity and sleep, screen time and sleep, as 

well as physical activity and dietary habits.  

While this investigation provides valuable insights, it is essential to acknowledge certain 

limitations. One limitation lies in the use of food frequency questionnaires (FFQ) to collect dietary 

data, as FFQs rely on participants' recollection over a specific period, introducing potential recall 

bias. The limitation of manual data entry was further highlighted when applied to foods data and 

analysis. In addition to being susceptible to human error, this method is inefficient when it comes 

to managing large datasets, and difficulties are encountered when maintaining accuracy, 

consistency, and scalability. It is unsuitable for real-time updates and offers security problems, 

highlighting the usefulness of automated data entry and management solutions across various 

datasets. The cross-sectional nature of the research restricts the ability to draw causal conclusions, 

highlighting the need for longitudinal studies to better comprehend the dynamic connections 
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between lifestyle behaviors and childhood obesity. Given the observed substantial two-way 

interactions, future research should explore potential three-way or more complex interactions to 

gain a comprehensive understanding of their combined impact on childhood obesity.  

In a similar study, Ding and colleagues (2022) explored the interactions among various 

lifestyle factors, including sedentary behavior, physical activity, sleep, and dietary habits, in 

relation to childhood obesity. This cross-sectional study involved face-to-face interviews to collect 

data on sedentary behavior, physical activity, and sleep, while dietary data was obtained using a 

100-item food frequency questionnaire. Their results indicated that sedentary behavior, sleep 

duration, and diet score were independently linked to BMI z-scores. However, the relationship 

between physical activity and BMI z-scores was more intricate, particularly when combined with 

dietary choices. Nevertheless, it's important to note that the cross-sectional methodology employed 

in this study, collecting data at a single time point, poses limitations in establishing direct causal 

links between lifestyle behaviors and obesity. Longitudinal studies are necessary to determine 

causal and temporal relationships accurately. Additionally, relying on self-reported measurements 

for lifestyle behaviors introduces the possibility of recall biases, potentially affecting data 

accuracy. Furthermore, certain relevant factors, such as biological age, family size, parents' 

socioeconomic status, parental role modeling, and variations in lifestyle behaviors on different 

days (e.g., school days vs. weekends), were not adequately accounted for. Finally, considering the 

rapid technological advancements and societal changes affecting screen time and dietary habits, 

the data collection period from 2010 to 2012 may limit the study's relevance to the current context.

 In a related context, Bawaked and colleagues (Bawaked et al., 2020) investigated the 

impact of lifestyle factors during early childhood on obesity. This study focused on children from 

the INMA (Infancia y Medio Ambiente) birth cohort in three Spanish regions recruited between 
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2003 and 2008. At age 4, 1480 children were included in the cross-sectional study, and the 

longitudinal analysis involved 1256 children at age 7. Lifestyle behaviors, including physical 

activity, television viewing, sedentary activities, sleep duration, and eating patterns (including 

ultra-processed and plant-based foods), were assessed using parent-administered questionnaires. 

A child healthy lifestyle score (CHLS) was developed based on these five behaviors, and blood 

pressure, cholesterol levels, and anthropometric data were collected.  

Regarding the relationship between lifestyle factors and anthropometric measurements, at 

age 4, increased television viewing time was positively associated with higher BMI z-scores. By 

the time the children reached age 7, their BMI z-scores and waist circumference (WC) 

measurements remained linked to their lifestyle choices. Notably, longer sleep duration was 

associated with lower BMI and WC values. While television time initially correlated with higher 

BMI z-scores, this association became non-significant after controlling for maternal BMI and 

education. Furthermore, lower consumption of ultra-processed foods was linked to lower BMI z-

scores.  

A distinguishing feature of this study is its prospective design, which sets it apart from 

previous research on the cumulative impact of lifestyle behaviors on childhood obesity. 

Additionally, the study’s strength lies in its inclusion of a large, population-based birth cohort from 

diverse regions in Spain. However, the study is not without limitations. Subjective collection of 

lifestyle variables such as physical activity, television viewing time, sleep duration, and dietary 

habits may introduce recollection and response bias. Furthermore, the study employed categorical 

variables to calculate a preset score instead of using continuous variables, potentially 

compromising precision due to the use of lifestyle parameters in tertiles. 
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Supporting these cohort studies, Saunders and colleagues (Saunders et al., 2016) conducted 

a systematic review to examine the association between a combination of physical activity, 

sedentary behavior, sleep, and various health indicators, including adiposity measurements, in a 

sample of ten cross-sectional studies involving 30,746 participants aged 9.3 to 11.6 years. While 

their review offered insights into the association of increasing physical activity, reducing sedentary 

behavior, and ensuring sufficient sleep with lower adiposity and a reduced likelihood of being 

overweight, it is essential to highlight that the study did not consider the impact of dietary habits 

and their potential interactions with these lifestyle factors (Chaput et al., 2014; Hjorth et al., 2014; 

Laurson et al., 2014). This omission underscores the need for comprehensive research that 

investigates the complex interplay between multiple lifestyle components and their collective 

influence on obesity and overall health outcomes. 

1.7 Limitations in Methodologies 

The comprehensive review of existing literature indicates that there is a noteworthy gap in 

assessing lifestyle behaviors among children and adolescents in real-time, using methodology that 

is robust, valid, and has minimal bias potential. This gap is most apparent in the area of dietary 

assessment, where the standard methodology frequently fails to capture food patterns over 

extended periods of time accurately. A change in approach that involves evaluating dietary habits 

over several days, including weekdays and weekends, rather than relying exclusively on a single 

FFQ, represents an important step forward. This process consequently minimizes the likelihood of 

recall bias and improves the accuracy of the data collected. This study effectively addresses this 

gap by using a validated and reliable tool to evaluate dietary practices thoroughly over two days 

(Hughes et al., 2017; Foster et al., 2019).  
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Further, a general pattern in the literature structure is the predominance of methods based 

on questionnaires for gathering data on sleep. By adopting actigraphy (Antczak et al., 2021), a 

method acknowledged for its accuracy in collecting sleep data, this study differs from other 

studies. It places the investigation at a high level of methodological accuracy. Aside from assessing 

dietary habits and sleep with validated tools, this study also evaluates screen time and physical 

activity. This comprehensive approach is justified by the knowledge that, as previously discussed, 

screen time and physical activity levels can have a significant impact on eating and sleeping 

patterns (Kredlow et al., 2015). To better understand how these elements interact and influence 

one another, researchers evaluate these aspects comprehensively. Moreover, the study addresses 

an important research gap in the Canadian context, especially in Newfoundland and Labrador, 

which has alarming rates of childhood obesity. The critical need to understand the complex web 

of factors contributing to childhood obesity drives the study's pioneering role within this 

framework. The research uses pilot and feasibility methods to do this, allowing a multifaceted 

exploration of the preliminary stages. 

1.8 Pilot and Feasibility Studies 

Pilot and feasibility studies assess viability, practicality, and potential outcomes of a 

proposed research study play a crucial role in the early stages of research. It is important to conduct 

preliminary research in order to gain essential insights and inform decisions before embarking on 

larger-scale research. A pilot study is an initial investigation conducted on a small scale to 

determine the viability of a larger research project or to collect preliminary data for the purpose of 

informing the design of the larger study (Arain et al., 2010). The objective of a pilot study is to 

detect and solve potential issues with the study's design, such as issues with the sampling, data 
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gathering techniques, or recruitment methods. Additionally, the pilot study aims to determine the 

sample size required for the larger study. 

A feasibility study is a variety of pilot study that concentrates on examining whether or not 

a larger research project is practicable. Such studies typically entail a comprehensive evaluation 

of the logistical, ethical, and financial factors that are essential for the successful execution of the 

larger study. 

Following the above principles of pilot studies and feasibility studies, the present study is 

designed as both a pilot study and a feasibility study. The purpose of this research is to evaluate 

the feasibility and practicality of a comprehensive sleep analysis methodology involving 

actigraphy for identifying sleep patterns and correlation between questionnaire approaches and 

actigraphy data. Moreover, the evaluation of whether accurate dietary information can be collected 

via two 24-hour recalls is planned. This pilot and feasibility study is intended to provide useful 

insights into the technique, logistical issues, and potential problems involved with our major study. 
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CHAPTER 2: RATIONALE, OBJECTIVES AND HYPOTHESIS 

2.1 Rationale 

It is imperative to reveal the contributing lifestyle factors to the alarming prevalence of 

overweight and obesity among children in Newfoundland and Labrador, which is highest in 

Canada. Considering the intricate relationship between these factors and their bidirectional 

influences, a comprehensive study is essential. As part of a pilot and feasibility study approach, 

this study marks the first research project to examine lifestyle factors among children aged 9-12 

years in Newfoundland and Labrador. This study investigates the complex interplay of physical 

activity, screen time, sleep parameters, and dietary patterns. Our dual-method approach 

incorporates subjective and objective measures to capture the full range of these complex factors. 

The use of multiple methods within a pilot and feasibility study framework aims to find the most 

appropriate measures for informing future studies. By conducting an in-depth analysis of these 

factors within the focus of Newfoundland and Labrador, our research holds promise for improving 

childhood obesity interventions. Through the integration of objective as well as subjective tools, 

comprehensive insights can be gained and targeted strategies can be designed to address childhood 

overweight and obesity. This pilot and feasibility study provides the potential to present insight 

into the requirement to include expensive interventions like actigraphy in bigger intervention 

studies, offering important information on the feasibility of these efforts. Following a review of 

the current literature, it becomes apparent that sleep duration has a substantial impact on energy 

balance, as evidenced by prior work in our lab on the increased calorie intake and added sugar 

consumption reported in persons with shorter sleep duration among adults (Al Khatib et al., 2017).  
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2.2 Objectives 

This study aimed to generate pilot, cross-sectional data to assess the feasibility of 

conducting a larger-scale interventional trial in a similar cohort. The primary outcome of this pilot 

and feasibility study was to determine the recruitment rate, retention and attrition of participants, 

data collection procedures and measurements, adherence to protocol, data management, and any 

potential barriers or challenges to implementing the intervention approach. Although these 

preliminary findings provide insights into the feasibility of the intervention, they lay the foundation 

for future research. 

The secondary outcomes of this study were: a) evaluate sleep duration and sleep quality in 

children aged 9-12, objectively and subjectively; b) determine correlations between sleep duration 

and quality with energy, sugar, fruit, and vegetables consumption; c) determine correlations 

between sleep duration and quality with various lifestyle factors, including digital screen time, 

physical activity levels, and anthropometric measurements in children aged 9-12. 

2.3 Hypothesis 

The preliminary nature of this study does not lend itself to a testable primary hypothesis. 

While the secondary outcomes assess testable research questions, the study sample size (a priori) 

was not powered to determine the difference between means but rather to determine the appropriate 

sample size required for testing these secondary outcomes in another trial.  This pilot and feasibility 

study yielded comprehensive insights into the feasibility of conducting a larger-scale 

interventional trial targeting childhood overweight and obesity. The study effectively measured 

sleep duration and quality in children aged 9-12, utilizing both objective (actigraphy) and 

subjective (child-report, parents-report) tools while also demonstrating recruitment feasibility, 
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participant retention, adherence to protocol, and potential barriers or challenges to implementing 

a larger study. 

Furthermore, the measurements of sleep duration and quality allowed for the determination 

of potential associations with energy, sugar, fruit, and vegetable consumption, providing a deeper 

understanding of how sleep can influence dietary habits in children aged 9-12. Additionally, the 

study explored the connections between sleep and other lifestyle factors (e.g., digital screen time, 

physical activity levels, and anthropometric measurements), which can help to account for 

potentially confounding behaviors in a larger study. 
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CHAPTER 3: METHODS AND MATERIALS 

3.1 Ethical Aspects 

This clinical study was conducted in accordance the Tri-Council Policy Statement on 

Ethical Conduct for Research Involving Humans (TCPS 2) and approved by the Health Research 

Ethics Board (HREB; Approval Number: 20222194). 

Participant Informed Consent: The study provided detailed information about its 

objectives, procedures, potential risks, benefits, and confidentiality measures to all participants 

prior to participation. Written informed consent was obtained from each parent, and assent was 

obtained from each child. During their participation, they were informed that withdrawal from the 

study was voluntary and would not result in any consequences. As part of the consent process, 

participants had the opportunity to ask questions. 

Confidentiality and Data Security: Participant confidentiality was maintained throughout 

the study. Identifiable personal information was separated from research data, and all collected 

data were assigned unique identifiers. Data were securely stored on password-protected servers 

accessible only to authorized research personnel. In order to prevent the identification of individual 

participants, results were presented aggregately. 

Disclosure of Potential Conflicts of Interest: It has been declared that none of the 

researchers involved in this study have any conflicts of interest that could compromise the 

objectivity or integrity of the study. 

3.2 Recruitment and Enrollment  

The recruitment approach used several passive and directed approaches to recruit children 

and their parents/guardians. Standard passive procedures were used, including flyers/posters on 
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community bulletin boards, flyer handouts via afterschool programs, promotion by community 

radio stations and Memorial University Newsline, advertisements on research group websites and 

social media channels and snowball sampling in which initial participants were encouraged to 

invite others. Directed approaches were also used, including posting/messaging on age group-

related parent Facebook groups (e.g., buy/sell/trade kids clothing groups, elementary school parent 

Facebook groups, etc.) with permission from group administrators. An interview was conducted 

with a journalist from a local newspaper (The Telegram) to explain the study, how we intend to 

conduct it, and why people should take part. This recruitment approach allowed the study team to 

recruit a convenience sample from Newfoundland and surrounding area. 

The decision of how large a sample size to use is a crucial one, which requires balancing a 

number of factors in order to ensure that the study's objectives are met. After evaluating both 

practical and scientific issues, we sought a sample size of 30 participants in our pilot and feasibility 

studies. 

3.2.1 Rationale for the Chosen Sample Size 

Rule of thumb: A simple strategy for determining the appropriate sample size for a pilot 

study uses sample size rules of thumb. Browne (1995) generally suggests having at least 30 

subjects to estimate a parameter, whereas Julious (2005) suggests 12 subjects per treatment arm. 

Teare and colleagues ( 2014) advocate a larger pilot trial sample size of 70 for greater precision in 

estimating the standard deviation. 

Balance of Feasibility and Representativeness: As a master's student in a two-year 

programme, the COVID-19 epidemic provided significant obstacles, including programme 

shutdowns, which resulted in time limits for my studies. This background supports the rationale 

for picking a sample size of 30. This decision allowed for the construction of a pragmatic balance 
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between securing a large dataset for research and successfully managing existing resources and 

time constraints. This balance is critical in assuring the feasibility of data gathering and analysis, 

and hence the study's potential to extract meaningful insights. 

3.2.2 Rationale for Choosing the Target Age Group of 9-12 Years 

In this age range, 9-12 years of age, significant cognitive and developmental changes are 

typical of the preadolescent stage. Self-reporting skills, language proficiency, and interest in 

research engagement are improved in children in this range. This stage is crucial for creating habits 

and behaviours that will last a lifetime. It is possible to identify prospective treatments for 

promoting health-conscious behaviour by looking into health-related behaviours throughout this 

time. Preadolescents have enough cognitive maturity to give informed assent for study, ensuring 

ethical research practices through their voluntary participation. 

3.3 Retention and Attrition 

A key component of pilot and feasibility studies is ensuring participant retention and 

minimizing attrition. Participants' retention, measured as their regular participation from the 

beginning to the end of the study, provides an indication of participants' commitment to the study. 

On the other hand, attrition refers to the loss of participants during the study, as measured by 

calculating the number of participants who leave before the study concludes. In order to assess 

participant retention and attrition, a variety of approaches were used incorporating diverse 

strategies for sustaining engagement. They include email correspondence, in-person meetings, and 

other interactive channels. As a result of these measures, participants were able to sustain ongoing 

participation and address any potential challenges or questions that arose during the research. 
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3.4 Data Collection Procedures and Measurements 

Data collection procedures were attentively designed and implemented to gather the 

necessary data for our study. A systematic approach has been used to acquire accurate and reliable 

information pertinent to our research objectives. 

Study team members recruited a convenience sample for this pilot and feasibility study. 

The study's goal was to include children aged 9 to 12 years old and their parents in at least one 7-

day phase throughout the regular school year. Prospective participants interested in participating 

in the study contacted the Nutrition and Lifestyle Lab by emailing or calling to seek more 

information or to confirm their eligibility. Those who were deemed to be eligible and willing to 

participate were then asked to visit the lab at Memorial University.  

During the baseline visit, both parents and children provided written informed consent and 

assent. Anthropometric measurements such as weight, height, and waist circumference were taken 

during the visit. Following the anthropometric measurements, the children filled out demographic 

questionnaires with the help of their parents. The demographic questionnaire also collected parent-

specific information about several lifestyle factors. Following that, the children completed the 

screen-time questionnaire, while the parents completed the Children’s Sleep Habit Questionnaire 

(CSHQ). 

Participants were given wrist-worn actigraphy devices and told to wear them for the 

duration of the seven-day trial. The study team gave parents detailed instructions on how to 

complete two 24-hour dietary recalls, one during the week and one on the weekend, using the 

ASA24 cloud-based software. Additionally, sleep diary questionnaires were given to parent-child 
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dyads, with different forms for children and parents to report daily sleep-related information during 

a seven-day period. 

On the last day of the study, children completed numerous questionnaires with the help of 

their parents, including the Physical Activity Questionnaire, Children's Report of Sleep Patterns 

Questionnaire, and Epworth Sleepiness Scale for Children and Adolescents Questionnaire. The 

study team scheduled a time for collecting the actigraphy devices and the completed questionnaires 

from the participants at the end of the seven-day period (see Figure 3). 

 There was no obligation to participate in this study. Therefore, participants were aware that 

they could withdraw from the study at any time for any reason, including a self-reported inability 

to follow the specified protocols. Participation in the study was discontinued according to the 

following criteria: (A) the participant voluntarily dropped out of the study, (B) procedures/visits 

were not completed according to the protocol by the participant, including removal of their 

actigraphy during the study time and unwillingness to complete questionnaires, or (C) the week 

the child was supposed to participate in the study was not a typical week of the child's life due to 

different situations, such as traveling or being sick. The study team employed the following 

strategies to increase adherence to the study protocols, (A) as part of the consenting process, 

addressed all concerns and questions, (B) scheduling study participants was done in a flexible 

manner, (C) provided an information sheet about the timeline for completing the questionnaires, 

(D) supplied instructions on how to complete dietary recall on ASA24, and (E) responded to the 

parents’ emails during the seven days of study as soon as possible if they had any questions 

regarding any issues. 
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Figure 3. Timeline of study protocol 
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3.4.1 Anthropometric Measurement 

Anthropometric measurements included weight, height, and waist circumference. To 

measure height, the study team asked the participants to remove their footwear and headgear. The 

exception was for those sensitive to removing their scarf or veil, so the measurements were taken 

over light fabrics. Participants stood (feet together, heels against the backboard, knees straight) in 

front of a standard board measurement, facing the person who performed the measurements. 

Participants breathed deeply and stood tall while the study team gently moved the measuring arm 

down onto their heads and then read the height in centimeters. After height measurements, 

participants stepped onto a scale with one foot on each side. Participants stood still, faced forward, 

placed their arms to the side, and waited for instructions to step off. The weight was recorded in 

kilograms. The subsequent measurement was waist circumference. The study team stood at the 

participant's side and marked the inferior margin (lowest point) of the last rib and crest of the ilium 

(top of the hip bone). The midpoint was found with a tape measure, and the point was marked. The 

tension tape was applied over the marked midpoint and was checked if it was horizontal across the 

back and front of the participant. Participants stood with their feet together, placed their arms at 

their sides with the palms of their hands facing inward, and breathed out gently. Waist 

circumference was measured at the level of the tape to the nearest 0.1 cm (WHO organization, 

2011). 

3.4.2 Sleep Measurement 

Measuring sleep is a multifaceted process encompassing a diverse range of methodologies 

that provide insights into various sleep patterns and quality aspects. Objective and subjective 

methods are used to assess sleep in this study. 
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3.4.2.1 Objective Method 

Actigraphy: The gold standard for sleep assessment is polysomnography (PSG). 

Polysomnography is a diagnostic technique that monitors multiple physiological parameters 

simultaneously while sleeping, including brain waves, eye movements, muscle activity, heartbeat, 

and breathing patterns. An understanding of sleep patterns and the diagnosis of sleep disorders can 

be gained from this comprehensive assessment. Despite this, the procedure is costly, invasive, and 

disruptive to participants' usual sleep routines, making it unsuitable for population-based 

epidemiologic studies (Fekedulegn et al., 2020). It is noteworthy that actigraphy has been validated 

(against PSG) in variety of populations including children (Meltzer, Montgomery-Downs, et al., 

2012; Meltzer, Walsh, et al., 2012). The actigraphy is able to distinguish between periods of 

reduced movement and periods of wakefulness while sleeping. Using algorithms and complex 

signal processing techniques, it can track wakefulness, light sleep, deep sleep, and rapid eye 

movement (REM) sleep (Fekedulegn et al., 2020). Based on the movements and body postures 

associated with each sleep phase, these stages can be identified. The GENEActiv (GA) triaxial 

accelerometer (Activinsights Ltd, Cambs, UK) used in this study is a modern implementation of 

actigraphy, that children and adults have been studied with this device previously (Koopman-

Verhoeff et al., 2019; van Hees et al., 2015). 

3.4.2.2 Subjective Methods 

Children's Sleep Habits Questionnaire (CSHQ): This questionnaire has high sensitivity (r 

= 0.80), specificity (r = 0.72), and test-retest reliability (r = 0.79) for identifying sleep problem in 

elementary-age children (Markovich et al., 2014). Essentially, this questionnaire asks parents to 

report daily bedtimes, morning wake times, and sleep duration as well as sleep patterns within 

several domains throughout a typical week. Using the questionnaire items, a composite sleep 
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quality score was calculated, where a higher score (Markovich et al., 2015) would indicate more 

frequent reported sleep problems and worsened sleep quality (Owens et al., 2000). 

Children’s Report of Sleep Patterns (CRSP): CRSP provides clinicians and researchers 

with a multidimensional measure of child self-report. A validated self-report sleep measure for 

children aged 8-12 years was required, which is precisely why CRSP was developed (Meltzer et 

al., 2013). (CRSP) comprises three modules (Sleep Patterns, Sleep Hygiene Index, Sleep 

Disturbances Scale), which can be used independently or in combination. There are separate 

questions for determining last night (for example, immediately prior to completing the 

questionnaire), typical weekdays when the child is in school, typical weekends/holidays when the 

child is out of school, and overall sleep “most days” in the Sleep Patterns questionnaire. This 

questionnaire covers bedtimes, wake times, sleep onset latency, night waking frequency and 

duration, naps, sleep schedule variability, and subjective sleep quality. Among the questions 

included in the Sleep Hygiene Index are questions regarding caffeine consumption, activities 

before bed, sleep location (where children fall asleep and wake up), and use of electronics before 

sleep. Among the questions on the Sleep Disturbance Scale were those about fear of going to bed, 

restless legs syndrome symptoms, insomnia, and parasomnias. A snoring indicator, an enuresis 

indicator, and a nightmare indicator were also included. Sleep hygiene and pattern are poorer with 

higher scores, and sleep disturbances are greater with higher scores. 

Epworth Sleepiness Scale for Children and Adolescents Questionnaire (ESS-CHAD):  The 

Epworth Sleepiness Scale was developed in 1990 to measure daytime sleepiness in adults (Johns, 

1991). An official, modified version of (ESS-CHAD) was proposed for children and adolescents. 

This unidimensional scale can be used to measure daytime sleepiness in children and adolescents 

and is reliable and internally valid (Wang et al., 2022). 
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Sleep Diary: Two sleep diaries were used to collect data on children's sleep patterns. It was 

intended that the children themselves fill out the first type of sleep diary. It included questions 

regarding children's bedtimes, wake-up times, and any nocturnal awakenings they encountered, 

enabling subjective sleep information to be collected directly from the subjects. A second type of 

sleep diary was completed by parents and included questions about their child's sleep habits, such 

as bedtime routine, time taken to fall asleep, and sleep disturbances during the night. Parent's 

observations of their children's sleep quality and duration are often more accurate than those of 

their children, so this diary provided an external perspective. Data on the child's perception of their 

sleep, as well as the parent's observations of it, were collected to provide a complete picture of the 

child's sleep patterns. A comparison of two types of sleep diaries allowed us to learn more about 

the sleeping habits and quality of the child by comparing the subjective reports of the child with 

the subjective observations of his or her parents. This comparison also helped assess the possible 

costs and expenses of using comparable methods in future research. 

3.4.3 Physical Activity Measurement 

Physical activity assessment encompasses a variety of approaches, with objective and 

subjective methods for evaluation available. Tools such as motion sensors (accelerometers), 

physiological indicators (biomarkers), and direct or indirect calorimetry (Prince et al., 2008) are 

used in objective approaches. Subjective approaches, on the other hand, rely on self-reporting 

through diaries, questionnaires, and interviews. These approaches, taken together, provide a 

comprehensive framework for evaluating an individual's physical activity behaviour. 

3.4.3.1 Objective Method 

The accelerometer is a valuable tool for analyzing free-living behaviors such as sleep, 

physical activity, and sedentary time. It is possible to collect detailed information about 24-hour 
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behavior over several days using these devices, which can be useful for large-scale studies, and 

are less likely to introduce biases or errors (Antczak et al., 2021). Actigraphy, which contain 

accelerometers for motion detection, produce continuous electrical signals (voltages) as the 

participants move. Using this constant signal, 100 samples were collected per second after 

converting the motion into an analog electrical form. In our project, we intend to utilize the Zero 

Crossing Mode (ZCM), the Time Above Threshold (TAT), and the Proportional Integration Mode 

(PIM) processing techniques. With these techniques, we can gain valuable insight into movement 

patterns and characteristics of our sampled voltage signals. In ZCM, we can identify pivotal points 

of signal change, enabling us to recognize distinct movements. In contrast, TAT measures sustained 

movement intensity by gauging how long signals remain above a threshold. In addition, PIM 

enables us to determine overall movement intensity by integrating signals over time. These 

techniques collectively provide us with the tools to analyze movement frequency, duration, and 

intensity comprehensively. This contributes significantly to our project's objectives of 

understanding and interpreting sleep patterns and different levels of physical activity.  In the 

following step, data points are digitized (stored) at 1-min intervals; the user can specify the interval 

anywhere between 1 second and 10 minute (Jean-Louis et al., 2001; Rupp et al., 2011); however, 

most applications use a 1-minute interval. The GA triaxial accelerometer which used in our study 

is capturing and quantifying movement patterns and activity levels with advanced sensor 

technology. The GA is a small (43 mm ×40 mm ×13 mm), lightweight (16 g), waterproof device 

that collects raw acceleration data in ±8 g, where g is gravity's acceleration. Therefore, it is capable 

of detecting a broad spectrum of motion, from subtle movements to the intense accelerations 

caused by vigorous exercise or sudden changes in motion. Through its 8 g range, the device can 

provide comprehensive insight into an individual's movement behaviors and physical activity 
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across various intensity levels. It was chosen because it outputs raw acceleration data and has been 

validated with children (Phillips et al., 2013; Schaefer et al., 2014). The device was set to record 

at 100 Hz. Using a 100 Hz frequency facilitated data collection, analysis, and storage throughout 

a 7-day protocol that operates 24-h a day. 

PA levels can be objectively measured with accelerometers by capturing movement 

accelerations. An accelerometer can be used to measure the frequency, duration, and intensity of 

PA. Data on PA were averaged over 5-second epochs. Epochs refer to time intervals or segments 

used for aggregating and summing data. During this analysis, each epoch represents a continuous 

5-second interval, and physical activity levels were averaged within each epoch to provide an 

overall assessment. Additionally, the acceleration associated with recorded movement was 

measured using the Euclidean Norm Minus One approach and represented in milligravity units 

(mg) (Bakrania et al., 2016). As accelerometer-based activity trackers become more widely 

available, researchers can collect objective, continuous, and highly precise data over extended 

periods of time with minimal interference (Wang et al., 2023).  

3.4.3.2 Subjective Method 

 One of the self-report tools that is acceptable to researchers, affordable, simple to use, and 

can be used to collect data on the PA of a sizable population is the physical activity questionnaire 

(PAQ) (Chinapaw et al., 2010). It is essential to consider factors such as validity and reliability 

when evaluating the psychometric characteristics of various physical activity questionnaires 

designed for children. Despite the availability of numerous questionnaires, each with its strengths, 

none stands out as the ultimate choice regarding comprehensive validation and consistently high 

reliability. It is important to note that these questionnaires have a wide range of validity studies 

and reliability assessments, and none of them have universally earned a higher status for accurately 
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measuring children's physical activity behaviors. Nevertheless, the Physical Activity 

Questionnaire for Older Children (PAQ-C)  has received favorable reviews in the scientific 

community because of its widespread use to measure PA levels in children aged 8 to 14 over the 

previous seven days (Crocker et al., 1997). Its all-inclusive approach to covering numerous 

physical activities across various structured and unstructured domains provides an integrated 

understanding of children's activity patterns. It supports accurate self-reporting by using a simple 

questionnaire format focused on children's cognitive capacities. The PAQ-C has an easy-to-use 

interface and a well-established scoring system that improves data collection and processing, 

making it ideal for large-scale investigations. Its ability to assess habitual physical activity over a 

specified time period provides benefits by capturing children's long-term activity According to the 

PAQ-C manual, the scoring process entails giving a numerical value to each response on the 

questionnaire items and generating the final PAQ-C activity summary score. Individual item scores 

are calculated using a scale ranging from 1 to 5, with 'no activity' equivalent to 1 and 'maximum 

activity response' matching to 5 for most items. For item 1, the method begins by calculating the 

mean of all actions on the checklist, whereas for items 2 through 8, the reported value 

corresponding to the selected response is used. The composite score for item 9 is calculated by 

averaging the replies from all days. Item 10 is significant in that it serves to identify anomalous 

behaviour but is not included in the final summary score. The final step in this process is to 

compute the mean of the nine-item scores, which yields the final PAQ-C activity summary score. 

This score, which ranges from 1 to 5, has important implications for categorising physical activity 

levels: scores around 1 suggest 'low' physical activity, scores between 2 and 4 indicate ‘moderate' 

physical activity, and scores around 5 indicate 'high' physical activity. These categories provide 

insights into individuals' physical activity behaviours, assisting in the assessment of their overall 
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activity patterns and compliance with set activity guidelines. The PAQ-C demonstrated acceptable 

psychometric properties, along with acceptable-to-good internal consistency, test-retest reliability, 

and gender sensitivity (Crocker et al., 1997). For investigating PA, PAQ-C and accelerometers are 

both useful tools. Instead of investigating absolute PA, the PAQ-C may examine children's PA 

behaviors (e.g., type and schedule). A simultaneous use of the two tools might result in a 

quantitative evaluation of PA that clarifies the connection between children's self-perception and 

actual PA. 

3.4.4 Dietary Intake Measurement 

Parents completed two 24 h recalls for their children, one on weekday and the other one on 

a weekend day, using the Automated Self-Administered 24-H Dietary Assessment Tool (ASA24). 

US National Cancer Institute developed the ASA24 to assess dietary intake in 24 hours (Subar et 

al., 2007; Krehbiel et al., 2017). In ASA24, respondents are guided through the assessment via an 

interactive online platform, which includes multiple passes and customized portion size images. 

The average completion time for ASA24 is 25 to 45 minutes (median 35 minutes). Aside from 

recording types and amounts of food consumed, ASA24 also takes into account portion sizes and 

preparation methods. Dietary information collected with this level of detail is accurate and 

complete. Participants can also accurately identify and quantify their consumption of foods and 

beverages using ASA24's comprehensive database. Data collected regarding dietary intake were 

rigorously analyzed to reveal meaningful insights. Nutrient analysis was performed using 

established databases and algorithms integrated into ASA24, including macronutrients, 

micronutrients, and energy intake. The two dietary recalls were analyzed separately to estimate 

daily dietary intake and thoroughly assess participants' dietary habits. These daily estimates were 
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added together and averaged to produce an overall picture of dietary intake during the evaluation 

period.  

As part of the ASA24-2018 methodology, food recommendations were generated using the 

previous version of Canada’s Food Guide (Health Canada, 2019), which included explicit 

recommendations regarding servings of food groups such as fruits and vegetables. 

3.4.5 Screen Time Measurement 

The measurement of screen time requires a reliable assessment. It is challenging to measure 

screen time objectively, and few studies have captured the real-time use of screen devices using 

objective measures in the young adult population(Perez et al., 2023). Screen media environments 

now include multiple devices such as televisions, gaming consoles, smartphones, tablets, personal 

computers, and passive and interactive applications (Yland et al., 2015). A screen time 

questionnaire was used to collect screen time data (Araujo et al., 2017). The self-designed 

questionnaire consisted of 12 items consisting of questions like “What type of digital device do 

you use? (you can choose more than one)” with the following options: “Smart Phone, Tablet, TV, 

Video Console, Computer (Desktop and Laptop)”. In addition, data on time engaged with the 

screen on weekdays and weekends were collected separately with asking these questions: “On 

weekdays, how many total hours per day (on average) do you spend on digital devices?” and “On 

weekend, how many total hours per day (on average) do you spend on digital devices?” with these 

options: “<1 hour, 1-2 hours, 2-3 hours, 3-4 hours, >4 hours”. Additionally, questions were asked 

regarding the amount of time spent on screen media related to schoolwork or leisure activities with 

asking “On weekday, how many hours were for schoolwork / study?”, “On weekday, how many 

hours for leisure time?” and “On weekend, how many hours were for schoolwork / study?”, “On 

weekend, how many hours for leisure time?”. Furthermore, this questionnaire gathered data on 
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having a TV in a child's bedroom, children's beliefs, and parents' beliefs about how much screen 

time children had.   

3.5 Adherence to Protocol 

The study's commitment to the defined procedure was critical to guaranteeing data 

collection accuracy, reliability, and consistency. Several strategies were utilized to ensure 

participants were completely engaged and compliant with the study protocols. For better adherence 

to the dietary assessment component, participants were reminded via email to complete the 24-

hour dietary recalls during the seven days of the study. These reminders were precisely timed to 

fit the participants' schedules, ensuring convenience, and lowering the risk of missed assessments. 

In addition, on the final day of the trial, participants received email notifications suggesting that 

they complete the surveys as soon as possible. The goal of this proactive approach was to capture 

participants' views and experiences while the facts were still fresh in their memories. In addition, 

an instructional sheet was provided at the beginning of the study to offer participants with clear 

instructions and recommendations. This chart defined the timeline for the study. It provided step-

by-step instructions for accessing the ASA24 cloud-based software, allowing for accurate and 

consistent completion of the dietary recalls.  The research team kept an open line of communication 

with participants, responding quickly to any questions, concerns, or technical challenges. This 

method created a setting of trust and collaboration, enhancing participants' understanding of the 

protocol and their role in the study. 

3.6 Data Management 

Data Collection and Entry: Raw data was carefully obtained from a variety of sources, 

including questionnaires, dietary recalls, and actigraphy assessments. A standardised strategy 
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which includes double-input procedures and regular quality checks was used to reduce errors 

during data entry. 

Database Creation and Organization: Management and oversight of data collected were 

easily accomplished using Microsoft Excel as the primary tool for data management. Excel's data 

handling capabilities made it an excellent choice for organizing and maintaining our collection. A 

secure electronic database within Excel was created to ensure the security and confidentiality of 

participant information. Each participant was given a unique identifier, which protected their 

privacy while allowing for smooth data tracking and linking. 

3.7 Logistical Challenges 

A variety of logistical obstacles developed throughout the course of the study, spanning 

different dimensions of research implementation. These difficulties included participant recruiting, 

engagement, and time, resource, and personnel constraints. Continuous monitoring was conducted 

to identify any unforeseen circumstances that might delay registration. Contact information 

changes and technical difficulties faced by participants were cited as challenges to maintaining 

constant communication. The study team evaluated the feasibility of adhering to the set data 

collection and analysis timeframe, considering possible consequences for participant involvement 

and research activities. The study approach was modified to fit realistic constraints by regularly 

assessing the availability of personnel, equipment, and financial resources. 
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CHAPTER 4: ANALYSIS PLAN 

4.1 Pilot and Feasibility Analysis 

4.1.1 Participant Recruitment and Retention Analysis 

An assessment of participant recruitment and retention was conducted by calculating the 

recruitment rate as the percentage of eligible participants who consented to participate. Further, 

the retention rate was calculated by analyzing the percentage of enrolled participants that 

completed the study and provided usable data. 

4.1.2 Adherence Analysis 

Participants' experiences, obstacles, and reasons for adherence or non-adherence to study 

protocols, including completing questionnaires and wearing the actigraphy devices, were 

qualitatively analyzed. This approach allowed for gaining insights into the factors influencing 

participants' decisions to follow or deviate from the protocols. 

4.1.3 Data Collection Practicality Analysis 

The feasibility of data-collecting processes, including dietary recalls and questionnaire 

completion, was evaluated by analyzing the average time required for participants to complete 

these tasks. Descriptive statistics such as mean and standard deviation were used to summarise the 

time needed for each data-gathering activity. 

4.2 Statistical Analysis 

4.2.1 GENEActiv 

A useful R package called GGIR (Generalized Graded Intensity Representation) processes 

and analyzes accelerometer data collected from wearable devices. Part of its functionality includes 

tools and functions for processing accelerometer signals and calculating indicators of physical 
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activity and sleep, such as activity counts, step counts, sleep duration, and sleep quality. GGIR is 

study population agnostic, which makes it useful for a wide range of research domains, ranging 

from data quality management to 24 hours/7 days time consumption characterisation of physical 

activity and sleep based on literature-supported approaches (Migueles et al., 2019). GGIR was 

used to analyze the GENEActiv sleep, and physical activity data derived from a convenience 

sample. GENEActiv accelerometer data were processed in R programming language using the 

GGIR package (vanHees et al., 2015; VanHees et al., n.d.). To eliminate non-wear periods or 

periods when the device malfunctioned, quality checks were performed. To classify accelerometer 

data into sleep and wake periods, the GGIR sleep detection algorithm was used. The threshold for 

sleep detection was set at 40 counts per minute, and periods less than 10 minutes were excluded. 

A variety of sleep measures were obtained for each participant using the GGIR package, including 

total sleep time, sleep efficiency, and wake after sleep onset. A variety of physical activity measures 

can be calculated using GGIR, including sedentary time, light activity, moderate-to-vigorous 

activity, and steps taken. To determine intensity of physical activity, GGIR uses raw acceleration 

ENMONZ values (i.e., Euclidian norm less one and negative values set to zero) with validated cut-

points (Antczak et al., 2021). 

Two types of sleep analysis are conducted in GGIR package: identifying the main Sleep 

Period Time (SPT) window or the time in bed window (TIB) and discriminating between sleeping 

and waking. In accelerometry, the term "sleep" can be debated because accelerometers only 

measure lack of motion. As a result, the GGIR calls the sleep periods classified as "sustained 

inactivity bouts" (SIB). As of now, GGIR gives the user the option to identify SIB period based on 

any of the following algorithms: vanHees 2015, Sadeh 1994, Galland 2012, and Cole-Kripke 1992. 

The van Hee’s (2015) algorithm was chosen for this investigation because of its thorough approach 
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and applicability to our study objectives. The algorithm has demonstrated accurate sleep and wake 

detection using accelerometer data. Since our research focuses on sleep patterns and their links 

with eating habits, the van Hees algorithm's ability to identify periods of time when the z-angle 

remains static by more than 5 degrees for at least 5 minutes is especially useful. With this feature, 

we are able to capture sleep and waking episodes in a precise and accurate manner. It differs from 

traditional sleep detection algorithms like Sadeh, Galland, and Cole-Kripke, which use 

acceleration to estimate sleep. To estimate sleep and waking durations, the van Hee’s (2015) 

algorithm employs extensive mathematical modelling approaches. To increase sleep-wake 

categorization accuracy, it takes into account not only movement but also other parameters such 

as body position and light exposure. It also includes periodograms, sleep fragmentation indexes, 

and regression models to capture sleep and wake behaviours. Furthermore, it offers detailed sleep 

metrics like sleep onset delay, sleep efficiency, and wake following sleep onset (van Hees et al., 

2015, Sabia et al., 2014).  

4.2.2 Statistical 

The statistical methods employed in this study followed a systematic approach. Firstly, the 

data were tested for normality using the Kolmogorov-Smirnov test and homogeneity using 

Levene's test. Descriptive statistics were reported as mean and standard deviation (mean ± SD) for 

continuous variables, while frequencies and percentages were presented for categorical variables. 

Relationships between categorical variables were evaluated using chi-square tests, and differences 

between mean values of normally distributed variables were assessed using t-tests. To compare the 

agreement among three methods of measuring sleep duration (actigraphy, parental report, and self-

report), Bland-Altman plots were utilized. These plots visualize the average difference and range 

of differences between pairs of measurements. Furthermore, ANOVA was performed to investigate 
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if there were statistically significant mean differences among ethnic groups, different income 

brackets, and participants with different parents' relationship statuses, considering group 

variability. Correlation analysis was utilized to investigate potential correlations between pairs of 

continuous variables including sleep, dietary intakes, screen time, physical activity, and 

anthropometric indicators. An extensive visual inspection of scatter plots and box plots was 

conducted to identify outliers in the dataset. Various sensitivity analyses were performed to assess 

the impact of outliers on correlations, and results were compared based on analyses including all 

participants and analyses excluding outliers. To explore the potential influence of inadequate sleep 

duration on dietary habits, multiple regression analysis was conducted. Odds ratios (OR) with 95% 

confidence intervals (CI) were estimated, while accounting for confounding factors, including sex, 

age, weight, ethnicity, household income, parents’ relationship status. The statistical tests and 

methods used were chosen to ensure that the research questions were addressed effectively and 

that the analyses were linked with the study's specific aims. The dataset used for analysis did not 

contain any missing data.  

All statistical analyses were performed using SPSS Statistics version 28.0 software for 

Windows (SPSS Inc., Chicago, Illinois, United States). The level of statistical significance was set 

at 0.05. 
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CHAPTER 5: RESULTS 

5.1 Feasibility Outcomes 

5.1.1 Participant Recruitment Process 

Over the two-month recruitment period, 60 parents contacted the study team to participate. 

Throughout the process, their participation was influenced by other factors. There were 22 people 

who indicated disinterest due to a lack of incentives and a sense of time commitment due to the 

two-visit requirement of the study. Following that, 38 (63.3%) exhibited continuing engagement 

by actively keeping communication via email interaction. This starting point was critical for 

establishing confidence and laying the basis for their constant involvement. Of these 38 interested 

participants, 6 participants resided in Corner Brook, an 8-hour drive from the researchers. It was 

difficult to conduct in-person visits because of this geographical limitation. Two individuals 

refused to wear the actigraph for seven days. Five participants were affected by Covid-19, and 

changes in circumstances, such as relocating out of the city, prevented three participants from 

participating in the study. After combining these considerations, 22 subjects provided informed 

consent to participate in the study, completing the recruitment procedure. This resulted in a 

recruitment rate of 36.7% reflecting the proportion of eligible persons who were selected to 

participate in the study after being contacted to receive information about its goals. Because of the 

delays in starting this graduate program of study due to the Covid-19 pandemic, the thesis 

supervisory committee agreed that 22 participants were sufficient to conduct the overall pilot 

analysis. A summary of recruitment process can be found in Figure 4. 
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Figure 4. CONSORT flow diagram of the recruitment process for the Sleep-FAST Study. 
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5.1.2 Retention and Attrition 

In particular, the most impressive accomplishment was the full retention of all 22 

participants who agreed to participate throughout the period of the study. The research's remarkable 

retention rate of 100% demonstrates its capacity to keep participants' interest and dedication 

throughout the study duration. The study's 22 participants who initially consented remained 

steadfastly engaged and actively participated, demonstrating their commitment to its broad 

objectives. Besides agreeing to participate, all participants actively took part in the study. They 

diligently completed questionnaires and consistently wore actigraphy devices as prescribed, 

contributing to the comprehensive nature of our dataset. Our participant engagement and 

communication strategies were effective. 

5.1.3 Data Collection Practicality and Feasibility of the Study Design 

The participant data collection procedures were clear and practical. On average, the 

completion time for the demographic questionnaire was approximately 10 minutes, while the 

screen-time questionnaire required about 5 minutes. Similarly, the daily sleep diary questionnaires 

for both parents and children took approximately 5 minutes each for every day. The completion 

time for the CRSP questionnaire ranged from 10 to 15 minutes per participant, and the actigraphy 

devices were consistently worn without interruption throughout the entire seven-day study period. 

Additionally, each dietary recall procedure took approximately 35 minutes. Overall, the participant 

burden for completing the questionnaires was low and no participants reported that the process 

was overly burdensome.  

Similarly, the wearing of an actigraph-device for 7-days was not considered burdensome 

or uncomfortable by the participants or their parents. Therefore, a larger cohort or intervention 

study could practically use both the paper-based questionnaire/diary and wearable device approach 
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for data collection. While the actigraph data reliably records both the activity and sleep of the child 

participants, the diaries offer additional secondary information and context that can be used to 

interpret anomalies or variations in the actigraph data. 

For dietary data collection, ASA24 proved to be an extremely successful tool in our pilot 

study and feasibility study. There was a high response rate among participants, emphasizing their 

engagement and willingness to participate. The easy-to-use feature of ASA24 that enables 

returning and editing responses as necessary, assuring correctness and completeness, received 

especially positive feedback from participants. Many participants complimented the addition of 

portion size photos in ASA24, saying that it made it much easier to record portion sizes and 

improved the accuracy of dietary evaluations. ASA24 has proven to be an efficient and effective 

tool to collect dietary data due to its favorable experiences and positive feedback from participants. 

Future cohort or interventions studies will use ASA24 for the collection of either dietary recall or 

food diary approaches to collection dietary intakes of participants. 

5.1.4 Adherence to Study Protocols 

A high level of commitment and adherence to study protocols was demonstrated by 

participants. All enrolled participants completed all data collection as instructed by the study team. 

No questionnaires, diaries, or ASA24 data were incomplete. Participants found the instructions 

provided during the consenting process and the material taken home to complete to be clear. As a 

result, there was minimal missing data in our data set.  

5.1.5 Evaluate the Quality of the Data  

Completeness, accuracy, and reliability of the data collected were assessed. Generally, the 

data were of good quality, with a high degree of completeness and a small amount of missing data. 

Some variables showed outliers, but they were deemed reasonable and consistent with prior 
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research. As a result of standardization of the data collection procedure, the data were reliable and 

consistent. The data cleaning process revealed some minor errors, such as data entry mistakes. 

Overall, the quality of the collected data was high and suitable for analysis. Food frequency 

questionnaires or self-reported sleep data are commonly used in studies exploring the relationship 

between sleep and food intake in children. Compared to previous studies, the accuracy and validity 

of dietary data may be considered high in the present study. This is likely due to the ASA24 use of   

a multi-pass approach with numerous text and visual cues to ensure completeness of responses 

There was a high level of acceptance of this method among children and parents for recording food 

intakes on both weekdays and weekends for the children. Therefore, I have high confidence for 

exploring the relationships between diet and sleep in children when using the highly reliable GA 

actigraph data and ASA24 dietary data. 

5.1.6 Logistic Challenges 

Despite careful recruitment procedures, unforeseen events caused participant recruitment 

delays on occasion (e.g., changes in parent or child schedules, illnesses). Similar delays could be 

experienced with participants completing their 7-day period. The research personnel for this study 

included me and several undergraduate research assistants who assisted with the consenting 

procedures. Participant contact was therefore limited since the only full-time research personnel 

was responsible for recruiting, consenting, scheduling, reminder contacts with on-going 

participants and data entry. While this limited number of personnel was sufficient for this size 

study, a larger study would require a full-time employee to manage recruitment and follow-up so 

the research students could focus on data collection, entry, and analysis. 
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5.2 Pilot Study Outcomes 

Generally, this section focuses on quantitative findings, which include results of various 

statistical tests, variability (standard deviation or range), and significant correlations or differences 

between variables. 

5.2.1 Summary of Demographic Characteristics 

The study enrolled 22 children between the ages of 9 and 12, with a mean age of 10.6 years 

(1.2) (Table 1). There were nine boys (41%) and thirteen girls (59%) among participants. In terms 

of ethnicity, 68% of the participants identified as Caucasian, 9% as South Asian, 5% as East Asian, 

5% as Afro-Canadian, 5% as Latino or Hispanic, 5% as Middle Eastern, and 5% as North African, 

or in another word 32% were non- Caucasian (Table 2). Out of a group of 22 participants, 46% 

were given an allowance from their parents while the remaining 55% were not given any 

allowance.  

The household income was divided into four categories: less than $25,000 (4.5%), $25,000-

$50,000 (9.1%), $50,000-$75,000 (18.2%), and over $75,000 (68.2%).  

The relationship status of the parents was categorized married (82.8%), divorced (4.5%), separated 

(4.5%), and domestic partnership (9.1%). 
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Table 1. Participant1 demographic characteristics 

Ethnicity Frequency Percent (%) 

 Caucasian 15 68 

 South Asian 2 9 

 East Asian 1 5 

 Afro Canadian 1 5 

 Latino or Hispanic 1 5 

 Middle East 1 5 

 North Africa 1 5 

Current School Grade 

 Grade 3 1 5 

 Grade 4 9 41 

 Grade 5 3 14 

 Grade 6 4 18 

 Grade 7 5 23 

Monetary Allowance 

 Yes 10 46 

 No 12 54 

Total Household Income 

 Less than $25,000 1 5 

 $25,000-$50,000 2 9 

 $50,000-$75,000 4 18 

 More than $75,000 15 68 

Current Parents’ Relationship Status 

 Married 18 82 

 Divorced 1 5 

 Separated 1 5 

 Domestic partnership 2 9 
1 Self-reported participant (parent-child dyads) demographic information, N = 22. 

 

Table 2. Sub-demographic characteristics 

Ethnicity Frequency Percent (%) 

 Caucasian 15 68 

 Non-Caucasian 7 32 

Total Household Income 

 Less than $75,000 7 32 

 More than 75,000 15 68 
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5.2.2 Anthropometric Data 

Data on anthropometric factors were gathered from 22 participants (Table 3), including the 

mean weight of 41.5 kg (8.7), mean height of 150.9 cm (9.4), mean body mass index (BMI) of 

18.0 (2.3), and mean waist circumference of 65.7 cm (9.3). Of the 22 children included in the 

study, 100% had available BMI percentile data. The distribution of BMI percentiles within the 

sample was as follows: 0% of children were underweight (BMI percentile less than 5th), 77.3% 

were healthy weight (BMI percentile between 5th and 85th), 18.2% were overweight (BMI 

percentile between 85th and 95th), and 4.5% were obese (BMI percentile greater than 95th). The 

mean BMI percentile for the sample was 53.0 (27.8). Waist circumference and BMI percentile 

were significantly higher among boys than girls (p<0.05). 

Table 3. Anthropometric measurements of study participants 

Anthropometric Variables Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Age (years) 10.7 ± 0.4 10.3 ± 0.4 0.512 

Weight (kg) 39.9 ± 2.1 43.6 ± 3.4 0.342 

Height (cm) 151.4 ± 2.8 150.3 ± 2.9 0.793 

Body Mass Index (BMI) 17.3 ± 0.5 19.1 ± 0.9 0.065 

Waist Circumference (WC) 61.9 ± 2.2 71.1 ± 3.0 0.018 

BMI Percentile (%) 41.5 ± 5.8 69.8 ± 9.7 0.030 

Significance levels: P-values in bold are statistically significant at the 0.05 level 
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5.2.3 Sleep Data 

Sleep duration was assessed using both questionnaires and actigraphy. The mean sleep 

duration measured by actigraphy was 7 h and 51 min (40 min), while the mean sleep duration 

reported on the child’s questionnaire and parents’ questionnaire was 9 h and 26 min (51 min) and 

9 h and 24 min (46 min), respectively. 

An ANOVA was conducted to compare the mean sleep duration determined by child-report 

questionnaire, parents report questionnaire, and actigraphy. There was a significant main effect (F 

(2, 63) = 30.7, p < 0.001), indicating the assessment of sleep duration differed by measurement 

method. Actigraphy measurements indicated a significantly shorter sleep duration compared to 

both child-reported (p < 0.001) and parents reported (p < 0.001) sleep duration.  However, a post 

hoc test revealed that there was no significant difference between data from the self-report and 

parents’ report (p = 0.99).  

No relationship between sex and sleep duration was found with any of the three methods 

(Table 4). According to our findings, sex did not significantly affect sleep duration across different 

measurement methods. 

Table 4. Overview of subjective and objective measures of sleep among research participants 

Sleep Duration (hh:mm) Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Parents-report 9:27±0:12 9:20±0:16 0.391 

Child-report 9:35±0:14 9:15±0:17 0.741 

Actigraphy-report 8:03±0:06 7:33±0:17 0.083 
 

 

After searching for outliers among the outcome variables, there were only two outliers in 

sleep duration reported by actigraphy. As you can see in Figure 5 there were two outliers in sleep 
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duration one with mean sleep duration of 5:29 and the other one with mean sleep duration 8:48. 

As compared to the rest of the participants, one participant has a notably shorter sleep duration, 

while the other has a notably longer sleep duration. The lower outlier's differences from the mean 

sleep duration weas around 2 hours and 19 minutes, whereas the upper outlier's deviation was 

almost 52 minutes. 

 
 

Figure 5. Box plot displaying sleep duration with outliers 
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 The Bland and Altman method was used to examine the agreement between parental and 

self-reported values and actigraphy data (Bland et al., 1999, 2010). The mean differences for the 

data obtained by all three methods (Mean [self-reported – Actigraphy]), (Mean [parents-reported 

– Actigraphy]), as well as the superior and inferior limits of agreement (± 1.96 × SD), were 

calculated. Figure 6 compares the differences in total sleep time between child-reported and 

actigraphy measurements, using the average of both methods, while Figure 7 shows the 

differences between parent-reported and actigraphy measurements, also using the average of both 

methods. 

 

The Bland-Altman plot shows a systematic discrepancy between three methods. The child-

reported and parents-reported sleep duration was on average 95 min and 93 min, respectively, 

longer than actigraph-determined duration. Since actigraphy was assumed to be the reference 

method, the result suggests that the parent and child sleep diaries overestimated sleep duration.  
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 Figure 6. Bland-Altman plot of measurement differences between methods (self-report means 

- actigraphy means) as a function of the mean differences between methods for total sleep 

duration. 

(h.min) 

+1.96 SD 

-1.96 SD 

Mean 



57 
 

 

. 

 Figure 7. Bland-Altman plot of measurement differences between methods (parents-report 

means - actigraphy means) as a function of the mean differences between methods for total sleep 

duration. 

(h.min) 

+1.96 SD 

-1.96 SD 

Mean 
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 Using the actigraphy report as a basis, mean sleep efficiency was 86.5% (3.2), mean 

number of awakenings per night was 21.7 (3.3), and the mean WASO was 73.5 minutes (18.9). 

Based on the actigraphy report (Table 5), sleep parameters, including sleep duration, efficiency, 

number of awakenings, and wake after sleep onset (WASO), did not exhibit significant differences 

(P>0.05) between boys and girls across the entire sample. 

Table 5. Comparison of objective sleep parameters by sex 

Actigraphy Report Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Sleep Efficiency (%) 86.9±0.6 85.8±1.4 0.449 

Number of Awakenings 21.8±0.9 21.5±1.2 0.843 

WASO1 (min) 72.8±4.1 74.7±8.2 0.849 
1 Wake After Sleep Onset 

 

There was a significant positive correlation between sleep duration and number of 

awakenings (r=0.594, p=0.004), which indicates that longer sleep duration was associated with 

more awakenings.  

No significant relationship was observed between sleep duration and WASO (r =0.023, p 

=0.920).  

There was no statistically significant correlation found between sleep efficiency and the 

number of awakenings (r=-0.337, p=0.125).  

The analysis showed a robust and statistically significant negative correlation between 

sleep efficiency and WASO, which suggests that individuals with higher sleep efficiency tend to 

have lower levels of WASO (r=-0.915, p<0.001). As an outcome of higher sleep efficiency, WASO 

levels tend to be lower since sleep efficiency is determined by how much sleep time is spent in 

actual sleep versus restlessness or being awake during sleep. As a result, individuals with higher 
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sleep efficiency are more likely to remain in actual restorative sleep for longer periods, which is 

less likely to be interrupted by waking up. WASO is more likely to occur in individuals with lower 

sleep efficiency because they experience more periods of wakefulness throughout the night 

(Thurston et al., 2012).   
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5.2.4 Dietary Intake Data 

Participants reported consuming an average of 1959 calories per day (296), with mean 

intake of 234 g (43) of carbohydrate, 80 g (18) of protein, and 78 g (21) of fat (Table 6). The 

average amount of intrinsic sugar was 84 g (29), while the average amount of added sugar was 65 

g (31), which was higher than 25 g recommendation for children (Vos et al., 2017). According to 

the ASA24, sugars are categorized to naturally occurring sugars and added sugars.  In terms of 

food groups, participants reported consuming an average of 2.4 servings of fruits and vegetables 

per day (1.2), which is lower than the recommended daily intake of 3.5 servings for children aged 

9-12. The average amount of energy consumed by boys was 1933 kcal (61 kcal), while for girls, it 

was 1978 kcal (100 kcal) (p=0.736). There were no significant differences in carbohydrate, fat, 

sugar, fruit, and vegetables consumption (p > 0.05) between sexes. However, there was a 

significant difference in protein intake (p<0.05) between sexes. 

Table 6. Dietary intakes of macronutrients and food groups from ASA24: Comparison of mean daily 

intake among study participants 

Dietary Intake Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Energy (Kcal) 1978±100 1933±61 0.736 

Carbohydrate (g) 245.5±12.9 218.3±11.2 0.149 

Protein (g) 73.9±4.4 89.9±6.5 0.047 

Fat (g) 80.1±6.9 76.5±5.9 0.718 

Intrinsic Sugar (g) 86.6±8.2 80.1±10.1 0.620 

Added Sugar (g) 71.5±8.0 56.2±11.1 0.265 

Average Sugar (g) 79.1±7.6 68.1±10.3 0.197 

Fruit and Vegetable (serving) 2.53±0.3 2.30±0.4 0.691 

Significance levels: P-values in bold are statistically significant at the 0.05 level 

 

Energy intake, sugar consumption, and fruit & vegetable consumption are all considered 

key factors in predicting childhood overweight and obesity (Celis-Morales et al., 2018). As a result 
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of the studies, these dietary factors are strongly associated with childhood overweight and obesity, 

supporting the rationale for including them in our analysis (Weker, 2006; Duvigneaud et al., 2007; 

Gil et al., 2015). Correlations were performed to examine the relationship between sleep 

parameters (duration, efficiency, number of awakenings, and WASO) and energy consumption, 

intrinsic and added sugars, and fruit and vegetable intakes. Sleep duration correlated positively 

with sugar consumption (r = 0.647, p=0.001). Other sleep parameters were not significantly 

correlated with intrinsic sugar, fruit, and vegetable intake (Table 7). Using a sensitivity analysis 

after detecting outliers in the sleep duration variable to determine how eliminating outliers might 

affect correlations (Table 8).  

Excluding outliers did not affect the direction or statistical significance of the correlation 

between sleep duration and energy intake. By excluding outliers, the Pearson correlation 

coefficient between sleep duration and intrinsic sugar intake decreased from 0.417 to 0.210. 

Similarly, the Pearson correlation coefficient between sleep duration and added sugar consumption 

decreased from 0.647 to 0.422.  In particular, the previously observed statistical significance in the 

correlation with added sugar intake was no longer evident, as the p-value was greater than 0.05. 

The relationship between sleep duration and fruit and vegetable consumption changed direction., 

after excluding outliers. The correlation was initially negative but became positive after outliers 

were excluded. While the direction of the trend changed, the p-value remained non-significant. 
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Table 7. The correlation between sleep parameters from actigraphy and dietary intake 

Variables r P-value 

Sleep duration versus Energy -0.081 0.718 

Sleep efficiency versus Energy 0.180 0.423 

Number of Awakenings versus Energy -0.235 0.292 

WASO versus Energy -0.222 0.320 

Sleep Duration versus Intrinsic Sugar 0.417 0.054 

Sleep Efficiency versus Intrinsic Sugar 0.021 0.926 

Number of Awakenings versus Intrinsic Sugars 0.210 0.348 

WASO versus Intrinsic Sugar 0.157 0.484 

Sleep Duration versus Added Sugar 0.647 0.001 

Sleep Efficiency versus Added Sugar 0.52 0.108 

Number of Awakenings versus Added Sugar 0.298 0.178 

WASO versus Added Sugar -0.113 0.617 

Sleep Duration versus Fruit and Vegetable -0.372 0.089 

Sleep Efficiency versus Fruit and Vegetable -0.247 0.268 

Number of Awakenings versus Fruit and Vegetable -0.249 0.264 

WASO versus Fruit and Vegetable 0.075 0.742 
1Wake After Sleep Onset 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

 

Table 8. Sensitivity analysis results for correlation between sleep duration and dietary intake, excluding 

outliers 

Variables r P-value 

Sleep Duration versus Energy -0.145 0.541 

Sleep Duration versus Intrinsic Sugar 0.210 0.372 

Sleep Duration versus Added Sugar 0.422 0.064 

Sleep Duration versus Fruit and Vegetable 0.091 0.720 

   

A multiple regression analysis that includes all data points was employed to investigate the 

relationship between sleep duration and dietary intake of added sugar, with considering covariates 

including age, sex, ethnicity, parents’ relationship status and household income. A separate analysis 

was performed for each of the covariates to assess their individual effects on the energy, added 

sugar, fruit and vegetable consumption. Summaries of the regression coefficients, standard errors, 

and level of significance are shown in Table 9, Table 10, Table 11. 
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Table 9. Linear regression results for energy intake predicted by age, sex, ethnicity, parents’ relationship 

status and household income 

Variable Coefficient Std. Error t-value P-value 

(Intercept) -844.429 1333.598 -0.633 0.536 

Sleep Duration 0.036 0.037 0.988 0.339 

Age 172.950 61.330 2.820 0.013 

Sex -61.113 144.938 -0.422 0.679 

Ethnicity 17.060 33.692 0.506 0.620 

Parents Relationship Status -43.616 43.056 -1.013 0.327 

Household Income 21.029 53.761 0.391 0.701 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

 

According to the coefficient mean of the age variable in the study, for each additional year 

of age, participants expected to consume approximately 173 more calories per day (Table 9). 

Table 10. Linear regression results for added sugar predicted by age, sex, ethnicity, parents’ relationship 

status and household income 

Variable Coefficient Std. Error t-value P-value 

(Intercept) -302.165 119.842 -2.521 0.023 

Sleep Duration 0.010 0.003 2.894 0.011 

Age 8.365 5.511 1.518 0.150 

Sex -3.096 13.025 -0.238 0.815 

Ethnicity 0.050 3.028 0.017 0.987 

Parents Relationship Status -3.378 3.869 -0.873 0.396 

Household Income 4.837 4.831 1.001 0.333 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

The coefficients of 0.01 imply that the amount of added sugar is projected to rise by 0.01 

grams for each additional hour increase in sleep duration (Table 10). These positive coefficients 

imply a positive relationship between sleep duration and added sugar consumption.  

Table 11. Linear regression results for fruit and vegetables predicted by age, sex, ethnicity, parents’ 

relationship status and household income 

Variable Coefficient Std. Error t-value P-value 

(Intercept) 12.177 5.953 2.045 0.059 

Sleep Duration 0.000 0.000 -1.975 0.067 

Age -0.148 0.274 -0.542 0.596 

Sex 0.824 0.647 1.274 0.222 

Ethnicity -0.122 0.150 -0.814 0.428 

Parents Relationship Status 0.153 0.192 0.794 0.440 

Household Income -0.076 0.240 -0.318 0.755 
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5.2.5 Screen Time Data 

Descriptive statistics revealed that the children reported an average screen time of 3 h and 

18 min per day (1 h and 11 min, range=1-6 hours). A total of 81.2% of the children reported 

spending more than two hours a day engaging with screens. The participants reported an average 

screen time of 2 h and 54 min (1 h and 22 min) on weekdays and 3 h and 42 min (1 h and 11 min) 

on weekends (Table 12).  

Table 12. Comparison of objective screen time by weekdays and weekends 

Screen time (hh:mm) Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Average 3:19±0:22 3:16±0:18 0.249 

Weekdays 3:02±0:25 2:43±0:24 0.446 

Weekends 3:36±0:23 3:50±0:17 0.014 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

 

Figure 8 depicts the distribution of screen time usage percentages, revealing that engagement with 

TV surpassed that of all other digital devices. 

 

Figure 8. Distribution of screen types among participants 
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To examine the relationship between kids’ and parents’ beliefs about screen time, 

categorized as high, same, and low, a Chi-square test of independence was conducted. The results 

of the test showed that there was no significant difference between children’s and parents’ beliefs 

about screen time, (χ 2=0.672, df= 1, p=0.429) (Table 13). Only 22.7% of children and parents (5 

out of 22 participants) had similar beliefs about screen time. Interestingly, none of the children 

perceived their screen time as being high, and similarly, none of the parents perceived their 

children’s screen time as low. 

Table 13. Frequency of parents and children’s belief about screen time by category 

 

Childrens’ belief about their ST1(%) 

Parents’ belief about their children’s ST (%) 

High Moderate Low Total 

High 0 0 0 0 

Moderate 22.7 22.7 0 45.4 

Low 36.3 18.1 0 54.6 

Total 59.1 40.9 0 100 

1Screen Time 

 

The relationship between sleep parameters and screen time was examined using Pearson 

correlation analysis (Table 14).  

Table 14. The correlation between screen time and sleep parameters 

Variables r P-value 

ST1 versus Sleep Duration (Child-report) -0.162 0.471 

ST versus Sleep Duration (Parents-report) -0.363 0.097 

ST versus Sleep Duration (Actigraphy) -0.240 0.283 

ST versus Sleep Efficiency 0.055 0.806 

ST versus Number of Awakenings -0.384 0.077 

ST versus WASO -0.172 0.443 
1 Screen Time 
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5.2.6. Physical Activity Data 

 Based on the scores from the physical activity questionnaire, the sample obtained a mean 

score of 2.66 (0.45), indicating a relatively low level of physical activity. All participants were 

classified according to activity levels, 72.7% rated moderate activity (score 2-4), 22.7% rated high 

activity (score 5), and 4.5% rated low activity (score 1).  

 Results from GENEActiv showed that the average number of minutes of daily light activity 

was 132.5 (34.5), MVPA was 41.3 (30.9), and the mean daily step count was 11057 (3105).  There 

were no significant differences in daily light activity between boys and girls, but the MVPA and 

steps counts were significantly higher in boys in comparison to girls (Table 15). 

Table 15. Objective physical activity data 

Physical activity Total (n = 22)  

P-value Girls (n = 13) 

Mean ± SD 

Boys (n = 9) 

Mean ± SD 

Light Activity 132.8±29.5 132.1±42.5 0.959 

MVPA1 26.5 ± 20.9 62.7 ± 31.5 0.004 

Steps 9859 ± 2095 12786 ± 3609 0.026 
1Moderate to Vigorous Physical Activity 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

 

PAQ-C scores were positively correlated with number of steps (r = 0.45, p = 0.04). In 

contrast, there was no significant correlation between PAQ-C scores and light activity (r = 0.180, 

p = 0.424), and PAQ-C score and MVPA (r = 0.296, p = 0.18) (Table 16). 

Table 16. Correlation between objective and subjective measures of physical activity 

Variables r P-value 

PAQ-C1 Score versus Light Activity 0.180 0.424 

PAQ-C Score versus MVPA 0.296 0.181 

PAQ-C Score versus Steps 0.450 0.040 

Light Activity versus Steps 0.507 0.016 

MVPA2 versus Steps 0.776 <0.001 
1 Physical Activity Questionnaire-Children 
2 Moderate to Vigorous Physical Activity 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 
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Interestingly, MVPA measured by actigraphy did not significantly correlate with PAQ-C 

scores, whereas steps measured by actigraphy was significantly correlated. A relationship between 

sleep parameters and different types of physical activity, including light, moderate, and vigorous, 

as well as steps taken, was also examined to assess any potential relationships. As shown in (Table 

17), no statistically significant correlation could be found between these variables based on the 

analysis of the data. 

Table 17. The correlation between physical activity and sleep parameters 

Variables r P-value 

PAQ-C1 Score versus Sleep Duration (Child-report) 0.060 0.792 

PAQ-C Score versus Sleep Duration (Parents-report) 0.179 0.425 

PAQ-C Score versus Sleep Duration (Actigraphy) 0.278 0.210 

PAQ-C Score versus Sleep Efficiency 0.126 0.576 

PAQ-C Score versus Number of Awakenings -0.022 0.924 

PAQ-C Score versus WASO 0.008 0.971 

Light Activity versus Sleep Duration (Child-report) 0.357 0.102 

Light Activity versus Sleep Duration (Parents-report) 0.100 0.657 

Light Activity versus Sleep Duration (Actigraphy) 0.404 0.062 

Light Activity versus Sleep Efficiency 0.159 0.480 

Light Activity versus Number of Awakenings 0.339 0.123 

Light Activity versus WASO 0.057 0.800 

MVPA2 versus Sleep Duration (Child-report) 0.221 0.322 

MVPA versus Sleep Duration (Parents-report) 0.239 0.284 

MVPA versus Sleep Duration (Actigraphy) 0.136 0.574 

MVPA versus Sleep Efficiency -0.150 0.506 

MVPA versus Number of Awakenings 0.181 0.420 

MVPA versus WASO 0.250 0.262 

Steps versus Sleep Duration (Child-report) 0.285 0.198 

Steps versus Sleep Duration (Parents-report) 0.244 0.274 

Steps versus Sleep Duration (Actigraphy) 0.354 0.106 

Steps versus Sleep Efficiency 0.007 0.977 

Steps versus Number of Awakenings 0.357 0.103 

Steps versus WASO 0.192 0.391 
1 Physical Activity Questionnaire-Children 
2 Moderate to Vigorous Physical Activity 
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5.2.7 Anthropometrics, demographic and study outcomes (sleep, diet, ST, and PA) connections 

In Table 18, the results of Pearson correlation analyses were conducted to examine the 

associations between anthropometric variables (weight, waist circumference, and BMI percentile) 

and various study outcome variables, including sleep duration, energy, intrinsic sugar, added sugar, 

fruit and vegetable consumption, screen time, and physical activity. Notably, among these 

associations, the only significant findings were the positive correlation between weight and energy 

intake (r = 0.493, p = 0.020) and between waist circumference and energy intake (r= 0.477, p = 

0.025). 

Table 18. Correlation between anthropometric measures and study outcomes 

Variables r P-value 

Weight versus Sleep Duration -0.120 0.594 

Waist Circumference versus Sleep Duration -0.040 0.910 

BMI percentile versus Sleep Duration -0.133 0.554 

Weight versus Energy  0.493 0.020 

Waist Circumference versus Energy  0.477 0.025 

BMI percentile versus Energy  0.127 0.573 

Weight Intrinsic versus Sugar  0.059 0.794 

Waist Circumference versus Intrinsic Sugar  0.020 0.931 

BMI percentile versus Intrinsic Sugar  -0.159 0.479 

Weight versus Added Sugar  0.121 0.592 

Waist Circumference versus Added Sugar  -0.015 0.974 

BMI percentile versus Added Sugar  0.037 0.870 

Weight versus Fruit and Vegetables 0.044 0.847 

Waist Circumference versus Fruit and Vegetables -0.122 0.590 

BMI percentile versus Fruit and Vegetables -0.156 0.488 

Screen time versus Weight 0.144 0.523 

Screen time versus Waist Circumference 0.173 0.442 

Screen time versus BMI percentile -0.172 0.445 

Physical activity versus Weight -0.127 0.573 

Physical activity versus Waist Circumference 0.244 0.274 

Physical activity versus BMI percentile 0.151 0.501 

Significance levels: P-values in bold are statistically significant at the 0.05 level. 

 

A one-way ANOVA was performed to assess the impact of categorical variables, including 

ethnicity, household income, and parents’ relationship status, on various study outcomes, including 

sleep duration, energy intake, intrinsic and added sugar consumption, fruit and vegetable 
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consumption, screen time, and physical activity (Table 19, Table 20, Table 21).  According to the 

ANOVA analysis, both ethnicity and family income significantly influenced sleep duration, 

whereas parental relationship status did not, however post hoc tests were not possible because of 

single participants in certain ethnic groups and income levels.  Even so, a significant p-value 

indicates that disparities were observed across ethnic groups and income brackets of families 

collectively. A more comprehensive analysis may be possible if additional data are collected for 

the groups with one ethnicity and one level income. 

Table 19. Overview of study outcomes according to ethnic group 

Outcome Measure F-value (df) P-value 

Sleep Duration 5.79, (6, 15) 0.003 

Energy  1.07, (6, 15) 0.423 

Intrinsic Sugar 2.49, (6, 15) 0.071 

Added Sugar 2.71, (6, 15) 0.055 

Fruit and Vegetables 2.03, (6,15) 0.125 

Screen Time 0.37, (6, 15) 0.886 

Physical Activity 0.51, (6, 15) 0.794 

   

Table 20. Overview of study outcomes according to income level 

Outcome Measure F-value (df) P-value 

Sleep Duration 5.60, (3, 18) 0.007 

Energy  0.42, (3, 18) 0.743 

Intrinsic Sugar 0.97, (3, 18) 0.417 

Added Sugar 1.67, (3, 18) 0.203 

Fruit and Vegetables 0.80, (3, 18) 0.510 

Screen Time 0.49, (3, 18) 0.694 

Physical Activity 0.29, (3, 18) 0.828 

   

Table 21. Overview of study outcomes according to parents' relationship status 

Outcome Measure F-value (df) P-value 

Sleep Duration 0.40, (3, 18) 0.755 

Energy  0.72, (3, 18) 0.551 

Intrinsic Sugar 0.83, (3, 18) 0.493 

Added Sugar 0.26, (3, 18) 0.856 

Fruit and Vegetables 0.32, (3,18) 0.809 

Screen Time 0.37, (3, 18) 0.776 

Physical Activity 0.60, (3, 18) 0.602 
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CHAPTER 6: DISCUSSION 

6.1 Feasibly and Piloting of Methodologies in Children Aged 9-12 

Pilot and feasibility studies are an important phase in developing research projects, playing 

as a foundation for improving methodology, detecting challenges, and determining the viability of 

larger-scale investigation. This early phase of our investigation was initiated with a primary 

objective of determining the feasibility of an upcoming interventional study targeted at 

understanding the complex link between lifestyle factors specifically sleep and dietary intakes.  

The participant recruitment procedure, which is a critical stage in any study, provided 

insightful information and understanding of strategies for engagement and their impact. A lack of 

incentives and time limitations posed obstacles, and the engagement rate of 36.7% achieved 

through consistent email communication in a 2-month period. Its important to note that the initial 

target was 30 participants and we successfully enrolled 22 participants. A variety of strategies will 

be implemented for the larger study to address these challenges. To maximize recruitment for a 

larger study the study team will partner with community organizations to reach out to potential 

participants (e.g., schools, after school programs), use targeted online advertising to reach potential 

participants, provide financial incentives to participants to increase motivation. 

The methodical approach to collecting data was feasible and effective and of the study's 

strengths. The average completion time for several questionnaires and assessments, ranging from 

demographic information to sleep habits and dietary recalls was not burdensome to the participants 

(parent or child). Also, participants' consistent adherence to actigraphy wear throughout the study 

period indicated that the objective measures of sleep and activity were a very reliability aspect of 
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our methodology and data collection. Therefore, the combination of these questionnaire and digital 

devices could be effectively streamlined to improve compliance, and data quality in a larger trial.  

The subjective and objective measures of sleep illustrated the need use both tools together 

and with clear purpose. Observed discrepancies in sleep reporting from questionnaires and 

GENEActiv support the use of GENEActiv for precise sleep assessment (Nascimento-Ferreira et 

al., 2016) but the sleep diaries provided context when interpreting the raw actigraphy data for each 

participant.  Additionally, the two ASA24 diet recalls were a success in this study, confirming its 

continued use for a larger intervention study (Subar et al., 2020). The dietary data collected were 

generally reliable, accurate, and complete. The dietary data collected was used to assess specific 

energy and nutrient characteristics in this study but could have also been used to calculate dietary 

indices that describe overall dietary patterns. The robustness of the actigraphy and the dietary data 

allow for confident correlation and regression analysis in this small pilot study and future 

intervention studies. 

Moving forward, actigraphy and diary methods can sometimes be used interchangeably in 

the context of sleep parameter measurements, such as sleep duration. However, they may only be 

equally suitable for some aspects of sleep assessment. Both approaches effectively capture sleep 

duration, making them viable options for this parameter. On the other hand, when it comes to 

measuring specific parameters like WASO, sleep efficacy, or the number of nighttime awakenings, 

the actigraphy method provides more accurate results. As a cost-effective approach, the diary 

method complements actigraphy data by offering additional insights into children's sleep duration 

and aiding in the interpretation of raw actigraphy data. Analysis presented in Table 4 indicates that 

parental and child reports do not differ in estimating sleep duration. A single diary involving input 

from parents and the child is recommended to reduce participants' burden and improve sleep 
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duration assessment accuracy. Using the single diary with both the parent and child input provides 

a guide that can be used to help interpret actigraphy data when either sleep or activity is recorded 

outside the usual pattern for an individual. Within the scope of PA, PAQ-C provides a single overall 

score, thereby offering a simplified summary of physical activity levels and also provides insights 

into the specific types of activities children engage with. By combining the PAQ-C and actigraphy 

for physical activity assessment, the research will have activity specific context when interpreting 

the intensity and duration of various activities. If an in-depth analysis of the types of activities a 

participant engages in that put their energy expenditure in the MVPA range, the combination of 

the PAQ-C and actigraphy provide this information. Overall, the use of both the sleep diary and 

PAQ-C improve the researcher’s ability to make practical determinations and assessment of the 

objective data collected by actigraphy. 

In summary, the main objective of this study aimed to determine if our subjective and 

objective data collection could feasibly describe sleep duration and quality in a convenient sample 

of children aged 9-12, while specifically elucidating the interrelation between sleep and dietary 

habits, particularly the consumption of energy and sugar. These goals were achieved and provide 

the research team with sufficient information to refine the recruitment of participants, data 

collection by digital actigraphy, questionnaire, and online dietary recall. While the results of this 

phase of the study do not lend themselves to typical scientific data presentation formats, a key 

contribution of this feasibly assessment is through the processes that were used to collect and 

analyze the secondary outcomes of this thesis. For example, the processing of the sleep data using 

the R statistical package and GGIR (Generalized Graded Intensity Representation) package that 

processes and analyzes accelerometer data collected from wearable devices. Determining if this 

process produced valid sleep and activity data for each individual and correctly mapped to the 
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subjective data collected in the sleep diaries was critical to confirming the use of the GA actigraph 

in our larger studies. Additionally, confirming the use of the Van Hees algorithm versus other older 

but more common sleep determination algorithms for actigraphy (e.g. Sadeh 1994 or Cole-Kripke 

1992) was important for this age group. While the samples size in this study is far too low to 

validate the use of Van Hees algorithm in this age group, we are prepared pre-emptively validate 

its use in a future larger study. Therefore, while not part of this thesis, the results of the pilot study 

and our team’s assessment of the methods used will eventually be used to produce a trial manual 

for a larger intervention trial. 

6.2 Secondary Outcome Analysis from the Pilot Study 

Inadequate sleep can have negative effects on various aspects of health, such as obesity, 

heart disease, depression, academic performance, and overall well-being (Owens, 2014). Research 

by Lofthouse et al. (2009) has shown a connection between insomnia and depression in children 

and adolescents. Treating insomnia can improve the effectiveness of depression treatment. 

Additionally, there is substantial evidence linking lack of sleep to childhood obesity, which has 

long-lasting consequences (Owens, 2014). For instance, one study indicated that for every hour of 

lost sleep, adolescents had an 80% higher risk of obesity (Gupta et al., 2002). However, a study 

involving 13,568 adolescents contradicted this, suggesting that insufficient sleep is not linked to 

obesity (Calamaro et al., 2010).  

A 2017 systematic review (Dutil et al., 2017) found that insufficient sleep could be 

associated with type 2 diabetes. It is worth noting, our results indicate that longer sleep duration is 

correlated with increased sugar consumption, which is not in line with previous research (Chaput 

et al., 2018; Morrissey et al., 2019). Moreover, Watson et al. (2018) discovered no connection 

between sugar consumption, behavioral issues, or sleep problems, and this was consistent across 
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different subgroups. The discrepancies in results may be attributed to the small sample size or 

differences in the characteristics of the study population and data collection methods used to assess 

dietary habits and sleep patterns. The limited sample size may have failed to capture significant 

differences in the data, contributing to the disparities with previous studies. 

However, it's important to note that including individuals with extremely short sleep 

durations is valuable for future research. While they may seem like outliers in our current sample, 

such individuals represent a realistic data point that may emerge in larger studies. Despite their 

shorter sleep duration, their inclusion provides crucial insights into the full spectrum of sleep 

patterns and their potential impact on energy and sugar consumption. Therefore, while the smaller 

sample size may highlight them as outliers, their data significantly contributes to our understanding 

of sleep-related outcomes. As our study expands to include a more diverse population, 

incorporating individuals with varying sleep patterns, particularly short sleepers, will be essential 

to enhance the generalizability of our findings. Additionally, variations in data collection methods 

for dietary habits and sleep patterns could explain the discrepancies between our study and 

previous ones. It's worth noting that most studies so far have been cross-sectional and unable to 

establish causality, although a randomized controlled trial included in our analysis did find a 

positive association between longer sleep duration in children and increased calorie intake (Hart 

et al., 2022).  

This study showed that sleep duration is positively correlated to the amount of added sugar 

and average sugar, but after adjusting for covariates, no significant relationship was found. It has 

been shown in previous research that sugar intake and sleep duration generally have an inverse 

relationship among both children and adults (Fujiwara et al., 2019; Kjeldsen et al., 2014; 

Mozaffarian et al., 2020). In addition, Martinez and colleagues (Martinez et al., 2017) reported a 
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unadjusted relation between total sugar and sleep duration. Similar findings were reported by 

Komada and collaborators (Komada et al., 2017) who concluded that there was no significant 

relationship between sleep duration and consumption of confectionery among Japanese women 

and men. Moreover, two studies (Hjorth, Quist, et al., 2014; Hunsberger et al., 2015) found no 

relationship between sleep duration and sugar intake. In addition, three studies (Hjorth, Chaput, et 

al., 2014; Labree et al., 2015; Ma et al., 2021) found no relationship between prolonged sleep 

duration and sugar-sweetened beverage intake. These results provide further evidence for the 

complex interplay between sleep duration and diet. The mechanism underlying these associations 

must be further investigated, along with potential moderators and mediators likely to play a role. 

In addition, the findings from my study indicate that a high proportion of participants did 

not meet the recommended level of PA, with 70% having less than 60 minutes of PA per day. This 

result is consistent with the general statistic from the 2018 ParticipACTION Report Card on 

Physical Activity for Children and Youth (Tremblay et al., 2018), which showed that only 35% of 

Canadian children and adolescents between the ages of 5 and 17 met the Canadian Physical 

Activity Guidelines. This suggests a concerning trend of low levels of PA among children and 

youth. Engaging in PA can lead to a range of health benefits, including a reduction in hypertension, 

dyslipidemia, type 2 diabetes, metabolic syndrome, and some cancers. Furthermore, PA can 

contribute to other positive health outcomes, such as lowering body weight, improving mental 

health, and improving muscle, bone, and muscle strength that can prevent falls and improve daily 

living abilities (Anderson, 2004; Asigbee et al., 2018). Enhancing cognitive performance, 

increasing self-esteem, and reducing anxiety and stress are all associated with PA as well (Chomitz 

et al., 2009). A study has shown that PA is positively correlated with sleep (Sijtsma et al., 2015). 

Even though a larger sample size would have been preferable, it is crucial to note that the use of 
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actigraphy as a data collection method reduced the variability of these measures when compared 

to questionnaires alone. Hence, we were able to obtain objective and reliable data about sleep and 

physical activity. Even though our sample size was smaller than that employed in some previous 

studies, actigraphy was beneficial in improving the quality and accuracy of the gathered data. The 

present study combined self-report questionnaires with objective measures of sleep and physical 

activity, but self-reported data may be inaccurate. As well as this, objective measures of sleep and 

physical activity may not yet capture all children's behaviors. 

Most participants in my study exceeded the recommended screen time limit of 2 hours 

(81.2%). It is in line with the findings of the 2018 ParticipACTION Report Card on Physical 

Activity for Children and Youth (Tremblay et al., 2018), which reported that 51% of children 

between the ages of 5 and 17 exceeded the recommended screen time. The results of a systematic 

review of reviews found a strong evidence of associations between ST and depressive symptoms, 

with weak evidence of associations between ST and problem behaviors, anxiety, hyperactivity, and 

inattention (Stiglic et al., 2019). Sleep duration and quality are significantly affected by digital 

media from infancy through adolescence, with increased screen time associated with shorter sleep 

durations (Magee et al., 2014). As a result of inadequate sleep, daytime fatigue increases screen 

viewing and sedentary behavior the next day (Must et al., 2009). It has been shown that prolonged 

screen time is associated with obesity, dysfunction in HDL, and high blood pressure, all of which 

are cardiovascular health risk factors (Goldfield et al., 2011; Merghani et al., 2016). In agreement 

with these findings, our statistics indicate that 81.2% of our participants spent more than two hours 

on digital devices and use multiple devices at the same time. Considering the high prevalence of 

screen time and its potential impact on several aspects of health, including diet, it is important to 

realize the importance of screen time. 
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The 2018 ParticipACTION Report Card for Physical Activity for Children and Youth 

revealed that Canadian children and youth consume more added sugars than the recommended 

amount, which aligns with the present study's findings that 83% of participants exceeded the 

recommended added sugar intake. Intrinsic sugars refer to natural sugars found in fruits, 

vegetables, and dairy products. Sugars are present in this group inherently and are not added during 

processing. Added sugars is refer to the amount of sugar is added during food preparation, 

processing, or serving. Food products contain ingredients such as table sugar, high-fructose corn 

syrup, honey, and other sweeteners. For intrinsic sugars, there are no specific recommendations; 

however, there are various recommendations for added sugars. Dietary Guidelines for Americans 

recommend consuming less than 10% of energy from added sugars. A specific Dietary Reference 

Intake (DRI) for added sugar is not provided by the Dietary Reference Intake, but it is 

recommended that added sugars should not exceed 25 percent of your total energy intake. 

According to the World Health Organization (WHO), sugars from both added sugars and fruit juice 

must make up less than 10% of our total energy intake (Bailey et al., 2018). Similarly, my study 

found that 70% of participants consumed less than 3.5 servings of fruits and vegetables, which is 

consistent with the broader trend among Canadian children. Only 1 in 10 Canadian youth meet the 

recommended daily intake of fruits and vegetables (Minaker et al., 2016). Numerous health 

conditions have been associated with excessive sugar intake, such as dental caries, obesity, 

cardiovascular disease, type-2 diabetes, metabolic syndrome, and non-alcoholic fatty liver disease 

(Paglia, 2019). The health benefits of fruits and vegetables cannot be overstated. Fruits prevent 

heart disease, colon cancer, depression, and pancreatic diseases, while vegetables prevent colon 

and rectal cancer, hip fractures, strokes, depression, and pancreatic diseases (Angelino et al., 2019). 

It should be kept in mind that the dietary habits of an individual are influenced by various factors 
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such as the community they belong to, their family, and personal considerations such as the 

accessibility and affordability of food options. Considering these different variables is central to 

understanding dietary patterns, such as those outlined in the 2019 Canada Food Guideline (CFG). 

As part of the 2019 CFG, evidence-based guidelines are offered regarding healthy eating, 

emphasizing whole meals and plant-based alternatives. Nutritional frameworks such as this 

provide a great resource for evaluating and informing eating choices. 

In summary, this study explores sleep parameters and other aspects of lifestyle factors 

including PA and ST.  . Deviating from established lifestyle guidelines can have negative impacts 

on various health outcomes. While we have a good understanding of healthy lifestyles, there is 

always room for improvement and further exploration. It is important to note that this pilot cross-

sectional analysis assessed exposure and outcomes simultaneously, so we cannot infer causality or 

establish a chronological relationship. To determine causality, we need to conduct either a 

prospective cohort study or a randomized controlled trial with a specific lifestyle factor as the 

intervention. The findings from this pilot and feasibility study will help to develop such a trial that 

investigates the link between sleep and dietary patterns in children. 

In the larger trial, participants will be randomly assigned to either an intervention group or 

a control group. The intervention group would receive sleep-promoting interventions like 

cognitive behavioral therapy for those with insomnia or multi-week sleep behavior coaching 

demonstrated to increase sleep duration, while the control group will maintain their regular sleep 

habits. This randomized design will help us assess the causal effect of the intervention improving 

the dietary pattern in children, providing stronger evidence to guide sleep recommendations for 

promoting healthy eating habits. 
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6.3 Strengths 

This feasibility study, conducted on children aged 9 to 12 years, had several notable 

strengths. It employed a comprehensive approach to assess sleep and physical activity, utilizing 

both questionnaires and actigraphy. This approach allowed for a deeper understanding of the 

children's behaviors. 

Additionally, the use of water-resistant actigraphy ensured uninterrupted monitoring of 

sleep and physical activity, increasing the accuracy and reliability of the data. Furthermore, the 

inclusion of the ASA24 tool for assessing dietary habits improved the reliability and precision of 

dietary assessments. ASA24 collected data over two days, covering both weekdays and weekends, 

offering a more comprehensive view of the children's food intake and accounting for variations 

between weekdays and weekends. 

The study also considered screen time, these days an often-overlooked aspect of children's 

lives. With the growing prevalence of digital devices and streaming technologies, the use of 

screens while eating has become increasingly common across all age groups. Given the close 

relationship between passive eating and digital device use, it's crucial to factor in these variables 

when examining food intake, including the amounts and types of food consumed, in studies that 

investigate diet and other lifestyle factors. 

Lastly, this study focused on an age group that has received relatively little attention in the 

research literature. By examining sleep, physical activity, screen time, and dietary habits in 

children aged 9-12 years over the course of seven days, it aimed to provide a more comprehensive 

assessment while minimizing potential bias. This research contributes valuable insights to the field 

by shedding light on the behaviors of this age group. 
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6.4 Limitations 

The study was designed as a pilot and feasibility study, so 22 participants were recruited. 

This sample size was appropriate for this study design, because the study was observational, and 

the main objective was to determine whether it would be feasible to conduct a larger study in the 

future. Small sample sizes can limit the generalizability and reliability of study experimental 

results. Due to the smaller sample size, results may be biased or inaccurate to the extent that they 

are not representative of the population being studied. For example, the 22 participants do give us 

an expected range of data that will be collected using the actigraphy but with 22 individuals the 

normal distribution of these data points may not accurately describe the true distribution of these 

outcomes (e.g., sleep duration). To ensure the rigor of the study, several approaches were 

employed, including strict inclusion and exclusion criteria and a rigorous data analysis procedure. 

While we have taken measures to reduce the risk of type I error through strict statistical corrections, 

it's important to acknowledge that the small sample size may still contribute to this possibility. 

One more factor to consider for future studies is collecting information about dietary habits 

when the child is engaged with screen time, specifically while watching TV, and data should also 

be gathered to ascertain whether participants have their own smartphones and tablets.  

Another limitation of this study was that puberty was not assessed among participants. 

Because puberty is known to affect sleep patterns and physical activity patterns (Goran et al., 1998; 

Lucien et al., 2021), it is possible that the results were affected by puberty. Nonetheless, given the 

nature of this study, rather than aiming to draw definitive conclusions about lifestyle factors, its 

primary goal was to determine whether conducting a larger study on the subject was feasible. 

Puberty stages were not assessed to minimize participant burden and study resources. It would be 

helpful to determine the impact of puberty on children's lifestyle patterns in future studies. Our 
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study, however, provides valuable information concerning the feasibility of obtaining data on sleep 

patterns and physical activity patterns in children ages 9-12 years as part of a pilot and feasibility 

study. This information can be used to develop a larger intervention study with more 

comprehensive measures, including puberty tests. 

6.5 Future Direction 

Following what was learned from the pilot and feasibility study, the research project plans 

to begin a new phase focused on intervention. Given that, the correlation between sleep duration 

and dietary intake as the most important results across outcomes in this study. The intervention 

study will focus on a more in-depth examination of the influence of sleep duration on dietary habits 

and its potential connection to obesity. Looking ahead, we see child specific Cognitive Behavioural 

Therapy for Insomnia (CBT-I) (Edinger et al., 2021) for children with insomnia or medium-term 

coaching approaches for extending sleep for short sleepers without insomnia (Baron et al., 2021; 

Baron et al., 2023) as a promising path for intervention. 

An organized, evidence-based therapeutic method for treating sleep-related conditions is 

cognitive behavioral therapy for insomnia (CBT-I). Behavioral and cognitive strategies are 

combined to target the psychological factors contributing to sleep disturbances. In CBT-I, sleep 

habits are developed, dysfunctional thinking patterns about sleep are modified, and factors 

hindering sleep are managed. This therapy strategy frequently uses methods including sleep 

deprivation, stimuli control, cognitive restructuring, relaxation training, and sleep hygiene 

instruction. Overall, CBT-I aims to promoting a more regular and restorative sleep pattern 

(Alimoradi et al., 2022; Redeker et al., 2020). Across different age groups, CBT-I has been proven 

to be an effective approach to sleep difficulties (Dewald-Kaufmann et al., 2019). Where there is 

no indication that the children have insomnia a modified sleep coaching program will be employed. 
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To develop a comprehensive CBT-I or sleep coaching program, we intend to collaborate with sleep 

specialists and psychologists in our upcoming phase of research. 

6.6 Conclusion 

In conclusion, this pilot and feasibility study provides valuable insights into research design 

implementation, participant recruitment and retention, practical data collection, and overall study 

feasibility. High retention rates and effective participant engagement strategies affirm the study's 

feasibility. The data collection, including the use of ASA24 for dietary assessment, yielded high-

quality data for analysis. The decision to focus on actigraphy and self-reported data for measuring 

sleep parameters in a future intervention study is a strategic one aimed at optimizing research 

efforts and resources. 

This pilot study enhances our understanding of the intricate relationship between lifestyle 

factors, especially sleep and dietary intake. It aligns with our success criteria, which involve 

demonstrating study feasibility, gathering preliminary data, identifying challenges, generating 

recommendations, and informing future research decisions.  
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CHAPTER 7: Appendices 

 7.1 Consent Form 

 

 

TITLE: Sleep Duration and Quality in Children: Interactions with Food Choices, Energy 

Balance and Digital Screen-Time (Sleep - FAST Study: Sleep, Foods, Activity, Screen Time) 

   

 

RESEARCHER(S):    Dr. Scott Harding  Phone Number: 864-8539 / 864-4711 

 

SUPERVISOR(S):  

 

SPONSOR/FUNDER: Memorial University of Newfoundland/ Janeway Hospital 

 

 

You have been invited to take part in a research study.  Taking part in this study is voluntary.  You 

may choose to take part or you may choose not to take part in this study.  You also may change 

your mind at any time. 

 

This consent form has important information to help you make your choice. It may use words that 

you do not understand. Please ask the [researcher(s)/study staff] to explain anything that you do 

not understand. It is important that you have as much information as you need and that all your 

questions are answered.  Please take as much time as you need to think about your decision to 

participate or not, and ask questions about anything that is not clear. You may find it helpful to 

discuss it with your friends and family. The [researcher/study staff] will tell you about the study 

timelines for making your decision. 

 

1.  Why am I being asked to join this study? 

 

You are being invited to join this study because our target age group is children 9 -12 years. This 

study is being done to find out more information about the relationship between sleep duration and 

quality and impact of it on food choices. Also, we are trying to find relationship between physical 

activity, screen time and food choices. 

 

2. How many people will take part in this study?    

 

This study will take place in Newfoundland, Canada, North America. The study will enroll a total 

of 30 people.  

 

 

 

 

3. How long will I be in the study? 
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You will be expected to come to the Nutrition and Lifestyle Lab in Memorial University for 2 

visits over the next 12 months.  Each visit will last 1-2 hours. 

 

4.   What will happen if I take part in this study?   

  

If you agree to take part in this study, the following tests and procedures will be done in addition 

to your usual care.  

• Measuring height, weight, waist and hip circumference, blood pressure in the study. 

• Ask you questions in demographic questionnaire like age, sex, ethnicity, parents’ 

education level, household income, etc.  

• Questionnaires about Physical Activity, Sleep, Screen Time, Food Habits twice per year 

(School year phase and summer phase which is optional) should be completed by 

participants and parents.  The purpose of the questionnaire is to understand how four 

important factors of lifestyle is affect on obesity and health status. Each questionnaire will 

take about 5 minutes to complete. Food recall take about 45 minutes. Some of the questions 

are personal; you may choose not to answer these if you wish.  

• Completing two 24-hour recalls using the US National Cancer Institute web-based, diet 

recording software. 

• Wearing Actigraphy device for seven days. 

• Participant Diaries - You will be asked to keep a diary of when you use Actigraphy. Please 

record the exact time of using Actigraphy in your daily diary.   

• A detailed list of all tests and procedures may be found on a table after the Signature Page.  

 

5. Are there risks to taking part in this study? 

Actigraphy is a non-invasive method for measuring the amount of physical activity and sleep. 

Also, there are no reports that actigraphy has side effect. But, using the actigraphy for a week 

maybe bring the inconvenience for you. 

During the study, there are several questionnaires which can be some discomfort answering and 

during the study you should attend twice to Nutrition and Lifestyle lab at Memorial University. 

Despite protections being in place, there is a risk of unintentional release of information. 

Researchers will make every attempt to protect your privacy.  

 

Just for your information you can contact in emergency:  

Mental health resources – Doorways (709) 752-4903; Mobile Crisis Response Team (709) 437-

4668; Child & Adolescent Mental Health Central Intake (709) 777-2200; bridgethegap.com; and 

any Hospital Emergency Room. 

 

 

6. What are the possible benefits of participating in this study?   

 

There may not be direct benefit to you from taking part in this study. 

We hope that the information learned from this study can be used in the future to 

benefit other people with unhealthy lifestyle. 
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7. If I decide to take part in this study, can I stop later? 

It is your choice to take part in this study, participation is voluntary. You can change your mind at 

any time during the research study. The study team may ask why you are withdrawing for reporting 

purposes, but you do not need to give a reason to withdraw from the study if you do not want to. 

If you decide to leave the study, you can contact your researcher. They will discuss other options 

with you. 

 

You may fully withdraw from this study. This means that the researcher/study staff will no longer 

access your health records or use your data for research and all data collected about you will be 

destroyed.  

 

We can remove your data up to the point of publishing the data or presenting it in abstract form at 

a conference. 

 

 

 

 8. What are my rights when participating in a research study? 

You have the right to receive all information that could help you make a decision about 

participating in this study, in a timely manner.  You also have the right to ask questions about this 

study at any time and to have them answered to your satisfaction.  

 

Your rights to privacy are legally protected by federal and provincial laws that require safeguards 

to ensure that your privacy is respected. 

 

Signing this form gives us your consent to be in this study.  It tells us that you understand the 

information about the research study.  When you sign this form you do not give up any of your 

legal rights against the study doctor, sponsor or involved institutions for compensation, nor does 

this form relieve the study doctor, sponsor or their agents of their legal and professional 

responsibilities. 

 

You have the right to be informed of the results of this study once the entire study is complete. A 

lay summary of results will be sent to each participant next six months after completing the data. 

Also, results with detail will publish through the conference and papers. 

 

You will be given a copy of this signed and dated consent form prior to participating in this study. 

 

9. What about my privacy and confidentiality? 

 

Protecting your privacy is an important part of this study.  If you decide to participate in this study, 

the researchers/study staff will collect and use information from your health records.  They will 

only collect and use the information they need for this study, including: 

• gender 

• date of birth (1990) 
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• information from study interviews and questionnaires 

 

The personal health information or personal information collected about you will have your 

directly identifiable information removed (i.e., name) and replaced with a code or with a “study 

number”.  There will be a master list linking the code numbers to names. The researcher is 

responsible for keeping it separate from the personal health information.  

 

Study information collected during the study will kept at this site and stored in a secure, locked 

place that only the study staff will be able to access.  After the study closes, study information will 

keep as long as required by law, which could be 7 years or more. This information will be stored 

in Memorial University of Newfoundland. Dr. Scott Harding is the person responsible for keeping 

it secure.  

 

 

All information that identifies you will be kept confidential, and to the extent permitted by 

applicable laws, will not be disclosed or made publicly available, except as described in this 

consent document. Every effort to protect your privacy will be made. Even though the risk of 

identifying you from the study data is very small, it can never be completely eliminated. If there 

is a breach of your privacy anytime after your participation in this study you will be notified.  

 

 

Communication via e-mail is not absolutely secure. We do not recommend that you communicate 

sensitive personal information via e-mail. 

 

 

10. Who will see my personal information?  

 

Personal health information under the supervision of the study staff to check that the information 

collected for the study is correct and to make sure the study followed the required laws and 

guidelines:  

 

• Principal investigator 

• Study staff 

• HREA staff 

 

We may continue to review your  study information that you have consented for the study to access 

for a period of time after your last study visit in order to check that the information, we collected 

is correct.   

 

 

Your access to records 

You have the right to see the information that has been collected about you for this study. If you 

wish to do so, please contact your study staff. 

 

 

11. Commercialization:   
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In this study there is no possibility that a commercial product be developed. 

 

 

13. What about questions or problems? 

 

If you have any questions about taking part in this study, you can meet with the principal 

investigator who is in charge of the study.  That person is:  

Dr. Scott Harding  

Phone Number: 864-8539 / 864-4711 

 

Or you can talk to someone who is not involved with the study at all but can advise you on your 

rights as a participant in a research study.  This person can be reached through: 

                  

Ethics Office at 709-777-6974 

      Email at info@hrea.ca 

 

Signature Page 

 

My signature on this consent form means: 

• I have had enough time to think about the information provided and ask for advice if 

needed. 

• All of my questions have been answered and I understand the information within this 

consent form. 

• I understand that my participation in this study is voluntary. 

• I understand that I am completely free at any time to refuse to participate or to withdraw 

from this study at any time, without having to give a reason, and that this will not change 

the quality of care that I receive. 

• I understand that it is my choice to be in the study and there is no guarantee that this study 

will provide any benefits to me.  

• I am aware of the risks of participating in this study. 

• I do not give up any of my legal rights by signing this consent form. 

• I understand that all the information collected will be kept confidential and that the results 

will only be used for the purposes described in this consent form. 

• I agree, or agree to allow the person I am responsible for, to take part in this study 

 

___________________________________________________________________________  

Signature of participant    Printed name   Day Month Year 

 

mailto:info@hrea.ca
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______________________________________________________________________________ 

Signature of person authorized   Printed name   Day Month Year 

as substitute decision maker  

 

______________________________________________________________________________ 

Signature of person conducting  Name printed    Day Month Year  

the consent discussion 

 

______________________________________________________________________________ 

 

To be signed by the investigator: 

 

I have explained this study to the best of my ability. I invited questions and gave answers. I believe 

that the participant/substitute decision maker fully understands what is involved in being in the 

study, any potential risks of the study and that he or she has freely chosen to be in the study. 

______________________________________________________________________________

___ 

Signature of Researcher   Name Printed     Day Month 

Year 

Signature Page for Parent/Guardian  

 

My signature on this consent form means: 

• I have had enough time to think about the information provided and ask for advice if 

needed. 

• All of my questions have been answered and I understand the information within this 

consent form. 

• I understand that my participation in this study is voluntary. 

• I understand that I am completely free at any time to refuse for my child/ward to participate 

or to withdraw from this study at any time, without having to give a reason, and that this 

will not change the quality of care that my child/ward receives. 

• I understand that it is my choice for my child/ward to be in the study and there is no 

guarantee that this study will provide any benefits to me.  

• I am aware of the risks of my child/ward participating in this study. 

• I do not give up any of my my child/ward’s legal rights by signing this consent form. 

• I understand that all of the information collected will be kept confidential and that the 

results will only be used for the purposes described in this consent form. 

 

 

I consent for my child/ward        to take part in this 

study.    

 

 

           

 ________ 
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Signature of parent/guardian   Name printed                 Day Month 

Year  

 

         

 _____________________ 

Signature of person conducting  Name printed                  Day Month 

Year   the consent discussion 

 

______________________________________________________________________________

_____ 

 

To be signed by the investigator: 

 

I have explained this study to the best of my ability. I invited questions and gave answers. I believe 

that the parent/guardian fully understands what is involved in being in the study, any potential 

risks of the study and that he or she has freely chosen for the child/ward to be in the study. 

 

___________________________________  

 _________________________________ 

Signature of Investigator                          Printed Name                                                      Day 

Month Year 

To be signed by the minor participant [if appropriate] 

Assent of minor participant: 

 

I understand the purpose of this research  

I understand that it is my decision to take part in this study. I can stop taking part if I chose. 

I understand that taking part in this research may not help me.  

I understand that there may be risks to participating in this study.    

 

 

I agree that I will take part in this study  

 

 

             

Signature of minor participant           Day Month Year   

    

             

Name printed         Age     

    

Participant Assistance 

 

Complete the following declaration only if the participant is unable to read: 

• The informed consent form was accurately explained to, and apparently understood by, the 

participant, and 

• Informed consent was freely given by the participant 

 



90 
 

 

Signature of Impartial Witness  Printed Name  Day Month Year 

 

 

 

Complete the following declaration only if the participant has limited proficiency in the 

language in which the consent form is written and interpretation was provided as follows: 

• The informed consent discussion was interpreted by an interpreter and   

• A sight translation of this document was provided by the interpreter as directed by the research 

staff conducting the consent. 

  

Interpreter Declaration and Signature:   

By signing the consent form I attest that I provided a faithful interpretation for any discussion that 

took place in my presence, and provided a sight translation of this document as directed by the 

research staff conducting the consent. 

  

 

 

Signature of Interpreter  Printed Name  Day Month Year 
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7.2 Demographic Questionnaire 
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7.3 Screen Time Questionnaire 
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7.4 Children Sleep Habit Questionnaire 
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7.5 Parents Report Sleep Diary 
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7.6 Child Report Sleep Diary 
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7.7 Epworth Sleepiness Scale for Children and Adolescents Questionnaire 
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7.8 Physical Activity Questionnaire 
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7.9 List of Variables Defined by Type 
 

• Height: the unit is cm, continuous 

• Weigh: the unit is kg, continuous 

• Waist circumference: the unit is cm, continuous 

• BMI: the unit is kg/m2, continuous 

• BMI percentile: unitless, categorical 

• Sleep duration: the unit is hh:mm, continuous 

• Sleep efficiency: the unit is (%), continuous 

• Wake after sleep onset: the unit is min, continuous 

• Number of awakenings: unitless, continuous 

• Energy intake: the unit is Kcal, continuous 

• Macronutrients (carbohydrate, fat, protein): the unit is gram, continuous 

• Fruits and vegetables: the unit is serving size description, continuous 

• Intrinsic sugar, added sugar: the unit is gram, continuous 

• Screen time: the unit is hh:mm, continuous 

• Light, moderate to vigorous physical activity: the unit is min, continuous 

• Steps: unitless, continuous   
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