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ABSTRACT 

Sleep is critically important to human health. However, the quantity and quality of sleep can vary 

within and among individuals over time, affecting overall wellness. Adolescence is a critical time 

for development, both for physical health, as well as health-related behaviors and habits. Physical 

health is known to be influenced by health-related behaviors such as sleep hygiene, which 

promotes good sleep. Physical health and engagement in health-related behaviors also are known 

to influence other aspects of well-being, namely subjective well-being, or happiness. Adolescents 

are often characterized by their changing sleep needs, patterns, and habits. This study is a 

secondary analysis of data, and utilized data already collected as part of a larger study. This non-

experimental observational study utilized self-reported measures to characterize the sleep patterns 

in 450 high school students to examine the typical hours of sleep per night students report 

obtaining, and the extent to which they report obtaining the recommended hours of sleep per night. 

The study also examined demographic characteristics, sleep hygiene factors, and subjective well-

being as potential predictors of sufficient sleep (defined as 8 or more hours per night). This study 

found an average of 7 hours and 29 minutes of sleep per night reported by the high school students 

in the sample, with 32% of the sample reporting sufficient sleep (i.e., sleep for 8 or more hours per 

night). A binomial logistic regression analysis was used to examine the predictive power of a 

model including race, gender, socioeconomic status, grade level, sleep hygiene factors, and 

subjective well-being, on sufficient sleep. The model was not significant for the purpose of 

predicting sufficient sleep in the sample. The predictive power of the model was found to have an 



 

 v 

overall success rate of 64.3%. Future research is needed to identify a model with a higher success 

rate for predicting sufficient sleep in high school students, and to address the high rates of 

insufficient sleep in this population. 
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CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

Health promoting behaviors are the activities that facilitate a healthy lifestyle and 

contribute positively to one’s health, such as eating a balanced and nutritious diet, exercising for 

an hour or more per day, and getting the recommended amount of sleep each night. Engagement 

in health promoting behaviors is linked to positive subjective well-being, which is commonly 

defined as satisfaction with life, and positive affect (e.g., feelings of happiness) as opposed to 

negative affect (e.g., feelings of sadness; Diener, 2000; Diener & Chan, 2011; Suldo, 2016; Suldo; 

Shaffer 2008, Suldo et al. 2016). Put simply, those who engage in behaviors known to improve 

their physical health also report feeling happy and satisfied with their lives (Kern et al. 2015; 

Lyubomirsky et al. 2005; Shaffer-Hudkins, 2011; Smith, 2019). An example of a category of 

health promoting behaviors is sleep hygiene (e.g., having a standard bedtime routine). Sleep 

hygiene involves the sleep environment (e.g., going to bed in a safe, comfortable, quiet place), and 

other behaviors or conditions that promote good sleep, including physiological factors (e.g., not 

going to bed hungry), cognitive and emotional factors (e.g., going to bed with a clear mind, rather 

than anxiety about the next day), bedtime routines, and sleep stability (i.e., having a regular and 

consistent bedtime and wake time; Hauri, 1977; Lemola et al. 2013; Stepanski & Wyatt, 2003; 

Weinberg et al. 2016). Sleep hygiene also involves refraining from engagement in sleep inhibiting 

behaviors, such as consuming caffeine or other stimulating substances in the evening, taking 

daytime naps, or going to bed with loud music playing (Hauri, 1977b; Lemola et al. 2013; 
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Stepanski & Wyatt, 2003; Weinberg et al. 2016). Healthy sleep is defined as sleep which facilitates 

a quality sleep cycle, which typically includes obtaining 8 to 10 hours of sleep per night among 

teenagers aged 13-18 (Paruthi et al. 2016) and a regular sleep-wake schedule. Quality sleep is 

undisturbed and facilitates sufficient time in the various necessary sleep stages. Research has found 

that high school students in particular do not obtain sufficient amounts of sleep, with estimates of 

about 70% of high school students sleeping less than 8 hours per night (Eaton et al. 2008; Wheaton 

et al. 2018). 

Research has shown a relationship between sleep hygiene practices, including sleep 

quantity and sleep quality (Brick et al. 2010; Brown et al. 2002; LeBourgeois et al. 2005; Suen et 

al. 2010), and sleep quality and subjective well-being (Gadermann et al. 2016; Lai, 2018; 

Weinberg et al. 2016). Studies also have found links between health promoting behaviors and 

subjective well-being (Shaffer-Hudkins, 2011; Smith, 2019), however the role of sleep hygiene 

behaviors on levels of subjective well-being in high school students has not been explored 

specifically. Previous research in youth has focused on early adolescents, namely middle school 

students (i.e., students in grades 6 through 8), which is understood to be a different developmental 

stage from high school aged adolescents (i.e., students in grades 9 through 12).  

Considering the high rates of inadequate sleep among high school students, the negative 

effects of inadequate sleep, the associations between sleep and subjective well-being, and the 

importance of subjective well-being to long-term outcomes, further research is needed in high 

school students to explore the relationship among sleep hygiene factors and between sleep hygiene 

and subjective well-being.  



 

 3 

Subjective Well-Being 

Subjective well-being can be thought of simply as happiness. Scientifically, it is a construct 

composed of self-reported levels of affect and satisfaction with life, with higher levels of positive 

affect (e.g., feelings of pleasure) and satisfaction with life and lower levels of negative affect (e.g., 

feelings of sadness) contributing to better subject well-being, and lower levels of positive affect 

and satisfaction with life and higher levels of negative affect contributing to worse subjective well-

being (Diener, 2000; Diener & Chan, 2011; Suldo, 2016; Suldo & Shaffer, 2008; Suldo et al. 

2016). Subjective well-being is an important construct of study in adolescent populations because 

it is known to be associated with several important long-term outcomes, including mortality (Moor 

et al. 2014), physical health (Diener & Chan, 2011), academic achievement (Suldo et al. 2006), 

mental health (Suldo et al. 2011), and even relationship satisfaction (Suldo & Huebner, 2004). 

Sleep Hygiene 

For the purpose of this study, sleep hygiene referred to the behaviors and practices known 

to positively influence sleep quality, such as consistent sleep times, reduced caffeine intake, 

reduced exposure to light and noise near bedtime, and a sense of safety during sleep (Hauri, 1977a; 

Lemola et al. 2013; Stepanski & Wyatt, 2003; Weinberg et al. 2016). Sleep hygiene and quantity 

are important constructs of study in adolescent populations as they have well established 

implications for long term outcomes, including emotional (Vriend et al. 2015) and cognitive 

functioning (De Bruin et al. 2017; Vriend et al. 2015), including functions related to academic 

performance, such as attention, response inhibition, memory, and problem solving (Cassoff et al. 

2014), as well as physical health outcomes, such as body mass index and cardiovascular disease 

(Cappuccio et al. 2008; Cespedes et al. 2016; Fatima et al. 2015; Feliciano et al. 2018; Taveras et 
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al. 2014). Sleep quantity in high school students is also related to risk-taking behaviors (Meldrum 

& Restivo, 2014; Wheaton et al. 2016). 

The Connection between Subjective Well-Being and Sleep Hygiene 

 The relationship between subjective well-being and sleep hygiene has been documented in studies 

focusing on middle school students. In one study examining the relationship between various 

health promoting behaviors, including sleep hygiene, and subjective well-being in middle school 

students, Shaffer-Hudkins (2011) found that the number of hours of sleep reported by participants 

was significantly and positively associated with their reported levels of subjective well-being, with 

those reporting higher average hours of sleep per night reporting higher levels of subjective well-

being than those reporting lower average hours of sleep per night. Although the study provides 

support for the relationship between sleep hygiene and subjective well-being in middle school 

students, further exploration of other components of sleep hygiene as well as exploration in high 

school student samples is warranted. 

Theoretical Frameworks 

The present study aimed to examine the sleep hygiene practices, a specific health-

promoting behavior of high school students, as well as the association of sleep hygiene practices 

and hours of sleep per night with the subjective well-being of high school students in grades 9 

through 12. Although the constructs are related, they also are distinct from one another. For that 

reason, the present study utilized two distinct theoretical frameworks, PERMA Theory (Seligman, 

2012) and the Health Promotion Model (Murdaugh et al. 2019; Pender, 2011), to support the 

exploration of both sleep and subjective well-being within this sample. 

Well-being, as theorized by Seligman (2012), is a construct composed of five measurable 

elements proposed as an alternative or improvement on the study of happiness as the focus of 
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positive psychology. In his original theory, Authentic Happiness (Seligman, 2002), happiness 

included three elements: positive emotions, engagement, and meaning. Originally, happiness was 

measured by life satisfaction alone. The problem with measuring life satisfaction alone is that it 

usually only reflects how the rater feels, or their mood, which tends to be fickle in the moment that 

they complete the rating. In addition, Seligman argued that happiness simply did not account for 

much outside of positive emotion and pleasant feelings, missing the influence of other factors of 

positive psychology which affect individuals’ overall sense of well-being. Therefore, Seligman 

proposed a new theory that described a more complex approach to understanding and measuring 

the construct of well-being and included the need for consideration of multiple elements. 

Specifically, in order to meet the requirements of an element of the construct of well-being, the 

potential element must contribute to well-being, be commonly desired and pursued for its own 

sake, and not overlap in terms of measurement or definition with any other elements (Seligman, 

2012).   

Seligman (2012) identified five measurable elements to the construct of subjective well-

being, adding two to his original three and using a mnemonic, coined it PERMA theory: positive 

emotions, engagement, [positive] relationships, meaning, and accomplishment, all possessing each 

of the above criteria. Positive emotions remained included in PERMA theory but of importance, 

was no longer considered a primary determinant. Engagement was also retained by Seligman when 

he determined the five elements of well-being. Seligman (2012) describes engagement as a sense 

of ‘flow’ experienced when one is so absorbed in an activity in which they lose their sense of self-

consciousness. Meaning is the final element from the original Authentic Happiness theory that 

made the cut for PERMA theory. Simply, meaning describes a sense of belonging and purpose in 

life. Positive relationships were one of the two new additions to PERMA theory. The connections 



 

 6 

humans have with one another through relationships is part of what makes them humans. The 

interactions and relationships shared with others, or the lack of, influence well-being. 

Accomplishment, as the final element of well-being, can be described by the drive to win for 

winnings sake. Taken together, these elements compose the construct of subjective well-being, 

which is an important outcome associated with health, therefore worthy of examining as it relates 

to the health promotion practices of high school students. 

The Health Promotion Model (Murdaugh et al. 2019; Pender, 2011) has a history dating 

back to the 1980s when it was first developed for use in the nursing profession to help improve 

patient health by targeting modifiable behaviors that influenced their health. It has changed over 

time to reflect new knowledge and perspectives related to health and health promoting behaviors, 

but at its core, the Health Promotion Model facilitates health behavior change in individuals by 

targeting the affective, cognitive, and social influences on engagement in the related behaviors. 

This is done by identifying current health-related behaviors (e.g., physical activity), setting goals 

(e.g., increase physical activity), identifying personal influences (e.g., perceived benefits of 

behavior, barriers, self-efficacy, and activity related affect), interpersonal influences (e.g., social 

norms, social support, role models), situational influences, and level of commitment to their plan 

of action.  

The Health Promotion Model takes into account various influences on individuals’ 

willingness to engage and actual engagement in health promoting behaviors, including cognitive, 

affective, and social factors, and the PERMA Model considers multiple factors influencing 

subjective well-being. It is clear that there is overlap among the influences considered by each 

model (e.g., affective influences on engagement in health promoting behaviors may include affect 

related to engagement in behaviors such as feeling happy after physical activity, which would be 
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taken into account when measuring levels of emotions or positive affect under the PERMA Model; 

social influences on engagement in health promoting behaviors may overlap with the positive 

relationships described in the PERMA model; cognitive influences on engagement in health 

promoting behaviors may include finding a sense of meaning or desire for achievement).  

Because there is overlap among the factors influencing both health related behaviors and 

subjective well-being, it is helpful to consider the theoretical perspectives of both the Health 

Promotion Model and the PERMA Model when considering the relationship between health-

related behaviors (e.g., sleep hygiene) and subjective well-being. Therefore, this study utilizes both 

the PERMA Model and the Health Promotion Model as frameworks for examining subjective well-

being and health promoting behaviors, specifically sleep hygiene practices, and the relationship 

between them in high school students. 

Research Questions 

The purpose of this thesis was to examine the sleep hygiene practices and hours of sleep 

obtained, and the relationship between sleep and subjective well-being in students in grades 9 

through 12, by addressing the following questions:  

(1) How many hours of sleep per night do students report obtaining during the school week? 

(2) To what degree do students obtain the recommended number of hours of sleep per night? 

(3) To what extent, if any, are the following sleep hygiene factors related to the degree to which 

students obtain the recommended number of hours of sleep per night: physiological, 

behavioral arousal, cognitive/emotional, environmental, sleep stability, daytime sleep, 

substances, and bedtime routine after controlling for demographic differences? 

(4) To what extent, if any, is the number of hours of sleep obtained per night related to 

subjective well-being in students, after controlling for demographic differences? 
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Hypotheses 

 Based on previously conducted research examining the relationship between sleep and well-being 

in various groups, it was hypothesized that the high school students in the sample will report hours 

of sleep less than what is recommended for their age group at high rates. It also was hypothesized 

that after controlling for the demographic differences in the sample, that engagement in sleep 

hygiene factors and levels of subjective well-being would successfully predict reports of sufficient 

sleep. Specifically, based on previous research, it was expected that a positive relationship would 

be found between subjective well-being and the number of hours of sleep reported in the current 

study sample, such that those obtaining the recommended hours of sleep per night also would have 

higher reported levels of subjective well-being compared to those who did not obtain the 

recommended hours of sleep per night. It also was hypothesized that obtaining the recommended 

number of hours of sleep per night would be associated with higher engagement in other sleep 

hygiene factors compared to those who did not obtain the recommended hours of sleep per night. 
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CHAPTER 2 

LITERATURE REVIEW 

The purpose of this chapter is to provide a comprehensive literature review of sleep and 

well-being, and links between the two constructs. A rationale for examining positive indicators of 

sleep (i.e., sleep hygiene) and well-being (i.e., subjective well-being) also is provided. This chapter 

also will provide summaries of research, including methodologies and results, which have 

examined the relationship between sleep and well-being. Differences in demographic features 

(e.g., gender, race, socioeconomic status) in relation to sleep and well-being will be presented as 

well, to examine the potential role of such factors on the relationship between these two constructs. 

Sleep Hygiene 

Overview 

The practice of good sleep hygiene habits (e.g., going to bed at the same time every night) 

has been identified as an important health promoting behavior. The American Academy of Sleep 

Medicine’s consensus statement suggests that adolescents aged 13 to 18 years should obtain 8 to 

10 hours of sleep per 24 hours (Paruthi et al. 2016). The literature highlights high rates of poor 

sleep in adolescents, specifically, insufficient number of hours of sleep per night, with estimates 

of 70% of students in grades 9 through 12 in the United States getting less than 8 hours of sleep 

on school nights (Carskadon et al. 2006; Eaton et al. 2008; Wheaton et al. 2018), and a high rate 

of unidentified, and therefore untreated, sleep disorders in this population (Owens, Maxim, et al. 
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2000). Although the effect of the current global pandemic on adolescent sleep has not yet been 

reported, a meta-analysis of studies examining sleep in adults conducted by Jahrami et al. (2021) 

has recently reported that about 40% of adults in the general population may be experiencing sleep 

problems during the pandemic, with rates of about 75% among COVID-19 patients. This meta-

analysis sampled studies of adults from the general population, health care providers, and COVID-

19 patients from countries across the world (K=44, N=54,231). Of note, meta-analyses examining 

the rate of sleep problems among the general adult population prior to the pandemic report 

estimates of about 15% (Cao et al. 2017). With such increases in sleep problems among adults 

during this time, it is likely that a similar increase in sleep problems is being experienced among 

adolescents as well. 

The importance of sleep for adolescents cannot be overemphasized. The relationship 

between sleep and mental health, emotions, mood, and behaviors is well documented in sleep 

literature (Alfano et al. 2009; Gadermann et al. 2016; Lai, 2018; Weinberg et al. 2016; Wolfson et 

al. 2015). For example, Kaneita et al. (2007) found that students in grades 7 through 12 who slept 

fewer than 7 hours or more than 9 hours, had more mental health problems than students who slept 

between 7 and 9 hours in a sample of 99,668 students in grades 7 through 12 in Japan. They also 

reported an inverse relationship between mental health and insomnia symptoms, with those 

reporting worse mental health also reporting more symptoms of insomnia. Fitzgerald et al. (2011) 

reported similar findings in their study of sleep patterns and suicidal ideation. In their sample of 

26,936 American public and private high school students, they found that students, aged 12 to 18 

years, with sleep problems (defined as 5 or fewer hours, or 10 or more hours of total sleep time 

per night) had increased risk of suicidal ideation, compared to students without sleep problems 

(i.e., those who reported between 8-10 hours of total sleep time). 
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The amount of sleep recommended for children and adolescents has changed over time. In 

a systematic literature review conducted by Matricciani et al. (2011) identified 32 sets of 

recommendations for children and adolescents published between 1897 and 2009, 15 of which 

included recommendations for ages 14 to 18 years old, and identified a general decrease in the 

recommended number of hours over time. The number of hours recommended for ages 14 to 18 

years old has ranged from 8 hours to 10 hours over the course of the century, however the study 

identified a trend toward a decreasing number of hours recommended over time, specifically a 

decrease at a rate of about 0.35 minutes per year. They also found that recommended hours of 

sleep has consistently been about 37 minutes greater than the actual hours of sleep in the specific 

age-group populations at the time. 

In terms of how sleep recommendations are determined, Matricciani et al (2011) also 

examined the methods and rationales reported by the 35 publications for the basis of their 

recommendations, and found that only one provided a rationale, basing their recommendations on 

the actual sleep of a sample of healthy children (Seham & Seham, 1926). The remaining 

recommendations were not based on empirical evidence but rather on ‘rules of thumb’ and ‘expert 

opinion’. In fact, the most recent recommendation for adolescent sleep duration, published by the 

American Academy of Sleep Medicine (Paruthi et al., 2016), reports that their method for 

determining their recommendations was by a panel of experts reviewing the scientific evidence 

addressing the relationship between sleep duration and health. This resulted in the recommendation 

for teens aged 13 to 18 years old to obtain 8 to 10 hours of sleep per night, which was used as the 

reference for the purposes of the present study. 

The literature clearly supports the association between poor sleep and poor mental health, 

but it also suggests causation of (poor) mental health by poor sleep in some cases. For example, as 
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a result of their randomized controlled trial, Hiscock et al. (2015) showed that the frequency and 

severity of symptoms in their sample of 244 children aged 5 to 12 years with Attention Deficit 

Hyperactivity Disorder (ADHD) was significantly decreased following a behavioral sleep 

intervention (i.e., sleep hygiene). Specifically, they reported that the sleep hygiene intervention 

decreased sleep problems, decreased ADHD symptom frequency and severity, as measured by 

parent and teacher-rated ADHD rating scale IV (DuPaul et al. 1998), improved behavior, as 

measured by the Strengths and Difficulties questionnaire (Goodman, 1997), and improved working 

memory, as measured by the Working Memory Test Battery for Children (Pickering & Gathercole, 

2001) at 3 months and 6 months following the intervention.  

In addition to mental health, the literature also highlights the relationship between sleep 

and academic performance. Dewald et al. (2010) conducted a meta-analysis showing the 

association between sleep quality and school performance, reviewing 16 studies (N=13,631) that 

included students with mean ages between 8 and 18 years. The researchers excluded from their 

meta-analysis studies with specified samples of individuals with psychiatric illness or sleep 

disorders. All studies included in the meta-analysis used standardized test scores, grade point 

averages, or questionnaires to directly assess school performance, and used self-report, parent-

report, or polysomnography to measure sleep quality. They found that the literature consistently 

showed significant positive relationships between school performance and sleep quality. 

There is a clear relationship between sleep quality and mental health and sleep quality and 

school performance. Fortunately, sleep quality is amenable to intervention, suggesting potential 

improvement of aforementioned outcomes. As will be discussed more in depth in the next section, 

sleep hygiene practices are associated with sleep quality. Thus, sleep hygiene is an important and 

fortunately changeable factor related to mental health and academic success.  
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 Knowledge of good sleep hygiene practices has been identified in the literature as a factor 

influencing engagement in sleep hygiene practices. For example, Brown et al. (2002) conducted a 

study of the relationships between sleep hygiene awareness, sleep hygiene practices, and sleep 

quality in university students. In their study of 124 undergraduate students (mean age=19.46, 

SD=2.70) , sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI; (Buysse et 

al. 1989)), and knowledge about good sleep hygiene and self-reported engagement in sleep hygiene 

practice using the Sleep Hygiene Awareness and Practice Scale (SHAPS; Lacks & Rotert, 1986). 

Brown et al. (2002) found that awareness and knowledge about sleep hygiene predicted sleep 

hygiene practices, which predicted sleep quality. These findings suggest that because sleep quality 

is predicted by sleep hygiene, and sleep hygiene can be predicted with knowledge of sleep hygiene, 

education about sleep hygiene could serve as a feasible intervention for improving sleep quality. 

There is limited evidence to suggest males and females engage in sleep hygiene practices 

differently. For example, a study of adolescents aged 15-17 years old by Galland et al. (2017) 

found that females were more likely to engage in behaviors that contribute to poor sleep hygiene, 

like drinking caffeine in the evening, than males. However, research in this area is limited and 

therefore warrants additional exploration. 

Measurement 

The gold standard measure of sleep is polysomnography (Ibáñez et al. 2018; Marino et al. 

2013). Polysomnography involves multiple objective physiological measurements, including brain 

function, eye movement, muscle activity, and heart and respiratory function, all of which typically 

occur during a subjects’ overnight sleep study that takes place in a controlled setting (usually 

referred to as a sleep lab) under the supervision of a sleep technician. Another objective, validated, 

and accepted measure of sleep is actigraphy (Marino et al. 2013) Actigraphy uses specific 
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algorithms and measures wrist movements, using a type of wristwatch, as a proxy for sleep and 

wakefulness. In a study of diverse participants, actigraphy was found to be a very sensitive and 

accurate measure of sleep and wake times and total sleep time, as compared to the gold standard, 

polysomnography (Marino et al. 2013). Because measurement using actigraphy involves less 

equipment and the devise can be worn by the subject at home, it is considered to be much more 

feasible than polysomnography. However, both methods tend to be expensive and inaccessible for 

the purpose of measuring sleep in non-clinical populations (i.e., sleep which is not necessarily 

disordered or impairing). Although technological improvements are happening rapidly and the 

availability of ‘smart’ watches that can monitor physical health, including sleep, are on the rise, 

the quality of such measures are still under review and the cost remains to be a limitation. 

Therefore, subjective self-reported measures of sleep hygiene practices are often a more feasible 

indicator of sleep quality. 

Multiple studies (Brick et al. 2010; Brown et al. 2002; Suen et al. 2010) examining sleep 

hygiene and objective measures of sleep quality in non-pediatric populations provide evidence to 

support the relationship between the two constructs. In a study examining the relationship between 

sleep quality and sleep hygiene in medical students conducted by Brick et al. (2010), poor sleep 

hygiene behaviors, such as infrequent exercise, watching television or studying in bed, and tobacco 

use, were associated with poor sleep quality. Similarly, Suen et al. (2010) conducted a study of the 

relationship between sleep quality and sleep hygiene knowledge and practice in a sample of 400 

university students in Hong Kong (M=20.7 years, SD=1.6 years).  The researchers measured sleep 

quality using the PSQI (Buysse et al. 1989), and measured engagement in sleep hygiene practices 

using 22 items selected by the researchers to assess the number of nights per week the participant 

engaged in behaviors known to promote or compromise quality sleep (higher scores indicated more 
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frequent engagement in sleep hygiene practices). Suen et al. (2010) found after adjusting for age, 

gender, year of study, and type of residence, sleep hygiene practice and sleep quality were 

significantly associated (p<0.001), such that those with better sleep quality as measured by the 

PSQI (Buysse et al. 1989) also reported higher engagement in sleep hygiene practice. The authors 

report the results of a regression analysis indicating an increase of 1 point on the sleep hygiene 

practice measure (i.e., engagement in one more sleep promoting practice one night per week) 

resulted in a 0.08-point decrease in the PSQI (Buysse et al. 1989) score (lower scores indicate 

better sleep quality). In a study conducted by Brown et al. (2002; described in more detail in the 

previous section), university students completed the PSQI and the SHAPS (Lacks & Rotert, 1986), 

measures of sleep quality, and knowledge about sleep hygiene and the extent to which respondents 

engage in sleep hygiene practices respectively. Similar to the measure used in the study conducted 

by (Suen et al. 2010), engagement in sleep hygiene practices was assessed by asking participants 

to identify the number of nights per week they engaged in a series of practices known to promote 

or compromise sleep, and knowledge was assessed in part by asking participants to rate how 

beneficial they believed each of a series of practices (e.g., taking a nap) were to sleep using a 7-

point Likert scale (e.g., (1)behavior is very beneficial to sleep to (7) behavior is very harmful to 

sleep). Brown et al. (2002) reported significant findings linking sleep hygiene knowledge to 

practice (p=.001).   

Research to date on the topic of sleep hygiene indicates that adolescent self-reported 

measures are generally valid and reliable measures of sleep hygiene for this population 

(LeBourgeois et al. 2005; Lewandowski et al. 2011; Storfer‐Isser et al. 2013). In one study, 

LeBourgeois et al. (2005) examined sleep hygiene and sleep quality using the self-reported 

Adolescent Sleep Hygiene Scale (ASHS; LeBourgeois et al. 2005) and Adolescent Sleep-Wake 
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Scale (ASWS; LeBourgeois et al. 2005) respectively, in 1348 adolescents aged 12 to 17 years from 

Southern Mississippi and Rome, Italy. In addition to identifying differences in sleep quality across 

the cultures, with Italian adolescents reporting better sleep quality, the researchers were able to 

account for significant variance in sleep quality with sleep hygiene, after controlling for 

demographics (17% of variance for Italians and 16% of variance for Americans). Although this 

research relied on self-reported measures of sleep quality, the findings support the idea that sleep 

hygiene, a modifiable set of behaviors, has an important influence on sleep quality in adolescents.  

To examine the psychometric properties of available subjective parent- and child-report 

pediatric sleep measures, Lewandowski et al. (2011) conducted an evidence-based review of sleep 

related measures using criteria developed by the Society of Pediatric Psychology Assessment Task 

Force (Cohen et al. 2008). Based on the criteria, the authors examined the available literature on 

each measure for the following: 1) availability of the measure with instructions on its use and in 

scoring, 2) use of the measure by investigators other than the developer with findings published in 

a peer-reviewed journal, and 3) existence of validity and reliability data of the measure. 

According to Cohen et al. (2008), to be properly evaluated and rated requires the 

availability of “sufficient detail about the measure to allow critical evaluation and replication (e.g., 

measure and manual provided or available upon request)” (p. 913). The lowest rating of ‘promising 

assessment tool’ was given to measures which were presented in at least one peer-reviewed article 

by investigators other than the measure developers, reporting vague or moderate psychometric 

properties. Measures rated as ‘approaching well-established’ were published in two or more peer-

reviewed articles by investigators other than the measure developers, reporting vague or moderate 

psychometric properties. To be considered ‘well-established’ the measure must be reported in two 
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or more peer reviewed articles by investigators other than the measure developers, and report 

detailed statistical plans and findings of good psychometric properties in at least one of the articles. 

In total, Lewandowski et al. (2011) identified 21 subjective parent- and/or child- report 

sleep measures, four of which were identified as measures of ‘sleep habits and hygiene’. Of the 

four, only one assessment tool, the ASHS (LeBourgeois et al. 2005), was identified for use with 

adolescents and the only measure for youth self-report. The ASHS (LeBourgeois et al. 2005) and 

sufficient information about the tool were available and readily accessible for use, as well as one 

peer-reviewed article by investigators other than the tool developer. Using the above criteria, the 

review rated the ASHS (LeBourgeois et al. 2005) as ‘approaching well-established’ due to the fact 

that while the measure was presented in two peer-reviewed articles, and found to have good 

reliability, the validity of the measure was found to be only moderate, suggesting that more 

research needs to be done on this measure. Similar limitations of the measure were identified by 

Spruyt and Gozal (2011) in their review of subjective pediatric sleep questionnaires as diagnostic 

or epidemiological tools. Specifically, the authors note that although the literature supports the 

reliability of the tool, the ASHS (LeBourgeois et al. 2005) lacked evidence of validity, 

confirmatory analyses, and standardization of norms. 

 Storfer‐Isser et al. (2013) conducted a study examining the psychometric properties of the ASHS 

(LeBourgeois et al. 2005) using a sample of 514 adolescents, ages 16 to 19 years, ultimately 

determining the measure was psychometrically sound for use in research and in assessing sleep 

hygiene in adolescents. Participants in the study completed the self-report measure and used wrist 

actigraphy which provided objective data on their sleep. Behavioral reports from caretakers also 

were collected as part of the study. As a result of confirmatory factor analyses, items were removed 

and/or loaded onto different factors, resulting in a revised six-factor, 24-item model with adequate 
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fit. The six factors were: Physiological, Sleep Stability, Sleep Environment, Daytime Sleep, 

Behavioral Arousal, and Cognitive/Emotional. 

In order to ensure that the measure truly assesses sleep hygiene practices in the intended 

population, internal consistency reliability of the ASHS (LeBourgeois et al. 2005) total score and 

subscales were examined using Cronbach’s alpha. Analyses showed strong internal consistency of 

the scale (α=.84), as well as for six of the eight subscales. Specifically, the six subscales found to 

have strong internal consistency included physiological (α=.60), behavioral arousal (α=.62), 

cognitive/emotional (α=.81), sleep environment (α=.61), daytime sleep (α=.78), and sleep stability 

(α=.68). Concurrent validity of the ASHS (LeBourgeois et al. 2005) with actigraphy-based sleep 

variables as well as self-reported daytime sleepiness was assessed using correlations. The authors 

report significant positive correlations between total scores and objective measures of sleep 

duration (r=.16) and sleep efficiency (r=0.12). In addition, the authors found that the total scores 

were negatively correlated with self-reported daytime sleepiness (r=-0.26), supporting the notion 

that better sleep hygiene is associated with lower levels of daytime sleepiness. These data indicate 

that the items composing the total score and each of the domains adequately measure what they 

propose to measure, supporting their use as valid and reliable self-reported measures of sleep 

hygiene practices in adolescents. 

Validity was further assessed by categorizing participants as having good sleep hygiene or 

poor sleep hygiene based on top and bottom sample-based quintiles of the ASHS (LeBourgeois et 

al. 2005) total scores, and examining their relationship with objective measures of sleep using 

actigraphy. Those with good sleep hygiene had longer duration of sleep, earlier bedtime, shorter 

sleep onset latency, and less daytime sleepiness as compared to those with poor sleep hygiene, 
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confirming the concurrent validity of the ASHS (LeBourgeois et al. 2005) with actigraphy 

measures of sleep.  

Convergent validity was assessed using correlations with behavioral outcomes based on 

the Child Behavior Checklist (CBCL; Achenbach, 1999). The total ASHS (LeBourgeois et al. 

2005) score was significantly correlated with behavioral problems and school competency 

(p<.001) as measured with the CBCL (Achenbach, 1999). Those with higher ASHS (LeBourgeois 

et al. 2005) total scores had lower internalizing (p<.001) and externalizing behavior scores 

(p<.001), and higher school competency scores (p<.001) on the CBCL (Achenbach, 1999), 

supporting the hypothesis that sleep hygiene practices are related to important outcomes, including 

behavioral, social, and academic. 

Given the extensive research on the psychometric properties of the ASHS (LeBourgeois et 

al. 2005) as an acceptable self-report measure, this measure was chosen for use in the larger study 

from which data for this study will be analyzed. The ASHS (LeBourgeois et al. 2005) was used to 

examine the sleep hygiene practices and sleep quantity of high school students in the sample in the 

present study. 

Subjective Well-Being 

Overview 

Subjective well-being is considered by many to be the scientific term for happiness. 

According to Diener (2000), subjective well-being refers to the perceived evaluation of an 

individual’s own life, including evaluation of their own positive and negative emotions, overall 

satisfaction with their life, and satisfaction with various domains of their life (e.g., work or 

relationships). Greater subjective well-being is typically conceptualized as having high levels of 

satisfaction with life and positive affect, and low levels of negative affect, while lower subjective 
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well-being is characterized by reduced levels of satisfaction with life and positive affect, and 

increased levels of negative affect. 

As basic needs are increasingly met for people in the developing world, increased focus 

has been put on the other factors that contribute to a good life, namely, levels of happiness 

(Inglehart, 1990). In fact, Suh et al. (1998) conducted a study examining how important happiness 

is to individuals. The researchers surveyed over 7000 college students from over 40 countries 

across the world. They found that regardless of the country, most of their sample rated happiness 

as being highly important, with 69% of the sample giving it the highest rating available. As the 

importance of happiness becomes more salient in our progressing society, scientists have begun 

trying to harness its power to improve life. As the global COVID-19 pandemic is changing the 

way many citizens of the world experience life, work, education, socialization, and engagement in 

health-promoting behaviors during lockdowns, focus is being put on subjective well-being as an 

important factor contributing to physical and mental health and wellness. In efforts to understand 

what happiness is, what factors influence it, and how to measure it, positive psychologists have 

endeavored to define the construct of happiness scientifically.  

Influencing Factors 

Contrary to what may be expected, multiple studies (Brickman et al. 1978; Diener, 1984; 

Lyubomirsky & Ross, 1999) have found that external factors such as life circumstances (e.g., 

wealth) and major life events (e.g., winning the lottery or becoming paralyzed) have little influence 

on subjective well-being once basic needs have been met (Costa et al. 1987; Diener & Oishi, 2000; 

Diener et al. 1993; Diener & Suh, 1999; Myers, 2000; Schimmack & Oishi, 2005). This suggests 

that subjective well-being is largely influenced by factors other than life circumstances or major 

life events. For example, a comparison study of subjective well-being and the components of the 
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construct (i.e., life satisfaction, affect) in Russian adults before and during the COVID-19 global 

pandemic was conducted by Rasskazova et al. (2020). Using data collected prior to the pandemic 

(between 2017 and fall 2019) the researchers were able to compare differences in reported life 

satisfaction and affect among the cohorts. The study included 457 people in the pre-pandemic 

sample (M=29 years) and 409 people in the pandemic sample (M=32.9 years; range=18-64). 

Notably, there was a statistically significant difference in the ages of the groups (p<0.01). In 

analyses comparing levels of subjective well-being among the groups, the researchers found 

insignificant differences in subjective well-being between the groups (p>0.20). However, in 

breaking the construct down to its parts, the researchers found that measures of life satisfaction 

and negative affect were largely unchanged among the groups; however, reported levels of positive 

affect were significantly lower (p<0.01). The authors also collected and examined data related to 

anxiety about the pandemic and coping skills from the pandemic group and found that the 

utilization of coping strategies moderated the effect of increased anxiety related to the pandemic 

on levels of positive affect. Put simply, pandemic-related anxiety was associated less strongly with 

lower levels of positive affect when utilization of coping strategies was higher (Rasskazova et al, 

2020). This study provides support for the idea that subjective well-being is not influenced by life 

circumstances or major events alone. 

A similar study conducted by Von Soest et al. (2020) to examine differences in life 

satisfaction and well-being before and during the pandemic focused on adolescents, and reported 

findings that contradict those reported by Rasskazova et al. (2020) in the study described above. 

Survey data collected from lower secondary students in Norway in 2018, before the start of the 

pandemic (N=13,790) and after the start of the pandemic (N=19,799) were compared. The 

researchers measured life satisfaction using a self-reported measure that instructed participants to 
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rate their satisfaction with life on a 0 to 10 scale (where 0 is the worst possible life and 10 is the 

best possible life). A rating of 6 or higher on the life satisfaction measure is considered ‘high life 

satisfaction’. Although the study showed that even during the pandemic restrictions, a majority of 

the sample reported high life satisfaction, the authors report a decrease in the number of students 

with high life satisfaction in the pandemic group. While 88% of boys (M=7.45, SD=1.86) and 78% 

of girls (M=6.94, SD=1.98) reported high life satisfaction prior to the pandemic, this rate decreased 

to 71% of boys (M=6.54, SD=2.06) and 62% of girls (M=6.05, SD=1.96) during the pandemic 

restrictions. Notably, they found that lower life satisfaction was significantly associated with 

increased concern about illness and infection, suggesting that although the circumstance led to a 

decrease in life satisfaction regardless of level of concern about the virus, this anxiety may be an 

area of intervention for some students. 

 The researchers also administered a 6-item questionnaire to assess subjective well-being 

using a 5-point scale (where 1 is 'not at all’ and 5 is ‘all the time’). The authors report a similar 

decline on this measure, with significantly lower ratings for both boys and girls during pandemic 

restrictions (p<0.001). Interestingly, the authors also examined the role of socioeconomic status 

on life satisfaction and subjective well-being before and during the pandemic restrictions and 

found that the differences in ratings related to socioeconomic status were significantly reduced 

during the pandemic restrictions. The authors offer differences in the effect of the pandemic on 

families of different means as a possible explanation. Specifically, the authors suggest that the 

students from homes of lower means were less negatively affected by the social restrictions of the 

pandemic than were students from families who were accustomed to participating in (typically 

expensive) extracurricular leisure activities, such as organized sports and travel, while students 

from lower income families may not have experienced such a change. 
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In efforts to identify the proportion of variability in well-being attributable to genetics, as 

opposed to external factors, researchers have utilized studies of monozygotic and dizygotic twins. 

Many studies have concluded that about 38% to 55% of variability in positive or negative 

emotionality or life satisfaction can be predicted by genetics (Stubbe et al. 2005; Tellegen et al. 

1988), leaving about 45-62% of variability in these traits up to external or environmental factors.   

Measurement 

The literature on subjective well-being has generally conceptualized it as a combination of 

multiple factors (Diener, 2000; Diener & Chan, 2011; Suldo, 2016; Suldo & Shaffer, 2008; Suldo 

et al. 2016), specifically life satisfaction, positive affect, and negative affect. Multiple 

psychometrically sound self-reported measures of life satisfaction are available for use in 

adolescent populations, including Student’s Life Satisfaction Scale (Huebner, 1991), 

Multidimensional Students’ Life Satisfaction Scale (Huebner, 1994), and Brief-Multidimensional 

Students Life Satisfaction Scale (Seligson et al. 2003). The most common measure of positive and 

negative affect in youth is the Positive and Negative Affect Scale for Children and Adolescents 

(PANAS-C; Laurent et al. 1999), which was modified from the adult version, the Positive and 

Negative Affect Schedule (Watson et al. 1988).  

Implications 

In a review of the literature, Lyubomirsky et al. (2005) summarized longitudinal, cross-

sectional, and experimental research findings attempting to answer the question “which comes 

first: happiness or success?”. They reported that, consistently, studies have found associations 

between happiness and success in work, love, and health domains (Kern et al. 2015). The findings 

reported in the review by Lyubomirsky et al. (2005) suggest that happiness often precedes success 

in the various studies conducted. Interestingly, experimental studies conducted found that both 
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short-term and long-term happiness precede successful outcomes (Futterman et al. 1994; Hirt et 

al. 1996; Tice & Wallace, 2000). This research suggests that the notion of success leading to 

happiness may be inaccurate; rather, success follows happiness, which has implications for the 

well-being of students. If happiness, or subjective well-being, predicts success, and subjective 

well-being is malleable, it may be an area of intervention for improving various outcomes which 

tend to define success, such as career or academic success, good mental and physical health, and 

social or romantic success. 

Sleep and Subjective Well-Being 

Multiple studies examining the relationship between sleep quality and subjective well-

being in adult populations have found a strong link between the two constructs (Gadermann et al. 

2016; Lai, 2018; Weinberg et al. 2016), as well as studies of sleep hygiene and subjective well-

being in adult populations (Barber et al. 2014; Levy, 2003; Peach et al. 2016), providing further 

evidence in support of the important role of sleep on subjective well-being.  Although there is 

strong evidence in the literature supporting the relationship between sleep and subjective well-

being in adults, there is a lack of studies examining the relationship between these constructs in 

youth, particularly in high school students. 

In a study examining the relationship between health-promoting behaviors and subjective 

well-being, Shaffer-Hudkins (2011) obtained self-report measures of multiple health promoting 

behaviors, including dietary habits, physical habits, sleep hygiene, safety habits, and attitudes 

toward substance use from 246 middle school students (grades 6 through 8). To examine subjective 

well-being, Shaffer-Hudkins (2011) calculated a composite score based on its three components: 

global life satisfaction, positive affect, and negative affect, using the Students’ Life Satisfaction 
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Scale (SLSS; Huebner, 1991), and the Positive and Negative Affect Scale for Children (PANAS-

C; Laurent et al. 1999). 

In order to assess sleep in the sample, the author asked five sleep-related questions 

regarding hours of sleep per night, and bedtime and wake-times on school days and weekends. 

However, only one item was used in analysis, specifically the question regarding hours of sleep 

per night (“how many hours of sleep do you usually get?”) with 4 response options including: less 

than 7 hours, 7-8 hours, 9 hours, and 10+ hours). Descriptively, 13% of the sample reported getting 

less than 7 hours of sleep per night, 61% getting 7-8 hours of sleep per night, 19% getting 9 hours 

of sleep per night, and 7% getting ten or more hours per night. The sample also reported 

inconsistencies in wake times between school days and weekends. Notably, all participants 

reported waking up before 8 am on school days, with most waking up before 6 am, while 61% 

reported waking up later on weekends. 

Shaffer-Hudkins (2011) calculated a correlation coefficient to examine the strength and 

direction of the relationship between sleep and subjective well-being. A small but significant 

relationship between average hours of sleep per night and subjective well-being (r=.23, p<.05), as 

well as between average hours of sleep per night and positive affect (r=.28, p<.05), and negative 

affect (r=-.14, p<.05) was reported. Specifically, those participants with more hours of sleep per 

night reported higher levels of subjective well-being and positive affect and lower levels of 

negative affect. In addition, through calculation of intercorrelations between health-promoting 

variables, significant relationships between sleep and physical activity (r=.14, p<.05), safety habits 

(r=.34, p<.05), and attitudes towards substance use (r=-.25, p<.05), but not healthy diet (r=.07) 

were found, suggesting that more sleep per night is associated with more physical activity and 

safety habits, and negative attitudes toward substance use. Although the individual health 
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promoting behaviors examined did not uniquely predict subjective well-being, a simultaneous 

regression found that a linear combination of the five health-promoting behaviors accounted for 

15% of the variance in subjective well-being, and attitudes toward substance use explained much 

of the variance (ß=-.28, p<.0001). 

This study by Shaffer-Hudkins (2011) provides evidence to support the relationship 

between physical health and well-being in adolescent students. Importantly, it highlights the role 

of sleep on well-being. Although this study contributed important findings to the literature about 

the relationship between health-promoting behaviors and subjective well-being, it was not without 

limitations. The study utilized a single, subjective self-reported question about the average amount 

of sleep each night, using a four-point Likert-type scale for response options, limiting the reliability 

and precision of the variable. Further, the questions failed to assess other factors influencing sleep 

in youth, such as consumption of caffeinated drinks in the evenings, sleep environment, and 

latency of sleep onset. In addition, the study focused specifically on students in middle school (i.e., 

grades 6 through 8), leaving questions about sleep and subjective well-being unanswered among 

high school students (i.e., students in grades 9 through 12). This research certainly provided 

justification for further exploration of the role of sleep and sleep behaviors on subjective well-

being in youth, particularly in high school students and with examination of sleep hygiene 

behaviors. 

In order to address this gap in the literature, Smith (2019) replicated the study by Shaffer-

Hudkins (2011) in students in grades 9 through 12 and included a measure of sleep hygiene, the 

ASHS (LeBourgeois et al. 2005). In this sample of 450 high school students, Smith (2019) reported 

strong estimates of reliability of the ASHS (LeBourgeois et al. 2005) subscales (Cronbach’s α 

ranged from .52 - .88). This study found that subjective well-being was positively and significantly 
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correlated with six of the eight subscales of the ASHS (LeBourgeois et al. 2005), including 

behavioral arousal (r=.11, p<.05), sleep environment (r=.10, p<.05), sleep stability (r=.14, p<.05), 

daytime sleep (r=.10, p<.01), bedtime routine (r=.17, p<.05), and cognitive/emotional factors 

(r=.47, p<.01), in addition to a positive and significant correlation to physical activity. However, 

further exploration of the relationship between sleep hygiene and subjective well-being in this 

sample is warranted in order to inform policy and practices affecting high school students (e.g., 

school start times, social-emotional learning curriculum, health interventions). 

Purpose of the Study 

The present study explored the relationship between sleep hygiene practices and subjective 

well-being among high school students in grades 9 through 12. Data from surveys administered to 

students in these grades were examined. This study investigated the association between hours of 

sleep obtained and subjective well-being, as well as the influence of engagement in sleep hygiene 

practices, and levels of subjective well-being, on the likelihood of obtaining recommended hours 

of sleep. Additionally, the present study explored the roles of demographic variables, including 

gender, race, grade, and socioeconomic status, on sleep and subjective well-being. 

 Considering the documented relationship between sleep and well-being, and now taking into 

account the current circumstances much of the world is experiencing with the global pandemic 

resulting in increased sleep problems and decreased life satisfaction, understanding the role of 

sleep hygiene on sleep and subjective well-being in high school students is more important than 

ever, as findings from this study may influence interventions which promote good sleep and 

ultimately improved subjective well-being. 
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CHAPTER 3 

METHOD 

This study examined the sleep hygiene behaviors and subjective well-being of students in 

grades 9 through 12 through an analysis of data from self-reported surveys and questionnaires 

measuring each construct as part of a larger study examining the relationship between mental and 

physical wellness. Sleep hygiene describes the habits and practices that contribute to healthy sleep, 

including exercise, exposure to natural light, limiting naps, and avoiding caffeine and food close 

to bedtime. Subjective well-being refers to one’s self-reported level of happiness as determined 

from measures of life satisfaction, positive affect, and negative affect. The relationship between 

sleep hygiene and reported levels of subjective well-being, as well as the role of demographic 

categories on the relationship, were examined. This chapter describes the design of the study, the 

setting and participants, and the survey administration protocol. In addition, procedures used 

during recruitment, methods by which data were collected, and the data analyses are described. 

Finally, the quality of the study and important ethical considerations are discussed. 

Setting 

This study utilized data collected as part of a larger study conducted by researchers at a 

large, urban university in west central Florida between March and May of 2019. Prior to beginning, 

and throughout implementation of the larger study, the Principal Investigator (PI) obtained and 

maintained approval from the USF Institutional Review Board (IRB; Pro 00038119) as well as 
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approval from the school districts in which data were collected. The goal of the original study was 

to investigate the relationship between 12 health-promoting behaviors and subjective well-being 

in a sample of students in grades 9 through 12, and to contribute to the knowledge base regarding 

the relationship between physical and mental wellness.  

The following sections of this chapter describe the participants in the larger study and the 

relevant measures used in that investigation that informed the research questions for this study. 

Participants 

Between March and May of 2019, 450 students (M=15.70 years old; range: 14-20 years 

old) from five high schools (grades 9 through 12; one located in Western Pennsylvania, one in 

Western Florida, and three in Central Florida) provided parental consent and assent to participate 

in the larger study. See Table 1 for study sample and descriptive data. Participating students were 

required to be English speaking due to measures used being available and validated only in 

English. Due to the reading achievement level necessary for survey completion, students were 

excluded from participation if they were served exclusively in self-contained academic special 

education programs. 

Measures 

Demographic Information 

Demographic data were collected on all participants in the original study. The demographic 

form, developed specifically for the original study, included four questions pertaining to the 

students’ gender, age, race/ethnicity, and grade level. Each item on the demographic form used 

multiple choice response options. Participants completed this form after providing assent to 

participate in the study. Additionally, socio-economic status was collected for each participant and 
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was determined based on students’ eligibility for free or reduced-price lunch, as reported by school 

personnel. A copy of the demographic form is provided in Appendix A. 

Sleep Hygiene 

The Adolescent Sleep Hygiene Scale (ASHS; LeBourgeois et al. 2005) was used to 

measure levels of engagement in sleep hygiene practices. The ASHS is a 28-item self-report 

measure of sleep-facilitating and sleep-inhibiting habits practiced by adolescents. The scale covers 

9 domains: physiological, cognitive, emotional, sleep environment, daytime sleep, substances, 

bedtime routine, sleep stability, and bed/bedroom sharing. All items are rated based on frequency 

over the past month on a 6-point Likert scale that includes the following options, “Always”, 

“Frequently-if not always”, “Quite Often”, “Sometimes”, “Once in a While”, and “Never”. The 

scale provides a mean domain score for each domain as well as a total sleep hygiene score, of 

which higher scores indicate better sleep hygiene. This measure has good internal consistency 

(α=.80).  For the purpose of this current study, the total sleep score was used for data analysis. A 

copy of this measure can be found in Appendix B. 

Subjective Well-Being 

The subjective well-being variable was calculated using the standardized scores from the 

Students’ Life Satisfaction Scale (SLSS; (Huebner, 1991) and Positive and Negative Affect 

Schedule for Children (PANAS-C; (Laurent et al. 1999). Specifically, the associated z-scores for 

SLSS total scores and the positive affect sub-score from the PANAS-C were added together, and 

the associated z-score from the negative affect sub-score from the PANAS-C was subtracted 

(identical to procedures utilized in multiple other studies (Antaramian, 2015; Antaramian et al. 

2010; Suldo & Shaffer, 2008; Suldo et al. 2016). 
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Students’ Life Satisfaction Scale (SLSS; Huebner, 1991). The SLSS is a 7-item self-

report measure of life satisfaction during the past several weeks, specifically applicable to students. 

Students are asked to what extent they agree or disagree with each of the 7 statements (e.g., “My 

life is going well”, “I would like to change many things in my life”, “I have what I want in life”). 

The measure utilizes a six-point Likert scale with response options including “Strongly Disagree”, 

“Disagree”, “Slightly Disagree”, “Slightly Agree”, “Agree”, and “Strongly Agree” for each item. 

The SLSS has high internal consistency (α =.82) and test-retest reliability (correlation coefficient 

=.74), indicative of acceptable reliability across items and time. The SLSS also is positively 

correlated with other measures of life satisfaction, including the Andrews-Whithey life satisfaction 

item (r=.62). A copy of this measure can be found in Appendix C. 

Positive and Negative Affect Schedule for Children (PANAS-C; (Laurent et al. 1999). 

The PANAS-C is a 10-item measure of positive (e.g., cheerful) and negative (e.g., miserable) affect 

in youth. The measure utilizes a 5-point Likert scale for response options for each item (i.e., “Very 

Slightly”, “A Little”, “Moderately”, “Quite a Bit” and “Extremely”) with regard to their feelings 

and experienced emotions during the past few weeks. The measure provides a total score for each 

of the two subscales, with 5 items contributing to the positive affect subscore, and 5 items 

contributing to the negative affect subscore, based on the average responses. Both the positive 

affect subscale and the negative affect subscale of the PANAS-C have high internal consistency 

(α = .89 and α = .91, respectively; Suldo et al. 2016). A copy of this measure can be found in 

Appendix D. 
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Procedures 

Procedures Used in Larger Study 

The PI met with administrators from each of the involved school districts in order to 

establish collaborative research-based partnerships and obtain a letter of support for the study. 

Notably, the PI provided the school districts with a professional development seminar related to 

physical and mental health. Once the collaboration was established, the study PI and school 

administrators developed timelines and determined how recruitment and data collection would 

occur at each individual school. Informed consent letters were distributed to interested students 

with intent to be sent home to their parents after study procedures and rationale were provided by 

the principal investigator to students in their classrooms. Of the 1,801 students who were recruited, 

456 students (25.32%) returned consent forms and 450 ultimately completed participation in the 

study. See Table 1 for rate of consent by school. Signed assent was obtained at the time of survey 

administration from students who provided signed parental consent. Surveys were administered 

and completed on paper during students’ health and/or physical education class, and the 

approximate completion time was 25 minutes. Students received a healthy snack as an incentive 

for survey completion. Copies of the consent and assent forms used can be found in Appendices E 

and F, respectively. 

In order to protect privacy, participants were assigned an alphanumeric participant 

identification code at the time of data collection. All electronic data are stored in secured and 

encrypted databases, and physical data are stored in restricted access and locked facilities, 

accessible only to approved research team members. 
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Table 1.  

Response Rate of Participants at Each School in Sample. 

Location 

(School) 

Teachers Classes Students 

Per Class 

Participants 

Recruited 

Participants 

Consented 

Response 

Rate 

Western PA (A) 3 15 18-35 351 142 40.46% 

Central FL (B) 3 12 32-40 460 30 6.52% 

Central FL (C) 3 12 19-31 301 64 21.26% 

Central FL (D) 4 17 32-35 545 167 30.64% 

Western FL (E) 1 4 34-40 144 53 36.80% 

Total 14 49  1,801 456* 25.32% 

Note. FL=Florida. PA=Pennsylvania. *Final sample included 450 students.  

Data Entry 

Data from the ASHS (LeBourgeois et al. 2005), SLSS (Huebner, 1991), the PANAS-C 

(Laurent et al. 1999), and Demographic form were collected on paper survey packets and were 

entered into a password protected Excel database by the PI or other IRB approved study personnel 

during May 2019. Data entered into the Excel database were imported into a database in the 

Statistical Package for Social Sciences (SPSS; version 24; IBM Corp, 2016).  

Overview of Secondary Data Analyses 

Permission was obtained from the PI of the larger study for a secondary analysis to be 

conducted by this researcher (already an approved member of the study staff team that collected 

the dataset analyzed by Smith, 2019). On June 11th, 2020, a modification was opened under the 

local IRB to change the PI of the study to this researcher; this modification was approved on June 

15th, 2020, allowing access to the full dataset. For the purposes of this secondary analysis, use of 

the data related to the measures specific to this study, described previously, was extracted from 

the larger data set and used to create a secondary data file. The secondary data file included de-

identified data and was used to conduct all analyses. Confirmation that additional approvals were 

not needed for this secondary analysis was obtained from the local IRB. Please see Appendix G 

for relevant correspondence. 
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All electronic data that were entered are stored in an encrypted electronic file. All de-

identified raw data are stored behind locked doors to which only the PI has access. All self-

identifying information (e.g., signed consent and assent forms) are kept in a locked file cabinet 

behind locked doors to which only the PI has access. The raw data will be kept in these secure 

locations for 5 years, post completion of the study. At the 5-year-point, physical documents will 

be shredded. Electronic records that contain identifying information (e.g., names of participants; 

survey data) are stored on a password protected computer and on a secured server that is backed 

up routinely.  

Analysis Plan 

The purpose of this thesis was to examine the sleep hygiene practices and hours of sleep 

obtained, and the relationship between sleep hygiene and sleep obtained, as well as the relationship 

between sleep obtained and subjective well-being in students in grades 9 through 12, by addressing 

the following questions (see Table 2 for details on variables of interest):  

(1) How many hours of sleep per night do students in the sample report obtaining? 

(2) To what degree do students in the sample obtain the recommended number of hours of 

sleep per night? 

(3) To what extent, if any, are the following sleep hygiene factors related to the degree to which 

students obtain the recommended number of hours of sleep per night: physiological, 

behavioral arousal, cognitive/emotional, environmental, sleep stability, daytime sleep, 

substances, and bedtime routine? 

(4) To what extent, if any, is the number of hours of sleep obtained per night related to 

subjective well-being in students? 
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In order to answer each of the research questions, the analysis plan described in the section 

below was utilized. 

Research Question 1. How many hours of sleep per night do students in the sample report 

obtaining during the school week? To answer this question, data regarding the bedtime and wake 

times reported by students were analyzed. Responses to items 30 and 31 of the ASHS, regarding 

the bedtime and wake times during the school week, were analyzed to answer this question. For 

these items, participants indicated their response by writing in their bedtime and wake time (using 

the hh:mm am/pm format, e.g., 10:30 pm, 6:00 am). The number of hours of sleep per night 

variable was composed by calculating the number of hours between the responses to items 30 and 

31 (e.g., 7.5 hours). To determine the descriptive characteristics of sleep quantity within this 

sample, means, standard deviations, and additional descriptive data (e.g., skew, kurtosis) were 

calculated. 

Research Question 2. To what degree do students in the sample obtain the recommended 

number of hours of sleep per night during the school week? To answer this research question, the 

number of hours of sleep per night variable was calculated using the difference between 

participants’ responses to items 30 and 31 of the ASHS, which assess their bedtime and wake time 

during the school week, respectively, which was then compared to the number of hours of sleep 

per night recommended (i.e., 8-10; Paruthi et al. 2016). Using this process, a new variable, 

sufficient sleep, was coded to reflect participants obtaining between 8 or more hours of sleep per 

night, and participants obtaining fewer than 8 hours of sleep per night (0=insufficient sleep, 

1=sufficient sleep). To determine the descriptive characteristics of sleep quantity within this 

sample, means, standard deviations, and additional descriptive data (e.g., skew, kurtosis) were 
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calculated. The frequency and percent distribution of the responses were calculated to answer this 

question. 

Research Question 3. To what extent, if any, are the following sleep hygiene factors 

related to the degree to which students obtain the recommended number of hours of sleep per 

night: physiological, behavioral arousal, cognitive/emotional, environmental, sleep stability, 

daytime sleep, substances, and bedtime routine, after controlling for demographic differences? To 

answer research question 3, a binary logistical regression was used to calculate the likelihood of 

students obtaining the recommended hours of sleep per night (i.e., sufficient sleep or insufficient 

sleep) given their engagement in each of the assessed sleep hygiene factors (i.e., scores on each of 

the 8 ASHS subscales), after controlling for the effect of demographic characteristics, including 

grade level, gender, socioeconomic status, and race/ethnicity. This analysis allowed for the 

examination of the relationship between engagement in sleep hygiene factors and level of 

recommended sleep obtained each night. 

Research Question 4. To what extent, if any, is subjective well-being related to the degree 

to which students obtain the recommended number of hours of sleep per night after controlling for 

demographic differences? To answer research question 4, a logistical regression was used to 

calculate the likelihood of students obtaining the recommended hours of sleep per night given their 

level of subjective well-being, after controlling for the effect of demographic characteristics, 

including grade level, gender, socioeconomic status, and race/ethnicity. This analysis allowed for 

the examination of the relationship between subjective well-being and the level of recommended 

sleep obtained.
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Table 2.  

Variables of Interest. 

Demographics 

Construct Measure Variable Coding/Scoring Range 

Gender 
Demographic 

Form 

Male (0) 

Female (1) 

Dummy 

coded; 0, 1 

Age 
Demographic 

Form 

6-point scale ranging from 14 to 19. 14-19 

Race/ethnicity 
Demographic 

Form 

Respondents selected all that apply of a series of races and ethnicities and 

a new dummy coded variable was created for each race/ethnicity: 

White 

African American 

Hispanic 

Multiracial 

Due to small portions of some races endorsed, those who selected solely 

Asian, Pacific Islander, American Indian/Pacific Islander or other, were 

coded as Other. 

Dummy 

coded; 0, 1 

Grade level 
Demographic 

Form 

4-point scale ranging from 9th to 12th grade 9, 10, 11, 12 

Socioeconomic 

Status 
 

Free or reduced-price lunch (0) 

Non-free or reduced-price lunch (1) 

 

Sleep 

Construct Measure Variable Coding/Scoring Range 

Sleep Hygiene 
ASHS (total 

score; 27 items) 

Average of all subscale scores 1-6 

Physiological 

Factor 
ASHS subscale 

Average of 5 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

physiological factors. 

1-6 
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Table 2 (Continued) 

Variables of Interest. 

Sleep 

Construct Measure Variable Coding/Scoring Range 

Behavioral Arousal 

Factor 
ASHS subscale 

Average of 3 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

behavioral arousal. 

1-6 

Cognitive/Emotion

al Factor 
ASHS subscale 

Average of 6 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

cognitive/emotional factors. 

1-6 

Sleep Environment 

Factor 
ASHS subscale 

Average of 5 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

sleep environment. 

1-6 

Daytime Sleep 

Factor 
ASHS subscale 

Average of 2 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

daytime sleep. 

1-6 

Substances Factor ASHS subscale 

Average of 2 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

substances. 

1-6 

Substances – 

Abstains 
ASHS subscale 

Items used to calculate the ASHS substances factor subscale were 

collapsed into two categories: “abstained” (1=complete abstinence from 

product; endorsement of ‘never’ on both substance use items) and 

“utilized” (0=utilization of any product/endorsement of any response 

other than ‘never’ on either of the substance use subscale items). 

Dummy 

coded; 0, 1 
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Table 2 (Continued) 

Variables of Interest. 

Sleep 

Construct Measure Variable Coding/Scoring Range 

Bedtime Routine 

Factor 
ASHS subscale  

6-point scale (1=never, 0% of the time to 6=always, 100% of the time; 

reverse scored), with higher scores indicating higher engagement in sleep 

hygiene practices related to bedtime routines. 

1-6 

Sleep Stability 

Factor 
ASHS subscale 

Average of 3 items of the subscale, each item using a 6-point scale 

(1=never, 0% of the time to 6=always, 100% of the time), with higher 

scores indicating higher engagement in sleep hygiene practices related to 

sleep stability. 

1-6 

Weekday Bedtime ASHS (1 item) 
Qualitative response in which respondents indicated the time (hh:mm) of 

their weekday bedtime. 

12:00 am – 

11:59 pm 

Weekday Wake 

time 
ASHS (1 item) 

Qualitative response in which respondents indicated the time (hh:mm) of 

their weekday wake time. 

12:00 am – 

11:59 pm 

Weekend Bedtime ASHS (1 item) 
Qualitative response in which respondents indicated the time (hh:mm) of 

their weekend bedtime. 

12:00 am – 

11:59 pm 

Weekend Wake 

time 
ASHS (1 item) 

Qualitative response in which respondents indicated the time (hh:mm) of 

their weekend wake time. 

12:00 am – 

11:59 pm 

Weekday hours of 

sleep 
ASHS 

This variable was calculated by subtracting the weekday wake time 

response from the weekday bedtime response. 

0-24 

Weekend hours of 

sleep 
ASHS 

This variable was calculated by subtracting the weekend wake time 

response from the weekend bedtime response. 

0-24 

Weekday Sleep 

Sufficiency 
ASHS 

This variable was coded based on the weekday hours of sleep variable; 

weekday hours of sleep of 8 or more hours will be coded as sufficient (1), 

and weekday hours of sleep less than 8 hours will be coded as insufficient 

(0). 

Dummy 

coded; 0, 1 
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Table 2 (Continued) 

Variables of Interest. 

Sleep 

Construct Measure Variable Coding/Scoring Range 

Weekend Sleep 

Sufficiency 
ASHS 

This variable was coded based on the weekend hours of sleep variable; 

weekend hours of sleep of 8 or more hours will be coded as sufficient (1), 

and weekend hours of sleep less than 8 hours will be coded as insufficient 

(0) 

Dummy 

coded; 0, 1 

Subjective Well-Being 

Construct Measure Variable Coding/Scoring Range 

Subjective Well-

Being 
SLSS, PANAS-C 

This variable was calculated by subtracting the standardized PANAS-C 

Negative Affect subscale score from the sum of the standardized PANAS-

C Positive Affect subscale score and the standardized SLSS score. 

z-score 

Life Satisfaction SLSS 

Average of all 7 items (each scored on a 6-point scale; 1=strongly 

disagree, 6=strongly agree; two items reverse scored); Higher scores 

indicate higher life satisfaction. 

1-7 

Positive Affect 
PANAS-C 

subscale 

Average of 12 items composing the subscale (each scored on a 5-point 

scale (1=very slightly or not at all to 5=extremely) 

1-5 

Negative Affect 
PANAS-C 

subscale 

Average of 15 items composing the subscale (each scored on a 5-point 

scale (1=very slightly or not at all to 5=extremely) 

1-5 

Note. ASHS= Adolescent Sleep Hygiene Scale; SLSS=Students’ Life Satisfaction Scale; PANAS-C=Positive and Negative Affect 

Schedule for Children. 
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Ethical Considerations 

The USF IRB and the participating districts granted approval for the original, larger study 

prior to data collection. Parent consent and student assent was obtained for all participants prior to 

data collection, and copies of these forms are presented in the appendices.  The PI of this study 

was a member of the research team for the larger study and received approval from USF IRB to 

conduct this secondary data analysis (see Appendix G).  
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CHAPTER 4 

RESULTS 

 The purpose of this chapter is to present the results of the analyses used to answer the research 

questions of this study. Descriptive statistics were utilized to assess the number of hours of sleep 

per night students in the sample reported obtaining during the school week and the frequency with 

which the number of hours of sleep per night were considered sufficient, based on 

recommendations by the American Academy of Sleep Medicine (Paruthi, 2016). To answer 

research questions 3 and 4, and to examine the relationship between engagement in sleep hygiene 

factors and likelihood of obtaining sufficient sleep, and the relationship betwee subjective well-

being and the likelihood of obtaining sufficient sleep, after controlling for demographic 

characteristics, binary logistic regression analyses were calculated. 

Treatment of the Data 

Data Entry 

All data were entered into a Microsoft Excel database during the spring of 2019 by the PI 

of the larger study. Data were checked for data entry errors by research team members; 

specifically, 20% of entered data (i.e., 90 survey packets) were audited for accuracy by team 

members.  

For the purposes of this secondary analysis of the data, the de-identified raw data from only 

the variables of interest (i.e., demographics, Student Life Satisfaction Scale (SLSS), Positive and 
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Negative Affect Schedule (PANAS), and Adolescent Sleep Hygiene Scale (ASHS)) were extracted 

from the larger data set and used for analysis. These data were then examined by the present 

researcher for scores outside of expected ranges. When scores outside of range were identified, the 

survey packet was checked for the correct response and re-entered into the database. Then, 

variables of interest were calculated (i.e., SLSS total score, PANAS Positive Affect and Negative 

Affect subscale scores, ASHS sub-scores, hours of sleep, and sufficient sleep). The data were then 

imported into SPSS (version 26) for analyses. 

Additional Treatment of the Data 

To assess univariate normality of each variable, box and whisker plots were examined, and 

skewness and kurtosis of each of the measures were calculated. Skewness and kurtosis values for 

the hours of sleep per night variable, subjective well-being, and the ASHS subscale scores were 

within the normal ranges, while 2 of the ASHS subscale scores were outside of the normal range. 

Specifically, ASHS Sleep Environment subscale scores produced a skewness value outside of the 

normal range (skewness=1.28, kurtosis=1.67), and the ASHS Substances subscale scores produced 

skewness and kurtosis values outside of the normal ranges (skewness=-4.81, kurtosis=26.57). The 

latter is likely due to the infrequent number of participants who endorsed high scores on these 

measures (e.g., limited utilization of tobacco or alcohol). 

Notably, a small portion of the sample endorsed smoking or chewing tobacco or drinking 

alcohol in the evening.  Specifically, 92.7% and 90.6%, respectively, endorsed ‘never’ engaging 

in those behaviors, with the remaining sample endorsing engagement between ‘always’ and ‘once 

in a while’ on the 6-point Likert scale. Due to the limited number of participants in the sample 

endorsing the use of substances as assessed by the ASHS Substances subscale, responses to these 

items were collapsed into two categories, specifically, “abstained” (i.e., 1=complete abstinence 
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from product; endorsement of ‘never’ on both substance use items) or “utilized” (i.e., 0=utilization 

of any product/endorsement of any response other than ‘never’ on either of the substance use 

subscale items), such that greater scores indicated abstinence from substances. Ultimately, 86.7% 

(n=390) of the sample reported completely abstaining from substances in the evening, while 13.3% 

(n=60) reported utilization of substances. 

Data also were analyzed for the presence of multivariate outliers as determined by the range 

of standardized residuals between -3.29 and 3.29 (Tabachnick, Fidell, & Ullman, 2007). All data 

were within normal range, with the exceptions of ASHS Sleep Environment subscale, which 

contained 4 outliers, and ASHS Physiological subscale, which had 1 outlier. The following 

analyses were conducted with and without the outliers and the results were virtually the same, 

therefore the outliers were left in the data and the following results reflect this inclusion. 

Missing Data 

Missing values were addressed by the use of pairwise deletion; scale scores and subscale 

scores (i.e., SLSS, PANAS positive and negative affect scores, and ASHS subscale scores) were 

deleted when 30% or more of the items were missing for a particular case. This resulted in the 

pairwise deletion of 21 cases from the ASHS Sleep Stability subscale, 6 cases from the ASHS 

Sleep Environment subscale, 3 cases from the ASHS Cognitive/Emotional and Physiological 

subscales, and 2 from the ASHS Behavioral Arousal subscale. Notably, a portion of the sample 

lacked complete data for the items composing the hours of sleep variables. Specifically, 6.22% 

(n=28) of participants from the original data set had missing data. 

Composition of the Sleep Hygiene Variables 

 Each of the 7 ASHS sub-scale scores (i.e., physiological factor, behavioral arousal factor, 

cognitive/emotional factor, sleep environment factor, sleep stability factor, daytime sleep factor, 
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substances factor, and bedtime routine factor) were calculated using the mean of their related items. 

One item which composed the bedtime routine factor score, was reverse scored. See Table 2 in 

Chapter 3 and Appendix B for more information. Due to low rates of endorsement of the items 

composing the ASHS substances subscale, the variable was recoded by collapsing the responses 

to these items into two categories: “abstained” (i.e., 1=complete abstinence from product; 

endorsement of ‘never’ on both substance use items) or “utilized” (i.e., 0=utilization of any 

product/endorsement of any response other than ‘never’ on either of the substance use subscale 

items), as described in further detail previously. 

 To examine the number of hours of sleep per night reported by students in the sample, a weekday 

hours of sleep variable was calculated using items 30b and 31b of the ASHS, which assessed 

participants’ school night bedtime and wake time, respectively. Wake time (i.e., item 31b) was 

subtracted from bedtime (i.e., item 30b) in order to calculate the number of hours of sleep usually 

obtained. 

 The number of hours of sleep was then coded based on the recommendations by the American 

Academy of Sleep Medicine for 8 to 10 hours of sleep per night for the age group of the sample. 

Values in weekday hours of sleep were coded as sufficient if they were 8 or more, and insufficient 

if they were less than 8. 

Composition of the Subjective Well-Being Variables 

 Prior to conducting data analyses, the SLSS total score was calculated using the mean of the 7 

items of the SLSS, and the PANAS Positive Affect and Negative Affect sub-scale scores were 

calculated using the mean of the 12 and 15 related items, respectively. The subjective well-being 

composite variable was created using SLSS total scores and PANAS Positive Affect and Negative 

Affect subscale scores. First, standardized z-scores were calculated from the aggregate data for 
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each score (i.e., SLSS total score, Positive Affect sub-score, and Negative Affect sub-score). Then, 

the composite subjective well-being scores were calculated by subtracting the standardized 

Negative Affect z-score from the sum of the standardized Positive Affect z-score and the 

standardized SLSS total z-score (i.e., (zSLSS + zPositive Affect) – zNegative Affect). This procedure 

is aligned with those of multiple prior studies (Antaramian, 2015; Antaramian et al. 2010; Shaffer-

Hudkins, 2011; Suldo & Shaffer, 2008; Suldo et al. 2016). 

Descriptive Results 

 The study sample included a total of 450 students with a mean age of 15.69 (SD=1.23) from 5 high 

schools (i.e., grades 9 through 12) in Pennsylvania and Florida. Half of the total sample were 

students in the 9th grade (50.0%). The sample was racially diverse, with 38.9% of students 

identifying as Caucasian, 24.7% as Hispanic or Latino, 22.4% as African American or Black, and 

6.2% indicating another race. About 7.8% of the sample self-identified as more than one race. 

Nearly half of the sample was eligible for free or reduced-price lunch (45.2%), and slight majority 

of the sample were female (56.0%). A summary of the descriptive results, including demographic 

characteristics and other variables interest, can be found in Table 3. 

 The results of the Adolescent Sleep Hygiene Scale can be found in Table 3. The average 

physiological factor score for the sample was 4.34 (SD=0.90), 3.09 (SD=1.23) for the behavioral 

arousal factor, 3.76 (SD=1.09) for the cognitive/emotional factor, 4.86 (SD=1.01) for the sleep 

environment factor, 3.01 (SD=1.28) for the sleep stability factor, 3.98 (SD=1.67) for the daytime 

sleep factor, 5.84 (SD=0.58) for the substances factor, and 3.79 (SD=1.83) for the bedtime routine 

factor.  
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Research Question 1  

 Research question 1 asks “How many hours of sleep per night do students in the sample report 

obtaining during the school week?” The demographic characteristics for the total sample are 

displayed in Table 3. Means and standard deviations for hours of sleep per night during the school 

week, as well as on weekends, were computed for the entire sample where data were available. 

The school day number of hours of sleep per night within the sample ranged from 3 hours and 30 

minutes to 12 hours. The mean school day number of hours of sleep reported by the sample was 7 

hours and 29 minutes, with a standard deviation of 1 hour and 16 minutes. 

For exploratory purposes, these calculations were repeated on the weekend bedtime and 

wake times. There were higher rates of missing data for the weekend bedtime and wake time 

variables, resulting in a smaller sample size (N=379). The weekend number of hours of sleep per 

night within the sample ranged from 3 hours to 16 hours and 30 minutes. The mean weekend 

number of hours of sleep reported by the sample was 9 hours and 37 minutes, with a standard 

deviation of 2 hours. 

Research Question 2 

Research question 2 asks, “To what degree do students in the sample obtain the 

recommended number of hours of sleep per night during the school week?” The majority of the 

sample reported insufficient weekday hours of sleep per night (i.e., less than 8 hours; 61.8%), 

while 38.2% reported sufficient weekday hours of sleep per night (i.e., 8 or more hours).  For 

exploratory purposes, these calculations were repeated for the weekend hours of sleep variables. 

In contrast to weekday sleep, on the weekends, a majority of the sample reported sufficient sleep 

(85.5%), compared to 14.5% reporting insufficient sleep.   
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Table 3.  

Description of the Sample. 

Variable N Mean (SD) Skewness Kurtosis 

Age 450 15.69 (1.23) 0.49 -0.48 

Hours of sleep per night (school days) 421 7:29 (1:16) 0.37 1.95 

Hours of sleep per night (weekends) 379 9:37 (2:00) -0.01 0.80 

ASHS subscales     

  Physiological factor 448 4.34(0.90) -0.53 0.31 

  Behavioral Arousal factor 448 3.09(1.23) 0.04 -0.83 

  Cognitive/Emotional factor 447 3.76(1.09) -0.29 -0.47 

  Sleep Environment factor 448 4.86(1.01) -1.28 1.67 

  Sleep Stability factor 428 3.01(1.28) 0.17 -0.89 

  Daytime Sleep factor 450 3.98(1.67) -0.46 -1.04 

  Substances factor 448 5.84(0.58) -5.04 29.63 

  Bedtime Routine factor 450 3.79(1.83) -0.18 -1.37 

Subjective Well-Being 450 5.61(1.62) -0.66 0.44 

     

 N %   

Grade level     

  9th 225 50.0   

  10th 101 22.4   

  11th 70 15.6   

  12th 54 12.0   

Gender (female) 252 56.0   

Socioeconomic status (non-free/reduced 

price lunch) 

244 54.2   

Race     

  Caucasian 175 38.9   

  African American or Black 101 22.4   

  Latino-a/Hispanic 111 24.7   

  Other 28 6.2   

  Multiracial 35 7.8   

Substances factor (abstains) 390 87.1   

Sufficient sleep (school days) 161 38.2   

Insufficient sleep (less than 8 hours) 260 61.8   

Sufficient sleep (weekends) 324 85.5   

Insufficient sleep (less than 8 hours) 55 14.5   

Notes. Other includes Asian (n=11), American Indian/Alaskan Native (n=7), Pacific Islander 

(n=2), and other (n=8). 
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Logistic Regression Findings 

Prior to conducting the logistic regression analyses for questions three and four, 

assumptions were checked to ensure there were no violations. First, the data were checked for 

normality, as described previously. Next, the data were checked for violations of multicollinearity. 

All of the independent variables were entered into a correlation matrix (see Table 4) and correlation 

coefficients were examined using a maximum threshold of 0.90 to determine high correlations 

between variables (Tabachnick, Fidell, & Ullman, 2007). No two predictor variables were highly 

correlated (correlation coefficient range: .000 (race-other and gender) to .507 (ASHS Physiological 

factor and ASHS Sleep Environment factor)). See Table 4 for results of the correlation matrix 

among independent variables. Further, in order to detect any out-of-range variance inflation factors 

(VIF; i.e., scores greater than 4.000), multiple linear regression analyses were run using all of the 

continuous independent variables, with each independent variable being set as the dependent 

variable for one analysis. These data are summarized in Table 5. No VIFs approaching or 

exceeding 4.000 were detected (range: 1.014 for ASHS Bedtime Routine factor with subjective 

well-being set as the dependent variable, to 1.675 for ASHS Physiological factor with ASHS Sleep 

Stability factor set as the dependent variable), thus it was determined that no violations of the 

assumption of multicollinearity occurred in the data.  

 The dichotomous sufficient sleep variable was set as the dependent variable for the logistic 

regressions. Each nominal independent variable used in these analyses were dichotomized and 

treated as dummy variables, with one variable missing to serve as the reference group. Female 

gender was included in the model, with 1 indicating female and 0 indicating not female, and the 

male gender variable was left out of the model to serve as a reference. For the race variables, 

multiple races indicated were grouped into one category due to small sample sizes; specifically, 
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participants who indicated their race as ‘other’(n=8), ‘Asian’ (n=11), ‘Pacific Islander (n=2)’ or 

‘American Indian or Alaskan Native’ (n=7), were combined into a racial group called ‘other’ 

(n=28). Because ‘Caucasian’ had the largest sample amongst the race variables (n=175), it was 

used as the reference group and left out of the model. In addition to ‘other’, ‘African American or 

Black’ (n=101), ‘Latino/a-Hispanic’ (n=111), and ‘multiracial’ (n=35) were each included as 

dummy variables in the model. The socioeconomic status variable was measured based on 

students’ eligibility for free or reduced-price lunch. The non-free/reduced-price lunch group served 

as the reference group for this variable and was left out of the model due to its larger sample size 

(n=244), and the free/reduced-price lunch variable was included in the model (n=206). 

Research Question 3 

 Research question 3 asks, “To what extent, if any, are the following sleep hygiene factors related 

to the degree to which students obtain the recommended number of hours of sleep per night: 

physiological, behavioral arousal, cognitive/emotional, environmental, sleep stability, daytime 

sleep, substances, and bedtime routine, after controlling for demographic differences?” A binary 

logistic regression analysis was conducted to investigate if demographic characteristics, including 

grade level, gender, socio-economic status (i.e., eligibility for free/reduce priced lunch), and race, 

as well as engagement in sleep hygiene factors (i.e., physiological factor, behavioral arousal factor, 

cognitive/emotional factor, sleep environment factor, sleep stability factor, daytime sleep factor, 

and substances factor) could predict sufficient sleep. The outcome of interest was sufficient sleep, 

which was determined based on the hours between reported bedtime and wake times and 

categorized as sufficient if the number was 8 or more hours, or insufficient if it was fewer than 8 

hours. The possible predictor variables were grade level, gender, socioeconomic status, race, and 

the ASHS physiological factor, behavioral arousal factor,  
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Table 4.  

Intercorrelations between Predictor Variables (N=448). 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 

1. ASHS Physiological 

factor 
1                

2. ASHS Behavioral 

Arousal factor 
.372** 1               

3. ASHS 

Cognitive/Emotional factor 
.374** .446** 1              

4. ASHS Sleep 

Environment factor 
.507** .379** .332** 1             

5. ASHS Sleep Stability 

factor 
.213** .404** .295** .207** 1            

6. ASHS Daytime Sleep 

factor 
.495** .265** .230** .436** .229** 1           

7. ASHS Bedtime Routine 

factor 
-.056 -.062 -.073 -.017 .029 .026 1          

8. ASHS Substances factor .261** .034 .095* .240** .093 .122** .056 1         

9. Subjective Well-Being .068 .067 .393** .082 .128** .101* .196** .078 1        

10. Grade .100* .055 .019 .132** .055 .083 .064 .010 -.040 1       

11. Gender .097* .090 -.141** .033 .045 -.141** .093* .114* -.180** .025 1      

12. Race – Asian .080 .036 .086 .037 .021 .056 -.028 .031 -.028 -.019 .018 1     

13. Race – African 

American or Black 
-.159** -.031 -.099* -.261** -.029 -.285** -.047 .029 .057 -.096* .003 -.053 1    

14. Race – Hispanic/Latino -.089 -.064 -.030 -.081 -.017 -.120* .018 -.045 -.032 -.036 -.076 -.120* 
-

.258** 
1   

15. Race - Other -.003 .036 .016 .024 .034 .053 -.054 .008 -.063 -.094* .000 .084 -.073 
-

.170** 
1  

16. Free/reduced-price 

lunch 
-.072 -.040 -.074 -.136** -.051 -.141** .016 .034 -.004 -.002 .066 .066 .176** .016 .005 1 

**. Correlation is significant at the .01 level (2-tailed). 

*. Correlation is significant at the .05 level (2-tailed) 
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Table 5.  

Variable Inflation Factors (VIF) Calculated by Multiple Regression Analyses. 

Dependent 

Variable 
Independent Variables VIF 

Dependent 

Variable 
Independent Variables VIF 

Subjective 

Well-Being 

ASHS Physiological factor  1.669 

ASHS Sleep 

Environment 

factor 

ASHS Sleep Stability factor 1.243 
ASHS Behavioral Arousal factor 1.492 ASHS Daytime Sleep factor 1.362 
ASHS Cognitive/Emotional factor 1.355 ASHS Bedtime Routine factor 1.066 
ASHS Sleep Environment factor 1.539 Subjective Well-Being 1.266 
ASHS Sleep Stability factor 1.241 ASHS Physiological factor 1.515 
ASHS Daytime Sleep factor 1.432 ASHS Behavioral Arousal factor 1.478 
ASHS Bedtime Routine factor 1.014 ASHS Cognitive/Emotional factor 1.611 

ASHS 

Physiological 

factor  

ASHS Behavioral Arousal factor 1.504 

ASHS Sleep 

Stability factor 

ASHS Daytime Sleep factor 1.416 
ASHS Cognitive/Emotional factor 1.565 ASHS Bedtime Routine factor 1.065 
ASHS Sleep Environment factor 1.392 Subjective Well-Being 1.263 
ASHS Sleep Stability factor 1.243 ASHS Physiological factor 1.675 
ASHS Daytime Sleep factor 1.278 ASHS Behavioral Arousal factor 1.390 
ASHS Bedtime Routine factor 1.065 ASHS Cognitive/Emotional factor 1.604 
Subjective Well-Being 1.261 ASHS Sleep Environment factor 1.539 

ASHS 

Behavioral 

Arousal factor 

ASHS Cognitive/Emotional factor 1.480 

ASHS 

Daytime Sleep 

factor 

ASHS Bedtime Routine factor 1.064 
ASHS Sleep Environment factor 1.497 Subjective Well-Being 1.265 
ASHS Sleep Stability factor 1.137 ASHS Physiological factor 1.495 
ASHS Daytime Sleep factor 1.432 ASHS Behavioral Arousal factor 1.519 
ASHS Bedtime Routine factor 1.066 ASHS Cognitive/Emotional factor 1.620 
Subjective Well-Being 1.243 ASHS Sleep Environment factor 1.463 
ASHS Physiological factor 1.658 ASHS Sleep Stability factor 1.229 

ASHS 

Cognitive/ 

Emotional 

factor 

ASHS Sleep Environment factor 1.529 

ASHS 

Bedtime 

Routine factor 

Subjective Well-Being 1.204 
ASHS Sleep Stability factor 1.230 ASHS Physiological factor 1.672 
ASHS Daytime Sleep factor 1.431 ASHS Behavioral Arousal factor 1.519 
ASHS Bedtime Routine factor 1.049 ASHS Cognitive/Emotional factor 1.595 
Subjective Well-Being 1.058 ASHS Sleep Environment factor 1.538 
ASHS Physiological factor 1.617 ASHS Sleep Stability factor 1.241 
ASHS Behavioral Arousal factor 1.388 ASHS Daytime Sleep factor 1.429 

Notes. VIF=Variable inflation factor; ASHS=Adolescent Sleep Hygiene Scale 

 

 

cognitive/emotional factor, sleep environment factor, sleep stability factor, daytime sleep factor, 

and abstaining from substances.  

The omnibus test was used to assess the significance of each step, which indicated that 

block 1 (demographics) was not significant (p=.616). No demographic variables included in this 

block of the model (i.e., gender, FRL eligibility, grade level, other race, African American or Black 
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race, Hispanic or Latino race and multiracial) were found to be significant. The results from this 

block of the logistic regression analysis can be found in Table 6.  

Table 6.  

Logistic Regression Analysis of High School Student’s Levels of Sufficient Sleep – Block 1 

(N=450). 

Predictor B SE B Wald’s χ2 df p 
Odds 

ratio 

Constant -.413 .295 1.960 1 .162 .662 

Race – Other -.058 .476 .015 1 .903 .944 

Race – African American or 

Black 

-.464 .289 2.565 1 .109 .629 

Race – Hispanic/Latino-a -.386 .274 1.993 1 .158 .680 

Race – Multiracial -.299 .429 .486 1 .486 .742 

Free/reduced price lunch 

eligibility (1=FRL) 

.192 .220 .765 1 .382 1.212 

Gender (1=female) .241 .214 1.268 1 .260 1.272 

Grade level -.042 .099 .184 1 .668 .958 

Test   χ2 df p  

Overall model evaluation   5.365 7 .616  

-2 Log Likelihood   518.191    
Note. SE= standard error; FRL=free/reduced-price lunch; Race-other includes Asian, American 

Indian/Alaska Native, Pacific Islander, and other race. Cox and Snell R2=.014, Nagelkerke R2=.018. 

 

At the second block of the logistic regression analysis, which in addition to the 

demographic variables included in block 1, included the ASHS subscales physiological factor, 

behavioral arousal factor, cognitive/emotional factor, sleep environment factor, sleep stability 

factor, daytime sleep factor, substance (abstains), and bedtime routine factor. The omnibus test 

was again used to assess the significance of the model, which at this block was found to not be 

significant (p=.057). The model found the substance factor to be significant (p=.049), with an 

unstandardized B value of 0.752, suggesting that a one-point increase on the substance factor (i.e., 

abstaining from substances) would result in a 0.752-point increase in the log-odds of sufficient 

sleep (Exp(B)=2.120; 95% CI=1.022 – 4.542). No other variables were found to have a significant 

effect on the model. The results from this block of the logistic regression analysis can be found in 
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Table 7. At this block, the predictive power of the model was found to have an overall success rate 

of 66.2%. 

Table 7.  

Logistic Regression Analysis of High School Student’s Levels of Sufficient Sleep – Block 2 

(N=450). 

Predictor B SE B Wald’s χ2 df p 
Odds 

ratio 

Constant -2.655 .849 9.771 1 .002 .070 

Race – Other -.099 .498 .039 1 .843 .906 

Race – African American or 

Black 

-.172 .334 .266 1 .606 .842 

Race – Hispanic/Latino-a -.170 .295 .333 1 .564 .844 

Race – Multiracial -.156 .444 .124 1 .725 .855 

Free/reduced price lunch 

eligibility (1=FRL) 

.222 .227 .955 1 .329 1.248 

Gender (1=female) .239 .235 1.029 1 .310 1.270 

Grade level -.070 .103 .463 1 .496 .933 

Physiological factor -.109 .162 .453 1 .501 .897 

Behavioral Arousal factor .054 .110 .239 1 .625 1.055 

Cognitive/Emotional factor .074 .123 .365 1 .546 1.077 

Sleep Environment factor .051 .144 .123 1 .725 1.052 

Sleep Stability factor .145 .097 2.234 1 .135 1.156 

Daytime Sleep factor .141 .086 2.671 1 .102 1.151 

Substances (1=abstains) .752 .381 3.891 1 .049 2.120 

Bedtime Routine factor .066 .061 1.175 1 .278 1.068 

Test   χ2 df p  

Overall model evaluation   24.518 15 .057  

-2 Log Likelihood   499.037    
Note. SE= standard error; FRL=free/reduced-price lunch; Race-other includes Asian, American 

Indian/Alaska Native, Pacific Islander, and other race. Cox and Snell R2=.060, Nagelkerke R2=.082. 

 

Research Question 4 

 Research question 4 asks, “To what extent, if any, is subjective well-being related to the degree to 

which students obtain the recommended number of hours of sleep per night, after controlling for 

demographic differences?”  In order to answer this question, subjective well-being was added to 

the model described in the previous section, which included demographic variables, specifically 

gender, free/reduced-price lunch eligibility, grade level, African American or Black race, Hispanic 
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race, other race, and multiracial, as well as the ASHS subscales physiological factor, behavioral 

arousal factor, cognitive/emotional factor, sleep environment factor, sleep stability factor, daytime 

sleep factor, substances (abstains), and bedtime routine factor. The omnibus test was again used to 

assess the significance of the model, which in this block, was again significant (p=.038). No 

variables were found to have a significant effect on the model. The model found the substance 

factor to be approaching significance (p=.054), with an unstandardized B value of 0.732, 

suggesting that a one-point increase on the substance factor (i.e., abstaining from substances) 

would result in a 0.732-point increase in the log-odds of sufficient sleep (Exp(B)=2.080; 95% 

CI=1.022 – 4.446). Subjective well-being was not significant in this model; however, it had a 

positive relationship to sufficient sleep, such that a one-point increase in subjective well-being 

could predict a 0.098-point increase in the log-odds of sufficient sleep (unstandardized B=0.098, 

SE=0.059, Exp(B)=1.103, 95% CI=0.976 – 1.230, p=.096). The results from this logistic regression 

analysis can be found in Table 8. The predictive power of the model was found to have an overall 

success rate of 64.7%. The model was better at correctly predicting insufficient sleep (86.5%) than 

it was at predicting sufficient sleep (29.3%). See Table 9 for more details. 

For exploratory purposes, following the logistic regression analysis, the relationships 

between each of the individual independent variables and the dependent variable, sufficient sleep, 

were examined using correlation analyses. The correlational analyses found that demographic 

variables, specifically, African American or Black race, Hispanic or Latino, other race, multiracial, 

gender, grade level, nor free/reduced-price lunch eligibility, were not significantly correlated with 

sufficient sleep (p>.05). These findings are consistent with the results of the logistic regression 

analysis which found that the demographic variables did not significantly contribute to the 

predictive power of the model. The correlation analyses did not find a significant correlation  



 

 

 

56 

Table 8.  

Logistic Regression Analysis of High School Student’s Levels of Sufficient Sleep – Block 3 

(N=450). 

Predictor 
Pearson 

Correlation 
B SE B Wald’s χ2 df p 

Odds 

ratio 

Constant  -2.326 .874 7.081 1 .008 .098 

Race – Other  -.062 .501 .015 1 .901 .940 

Race – African American 

or Black 

.038 -.202 .336 .360 1 .549 .817 

Race – Hispanic/Latino-a -.061 -.160 .296 .292 1 .589 .852 

Race – Multiracial -.043 -.184 .447 .170 1 .680 .832 

Free/reduced price lunch 

eligibility (1=FRL) 

.007 .200 .228 .768 1 .381 1.221 

Gender (1=female) .023 .280 .238 1.390 1 .238 1.324 

Grade level .032 -.063 .103 .380 1 .538 .939 

Physiological factor .002 -.094 .163 .331 1 .565 .911 

Behavioral Arousal factor .081* .073 .111 .430 1 .512 1.075 

Cognitive/Emotional 

factor 

.108* -.012 .133 .008 1 .928 .988 

Sleep Environment factor .116* .049 .144 .118 1 .732 1.051 

Sleep Stability factor .125** .139 .098 2.015 1 .156 1.149 

Daytime Sleep factor .134** .135 .086 2.456 1 .117 1.145 

Substances (1=abstains) .152* .732 .380 3.706 1 .054 2.080 

Bedtime Routine factor .037 .042 .062 .452 1 .501 1.043 

Subjective Well-Being .115* .098 .059 2.771 1 .096 1.103 

        

Test    χ2 df p  

Overall model evaluation    27.334 16 .038  

-2 Log Likelihood    496.222    
Note. SE= standard error; FRL=free/reduced-price lunch; Race-other includes Asian, American Indian/Alaska 

Native, Pacific Islander, and other race. Cox and Snell R2=.067, Nagelkerke R2=.091. *. Correlation is significant 

at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed). 

 

 

Table 9.  

The Observed and Predicted Frequencies for Sufficient Sleep by Logistic Regression. 

 Predicted  

Observed Sufficient Insufficient % Correct 

Sufficient 44 106 29.3 

Insufficient 33 211 86.5 

Overall % correct - - 64.7 
Note. Sensitivity = 44/(44+106)=29.53%; Specificity = 211/(33+211) = 85.60%; False positive = 

33/(33+44)=44.30%; False negative = 106/(106+211)=33.55%. 
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between sufficient sleep and the physiological factor, sleep environment factor, nor the bedtime 

routine factor (p>.05). The analyses found significant correlations between sufficient sleep and the 

following sleep hygiene variables: behavioral arousal factor (r=.108, p=.027), cognitive/emotional 

factors (r=.116, p=.018), sleep stability factor (r=.134, p=.007), daytime sleep factor (r=.152, 

p=.002), and abstaining from substances (r=.115, p=.019). The analysis found the correlation 

between sufficient sleep and subjective well-being to be significant (r=.097, p=.047). See Table 8 

(Pearson Correlation) for more details. In order to examine the potential effect of the 8 hour-

threshold on the outcome variable, the correlations were also calculated between variables of 

interest (i.e., demographics, sleep hygiene factors, and subjective well-being) and the hours of 

sleep continuous variable, however, no notable differences were found. See Appendix H for results 

of the correlation analyses. 

Summary of Findings 

 In summary, 61.8% of the participants in the sample reported obtaining insufficient amounts of 

sleep during the school week, with the sample average being less than the lower limit of the 

recommended hours of sleep per night (M=7 hours and 29 minutes, SD=1 hour and 16 minutes). 

The logistic regression model, which included race, gender, grade level, sleep hygiene factors, and 

subjective well-being was significant (p=.038); however, no variables were found to significantly 

contribute to the model.  

 Although not significant in the final model, subjective well-being showed a positive relationship 

to sufficient sleep, suggesting that increased levels of subjective well-being increase the likelihood 

of reporting sufficient sleep. Additionally, the model found abstaining substances to be 

approaching significance, suggesting that and increase on the substance factor (i.e., abstaining 

from substances) would result in an increase in the likelihood of reporting sufficient sleep.  
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While the variables in the model were not found to be significant predictors of sufficient 

sleep, exploratory analyses of the relationships between each of the independent variables and 

sufficient sleep found that 5 of the sleep hygiene variables as well as subjective well-being, were 

positively and significantly correlated to sufficient sleep. These analyses also found that there were 

no significant correlations between sufficient sleep and any of the demographic variables 

examined. 
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CHAPTER 5 

DISCUSSION 

Summary of the Study 

The purpose of the current study was to examine the amount of sleep high school students 

report obtaining, and the degree to which that reported amount meets the recommendations for 

sleep duration for their age group. The current study also aimed to examine potential predictors of 

sufficient sleep. Specifically, this study described the self-reported sleep duration and sleep 

hygiene practices of high school students, and explored models aimed to predict the likelihood of 

obtaining sufficient sleep by examining demographic characteristics, such as race, gender, 

socioeconomic status, and grade level, as well as sleep hygiene factors and subjective well-being. 

This chapter summarizes the results of the study and discusses how they align with or diverge from 

prior research. In addition, this chapter discusses the limitations of the study, implications of the 

findings, and potential directions for future research. 

Examination of the Results 

Participants’ report of sleep 

 This study aimed to describe the typical duration of sleep reported by a sample of high school 

students, as well as the rate at which high school students report obtaining the recommended 

amount of sleep for their age group. As hypothesized, the findings from this study are aligned with 

prior research highlighting the high rates at which adolescents do not obtain the recommended 
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hours of sleep per night (Eaton et al. 2010; Wheaton et al. 2018). Overall, only 38.2% of students 

in the current sample reported obtaining the recommended hours of sleep per night for their age 

group during the school week; that is to say, 61.8% of students in the sample reported sleeping for 

fewer than 8 hours on school nights. Examination of the hours of sleep per night variable found 

that students in the sample reported an average of about 7.5 hours of sleep per night on school 

days, about a half hour less than the lower limit of the recommended range. The findings from this 

present study are consistent with a study of sleep in adolescents in a national representative sample 

by Wheaton et al. (2018), illustrating that 72.7% of high school students across the country 

reported short sleep duration, defined as less than 8 hours per night for the age group of the sample 

(13-18 years old). Similarly, these findings are consistent with findings from a study of high school 

students by Eaton et al. (2010), which found the majority of their sample reported insufficient 

sleep, defined as fewer than 8 hours per night. These findings also are consistent with a study by 

Shaffer-Hudkins (2011) who reported that the majority of her middle school sample (61%) 

obtained between 7 and 8 hours of sleep per night.  

The study by Shaffer-Hudkins (2011) was different from the present study regarding the 

sample, which included middle school students, and the method of measurement of sleep duration. 

That study measured hours of sleep by utilizing a question asking how many hours of sleep the 

respondent usually obtained, as opposed to the present study that asked respondents for their 

typical bedtimes and wake times. In addition, Shaffer-Hudkins (2011) utilized response options 

that specified a range of hours (e.g., less than 7 hours, 8 to 9 hours, 9 hours or 10 or more hours), 

as opposed to the present study that left bedtime and wake time open for respondents to write in 

their responses. The method used in the Shaffer-Hudkins of assessing typical sleep duration is 

common among some studies (Eaton et al. 2010; Wheaton et al. 2018), while other studies utilized 
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the same methods as this present study, in which hours of sleep were calculated based on bedtimes 

and wake times (Norell-Clarke & Hagquist, 2017).  

The present study found that hours of sleep per night and rates of sufficient sleep differed 

between school days and weekends, with an average of about 7.5 hours and 38% reporting 

sufficient sleep on school days, and an average of about 9.5 hours and 85% reporting sufficient 

sleep on the weekends. These findings are consistent with other studies examining the sleep 

patterns in adolescents. Adolescents are known to experience a change in their circadian rhythm 

cycle, specifically a delay in the onset of sleep, such that they are more likely to go to sleep and 

wake up later than children and adults (Carskadon 1990; Dahl & Carskadon 1995). In addition to 

these normal biological changes, many other factors may contribute to such changes in sleep 

schedules, such as school start times. With school demands, students may feel pressure to adjust 

their wake time to accommodate the imposing school schedules but may be less inclined to go to 

sleep earlier, resulting in shorter sleep duration during the school week. A study examining the 

sleep patterns in adolescents found that high school seniors slept about 2 hours less per night during 

the first week of the school year than they did during the month prior (Hansen et al. 2005). 

Adolescents have been known to engage in recovery or catch-up sleep on the weekends 

(Carskadon, 1990, Wolfson & Carskadon, 1998; Carskadon & Acebo, 1997; Mindel, Owens, & 

Carskadon, 1999; Carskadon, Acebo, & Seifer, 2001). In fact, the same study of high school 

seniors (Hansen et al. 2005), found that the students reported sleeping significantly longer (30 

minutes, on average) on weekends during the school year than they did on during the summer, 

suggesting the role of school start times on the change in sleep patterns and the possibility of sleep 

recovery occurring in the population. Shaffer-Hudkins (2011) also reported that students in their 

sample of middle school students reported later bedtimes and wake times on the weekends 
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compared to weekdays. Although the present study did not examine bedtimes specifically, the 

contrast in the hours of sleep per night on school days and weeknights is consistent with the 

findings from other studies examining the sleep patterns of adolescents and finding increased 

durations in the absence of school schedule demands. 

The results of the ASHS subscales found the highest levels of reported engagement in the 

substances factor, with a mean score of 5.84 (SD=0.58), indicating that most of the sample reported 

abstaining from using substances like tobacco and alcohol in the evenings. The lowest level of 

average reported engagement was on the sleep stability factor of the ASHS (M=3.01, SD=1.28); 

scores on this scale range from 1 to 6, with higher scores indicating better sleep stability. At the 

time of this analysis, normative data or cutoff scores or ranges for this measure and its subscales 

do not yet exist. However, a study by Galland et al. (2017) examined the sleep hygiene practices 

of adolescents aged 15 to 17 years (M=16.9 years, SD=9 months) in New Zealand using the ASHS 

and published their findings. The findings from the present study are consistent with those reported 

by Galland et al. (2017). The most notable difference between the two samples can be seen in the 

Daytime Sleep factor, on which the present study found a mean score of 3.98 (SD=1.67), compared 

to a mean score of 5.35 (SD=1.02) reported by Galland et al. (2017). This difference suggests that 

the present sample reported greater levels of engagement in daytime sleep or naps than the sample 

reported by Galland et al. (2017). The reason for the difference between the samples is not clear, 

however, examination of school start and end times, bedtime and wake times, and engagement in 

afterschool activities, could possibly provide insight into the napping behaviors of the adolescents 

in the samples. 
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Findings from logistic regressions 

The present study sought to examine the predictability of sufficient sleep in a sample of 

high school students, using a model including demographic variables, sleep hygiene factors, and 

subjective well-being. To examine this model, a logistic regression analysis was conducted to 

compute odds ratios for the association between sleep hygiene factors and subjective well-being, 

and sufficient sleep, after controlling for demographic characteristics. The findings from this study 

indicate that the model including demographic characteristics such as race, gender, socioeconomic 

status, and grade level, combined with sleep hygiene factors and subjective well-being did not 

predict sufficient sleep in high school students, as no variables included in the model were found 

to be significant. This finding is somewhat inconsistent with studies examining the associations 

between sleep quality, including duration, and sleep hygiene behaviors (Brick et al. 2010; Brown 

et al. 2002; Suen et al. 2010) which found positive and significant relationships between sleep 

hygiene and sleep duration, as well as studies examining the relationship between sleep and 

subjective well-being (Gadermann et al. 2016; Lai, 2018; Shaffer-Hudkins, 2011; Weinberg et al. 

2016) which found positive and significant relationships between sleep and subjective well-being. 

The predictive power of the model, that included demographic characteristics, sleep hygiene 

factors, and subjective well-being, had an overall success rate of 64.3%, with better success 

predicting insufficient sleep than sufficient sleep.  

The only variable included in the model that approached significance was the substance 

abstains factor, which suggested that students who abstained from tobacco or alcohol in the 

evenings had greater odds of reporting sufficient sleep compared to students who utilized tobacco 

or alcohol in the evenings. These findings are consistent with the findings reported in the meta-

analysis by Bartel, Gradisar, and Williamson (2015) examining protective and risk factors for 
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adolescent (mean age between 12 and 18 years) sleep. Specifically, the study reported that tobacco 

use was significantly associated with decreased sleep time across several studies (Pasch et al. 2012; 

Saxvig et al. 2012; Loessl et al. 2008; Chung & Cheung, 2008; Megdal & Schermhammer, 2007); 

however, they also reported that alcohol was not related to any sleep variables, including total 

sleep time (Pasch et al. 2012; Saxvig et al. 2012; Loessl et al. 2008; Chung & Cheung, 2008; 

Oshima et al. 2012). The inconsistencies in findings related to substance use may be attributed to 

the self-report nature of the measures; youth may be inaccurate reporters of substance use for 

multiple reasons, including fear of consequences for breaking laws or school rules for example. 

Additionally, it is important to note that due to low rates of substance utilization endorsed by the 

sample, findings related to this variable should be interpreted with caution. 

The present study found that none of the demographic characteristics examined 

significantly contributed to the model predicting sufficient sleep, including race, gender, 

socioeconomic status, and grade level. Findings from prior studies regarding demographic 

differences in rates of obtaining recommended hours of sleep are mixed. Eaton et al. (2010) and 

Wheaton et al. (2018) found differences in rates of obtaining the recommended hours of sleep 

among demographic characteristics. Specifically, both studies found that female students, Black 

students, and students in grades 11 and 12 were more likely to report insufficient sleep when 

compared to male students, White students, and students in grades 9 and 10, respectively. 

However, Brick, Seely, and Palermo (2013) reported that gender was not a significant predictor of 

sleep quality which included sleep duration, in their study of medical students. They did not 

examine differences among races. The inconsistencies in the findings related to demographic 

differences in obtaining sufficient sleep suggest that perhaps the relationship between demographic 
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characteristics and sufficient sleep is moderated by another variable which has not yet been 

examined. 

In a previous study of the present sample by Smith (2019), demographic characteristics 

were examined as predictors of sleep hygiene factors using regression analyses. Specific 

demographic characteristics were identified as unique predictors of multiple factors of sleep 

hygiene. For example, African American and Hispanic ethnicities were identified as unique 

predictors of the physiological factor of sleep hygiene, such that students who identified as African 

American or Hispanic reported lower rates of engagement in the physiological factor of sleep 

hygiene compared to White students. Also, the study identified gender as a unique predictor of the 

daytime sleep factor of sleep hygiene, such that female students had lower engagement in daytime 

sleep when compared to male students. Although there are differences in the levels of sleep 

hygiene engagement by race and gender, consistent with some prior research, these differences did 

not significantly contribute to the model predicting sufficient sleep examined in the present study. 

However, the present study did identify similar, albeit not significant, associations between these 

variables and sufficient sleep. Specifically, in the first block of the logistic regression, both 

Hispanic or Latino and African American or Black ethnicity/race were found to have negative 

relationships with the outcome variable, such that students who identified as Hispanic or Latino or 

African American or Black had lower odds of reporting sufficient sleep compared to white 

students. To further examine the relationship between sufficient sleep and demographic 

characteristics, a series of correlations were conducted among the independent variables and 

sufficient sleep. The findings from these correlation analyses are consistent the findings from the 

logistic regression analyses, which found no significant relationships between demographic 

characteristics, such as race, gender, socioeconomic status, and grade level, and sufficient sleep. 
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Because previous research in the current sample found significant associations between 

demographic characteristics and sleep hygiene factors, and because prior research indicates a 

positive relationship between sleep hygiene engagement and sleep quality including duration, it 

was hypothesized that demographic characteristics, including race and gender, would predict 

sufficient sleep, which was not supported by the findings of this study.  

Limitations and Delimitations 

Regarding limitations to the current study, it should be noted that because the nature of the 

present study is a secondary analysis of data, the collection of data was not in the control of the 

present researcher. Therefore, any limitations and delimitations of the original study design and 

data collection could not be changed. 

Although the original researchers made every effort to choose schools that represent the 

general population, findings may not be generalizable outside of the sample. Specifically, the 

sample included an inflated representation of 9th grade students, likely due to the popularity of the 

health class during which data were collected amongst younger students. While it was expected 

that this overrepresentation of 9th grade students would skew the data, perhaps due to the expected 

differences in 9th graders need for sleep due to their age and adjustment to the high school 

experience, no significant differences in sleep were identified based on grade level.  

Another limitation of this study is the self-report nature of the data collected. This study 

relied on the use of self-rated behaviors, attitudes, perceptions, and symptoms. Because measures 

rely on the participants’ ability to recall and report information accurately and honestly, there is a 

risk of inaccuracy due to subjective measurements by the participants themselves. The self-

reported hours of sleep may have impacted the results and may be different than more objective 

measures of sleep quality. Also, the measure of hours of sleep used in this study does not account 
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for time in bed not sleeping or irregular sleep patterns, which likely influenced outcomes of the 

study. Another limitation of this measure is the lack of consideration of technology on students’ 

sleep, specifically ‘screen-time’ which is known to inhibit sleep. The use of phones, tablets, 

computers, and TVs among adolescents has become increasingly common over time and should 

be considered when examining their sleep hygiene practices, and its exclusion likely influenced 

the results of this study. Another possible limitation of the study which also relates the measure 

used to assess sleep is that “school day” and “weekend” were not specifically defined for the 

participants completing the measure and indicating their bedtime and wake times. The question 

asks raters “During the school week… my usual school night bedtime is…, My usual school day 

wake time is…” and “On weekends my usual weekend bedtime is…, My usual weekend wake 

time is…” but does not define school week, school day, or weekend. These may be interpreted 

differently (e.g., interpreting Friday as a school day but having a much later bedtime on Friday 

than other school nights, or interpreting Sunday as a weekend but have a much earlier bedtime on 

Sunday than other weekend nights). 

Regarding interpretations of this study’s findings, it is necessary to highlight the difference 

between prediction and explanation. This study sought to identify variables that predict sufficient 

sleep in high school students; it did not attempt to explain how to obtain sufficient sleep or show 

causation between any of the variables of interest and sufficient sleep. Therefore, the findings from 

this study should be interpreted with caution. 

Contributions to the Literature 

The present study contributes to what is known in the literature about engagement in sleep 

hygiene practices and rates of sufficient sleep obtained by high school students, as well as the 

relationship between engagement in such sleep hygiene factors to obtaining the recommended 
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hours of sleep, as well as the relationship between students’ levels of subjective well-being and 

levels of sufficient sleep. The findings of this study regarding the hours of sleep reported on school 

days and weekends, as well as the rates of sufficient sleep, add to the literature identifying high 

rates of insufficient sleep in adolescents. The results of the logistic regression add to what is known 

about predicting sufficient sleep. This PI is not aware of any other study that has examined this 

combination of demographic variables, sleep hygiene factors, and subjective well-being for the 

purpose of predicting sufficient sleep in high school students,’. The model identified in this study 

did not significantly predict sufficient sleep in high school students using the included variables. 

However, these findings can be used to inform future research aiming to create a model to predict 

sufficient sleep in high school students. The model in the present study may be refined in order to 

produce a model that better predicts sufficient sleep in this population. As the importance of sleep 

and of subjective well-being to several outcomes (e.g., longer life, physical health, academic 

achievement, and relationship satisfaction) in adolescence and throughout life is well established 

in the literature, a better understanding of the connection between the constructs in this population 

may help to inform practices aimed at improving well-being and sleep, as well as influence policy 

affecting student sleep and well-being, such as school start times and curriculum development. 

The findings from this study also may inform future research examining recommended sleep 

hygiene practices for improved sleep and well-being in students. 

Implications for School Psychologists 

 As is clear from the present study, rates of insufficient sleep on adolescents are common. Knowing 

that students may not be getting the recommended hours of sleep can be useful information in 

serving this population. School psychologists are in a unique position to promote healthy and 

sufficient sleep as they work with adolescents, as well as many of the people involved in their care 
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and education, including parents, teachers, and school administration.  School psychologists may 

also work with school resource officers or other law enforcement, and have relationships with 

community health care providers and mental health providers. Because of the potential 

involvement of school psychologists in the lives of students (e.g., academic, social, and mental 

and physical health), they are in an ideal position to provide education on the importance of sleep 

and training on how to promote healthy sleep. For example, they may provide professional 

development to teachers and other school staff, including resource officers or other community 

law enforcement, about how to identify the effects of insufficient sleep, such as behavioral 

problems or increased risk-taking behaviors, so that such professionals may become attuned to 

recognizing the role of sleep in the lives of their students. They also may provide training and 

education to parents and caregivers about the importance of sleep and how to facilitate it for their 

student, for example by means of sleep hygiene education or behavioral training for setting and 

enforcing bedtimes for their children. Of course, they may also provide direct services to students 

by providing them with education and training on sleep and sleep promoting behaviors, or 

indirectly by developing or utilizing already developed curricula aimed at increasing knowledge 

of the importance of sufficient sleep and how to obtain it. School psychologists also may influence 

policy related to the academic or school-related factors that affect students’ obtaining sufficient 

sleep, such as school start times, which tend to not align with high school students’ sleep patterns 

and circadian rhythms, and academic and extracurricular involvement, that can be particularly 

demanding for high school students.  

Directions for Future Research 

Although this study contributes to the literature findings that support the idea that high 

school students do not obtain the recommended number of hours of sleep, as well as model that 
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does not predict sufficient sleep in high school students, it also generates many unanswered 

questions as well as opportunities for further exploration.  

First, the data from the present study were collected prior to the global pandemic; therefore, 

a replication of the study could provide new insight into how sleep and sleep hygiene practices 

have been affected by the changes in how adolescents socialize, learn, and engage in physical 

activity. For example, since the pandemic different students are learning in many different settings, 

including in-person, online, hybrid, synchronous, and asynchronous, all of which may have 

different effects on the wake times, sleep needs, and sleep of students. In addition, the changing 

family dynamics with many parents working from home, could result in changes in bedtime 

enforcement. Future research should examine the many different factors may influence students’ 

sleep in a pandemic and post-pandemic world. 

Because the current body of literature on the Adolescent Sleep Hygiene Scale lacks 

normative data or cut-off scores indicating ‘good’ or ‘poor’ sleep hygiene, future research may 

seek to develop norm referenced data or cut-off scores so that scores from the measure can be 

interpreted more accurately. Additionally, future research may examine or develop alternative 

measures of sleep hygiene and sufficient sleep on high school students that are valid, reliable, and 

feasible for both research and practice. The use of more objective measures of sleep duration than 

self-reported bedtimes and wakes times provide an opportunity to examine the sleep characteristics 

of this population more accurately. Future research may even consider to use of ‘smart’ 

technology, such as mobile phone applications and ‘smart’ watches which have become 

increasingly common even among students over the past decade and can easily and accurately 

measure biometrics including sleep. 
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In addition, future research may explore the factors contributing to adolescent engagement 

in sleep hygiene practices and the individual relationship of each factor to sufficient sleep, as well 

as identifying other factors that predict sufficient sleep. Finally, because the logistic regression 

found the model to not significantly predict sufficient sleep in high school students, future research 

may focus on refining the model in order to produce one that better predicts sufficient sleep in this 

population. In addition to identifying other factors that might predict sufficient sleep, future 

research should also examine potential interactions between factors and non-linear relationships, 

that could lead to new insights regarding the prediction of sufficient sleep in this population. 

Finally, future may research may seek to develop behavioral interventions aimed at 

improving sleep in adolescent populations. It is important that outcomes of interest to students are 

considered in order to gain student buy-in (e.g., mood, athletic performance, etc.) and that 

interventions are feasible for students (e.g., asking students to begin implementing a bedtime 

routine instead of asking them to refrain from using their cell phones near bedtime). Such studies 

may utilize self-monitoring methods for measuring sleep such as sleep diaries, which may further 

engage the participants. 

Summary 

Changes in sleep patterns and associated behaviors are common during adolescence when 

circadian rhythm changes occur delaying sleep onset, and psychosocial factors such as changes in 

desires for socialization, academic factors, and other obligations such as school start times effect 

when and how much adolescents sleep. Sufficient sleep is associated with several desirable 

outcomes, including health, behavior, cognition, emotional regulation, and mental and physical 

health, while insufficient sleep, or sleeping fewer hours than what is recommended, is associated 

with increased risk of accidents and injuries, learning problems, and poor physical and mental 
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health. While the sample average approached the lower limit of the recommended hours of sleep, 

findings from the present study contribute to the evidence that adolescents do not obtain sufficient 

hours of sleep, specifically the finding that the majority of the sample obtained fewer than the 

recommended hours of sleep per night. The effects of insufficient sleep on adolescents may be 

evident in their behavior, their academic performance, and their physical and mental health, any 

of which may be experienced by their parents and family members, friends, teachers, peers, health 

care providers, and perhaps even law enforcement. It is essential for professionals who work with 

adolescents to understand the rates at which adolescents experience insufficient sleep and the effect 

that insufficient sleep can have on them. In addition to characterizing the amount of sleep and rates 

of sufficient sleep in high school students, this study also aimed to identify a model that could be 

used to predict sufficient sleep in students. The identified model, which did not significantly 

predict sufficient sleep, included demographic characteristics, sleep hygiene factors, and 

subjective well-being. Findings from this research provide further evidence that adolescents do not 

obtain recommended hours of sleep, and a basis for future research examining factors that may or 

may not predict sufficient sleep in high school students. Future research is needed to identify 

factors that may better predict or influence sufficient sleep in high school students.  
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Appendix A. Demographic Form 

  

Demographics Survey 

Please check the box that is most appropriate for you.  

1) What is your age?  

 14 

 15  

 16 

 17  

 18  

 19  

2) What grade are you in?   

 9th 

 10th 

 11th 

 12th 

3) What is you gender? 

 Male 

 Female 

 Other 

4) Which race/ethnicity best describes you? (check all that apply) 

 American Indian or Alaskan Native 

 Asian  

 African American or Black 

 Pacific Islander 

 Hispanic/ Latino-a 

 Caucasian/ White 

 Other  
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Appendix B. Adolescent Sleep Hygiene Scale 
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Appendix C. Adolescent Sleep Hygiene Scale Copyright Permission  
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 Appendix D. Student Life Satisfaction Scale  

Students’ Life Satisfaction Scale  

 

We would like to know what thoughts about life you've had during the past several weeks.  Think 

about how you spend each day and night and then think about how your life has been during most 

of this time.  Here are some questions that ask you to indicate your satisfaction with life. In 

answering each statement, circle a number from (1) to (6) where (1) indicates you strongly 

disagree with the statement and (6) indicates you strongly agree with the statement.  

 

*This measure is free to the public domain.  
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1.   My life is going well 1 2 3 4 5 6 

2.   My life is just right 1 2 3 4 5 6 

3.   I would like to change many things in my life 1 2 3 4 5 6 

4.   I wish I had a different kind of life 1 2 3 4 5 6 

5.   I have a good life 1 2 3 4 5 6 

6.   I have what I want in life  1 2 3 4 5 6 

7.   My life is better than most kids' 1 2 3 4 5 6 
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Appendix E. Student Life Satisfaction Scale Copyright Permission 
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Appendix F. Positive and Negative Affect Scale for Children 

Positive and Negative Affect Scale for Children 

This scale consists of a number of words that describe different feelings and emotions. Read each 

item and then circle the appropriate answer next to that word. Indicate to what extent you have felt 

this way during the past few weeks.                    

  

Feeling or emotion: 
Very 

slightly or 

not at all 

 

A little 

 

Moderatel

y 

 

Quite a bit 

 

Extremely 

 

1. Interested 1 2 3 4 5 

2. Sad 1 2 3 4 5 

3. Frightened 1 2 3 4 5 

4. Excited 1 2 3 4 5 

5. Ashamed 1 2 3 4 5 

6. Upset 1 2 3 4 5 

7. Happy 1 2 3 4 5 

8. Strong 1 2 3 4 5 

9. Nervous 1 2 3 4 5 

10. Guilty 1 2 3 4 5 

11. Energetic 1 2 3 4 5 

12. Scared 1 2 3 4 5 

13. Calm 1 2 3 4 5 

14. Miserable 1 2 3 4 5 

15. Jittery 1 2 3 4 5 

16. Cheerful 1 2 3 4 5 

17. Active 1 2 3 4 5 

18. Proud 1 2 3 4 5 

19. Afraid 1 2 3 4 5 

20. Joyful 1 2 3 4 5 

21. Lonely 1 2 3 4 5 

22. Mad 1 2 3 4 5 

23. Disgusted 1 2 3 4 5 

24. Delighted 1 2 3 4 5 

25. Blue 1 2 3 4 5 

26. Gloomy 1 2 3 4 5 

27. Lively 1 2 3 4 5 
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Appendix G. Positive and Negative Affect Scale for Children Copyright Permission 
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Appendix H. Parent Consent Form 

 

 

 

 

 
 

 

 

 

Parental Permission for Children to Participate in Research Involving Minimal Risk  

Information for parents to consider before allowing your child to take part in this research 

study 

 

Pro # __00038119_____________  

 

The following information is being presented to help you and your child decide whether or not he/she 

wishes to be a part of a research study. Please read this information carefully. If you have any questions 
or if you do not understand the information, we encourage you to ask the researcher. 
 
We are asking you to allow your child to take part in a research study called: Health-Promoting 

Behaviors and Subjective Well-Being Among High School Students 
 
The person who is in charge of this research study is Nicholas David W. Smith.  This person is called 
the Principal Investigator. However, other research staff may be involved and can act on behalf of the 
person in charge. He is being guided in this research by Dr. Kathy L. Bradley-Klug.   

 
The research will be conducted in XXXX County School District.  
 
This research is being sponsored by the Florida Association of School Psychologists.   

 

Purpose of study:  

By doing this study, we hope to learn we hope to learn more about what leads to happiness and health 
during the teenage years.  The information that we collect may help us better understand why we should 
monitor student’ healthy behaviors and their happiness. This research will be conducted through having 

participants complete a series of survey packets.   

Why is your child being asked to take part? 

We are asking your child to take part in this research study because he/she is enrolled at XXXX County 
School District and is currently enrolled in a HOPE class.   

Study Procedures:  

If your child takes part in this study, s/he will be asked to: complete several surveys that will ask about 
their thoughts, actions, and attitudes towards school, family, and life in general.  They will also be 
asked to complete questions about their daily eating, exercise, sleep, safety habits, and utilization of 
various substances.   Your child will not be asked to complete any other activities aside from  
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completing the survey packet. Participation in this study will take place during one single HOPE class 
instructional period during the week of March 15th, 2019.  

Total Number of Participants 

A total of 400 individuals will participate in the study at all sites. 

Alternatives / Voluntary Participation / Withdrawal 

If you decide not to let your child take part in this study, that is okay. Instead of being in this research 
study your child can choose not to participate. You should only let your child take part in this study if 

both of you want to. You or child should not feel that there is any pressure to take part in the study to 
please the study investigator or the research staff. 

If you decide not to let your child take part:  

Your child will not be in trouble or lose any rights he/she would normally have. 

Your relationship with your child’s school will not change.  

Your decision to participate or not to participate will not affect your student’s status, course grade, 
recommendations, or access to future courses or training opportunities. 

 
Alternatives to participating in the study include: not participating in this research study.  

You can decide after signing this informed consent form that you no longer want your child to take 
part in this study. We will keep you informed of any new developments which might affect your 
willingness to allow your child to continue to participate in the study. However, you can decide you 
want your child to stop taking part in the study for any reason at any time. If you decide you want your 
child to stop taking part in the study, tell the study staff as soon as you can. 

Benefits  

The potential benefits to your child include: 

We cannot promise that your child will receive benefit from taking part in this research study.  However, 
the information that we collect may help us better understand why we should check student’s healthy 

behaviors and happiness.    

Risks or Discomfort 

There are no known risks to those who take part in this study.   

Compensation 

Your child will receive some competition (e.g., pencil) for taking part in this study. If you stop 

participating before the study is over, they will still receive the compensation.  

Costs 

It will not cost you anything to let your child take part in the study.   

Conflict of Interest Statement 

No member of the research team or an immediate family member hold equity interest in, receive 
personal compensation from, or have a business relationship (e.g., hold a position such as officer,  
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director, partner, trustee, board member, scientific advisory board member, etc.) with an entity (e.g., 
the sponsor, provider or manufacturer of the product being investigated or equipment/services being 
offered, or the holder of any ownership interest in a product being investigated) related to the research 

outlined in this this study.   

No member of the research team or an immediate family member have a proprietary interest 
(including trademark, patent, copyright, licensing agreement or other intellectual property) 
associated with the research outlined in this proposal (e.g., the drug or device).  

Privacy and Confidentiality 

We will do our best to keep your child’s records private and confidential. We cannot guarantee absolute 
confidentiality. Your child’s personal information may be disclosed if required by law. Certain people 
may need to see your child’s study records. These individuals include: 

• The research team, including the Principal Investigator, study coordinator, and all other 

research staff.   

• Certain government and university people who need to know more about the study, and 
individuals who provide oversight to ensure that we are doing the study in the right way.   

• Any agency of the federal, state, or local government that regulates this research.   

• The USF Institutional Review Board (IRB) and related staff who have oversight 
responsibilities for this study, including staff in USF Research Integrity and Compliance. 

• The sponsors of this study: the Florida Association of School Psychologists.  

We may publish what we learn from this study.  If we do, we will not include your child’s name. We 

will not publish anything that would let people know who your child is. All data will be destroyed five 
years after the final report is filed to the University of South Florida Institutional Review Board.  

You can get the answers to your questions, concerns, or complaints. 

If you have any questions, concerns or complaints about this study, or would like to review the study 

materials please call Nicholas David W. Smith at (724) 599-4315 or email him at 
smithn1@mail.usf.edu 

If you have questions about your child’s rights, or have complaints, concerns or issues you want to 
discuss with someone outside the research, call the USF IRB at (813) 974-5638 or contact by email at 
RSCH-IRB@usf.edu.   

You can refuse to sign this form. If you do not sign this form your child will not be able to take part in 
this research study. However, your child’s care outside of this study and benefits will not change. Your 
authorization to use your child’s health information will not expire unless you revoke (withdraw) it in 
writing. You can revoke this form at any time by sending a letter clearly stating that you wish to 

withdraw your authorization to use your child’s health information in the research. If you revoke your 
permission: 
 

• Your child will no longer be a participant in this research study; 

• We will stop collecting new information about your child;  
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• We will use the information collected prior to the revocation of your authorization. This 
information may already have been used or shared with others, or we may need it to complete 
and protect the validity of the research; and  

• Staff may need to follow-up with your child if there is a medical reason to do so. 
 
To revoke this form, please write to: 

Dr. Kathy Bradley-Klug, Ph.D. 

Attn: Nicholas Smith 
For IRB Study # 00038119 
University of South Florida  
College of Education-EDU 105 
4202 E. Fowler Ave.  

Tampa, FL 33620 
 

While we are conducting the research study, we cannot let you see or copy the research information 
we have about your child. After the research is completed, you have a right to see the information about 

your child, as allowed by USF policies. You will receive a signed copy of this form. 
 
 

Consent for My Child to Participate in this Research Study  

I freely give my consent to let my child take part in this study.  I understand that by signing this form 

I am agreeing to let my child take part in research. I have received a copy of this form to take with me. 

 
________________________________________________          __________________ 
Signature of Parent of the Child Taking Part in Study        Date     

_____________________________________ 
Printed Name of Parent of the Child Taking Part in Study 
 

Statement of Person Obtaining Informed Consent 

I have carefully explained to the person taking part in the study what he or she can expect from their 

child’s participation. I confirm that this research subject speaks the language that was used to explain 
this research and is receiving an informed consent form in their primary language. This research subject 
has provided legally effective informed consent.   
 

___________________________________________ ____________ 
Signature of Person Obtaining Informed Consent Date 
 
___________________________________________ 

Printed Name of Person Obtaining Informed Consent 
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Appendix I. Student Assent Form 

 

 
 
 
 
 
 
Assent of Children to Participate in Research 

 
Title of study: Health-Promoting Behaviors and Subjective Well-Being Among High School Students  
 
Why am I being asked to take part in this research? 
You are being asked to take part in a research study about what leads to happiness and health during the teenage 
years.  You are being asked to take part in this research study because you are currently enrolled in XXX School 
District. If you take part in this study, you will be one of about 400 people to do so.   
 
Who is doing this study? 
The person in charge of this study is Nicholas David W. Smith.  He is being guided in this research by Dr. Kathy 
L. Bradley-Klug. However, other research staff may be involved and can act on behalf of the person in charge. 
 
What is the purpose of this study? 
By doing this study, we hope to learn we hope to learn more about what leads to happiness and health during the 

teenage years.  The information that we collect may help us better understand why we should monitor student’ 
healthy behaviors and their happiness. This research will be conducted through having participants complete a 
series of survey packets.   
 
Where is the study going to take place and how long will it last? 
The study will be take place in XXXX County School District. You will be asked to participate in one visit 
which will take about 50 minutes.  The total amount of time you will be asked to volunteer for this study is 50 
minutes during one school day while you are in your HOPE class during the week of March 15, 2019.  
 
What will you be asked to do? 
You will be asked to complete several surveys that will ask you about your thoughts, actions, and attitudes 
towards school, family, and life in general.  You will also be asked to complete questions about your daily eating, 
exercise, sleep, safety habits, and utilization of various substances.   You will not be asked to complete any other 

activities aside from completing the survey packet.  
 
What things might happen if you participate? 
To the best of our knowledge, your participation in this study will not harm you. 
 
Is there benefit to me for participating? 
We cannot promise that you will receive benefit from taking part in this research study.  However, the information 
that we collect may help us better understand why we should check student’s healthy behaviors and happiness.    
 
What other choices do I have if I do not participate?  
You do not have to participate in this research study. Your decision to participate or not to participate will not 
affect your student status, course grade, recommendations, or access to future courses or training opportunities 
 
Do I have to take part in this study? 

You should talk with your parents or guardian and others about taking part in this research study.  Your parent or 
guardian must have signed a parental consent form for you to participate in this study.  If you do not want to take 
part in the study, that is your decision. You should take part in this study because you want to volunteer.   
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Risks or Discomfort 
There are no known risks to those who take part in this study.   
 
Will I receive any compensation for taking part in this study? 
You will receive some competition (e.g., pencil) for taking part in this study. If you stop participating before the 
study is over, you will still receive the compensation.  

. 
Who will see the information about me? 
Your information will be added to the information from other people taking part in the study so no one will know 
who you are.  
 
Can I change my mind and quit? 
If you decide to take part in the study, you still have the right to change your mind later.  No one will think badly 
of you if you decide to stop participating. Also, the people who are running this study may need for you to stop. If 
this happens, they will tell you when to stop and why. 
 
What if I have questions? 

You can ask questions about this study at any time. You can talk with your parents, guardian or other adults 
about this study. You can talk with the person who is asking you to volunteer by calling Nicholas Smith at (724) 
599-4315 or email him at smithn1@mail.usf.edu.  If you think of other questions later, you can ask them. If you 

have questions about your rights as a research participant, you can also call the USF IRB at (813) 974-5638 or 
contact by email at RSCH-IRB@usf.edu.     

Assent to Participate 
 
I understand what the person conducting this study is asking me to do. I have thought about this and agree to take 
part in this study. I have been given a copy of this form. 
 
 
__________________________________________ _________________ 
Name of person agreeing to take part in the study Date 

 

   
Signature of child agreeing to take part in the study: ______________________________  
 
__________________________________________ _________________ 
Printed name & Signature of person providing Date 
Information (assent) to subject 
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Appendix J. IRB approval to conduct secondary analysis 
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Appendix K. Supplementary Table. 

Table A1.  

Correlation analyses between variables of interest and continuous and dichotomous sleep 

outcome variables 

 Sufficient sleep (dichotomous) Hours of sleep (continuous) 

Predictor Pearson Correlation p Pearson Correlation p 

Race – Other .038 .432 .033 .503 

Race – Black -.061 .209 -.013 .797 

Race – Hispanic/Latino-a -.043 .382 -.016 .749 

Race – Multiracial .007 .888 -.022 .650 

FRL eligibility (1=FRL) .023 .638 .072 .139 

Gender (1=female) .032 .515 .042 .387 

Grade level .002 .967 -.001 .982 

Physiological factor .081 .097 .090 .067 

Behavioral Arousal factor .108 .027 .124 .011 

Cognitive/Emotional factor .116 .018 .128 .009 

Sleep Environment factor .125 .011 .086 .078 

Sleep Stability factor .134 .007 .174 .000 

Daytime Sleep factor .152 .002 .185 .000 

Substances (1=abstains) .115 .019 .132 .007 

Subjective Well-Being .097 .047 .136 .005 

  
    

Note. SE= standard error; FRL=free/reduced-price lunch; Race-other includes Asian, American 

Indian/Alaska Native, Pacific Islander, and other race. **. Correlation is significant at the 0.01 

level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed). 
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