
Sleep in Early Adolescence: An Examination of Bedtime Behaviors, Nighttime Sleep 

Environment, and Parent-Set Bedtimes among a Racially/Ethnically Diverse Sample 

Katherine D. Marczyk Organek, M.S. 

Dissertation Prepared for the Degree of 

DOCTOR OF PHILOSOPHY 

UNIVERSITY OF NORTH TEXAS 

August 2015 

APPROVED: 

Daniel J. Taylor, Major Professor 

Charles A. Guarnaccia, Committee Member 

Amy R. Murrell, Committee Member 

Mark Wardell, Dean of the Toulouse  

Graduate School 



Marczyk Organek, Katherine D., Sleep in Early Adolescence: An Examination of 

Bedtime Behaviors, Nighttime Sleep Environment, and Parent-Set Bedtimes among a 

Racially/Ethnically Diverse Sample. Doctor of Philosophy (Clinical Health Psychology), August 

2015, 49 pp., 4 tables, references, 76 titles. 

Early adolescence (e.g., 10-14 years old) is a time during which health habits and 

behaviors first develop that carry over into adulthood. This age range is also a time when 

changes are often first observed in typical sleep patterns, such as a delay in bedtimes, decreased 

total sleep times, and increased sleep problems. Electronic media and social networking have 

become essential to adolescent interpersonal communication and are negatively associated with 

adolescent sleep. Room and/or bed sharing practices and having a parent-set bedtime are still 

common in this age range, though no study has examined the relationship between these 

culturally influenced practices and the sleep of racially/ethnically diverse early adolescents. The 

current study examined if differences exist between 1272 Caucasian, Hispanic/Latino, and 

African American early adolescents (ages 10-14 years) on self-reported bedtime, SOL, TST, and 

sleep efficiency, and whether these differences persist when taking into account presence of 

electronic media in the bedroom (i.e., TV, videogame console, computer, cellphone), media use 

at bedtime (i.e., watching TV, playing video/computer games, social networking, texting), room 

sharing, and parent-set bedtimes. Preliminary results showed that females reported worse sleep 

than males (i.e., longer sleep onset latency, shorter TST, and lower sleep efficiency, with a trend 

for having a later bedtime), and that African Americans and Hispanics reported later bedtimes 

than Caucasians, Hispanics reported shorter sleep onset latency and longer sleep efficiency than 

Caucasians, and African Americans reported shorter total sleep time than Caucasians. Presence 

of any type of media in the bedroom or use of any type of electronic media at bedtime was 



associated with later bedtimes and shorter total sleep times, but not with SOL or sleep efficiency. 

Parent-set bedtimes were associated with earlier bedtimes, longer sleep onset latency, longer 

TST, and lower sleep efficiency. After controlling for significant bedtime factors, only the main 

effects for TST became non-significant, while the interaction became significant. Hispanic 

females reported shorter TST than Hispanic males, African American females reported shorter 

TST compared to Caucasian females, and Caucasian males reported shorter TST compared to 

Hispanic males. Intervention strategies such as parent education and sleep education in schools 

targeting the bedtime behaviors and sleeping habits of adolescents are discussed. 
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CHAPTER 1 

INTRODUCTION 

As health habits and behaviors that carry over into adulthood typically first develop in 

early adolescence (e.g., 10-14 years old), this is an important age range to identify maladaptive 

health habits and behaviors for possible early intervention (Cain & Gradisar, 2011). This age 

range also happens to be a time when changes are often first observed in typical sleep patterns, 

such as a delay in bedtimes (Taylor, Jenni, Acebo, & Carskadon, 2005), decreased total sleep 

times (Ohayon, Carskadon, Guilleminault, & Vitiello, 2004), and increased sleep problems 

(Roberts, Roberts, & Duong, 2009). As differences have been identified in these and other 

variables of sleep continuity among adolescent boys and girls of different race/ethnicities 

(Marczyk, Taylor, Petrie, Martin, & Greenleaf, 2012), it is worth examining what may be 

accounting for these discrepancies. Previous literature has mainly focused on the influence of 

puberty or early school start times to explain the above mentioned changes in sleep patterns in 

adolescents, but little research exists attempting to explain gender and racial/ethnic differences in 

sleep in this age range. It is possible that electronic media use (e.g., TV, computer, or cellphone 

use), room sharing practices, and parent-set or self-determined bedtimes may account for some 

of the gender and racial/ethnic differences observed. 

Sleep 

There is a general consensus among previous literature that adolescence is a time when 

several changes occur in typical sleep patterns. These changes include a decrease in total sleep 

time as well as potentially longer sleep latencies and lower sleep efficiencies, when compared to 

younger children (Ohayon et al., 2004). Most sleep research in adolescents has focused on the 

influence of puberty, and indicates that higher pubertal status is related to a delayed sleep phase 

(Carskadon, Vieira, & Acebo, 1993), and thus later bedtimes and potential difficulty falling 
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asleep (Laberge, Petit, Simard, Vitaro, Termblay, & Montplaisir, 2001). This shift to an evening 

preference results in decreased total sleep time, as adolescents find themselves waking up earlier 

than they typically would on school days (Carskadon, 1990; Carskadon, Wolfson, Acebo, 

Tzischinsky, & Seifer, 1998, Wolfson, Spaulding, Dandrow, & Baroni, 2007). As adolescents are 

observed to delay their bedtime, and factors such as media use, room or bed sharing, and having 

a parent-set bedtime are also likely to have some influence on an adolescent’s bedtime, bedtime 

as well as sleep onset latency (SOL) will be the focus of this current study. Further, as difficulty 

initiating sleep (i.e., having a longer SOL) is a symptom of insomnia, it may be beneficial to 

examine factors that influence this variable so that interventions can be put in place to minimize 

this difficulty.  

Sleep onset latency varies from person to person and from night to night, and is measured 

by examining the difference in minutes from bedtime (i.e., time in bed with the intention of 

falling asleep) to actual sleep. In a study of 1125 adolescents aged 15- to 18-years-old, difficulty 

initiating sleep was found to be the second most reported symptom of insomnia in adolescents 

(Ohayon, Roberts, Zulley, Smirne, & Priest, 2000). Further, according to the National Sleep 

Foundations 2006 Teens and Sleep poll, approximately 83% of middle school and high school 

adolescents report taking more than 10 minutes to fall asleep, with 25% reporting it takes them 

more than 30 minutes to fall asleep.  

Although the majority of research on sleep patterns includes SOL as a variable in the data 

collection or analyses, very little research focuses solely on SOL or factors that may influence it. 

One would assume that longer SOL would be related to lower TST and worse overall sleep 

quality, but specific correlational studies have not been performed. Nevertheless, greater SOL is 

associated with lower sleep efficiencies, as well as insomnia, therefore understanding what 

factors influence SOL is important. Sleep onset has been described as a complex interaction of 
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cognitive-mentational, behavioral, psychological and physiological processes (Ogilvie and 

Harsh, 1994), indicating that intervention efforts, such as sleep hygiene and stimulus control 

education, can be devised and implemented to improve SOL.  

Gender 

Compared to the adult literature, which suggests that the sleep parameters of women are 

all around better than the sleep parameters of men (Hale & Do, 2007; St-Onge et al, 2010; Unruh 

et al., 2008), gender differences among children in sleep research are mixed. A report released by 

the Centers for Disease Control and Prevention indicated that high school girls were more likely 

than boys to sleep less than 8 hours on an average school night (71.8% vs. 66.7% respectively; 

CDC, 2009). Conversely, in a study of 2669 Turkish schoolchildren (mean age 8.2 ± 2.4 years; 

51% girls), girls were found to have a tendency to sleep longer than boys (Arman et al., 2010). 

Still, other studies indicate that no differences exist between early adolescent (i.e., age 11-14 

years) or high school (i.e., age 14-18 years) boys and girls on total sleep time (Lee, McEnany, 

&Weekes, 1999; Wolfson & Carskadon, 1998; Yang, Kim, Patel & Lee, 2005). In studies of 

sleep continuity (e.g., time awake in bed) in adolescents, results also appear mixed. For example, 

girls from Korean middle schools and high schools were found to report significantly longer time 

awake in bed than boys (Yang et al., 2005), while no difference was found between girls and 

boys in San Francisco middle schools (Lee et al., 1999).  

Previous research on sleep patterns in children and adolescents shows a trend towards 

differences existing in SOL between genders (Hysing, Pallesen, Stormark, Lundervold, & 

Silvertsen, 2013). Though one study indicates no differences in SOL between genders, (Lee et 

al., 1999), a majority of studies that examined SOL in nighttime sleep patterns suggest that girls 

present with longer SOLs compared to boys (Arman et al., 2010; Marczyk et al., 2012).  

Race/Ethnicity 
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Similar to research on gender differences in adolescents, the literature on racial/ethnic 

differences in sleep are mixed as well. For instance, one study reported that African American 

adolescents had lower sleep efficiencies than non-Hispanic White adolescents (Rao, Hammern, 

& Poland, 2009), while another study reported that African American adolescents had higher 

sleep efficiencies compared to White adolescents (Marczyk et al., 2012). Additionally, in a study 

examining self-reported sleep duration among 11- to 14-year-olds, African Americans were 

found to have shorter TST than Caucasians but only among females, while among males, 

Hispanics had shorter TST than both Caucasian and Asian students (Marczyk Organek et al., 

2015). 

With respect to differences in SOL between different racial/ethnic groups, the research is 

also mixed. The adult literature demonstrates that African Americans take longer to fall asleep 

(Durrence & Lichstein, 2006; Mezick et al., 2008), while in a study of 1462 middle school 

students, African Americans presented with shorter SOL compared to Caucasians, with no 

differences found between these two groups and Hispanics (Marczyk et al., 2012). It might be 

that there are factors that may account for some of the variability observed in the sleep of 

racially/ethnically diverse individuals of different age ranges; however, neither of the above 

studies examined factors that may account for these differences. 

Electronic Media 

 Electronic media and social networking have become essential to adolescent 

interpersonal communication and the growing literature examining the relationship between 

these variables and sleep indicates that electronic media use, and even presence in the room, is 

negatively associated with adolescent sleep (Cain & Gradisar 2010; Eggermont & Van den 

Bulck, 2006; NSF 2006). There is also evidence that media use also varies by gender (Bickham, 

Vandewater, Huston, Lee, Caplovitz, & Wright, 2003; Roberts, 2000; Van den Bulck, 2004) and 
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race/ethnicity (Bickham et al., 2003; Blosser 1988; Roberts, 2000), therefore it would be 

beneficial to examine if media use accounts for some of the gender and race/ethnicity differences 

in sleep in adolescents. 

With the advances seen in technology these days, adolescents in our society have more 

access to electronic media than before. According to the NSF (2006), 85% of sixth to eighth 

grade adolescents have an electronic music device in their room. This is followed by having a 

television (53%), electronic/video games (44%), telephone (23%), computer (22%), cell phone 

(21%), and Internet access (14%) in their room (NSF, 2006). This is important, as research on 

media use in Flemish secondary-school children indicates that the mere presence of media in the 

bedroom is related to significantly later bedtimes compared to those who do not have media in 

their bedroom (Van den Bulck, 2004). Similar results were found in a study of Japanese 

elementary school children (Oka, Suzuki, & Inoue, 2008). These studies, however, did not 

examine whether there was a relationship between this media variable and SOL.  

According to the above poll, 76% of adolescents in grades six to eight reported watching 

television in the hour before going to bed on a school night (NSF, 2006). This was followed by 

doing homework/studying (58%), reading for fun (49%), exercising (33%), instant 

messaging/web surfing (30%), playing electronic/video games (29%) and talking on the phone 

(27%; NSF, 2006). This poll, however, did not examine the relationship between these activities 

performed in the hour before bedtime and actual bedtime itself or sleep onset latency. In a 

literature review on electronic media use and sleep in children and adolescents, it was found that 

media use is most related to having a delayed bedtime (Cain & Gradisar, 2010). Specifically, 

watching TV was found to delay bedtime and prolong SOL, even when used as a sleep aid 

(Eggermont & Van den Bulck 2006). Similarly, using the internet and playing computer or 

electronic video games were found to be associated with a delay in bedtime (Li, Jin, Wu, Jiang, 
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Yan, & Shen, 2007; Van den Bulck 2004), and computer and video games were also related to 

having a longer SOL (Gaina, et al., 2006; Gaina, Sekine, Kanayama, Sengoku, Yamagami, & 

Kagamimori, 2005; Higuchi, Motohashi, Liu, & Maeda, 2005). Unfortunately, these studies did 

not clarify the time period in which this media was used (i.e., during the day versus before bed).  

The relationship between mobile phone use and sleep is less clear. There is some 

evidence that using a mobile phone is related to later bedtimes (Harada, Morikuni, Yoshii, 

Yamashita, & Takeuchi, 2002) and no difference in SOL (Gaina et al., 2005); however, this is 

troubling as research examining the lifestyle of 100 middle and high school adolescents aged 12 

to 18 years old shows that 34% of the sample reported text messaging at bedtime or during the 

night, and 44% of the sample reported talking on the phone after 9pm (Calamaro, Mason, & 

Ratcliffe, 2009). It is possible that these results are confounded by students simply staying up 

texting until they were exhausted, and thus falling straight to sleep. An experimental study 

randomizing adolescents to text or not text for a set period of time (e.g., 2 hours) just before a set 

bedtime (e.g., 10pm), might better answer the question of if texting results in increased 

mentation and arousal, leading to increased SOL. 

In regards to gender and media use, females are more likely to use text messaging 

(Faulkner & Culwin, 2005), instant messaging and social networking sites than males (Pujazon-

Zazik & Park, 2010), while males are more likely to play video and computer games than 

females (Bickham et al., 2003). In regards to race/ethnicity and media use, differences have been 

found between different races/ethnicities and access to media in the home. Specifically, in a 

study of second, fourth, and seventh graders in Chicago, it was found that Caucasian children 

have more access to electronic media at home compared to African-American and Hispanic 

children (Blosser, 1988). Despite this, African-American and Hispanic children were found to 

view more television than Caucasian children. Similarly, in a sample of 1- to 12-year-olds, 
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African American children watched more TV compared to Caucasian children, and also played 

more videogames than Hispanic children (Bickham et al., 2003). Unfortunately, neither of these 

studies distinguished whether the children had access to this media in their bedroom.  

Nighttime Sleep Environment 

 Although changes have been observed in sleep patterns as children transition into 

adolescence, their nighttime sleep environment, in particular their room or bed sharing practices, 

may not change. These sleep arrangements are a reflection of ethnic, cultural, societal and 

community practices (Owens, 2004; Willinger, Ko, Hoffman, Kessler, & Corwin, 2003; 

Worthman, 2011), and have been found to be related to sleep in some way (Jenni & O’Connor, 

2005; Lozoff, Askew, & Wolf, 1984; Madansky & Edelbrock, 1990; Schachter, Fuchs, Bijur, & 

Stone, 1989). However, majority of studies examining nighttime sleep arrangements, focused on 

the sleep of infants and younger schoolchildren (Stein, Colarusso, McKenna, & Powers, 1997). 

Since little research on nighttime sleep arrangements exists in the adolescent population, it would 

be interesting to examine the relationship between sleeping arrangements and the sleep of an 

adolescent. Further, as there is an ethnic component in nighttime sleep arrangements, it would be 

beneficial to examine if differences in this sleep practice exist between different racial/ethnic 

groups, and if perhaps nighttime sleep arrangements account for some of the racial/ethnic 

differences in sleep. 

Different arrangements for the nighttime sleep environment are possible. For example, a 

child can have their own room or share a room with a sibling or parent. Further, children that 

share a room, may also share a bed, rather than have their own bed in a shared sleeping space. 

For instance, in a study of 64 fifth- to ninth-grade (mean age = 11.6 years) inner-city students in 

Rhode Island, 62% of the students reported sharing a bedroom (Sadeh, Raviv, & Gruber, 2000). 

Fifty-two percent of the entire sample in this study reported sharing a room with a sibling, and 
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9% reported sharing a room with a parent. This study, however, did not distinguish whether the 

children were also sharing a bed, nor examined the relationship between room sharing and sleep. 

Similarly, in a study of 155 seventh-grade students in New England, 41.1% of participants 

reported sharing a bedroom, with 93.3% of participants sleeping in their own bed (Marco, 

Wolfson, Sparling, & Azuaje, 2012). However, once again the impact of these sleep 

arrangements in relation to sleep was not examined.  

Both of the above-mentioned studies included racially/ethnically diverse samples; 

however, did not make the distinction as to whether differences exist in sleeping arrangements 

between the racial/ethnic groups. There are several indications in the literature that room and/or 

bed sharing practices are a reflection of ethnic, cultural, societal and community practices 

(Owens, 2004; Willinger et al., 2003; Worthman, 2011). For example, in a study of 2- to 7-year-

olds in a Kentucky public school district, African-American children were significantly more 

likely to share a room than were Caucasian children (Crabtree, Korhonen, Montgomery-Downs, 

Jones, O’Brien, & Gozal, 2005). This study also reported that room sharing was significantly 

more common in children living in areas with a lower median annual income.  

Studies of bed sharing are more scarce in the adolescent literature, and what exists in 

studies of infant-parent bed sharing indicates that African Americans and Hispanics report high 

rates of co-sleeping (Lozoff et al., 1984; Schachter et al., 1989), with African American infants 

being more likely to share a bed than Hispanic infants, independent of income (Brenner, Simons-

Morton, Bhaskar, Revenis, Das, & Clemens, 2003).  

 In regards to the association between room and bed sharing and sleep, the literature is 

inconsistent. Some infant and toddler studies indicate more sleep problems related to bed sharing 

among Caucasian children compared to African American children (Lozoff et al., 1984), while 
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other studies report increased sleep problems in Hispanic children (Schachter et al., 1989) or for 

both Caucasian and non-Caucasian children (Madansky & Edelbrock, 1990). 

Parent-Set Bedtime 

Another factor that may not change for adolescents is having a bedtime set by their 

parents. Though research shows that having a parent-set bedtime decreases with age (Russo, 

Bruno, Lucidi, Ferri, & Violani, 2007), it is still a practice that parents engage in, especially 

during the school week.  However, the research on the effects of parent-set bedtimes on sleep in 

adolescence is scarce. The little research that does exist on parent-set bedtimes in adolescents 

reveals that having a bedtime set by a parent is related to improved sleep such as early bedtimes 

and longer total sleep times, but no effect on SOL (Short, Gradisar, Wright, Lack, Dohnt, & 

Carskadon, 2011). If this is the case, it would be interesting to examine whether parent-set 

bedtimes serve as a protective factor against the changes in sleep observed in early adolescents.  

Though having a parent-set bedtime was found to decrease with age (Russo et al., 2007), 

a substantial portion of adolescents still have a bedtime set by their parents. For example, in this 

study of 1,073 Italian 8- to 14-year-olds in Rome, 40.6% of the participants had their bedtime set 

by their parents, with no differences observed between genders. Of this, 38.7% of 11-year-olds 

had a parent-set bedtime compared to 50% of 10-year-olds. This percentage continued to 

decrease to 28.3% for 12-year-olds, 21.6% of 13-year-olds, and a significant drop to 8.1% of 14-

year-olds. Russo et al. (2007) also report that having an SOL of greater than 30 minutes also 

decreased with age, but unfortunately did not examine the relationship between SOL and having 

a parent-set bedtime.  

 According to the 2006 NSF poll, approximately 90% of sixth- to eighth-grade 

adolescents had a bedtime set by a caregiver on school nights. Of these adolescents, 73% had a 

set bedtime before 10:00 pm.  Between middle school and high school adolescents, those that 
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had a bedtime set before 10:00 pm were found to have a much more positive sleep profile, 

though majority of the participants, regardless of having a set bedtime or the timing of this 

bedtime, reported taking 10 to 29 minutes to fall asleep on school nights. This held constant 

across race/ethnicity as well, in which 71% of Caucasian and African-American adolescents, and 

77% of Hispanic adolescents had a bedtime set by a caregiver. Further, the NSF reported that 

most adolescents, despite having a set bedtime, reported going to bed approximately 30 minutes 

later than the bedtime set by their caregivers. If this is the case, it is likely that adolescents who 

go to bed when they are told stay awake in bed longer before they fall asleep, and therefore 

present with greater SOL. This information unfortunately was not reported by the NSF. 
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CHAPTER 2 

CURRENT STUDY 

 The aim of the current study was to first examine gender and race/ethnicity differences on 

self-reported bedtime, SOL, TST, and sleep efficiency in a racially/ethnically diverse sample of 

early adolescents (i.e., 11- to 14-year-olds) attending middle school, and then determine if 

presence of electronic media in the bedroom (i.e., TV, videogame console, computer, or 

cellphone), media use at bedtime (i.e., watching TV, playing video/computer games, social 

networking, or text messaging), room sharing and parent-set bedtimes accounted for the 

disparities observed among gender and race/ethnicity. Participants included Black/African-

American, Hispanic/Latino, and White/Caucasian early adolescents.  

 Based on previous research, we hypothesized that males will have significantly longer 

TST and shorter SOL than females, with no differences between genders on bedtime or sleep 

efficiency. We predicted that African Americans will have significantly shorter SOL and greater 

sleep efficiencies than Caucasians, with no differences in SOL or sleep efficiency between these 

two groups and Hispanics. We did not predict to find any racial/ethnic differences on TST or 

bedtime. We predicted that males will be more likely to have a videogame console in their 

bedroom and play more video/computer games than females, while females will be more likely 

to use social networking sites and text messaging compared to males. We did not expect to see 

any gender differences on room sharing or parent-set bedtimes. We predicted that Caucasians 

will have more electronic media in the bedroom compared to African Americans and Hispanics, 

while African Americans and Hispanics were predicted to watch more TV compared to 

Caucasians. We predicted that both Hispanics and African Americans will be more likely to 

share a room compared to Caucasians, with no differences in room sharing between Hispanics 

and African Americans. No differences were expected to be found between race/ethnicities and 
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parent-set bedtimes. We predicted that any media presence in the bedroom and any media use at 

bedtime will result in later bedtimes, longer SOL, and shorter TST. We predicted that sharing a 

room will result in worse sleep. We predicted that having a parent-set bedtime will result in 

earlier bedtimes and longer TST, but due to insufficient evidence in previous literature 

predictions about parent-set bedtimes and SOL or sleep efficiency were not made. We predicted 

that the relationships between sleep and gender and race/ethnicity will diminish once presence of 

electronic media in the bedroom, media use, nighttime sleep environment, and parent-set 

bedtimes will be accounted for.  
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CHAPTER 3 

METHODS 

Participants 

This study examined a large racially/ethnically diverse sample of female and male middle 

school students from six different middle schools in a north Texas school district. The race 

categories examined in this sample included Caucasian and African American, and the ethnicity 

categories included “Hispanic or Latino” and “Not Hispanic or Latino”, which was combined 

into one variable (i.e., race/ethnicity: Not Hispanic Caucasian, Not Hispanic African American, 

and Hispanic or Latino). 

Measures 

Information on the students’ race/ethnicity, gender, and age, was provided by the school 

district. Information on bedtime and SOL, as well as presence of media in the bedroom, media 

use at bedtime, room sharing and parent-set bedtimes was obtained by student self-report on the 

School Sleep Habits Survey (SSHS; Carskadon, Seifer, & Acebo, 1991), and the Adolescent 

Sleep Hygiene Scale (ASHS; LeBourgeois, Gianotti, Cortesi, Wolfson, & Harsh, 2005) 

respectively. Total sleep time and sleep efficiency were calculated using the bedtime, wake time, 

and SOL variables reported on the SSHS. 

School Sleep Habits Survey (SSHS). The SSHS is a 140-item survey 

that assesses sleep and wake behaviors over the past two school weeks. It is comprised of the 

following six scales: sleepiness, sleep disturbances, anxiety, depression, owl/lark, and substance 

use. The reliability of the SSHS was shown in a sample of students admitted to a large 

northeastern university, with Cronbach’s alpha coefficients ranging from 0.66 to 0.77 for the 

three sleep scales, from 0.68 to 0.74 for the depression and anxiety scales, and 0.45 for the 

substance use scale (Carskadon et al., 1991). In the present study, only select items (i.e., usual 
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bedtime, main reason for going to bed, usual wake time, main reason for waking up, usual SOL, 

and usual time to leave home on school days) from the sleepiness scale were included in the 

survey. Additionally, for the purpose of the current study, one item was added to the sleepiness 

scale that assessed the main reason for staying awake after getting into bed, in an attempt to 

determine the main reason for SOL. Responses to this item included: social networking, text 

messaging, talking on the phone, playing electronic games, watching TV, reading, talking with 

family, worrying/thinking, don’t feel tired, and other computer use. This additional item will also 

be used to assess for media use at bedtime. Total sleep time (TST) was calculated by subtracting 

the SOL from the total time in bed (i.e., difference in minutes between usual bedtime and usual 

wake time). Sleep efficiency (i.e., the ratio of sleep duration to time spent in bed) was calculated 

by dividing TST by total time in bed. Lastly, as this questionnaire distinguishes between school 

day and non-school day sleep, all final sleep variables were calculated by weighing and 

averaging the student’s responses. 

Adolescent Sleep Hygiene Scale (ASHS). The ASHS is a 28-item 

survey that assesses sleep-facilitating and sleep-inhibiting behaviors over the past month. It is 

comprised of the following six domains: physiological, cognitive, emotional, sleep environment, 

substance, and sleep stability. The internal consistency of the ASHS was shown in a community 

sample of late adolescents (age 16-19), with Cronbach’s alpha coefficients ranging from 0.60 to 

0.81 for the above domains (Storfer-Isser, Lebourgeois, Harsh, Tompsett, & Reline, 2013). In the 

present study, only items on set bedtimes, room sharing, and media presence in the bedroom 

were included in the survey. Additionally, for the purpose of the current study, two responses 

(i.e., “game console,” “cell phone within reach”) were added to the question “In your bedroom, 

do you have a …” 

Procedures 
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This study was approved by the university Human Subjects Research IRB, the school 

district administrative offices, and the principals at each of the six middle schools in the Denton 

Independent School District. Parental consent and child assent was obtained before participation 

in the study. Students completed the questionnaires during the first 30 minutes of an arranged off 

day in their physical education class. Upon completion of the questionnaires, students at each 

school were entered into a lottery drawing for cash prizes (Petrie, Greenleaf, & Martin, 2010). 

All data collection took place during the regular school year (2012-2013). 

Data Analysis 

Although a mediation analysis following the 4-step method described by Baron and 

Kenny (1986) was initially proposed, it was determined that this was not the best method for 

examining the data, as the results were difficult to interpret and not as meaningful due to the 

categorical and dichotomous nature of the independent and covariate variables. Therefore, a two-

way multivariate analysis of variance (MANOVA) was performed with gender and race/ethnicity 

as the grouping variables and bedtime, SOL, TST, and sleep efficiency as the dependent 

variables. This helped control for inter-correlation between the variables while decreasing 

experiment-wise error. Significant interactions were followed by simple effects testing. All 

significant multivariate analyses were followed by univariate analyses of variance (ANOVAs).  

Then, a series of Chi-square tests of independence was performed with gender as a row, 

race/ethnicity as a column, and each bedtime factor (i.e., presence of TV, videogame console, 

computer, or cellphone in the bedroom, watching TV, playing video/computer games, social 

networking, or texting at bedtime, room sharing, and parent-set bedtime) as a separate layer, to 

examine whether significant gender-by-race/ethnicity interactions exist among any of the 

bedtime factors. Significant interactions were followed by a subsequent series of Chi-square tests 

of independence to examine the gender differences within each race/ethnicity, as well as the 
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race/ethnicity differences within each gender. Odds ratios (ORs) were calculated to provide a 

convenient means of interpreting the magnitude as well as the direction of the effects. Chi-square 

tests of independence were also performed with either gender or race/ethnicity as a row, and each 

bedtime factor as a column to examine whether significant gender or race/ethnicity main effects 

exist among any of the bedtime factors. Odds ratios were also calculated to assist in interpreting 

the magnitude of these effects. 

Next, a series of one-way analyses of variance (ANOVAs) were performed with the 

bedtime factors as the grouping variables and bedtime, SOL, TST, and sleep efficiency as the 

dependent variables to examine whether differences existed in bedtime, SOL, TST, and sleep 

efficiency between students who endorsed any bedtime factors (i.e., presence of any electronic 

media in the bedroom, any media use at bedtime, sharing a bedroom, and parent-set bedtime) and 

students who did not.  

Finally, a series of two-way between-groups analyses of covariance (ANCOVAs) were 

performed with gender and race/ethnicity as the grouping variables, bedtime, SOL, TST, and 

sleep efficiency as the dependent variables, and any bedtime factors that were significantly 

related with either gender or race/ethnicity and the sleep variables as covariates. Significant main 

effects were followed by pairwise comparisons to identify where differences exist. Significant 

interactions were followed by simple effects testing. 
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CHAPTER 4 

RESULTS 

Missing Data and Outliers 

Prior to running analyses, data were examined for missing data and outliers.  One 

hundred four participants were excluded for missing age or race/ethnicity information, 8 

participants were excluded for being outside of the 11- to 14-year-old age range, and 122 

participants were excluded based on race/ethnicity criteria (i.e., 73 American Indian/Alaskan 

Native, 48 Asian, 1 Native Hawaiian/other Pacific Islander). Sixty-four participants were 

excluded for missing both school day and non-school day bedtime, wake time, or sleep onset 

latency, as this precluded the ability to calculate weighted weekly averages for any of these 

variables. After examining the remaining cases for missing data (less than <5% missing), an 

additional 94 participants were excluded for missing school day and/or non-school day bedtime, 

wake time, or sleep onset latency, because this precluded the ability to calculate time in bed, total 

sleep time, sleep efficiency, or a weighted weekly average for any of these variables. An 

evaluation of the skewness, kurtosis, and probability plots for the variables of bedtime, SOL, 

TST, and sleep efficiency resulted in the exclusion of 18 more cases for improbable/impossible 

data (i.e., 6AM or 6PM bedtimes, school day wake times prior to 4AM or after the school start 

time (8:20AM), non-school day wake times prior to 5AM or after 3PM, sleep onset latency 

greater than 4.5hours). Following this, time in bed, total sleep time, and sleep efficiency were 

calculated, and 27 more cases were excluded from the dataset for improbable/impossible data 

(i.e., time in bed or total sleep time less than 4.5 hours or greater than 16 hours). 

The final sample included 1272 middle school females (53.5%) and males (46.5%), with 

an average age of 12.24 (SD = .92) years. Race/ethnicity characteristics of the final sample 

included 69.3% Caucasian, 21.3% Hispanic/Latino, and 9.4% African American students. 
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Additionally, 57.6% of the sample reported having a parent-set bedtime, while only 66.8% of 

these students reported this as the main reason for their bedtime (vs. completing homework, 

talking to siblings, etc). Two hundred eighteen students (17.1%) reported sharing a bedroom. 

Lastly, 78.0% of the students reported at least one form of media presence (i.e., TV, videogame 

console, computer, mobile phone) in the bedroom, while 60.5% of the sample endorsed using 

some form of media (i.e., watching TV, playing video/computer games, social networking, text 

messaging) at bedtime. 

Gender, Race/Ethnicity and Sleep 

A 2 (Gender) x 3 (Race/Ethnicity) between-subjects multivariate analysis of variance 

(MANOVA) was performed to examine whether differences existed between gender and 

race/ethnicity on the sleep variables of bedtime, SOL, TST, and sleep efficiency. Box’s Test of 

Equality of Covariance Matrices was significant (p < .001), suggesting there was not 

homogeneity of the variance-covariance matrices of the dependent variables; therefore, Pillai’s 

Trace was used to test significance, as it is robust to violations of the homogeneity of the 

variance-covariance assumption (Tabachnick & Fidell, 2007). Multivariate tests were significant 

for the main effect of race/ethnicity (Pillai’s Trace = .04, F(8, 2528) = 7.00, p < .001, partial 2 = 

.022), and revealed a trend towards significance for gender (Pillai’s Trace = .01, F(4, 1263) = 

2.27, p = .060, partial 2 = .007), but there was not a significant gender-by-race/ethnicity 

interaction (Pillai’s Trace = .02, F(8, 2528) = 1.21, p = .286, partial 2 = .004). Follow-up 

univariate analysis of variance (ANOVA) tests and Tukey HSD pairwise comparisons were used 

to investigate differences among the individual dependent variables. Levene’s Test of Equality of 

Error Variances was not significant for any of the sleep variables, indicating homogeneity of 
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error variance; therefore, an alpha level of .05 was retained to determine significance among 

these variables (Tabachnick & Fidell, 2007).  

As can be seen in Table 1, follow-up univariate tests were significant for racial/ethnic 

differences on bedtimes, sleep onset latency, and total sleep time (ps < .05). Follow-up pairwise 

comparisons revealed that African American and Hispanic students reported later bedtimes than 

Caucasian students, Hispanic students reported shorter sleep onset latency and higher sleep 

efficiency than Caucasian students, and African American students reported shorter total sleep 

time than Caucasian students. Because there was a multivariate trend for gender main effects, 

exploratory follow-up univariate analyses were performed, which showed that females reported 

significantly longer sleep onset latency, shorter TST, and lower sleep efficiency than males, with 

a trend for later bedtime. 

Gender, Race/Ethnicity and Bedtime Factors 

Similar to the above analyses, a series of Chi-square tests of independence were 

performed to determine if differences existed between genders and race/ethnicity on bedtime 

factors (i.e., presence of various electronic media in the bedroom, use of various media at 

bedtime, nighttime sleep environment, and parent-set bedtimes) that could influence the sleep 

variables of bedtime, SOL, TST, or sleep efficiency. 

Media presence. As seen in Table 2, significant main effects were observed for gender 

on having a videogame console or cellular phone in the bedroom, and for race/ethnicity on 

having a television, videogame console, or cellular phone in the bedroom. Additionally, a 

significant interaction effect was observed for gender-by-race/ethnicity on having a videogame 

console in the bedroom. No main or interaction effects were observed for having a computer 

present in the bedroom. Females were more likely to have a cellphone in their bedroom 

compared to males. Further, Caucasian students were less likely to have a TV in the bedroom 
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compared to African American (OR = .45, 95% CI .30-.70, p < .001) or Hispanic (OR = .47, 

95% CI .35-.64, p < .001) students, while African American students were more likely to have a 

cellphone in the bedroom compared to Caucasian (OR = 2.36, 95% CI 1.32-4.22, p = .003) and 

Hispanic students (OR = 2.37, 95% CI 1.26-4.43, p = .006). Simple effects testing revealed that 

Caucasian (OR = 3.44, 95% CI 2.50-4.74, p < .001) and Hispanic (OR = 2.08, 95% CI 1.24-3.47, 

p = .005) males were significantly more likely to have a videogame console in their room than 

females, with no differences between African American males and females. Within genders, 

significantly fewer Caucasian females had a videogame console in their bedroom than either 

African American (OR = 0.19, 95% CI 0.12-0.29, p < .001) or Hispanic (OR = 0.23, 95% CI 

0.16-0.32, p < .001) females, while significantly fewer Caucasian males had a videogame 

console in their bedroom than African American (OR = 0.64, 95% CI 0.41-0.98, p = .040) males, 

with no differences between these two groups and Hispanic males.  

Media use. As seen in Table 2, significant main effects were observed for gender on 

playing video or computer games, social networking and text messaging, but not on watching 

television at bedtime, while significant main effects were observed for race/ethnicity on 

watching television, playing video or computer games, and text messaging, but not social 

networking at bedtime. No significant interaction effects were observed for gender-by-

race/ethnicity on any of the media use factors. 

As seen in Table 2, males were significantly more likely to play videogames at bedtime, 

while females were significantly more likely to engage in social networking and texting at 

bedtime. African Americans were significantly more likely to play videogames than Hispanics 

(OR = 1.69, 95% CI 1.01-2.82, p = .044) or Caucasians (OR = 1.96, 95% CI 1.26-3.05, p = 

.003). African Americans (OR = 1.72, 95% CI 1.15-2.59, p = .008) were significantly more 

likely to watch television at bedtime than Caucasians, with no differences between these two 
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groups and Hispanics. African Americans (OR = 2.37, 95% CI 1.57-3.57, p < .001) and 

Hispanics (OR = 1.39, 95% CI 1.01-1.93, p = .043) were significantly more likely to engage in 

texting compared to Caucasians, with Hispanics less likely to engage in texting compared to 

African Americans (OR = .59, 95% CI 0.37-0.94, p = .024).  

Nighttime sleep environment. As seen in Table 2, there was a significant main effect for 

race/ethnicity on sharing a bedroom, but not for gender. Additionally, a significant interaction 

effect was observed for gender-by-race/ethnicity and sharing a bedroom. Within genders, 

Hispanic (OR = 2.86, 95% CI 1.95-4.22, p < .001) and African American (OR = 1.88, 95% CI 

1.11-3.20, p = .018) females were more likely to share a bedroom than Caucasian females, while 

only Hispanic males (OR = 2.28, 95% CI 1. 65-3.32, p < .001) were more likely than Caucasian 

males to share a bedroom. Within race/ethnicity, Hispanic females (OR = 1.88, 95% CI 1.08-

3.26, p = .025) were more likely than Hispanic males to share a room, with no differences 

between Caucasian and African American genders. 

Parent-set bedtime. As seen in Table 2, Chi-square analyses revealed significant main 

effects for both gender and race/ethnicity on having a parent-set bedtime, but no significant 

gender-by-race/ethnicity interaction. Males were more likely to have a parent-set bedtime 

compared to females. Caucasians  (OR = 1.51, 95% CI 1.13-2.01, p = .005) were more likely 

than Hispanics to have a parent-set bedtime, with no difference observed between these two 

groups and African Americans. 

Bedtime Factors and Sleep 

A series of one-way analyses of variance (ANOVAs) were performed to examine 

whether differences existed in bedtime, SOL, TST, and sleep efficiency between students who 

endorsed any bedtime factors (i.e., presence of electronic media in the bedroom, media use at 

bedtime, sharing a bedroom, and a parent-set bedtime) and students who did not.  
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As seen in Table 3, students with any type of media present in the bedroom or who used 

any type of electronic media at bedtime reported significantly later bedtimes and shorter total 

sleep times (ds = .27 - .61), but no significant differences were found for SOL or sleep 

efficiency. No significant effects were found for sharing a bedroom on bedtime, SOL, TST, or 

sleep efficiency. Students who reported having a parent-set bedtime presented with significantly 

earlier bedtimes, longer sleep onset latency, longer total sleep time, and lower sleep efficiency.  

Gender, Race/Ethnicity, Bedtime Factors and Sleep 

Lastly, a series of 2 (Gender) x 3 (Race/Ethnicity) between-groups analyses of covariance 

(ANCOVAs) were performed to determine if the above differences observed between gender and 

race/ethnicity on the sleep variables of bedtime, SOL, TST, and sleep efficiency would remain 

significant after controlling for the effect of the bedtime factors (i.e., presence of electronic 

media in the bedroom, media use at bedtime, sharing a bedroom, and parent-set bedtimes). For 

bedtime and TST, covariates included having a TV, videogame console, or cell phone in the 

bedroom, watching TV, playing video/computer games, social networking or text messaging at 

bedtime, and parent-set bedtimes, while parent-set bedtime was the only covariate included when 

examining gender and racial/ethnic differences on SOL and sleep efficiency. 

As seen in Table 4, after controlling for the above-mentioned media variables and parent-

set bedtime, the only variable that changed significance was total sleep time, where the main 

effects for gender and race/ethnicity became non-significant, but a significant gender-by-

race/ethnicity interaction emerged. Follow-up simple effects ANCOVAs showed that only 

Hispanic females reported significantly shorter TST than Hispanic males (p = .034), with no 

gender differences observed among Caucasian or African American students. Further, among 

female students, African American females reported significantly shorter TST compared to 

Caucasian females (p = .003), while among male students, Caucasian males reported 
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significantly shorter TST compared to Hispanic males (p = .029). Follow-up simple effects 

testing for bedtime, SOL and sleep efficiency revealed that females continued to have 

significantly longer sleep onset latency and lower sleep efficiency than males, that Hispanics 

continued to have shorter sleep onset latency and higher sleep efficiency than Caucasians, and 

only a potential trend towards African American students reporting later bedtimes than 

Caucasian students (p = .098). 
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CHAPTER 5 

DISCUSSION 

 The aim of the current study was to examine gender and racial/ethnic differences on self-

reported bedtime, sleep onset latency, total sleep time, and sleep efficiency in a 

racially/ethnically diverse sample of early adolescents, and whether the presence of electronic 

media in the bedroom (i.e., television, videogame console, computer, cellular phone), media use 

at bedtime (i.e., watching television, playing video/computer games, social networking, text 

messaging), room sharing, and/or parent-set bedtimes better accounted for the observed sleep 

differences in gender and race/ethnicity. Preliminary results revealed that females reported 

longer sleep onset latency, shorter TST, and lower sleep efficiency than males, with a trend for 

having a later bedtime. Results also showed that African Americans and Hispanics reported later 

bedtimes than Caucasians, Hispanics reported shorter sleep onset latency and higher sleep 

efficiency than Caucasians, and African Americans reported shorter total sleep time than 

Caucasians. Presence of any type of media in the bedroom or use of any type of electronic media 

at bedtime was associated with later bedtimes and shorter total sleep times, but not with SOL or 

sleep efficiency. Parent-set bedtimes were associated with earlier bedtimes, longer sleep onset 

latency, longer TST, and lower sleep efficiency. After controlling for significant bedtime factors 

only the main effects of gender and race/ethnicity on TST became non-significant, while the 

interaction became significant. Hispanic females reported shorter TST than Hispanic males, 

African American females reported shorter TST compared to Caucasian females, and Caucasian 

males reported shorter TST compared to Hispanic males.  

Gender. Females in the current study reported longer sleep onset latency, which persisted 

even after controlling for significant covariates.  These results were in agreement with other 

studies that demonstrated that girls reported longer sleep latency than boys (Canellas, Palmer, & 
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Calafat, 1994; Gaina et al., 2006; Hysing et al., 2013; Marczyk et al., 2012; Yang et al., 2005). 

As this discrepancy was found to persist after controlling for significant covariates, our results 

suggest that factors other than bedtime behaviors may be causing females to take longer to fall 

asleep than males. One such factor could be worry/rumination at bedtime. Females in general are 

more likely to worry/ruminate compared to males (Nolen-Hoeksema & Jackson, 2001), a 

phenomenon which starts in early adolescence (Jose & Brown, 2008) and is found to be 

associated with delayed sleep onset (Zoccola, Dickerson & Lam, 2009); therefore, it is possible 

that females are taking longer to fall asleep due to worrying about their appearance, planning 

their outfit for the next day, or ruminating over their perceived social status through social 

media, at bedtime. Another factor may be that females in this age range are maturing more 

rapidly than males (American Medical Association, 2001) and are thus beginning their natural 

circadian phase delay (Carskadon et al., 1993) that occurs with transition into adolescence. 

Therefore, if female adolescents are getting into bed at a time they are used to but not necessarily 

a time when they are tired, they are likely to lay awake in bed for a longer period of time before 

falling asleep, thus resulting in a longer sleep onset latency.  

Relatedly, females also presented with lower sleep efficiencies than males, even after 

controlling for covariates. These results are in agreement with other studies that revealed trends 

towards girls having lower sleep efficiencies than boys (Marczyk et al., 2012) or a tendency to 

report more awake time after sleep onset (Lee et al., 1999), which is directly related to sleep 

efficiency. Though we predicted to see no differences between genders on sleep efficiency, it is 

not surprising that the sleep efficiency of females in our study would be lower if they were 

reporting longer time to fall asleep. Further, as these differences remained after controlling for 

significant covariates, our results suggest that factors other than bedtime behaviors may be 

causing females to spend more time awake in bed than males. The lower sleep efficiency 
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reported by females in our study may once again be attributed to worry/rumination, as research 

does show that females are more likely to worry/ruminate, and that higher levels of self-reported 

rumination are associated with significantly lower sleep efficiency (Carney, Harris, Moss, & 

Edinger, 2010). 

With respect to total sleep time, preliminary analyses showed females reported shorter 

sleep durations than males, but after controlling for significant confounds, only Hispanic females 

continued to report shorter total sleep time than Hispanic males. These results suggest that 

gender differences in total sleep time in Caucasians and African Americans are likely secondary 

to media and parent factors, but in Hispanics the results are due to other factors. In regards to 

overall gender differences, the results of this current study reflect those of other studies, which 

identified that female adolescents sleep less than males (CDC, 2009; Marczyk et al., 2012; 

Marczyk Organek et al., 2015); however, our results are contrary to those of previous research 

revealing no gender differences in self-reported sleep duration among Hispanic adolescents, and 

rather showing that African American and Caucasian females reported shorter total sleep time 

compared to their male counterparts (Marczyk Organek et al., 2015). One potential reason for 

this discrepancy may be due to previous research utilizing self-reported estimates of total sleep 

time, whereas in the present study, this value was calculated from the self-reported bedtime, 

wake time, and sleep onset values. Although it is unclear why gender differences in TST 

persisted between Hispanic adolescents despite controlling for media and parent factors, it is 

plausible that collectivistic traditions of family obligations observed among Latinos (Fuligni, 

Tseng, & Lam, 1999) may account for these differences, with Hispanic females likely losing 

sleep due to placing more importance on assisting their family than males (Goodnow, 1988). 

Race/Ethnicity. Although we predicted no racial/ethnic differences would be observed 

on bedtime, both African American and Hispanic students reported later bedtimes compared to 
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Caucasian students. This is in agreement with previous research in younger children, which 

reveals similar differences in bedtime between African Americans, Hispanics, and Caucasians 

(Hale, Berger, LeBourgeois, & Brooks-Gunn, 2009), but contrary to research in adolescents that 

reveals no differences in bedtime between these three racial/ethnic groups (Marczyk et al., 2012). 

After controlling for significant confounds, only African Americans were found to report later 

bedtimes compared to Caucasians, suggesting that the differences observed between Hispanics 

and Caucasians were secondary to media and parent factors, while some other factor is likely 

contributing to the difference seen between African Americans and Caucasians. It is possible that 

the puberty-related delay in circadian phase preference of adolescents (Carskadon et al., 1993) 

may be responsible for the discrepancies observed between race/ethnicity and bedtime, 

particularly since ethnic differences in pubertal development exist. Specifically, African 

American boys and girls enter puberty earlier than Caucasian boys and girls (Herman-Giddens et 

al., 2012; Wu, Mendola, & Buck, 2002), which could result in their delaying their sleep phase, 

and thus going to bed at a later time. Parent work schedule is another possible explanation for the 

racial/ethnic differences observed in bedtime, as parents working shift work may be related to 

late bedtimes in adolescents (Radoševic-Vidacek & Košcec, 2004). Research shows that African 

Americans work more nonstandard work schedules compared to Caucasians and Hispanics 

(Presser, 2003). It is possible that due to these work schedules, African American parents allow 

for their children to stay up later to allow ample time to spend with their children before they go 

to sleep; however, no study has examined the specific influence of parent work schedule on 

adolescent sleep in the context of racial/ethnic differences. 

With regards to sleep onset latency, it was hypothesized that African Americans will have 

significantly shorter SOL than Caucasians, with no differences between these two groups and 

Hispanics. Surprisingly, Hispanics presented with shorter SOL than Caucasians, with no 
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differences found between African Americans and these two groups, even after controlling for 

significant covariates. Though the literature on racial/ethnic differences in SOL is mixed, our 

results are contrary to research that found that African Americans presented with either shorter 

(Marczyk et al., 2012) or longer sleep onset latencies compared to Caucasians (Durrence & 

Lichstein, 2006). As this discrepancy was found to persist after controlling for significant 

covariates, our results suggest that factors other than bedtime behaviors may be causing 

Caucasians to take longer to fall asleep than Hispanics. One such factor may again be parent 

work schedule. Though not statistically significant, Hispanics are more likely to work shift work 

compared to Caucasians (Presser, 2003); therefore, if Hispanic children may be staying up to 

spend time with their parents, chances are they are going to bed at a time they may be more tired 

and thus able to fall asleep more readily.  

Relatedly, Hispanics presented with greater sleep efficiencies than Caucasians, while 

African Americans did not differ from either Caucasian or Hispanics on this variable of sleep 

continuity. Similar to SOL, these differences between Caucasians and Hispanics continued to 

exist even after controlling for significant covariates, indicating that other factors not accounted 

for in this present study may be contributing to these differences. Although our results did not 

support our hypothesis that African Americans would have significantly greater sleep 

efficiencies compared to Caucasians, given that Hispanics in our sample reported shorter SOL, it 

is not surprising they would also present with greater sleep efficiencies. 

Lastly, with respect to TST, preliminary analyses showed African American students 

reported shorter total sleep time than Caucasian students; however, after controlling for 

significant confounds, only African American females reported shorter TST compared to 

Caucasian females, while Caucasian males reported shorter TST compared to Hispanic males. 

Although we did not predict to find any racial/ethnic differences on TST, the differences 
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observed among African American and Caucasian females are consistent with previous literature 

(Marczyk Organek et al., 2015). However, the findings between Hispanic and Caucasian males 

are surprising and opposite of what is expected given the report of Marczyk Organek and 

colleagues. Although it is unclear why racial/ethnic differences in TST presented differently 

across genders, it is possible that puberty may play a role in African American females sleeping 

less than Caucasian females, since, as mentioned before, females mature earlier than males 

(American Medical Association, 2001) and African Americans enter puberty earlier than 

Caucasians (Herman-Giddens et al., 2012; Wu, Mendola, & Buck, 2002). Thus, it is likely that 

African American females are phase delayed, and given that in general, African Americans in 

our sample did report later bedtimes than Caucasians even after controlling for media and parent 

factors, this could contribute to shorter TST, at least among females.  

Bedtime factors. In regards to gender and media presence in the bedroom or media use 

at bedtime, our results were largely consistent with existing literature. For instance, we found 

that females were more likely to engage in social networking and texting behavior at bedtime 

compared to males (Faulkner & Culwin, 2005; Pujazon-Zazik & Park, 2010), while males were 

more likely than females to play video/computer games at bedtime (Bickham et al., 2003), and 

within Caucasian and Hispanic students, have a videogame console in their bedroom. One 

finding regarding gender differences in media presence that was unique, related to cellphones. In 

the present study, females were more likely than males to have a cellphone in their bedroom. 

Previous literature on cellphone ownership among teens, reports no difference between genders 

(Lenhart, Purcell, Smith, & Zickhur, 2010). One reason our findings may have differed from 

those of Lenhart and colleagues, is that adolescents in our study were asked about cellphone 

presence in their bedroom, and not cellphone ownership in general. It is possible that males and 
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females in our study did not differ on cellphone ownership, but did differ in that females would 

take their cellphones into their bedrooms for social networking and texting purposes.  

Similarly, our findings regarding race/ethnicity and media presence or media use, were 

also largely in agreement with other studies of electronic media among racial/ethnic groups. For 

instance, African Americans and Hispanics in the present study were more likely to have a TV in 

the bedroom and watch TV at bedtime than Caucasians (Bickham et al., 2003; Blosser, 1988). 

Although previous research reports no differences between race/ethnicity and cellphone or 

videogame device ownership among teens (Lenhart et al, 2010), African Americans in our study 

were more likely to have a cellphone in the bedroom compared to both Caucasians and 

Hispanics, and African American and Hispanic females were more likely than Caucasian females 

to have a videogame console in their bedroom, while African American males were less likely 

than Caucasian males to have a videogame console in their bedroom. Lastly, African American 

students were overall more likely to text or play videogames at bedtime compared to Hispanic 

and Caucasian students. This discrepancy may be a result of their waiting for their parents to 

come home from work or spending time with their parents at bedtime. 

As predicted, differences were found in room sharing among races/ethnicities. 

Specifically, Hispanic and African American females were more likely to share a bedroom than 

Caucasian females, while only Hispanic males were more likely than Caucasian males to share a 

bedroom. Additionally, Hispanic females were more likely than Hispanic males to share a room, 

with no differences between Caucasian and African American boys and girls.  

Though we predicted no differences between gender or race/ethnicity on parent-set 

bedtimes, our results revealed that males were more likely than females to have a parent-set 

bedtime, and that Caucasians were more likely than Hispanics to have a parent-set bedtime, with 

no difference observed between these two groups and African Americans. As previously 



 31 

mentioned, Hispanics are more likely to work shift work compared to Caucasians (Presser, 2003) 

and have other family obligations (Fuligni, Tseng, & Lam, 1999); therefore, it is likely that 

Hispanic children may not have a set bedtime to accommodate the potentially fluctuating 

schedule of their parents, as well as to fulfill their household and/or familial duties. 

Regarding bedtime factors and sleep in the current study, results were consistent with 

previous literature which indicates media presence in the bedroom and media used at bedtime 

were found to be associated with later bedtimes and shorter TST (Eggermont & Van den Bulck 

2006; Harada, Morikuni, Yoshii, Yamashita, & Takeuchi, 2002; Li, Jin, Wu, Jiang, Yan, & Shen, 

2007; Oka, Suzuki, & Inoue, 2008; Short, Gradisar, Wright, Lack, Dohnt, & Carskadon, 2011; 

Van den Bulck, 2004). No differences in sleep were found between students who shared a 

bedroom and who did not, which is somewhat in agreement with a study of Chinese school-aged 

children that reported no differences in bedtime or total sleep time between children who shared 

a bed or who slept alone (Liu, Liu, & Wang, 2003). Conversely, students who reported having a 

parent-set bedtime presented with significantly earlier bedtimes, longer sleep onset latency, 

longer total sleep time, and lower sleep efficiency, which is also in line with previous research 

(Randler, Bilger, & Diaz-Morales, 2009).  

Limitations 

There were several limitations in this study. As participants were from one independent 

school district in North Texas, it is possible that the results do not generalize to early adolescents 

in other regions of the country, or to other racial/ethnic groups or cultures. That said, this 

provided for a level of control for both school start times as well as extracurricular activities, 

which are standardized across the Denton Independent School District and could have profound 

effects on bedtime and sleep duration.  
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Another limitation of the current study was that it did not evaluate internal factors such as 

level of tiredness or worry/rumination, which may also impact bedtime and sleep onset latency 

outside of the external factors that were evaluated in this study. However, focusing on 

identifying external factors or behaviors that can impact bedtime and sleep onset latency 

provides for relatively easy intervention (e.g., removal of electronic media) which can be first 

addressed when tackling sleep difficulties in adolescents.  

Similarly, this study did not consider ramifications surrounding parent-set bedtime, or 

lack thereof. It is likely that parents who work shiftwork do not set a bedtime for their children or 

if they do, set a later bedtime to allow ample time to spend with their children before they go to 

sleep. However, given that this study used information gathered from student self-report, it is 

unlikely that all students would be able to answer these more parent-focused questions 

accurately. Regardless of these limitations, this study is one of the first to examine the 

relationship between gender, race/ethnicity, media presence in the bedroom, media use at 

bedtime, and parent-set bedtimes, on bedtime, SOL, TST, and sleep efficiency.  

Implications and Future Directions 

The results of this study show that differences do exist in the bedtimes, SOL, TST, and 

sleep efficiency of early adolescent boys and girls of different races/ethnicities, and that some of 

these differences persist despite controlling for media or parent factors. It is important that these 

results be replicated in other samples, but in general they argue for a more detailed analysis of 

adolescent sleep across race/ethnicities and behaviors in which they engage, to help inform sleep 

education/intervention efforts. Further, several factors that have not been examined in this study 

may be responsible for the differences observed. For example, taking into account parent work 

schedules. Future research should expand on this further, and examine how the sleep patterns of 

adolescents, in particular the timing of bedtime and having a parent-set bedtime, differ between 
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parents who work shift-work schedules compared to parents who are home in the 

afternoon/evening, as well as evaluate the effect of parent work schedules on the pre-bedtime 

routine of adolescents. Similarly, future research should examine whether or not early 

adolescents feel tired at the bedtime set by their parents, and also query adolescents about their 

levels of worry/rumination at bedtime and how this influences their sleep onset latency.  

Though the differences found in our study were not always in the direction expected, it is 

important to note that presence of electronics in the bedroom as well as electronic media use at 

bedtime, had a significant negative impact on bedtime and total sleep time. Further, it is 

important to note that while parents believe they are doing what is best for their child by setting a 

likely arbitrary bedtime for their child, they should also take into consideration other factors, 

such as whether the child feels tired at their set bedtime, before enforcing a bedtime.  

Interventions may be introduced in schools, but can also focus on parent education. 

Specifically, educating parents on implementing boundaries regarding media presence in the 

bedroom and media use at bedtime in general (perhaps through example), as well as setting 

appropriate bedtimes may help improve adolescent sleep, particularly in this fast-paced 

technology-dependent society.  

 

  



  

1 

Table 1. Means, Standard Deviations and Results of Univariate Tests for Gender, Race/Ethnicity and Sleep 

 

 

Whitea  Blackb  Hispanicc  Total 

 

Gender Main Effect 

 Race/Ethnicity Main 

Effect 

 Gender X 

Race/Ethnicity  

  N M (SD)  N M (SD)  N M (SD)  N M (SD)  F p d  F p d  F p d 

Sleep 

Variable 

                            

Bedtime Male 425 22.06 (0.90)  49 22.34 (0.76)  117 22.35 (1.04)  591 22.14 (0.93)  3.392 .066 .110  17.867 ab,ac .000 .333  1.075 .342 .089 

Female 456 22.10 (0.92)  71 22.65 (1.05)  154 22.41 (0.97)  681 22.23 (0.97)             

Total 881 22.08 (0.91)  120 22.52 (0.95)  271 22.38 (1.00)   1272 22.19 (0.95)             

Sleep Onset 

Latency 

Male 425 21.99 (20.56)  49 16.23 (13.14)  117 16.46 (13.37)  591 20.42 (18.96)  4.445 .035 .110  7.240 ac .001 .211  .630 .533 .063 

Female 456 23.42 (19.89)  71 21.96 (21.51)  154 19.01 (22.29)  681 22.27 (20.67)             

Total 881 22.73 (20.22)  120 19.62 (18.70)  271 17.91 (18.97)  1272 21.41 (19.91)             

Total Sleep 

Time 

Male 425 8.83 (0.94)  49 8.67 (0.90)  117 8.83 (0.98)  591 8.81 (0.94)  5.673 .017 .127  6.599 ab .001 .201  2.166 .115 .110 

Female 456 8.82 (0.98)  71 8.30 (1.07)  154 8.66 (1.06)  681 8.73 (1.02)             

Total 881 8.83 (0.96)  120 8.45 (1.01)  271 8.73 (1.03)  1272 8.77 (0.98)             

Sleep 

Efficiency 

Male 425 95.99 (3.69)  49 97.01 (2.35)  117 96.92 (2.65)  591 96.26 (3.44)  5.757 .017 .142  5.824 ac .003 .190  1.077 .341 .089 

Female 456 95.74 (3.59)  71 95.74 (4.08)  154 96.46 (3.89)  681 95.90 (3.72)             

Total 881 95.86 (3.64)   120 96.26 (3.52)  271 96.66 (3.41)  1272 96.07 (3.59)             

Note. Letter pairs indicate significantly different groups. Significance was bolded for easier visibility. 
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Table 2. Percentages and Results of Chi-Square of Gender, Race/Ethnicity and Bedtime Factors 

 

 Whitea   Blackb  Hispanicc     Gender  Race/Ethnicity  

Gender X 

Race/Ethnicity 

Bedtime Factor  %  %  %  Total  χ2 p OR (95% CI)  χ2 p  χ2 p 

Media Present in Bedroom                  

Television  (n = 842)  (n = 112)  (n = 253)  (n = 1207)  0.89 .346 1.12 (0.89-1.40)  33.19 .000ab, ac  4.70 .095 

Total  52.0%  70.5%  69.6%             

Within Males 50.0%  43.0%  40.9%  46.9%           

Within Females 50.0%  57.0%  59.1%  53.1%           

Videogame Console   (n = 810)  (n = 105)  (n = 244)  (n = 1159)  59.25 .000 2.60 (2.04-3.33)  46.13 .000  11.79 .003 

Total  30.0%  54.3%  49.2%             

Within Males 68.7%*  49.1%  54.2%*  61.9%           

Within Females 31.3%*  50.9%  45.8%*  38.1%           

Computer  (n = 816)  (n = 105)  (n = 241)  (n = 1162)  0.05 .830 0.97 (0.77-1.24)  1.93 .382  1.18 .554 

Total 34.8%  38.1%  39.4%             

Within Males 46.5%  37.5%  44.2%  45.1%           

Within Females 53.5%  62.5%  55.8%  54.9%           

Cellular Phone  (n = 858)  (n = 116)  (n = 257)  (n = 1231)  11.21 .001 0.64 (0.49-0.83)  9.06 .011ab, bc  1.55 .460 

Total 75.5%  87.9%  75.5%             
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Within Males 44.4%  39.2%  40.7%  43.1%           

Within Females 55.6%  60.8%  59.3%  56.9%           

Media Used at Bedtime  (n = 881)  (n = 120)  (n = 271)  (n = 1272)           

Watching Television Total  23.2%  34.2%  27.7%    0.90 .343 0.89 (0.69-1.14)  7.96 .019ab  3.90 .460 

Within Males 52.5%  36.6%  45.3%  48.8%           

Within Females 47.5%  63.4%  54.7%  51.2%           

Video/Computer Games Total  15.7%  26.7%  17.7%    22.38 .000 0.49 (0.36-0.66)  9.08 .011ab, bc  1.92 .384 

Within Males 63.0%  50.0%  62.5%  61.0%           

Within Females 37.0%  50.0%  37.5%  39.0%           

Social Networking Total  19.8%  23.3%  22.1%    36.96 .000 2.44 (1.82-3.26)  1.33 .514  1.08 .584 

Within Males 30.5%  21.4%  31.7%  29.8%           

Within Females 69.5%  78.6%  68.3%  70.2%           

Text Messaging Total  19.1%  35.8%  24.7%    11.72 .001 1.61 (1.22-2.11)  19.04 .000ab, ac, bc  0.67 .715 

Within Males 37.5%  32.6%  40.3%  37.4%           

Within Females 62.5%  67.4%  59.7%  62.6%           

Room Sharing  (n = 870)  (n = 116)  (n = 271)  (n = 1257)  0.22 .642 0.93 (0.70-1.25)  33.28 .000  7.91 .019 

 Total  13.4%  20.7%  28.4%             

Within Males 53.0%  45.8%  32.5%*  45.0%           

Within Females 47.0%  54.2%  67.5%*  55.0%           
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Note. Letter pairs indicate significantly different groups. Significance was bolded for easier visibility. 

* Represents significantly different gender pairwise comparisons within ethnicity. 

 

Parent-Set Bedtime  (n = 880)  (n = 120)  (n = 271)  (n = 1271)  14.68 .000 0.64 (0.51-0.81)  7.78 .020ac  5.86 .053 

 Total  40.8%  38.3%  31.4%             

Within Males 56.5%  45.7%  43.5%  53.3%           

Within Females 43.5%  54.3%  56.5%  46.7%           
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Table 3. Means, Standard Deviations and Results of Univariate Tests for Bedtime Factors and Sleep 

 

 Bedtime (24 h clock)  Sleep Onset Latency  Total Sleep Time  Sleep Efficiency 

Bedtime Factor  M (SD) F p d  M (SD) F p d  M (SD) F p d  M (SD) F p d 

Media Present in Bedroom                        

Television Yes (n = 693) 22.38 (0.96) 74.57 .000 .496  20.60 (18.92) 2.68 .102 .090  8.65 (0.98) 22.45 .000 .271  96.26 (3.45) 1.07 .300 .063 

No (n = 514) 21.92 (0.87)     22.46 (20.44)     8.92 (0.97)     95.25 (3.67)    

Videogame Console Yes (n = 420) 22.48 (1.03) 67.28 .000 .482  21.05 (20.50) 0.22 .642 .000  8.60 (1.03) 20.27 .000 .263  96.07 (3.73) .003 .958 .000 

No (n = 739) 22.02 (0.86)     21.60 (18.75)     8.87 (0.95)     96.08 (3.38)    

Computer Yes (n = 419) 22.43 (0.96) 44.94 .000 .392  20.85 (19.00) 0.52 .473 .000  8.63 (1.00) 13.62 .000 .220  96.10 (3.50) 0.04 .844 .000 

No (n = 743) 22.05 (0.92)     21.71 (19.77)     8.85 (0.98)     96.05 (3.57)    

Cellular Phone Yes (n = 944) 22.33 (0.91) 115.42 .000 .613  21.13 (19.18) 1.08 .299 .063  8.66 (0.97) 55.04 .000 .424  96.07 (3.53) 0.00 .999 .000 

No (n = 287) 21.68 (0.88)     22.49 (20.50)     9.14 (0.93)     96.07 (3.53)    

Media Used at Bedtime                        

Watching Television Yes (n = 320) 22.40 (0.90) 23.10 .000 .271  21.62 (20.30) 0.05 .823 .000  8.68 (0.94) 3.54 .060 .110  96.00 (3.65) 0.27 .679 .000 

No (n = 952) 22.11 (0.95)     21.34 (19.79)     8.80 (1.00)     96.09 (3.58)    

Video/Computer 

Games 

Yes (n = 218) 22.49 (0.98) 27.94 .000 .300  21.86 (21.02) 0.14 .712 .000  8.47 (1.06) 25.74 .000 .286  95.84 (3.97) 1.09 .296 .063 

No (n = 1054) 22.12 (0.93)     21.31 (19.68)     8.83 (0.95)     96.23 (3.52)    

Social Networking Yes (n = 262) 22.67 (0.91) 93.12 .000 .540  21.45 (19.25) .002 .966 .000  8.42 (0.98) 43.08 .000 .369  95.89 (3.69) 0.80 .372 .063 

No (n = 1010) 22.06 (0.92)     21.40 (20.08)     8.86 (0.96)     96.12 (3.57)    
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Text Messaging Yes (n = 278) 22.61 (0.86) 76.92 .000 .491  21.75 (22.95) 0.11 .745 .000  8.46 (0.93) 36.78 .000 .339  95.89 (4.20) 0.91 .340 .063 

No (n = 994) 22.07 (0.94)     21.31 (18.98)     8.86 (0.98)     96.12 (3.41)    

Room Sharing Yes (n = 218) 22.15 (0.92) 0.31 .581 .063  22.51 (21.39) 0.84 .359 .063  8.80 (0.94) 0.22 .639 .000  95.93 (3.74) 0.44 .508 .000 

No (n = 1039) 22.19 (0.95)     21.15 (19.51)     8.76 (0.99)     96.10 (3.55)    

Parent-Set Bedtime Yes (n = 490) 21.83 (0.81) 119.57 .000 .613  23.82 (23.00) 11.85 .001 .191  9.03 (0.90) 59.37 .000 .434  95.78 (4.00) 5.12 .024 .127 

No (n = 781) 22.41 (0.97)     19.88 (17.55)     8.61 (1.00)     96.25 (3.31)    

 

 

  



 40 

Table 4. Adjusted F, p, and d values for Analysis of Covariance (ANCOVA) comparing 

gender, race/ethnicity and gender-by-race/ethnicity on bedtime, SOL, TST, and 

sleep efficiency, controlling for significant bedtime variables. 

Gender Main Effect Race/Ethnicity Main Effect Gender X Race/Ethnicity 

F p d F p d F p d 

Sleep Variable 

Bedtimea 1.34 .247 .063 4.05 .018 .168 2.02 .134 .127 

Sleep Onset Latencyb 5.25 .022 .127 6.31 .002 .201 0.55 .576 .063 

Total Sleep Timea 3.43 .064 .110 1.86 .156 .110 4.78 0.09 .191 

Sleep Efficiencyb 6.32 .012 .142 5.22 .006 .180 1.02 .363 .090 

Note: aANCOVA controlling for presence of a TV, videogame console, or cell phone in the bedroom, 

watching TV, playing video/computer games, social networking or text messaging at bedtime, 

and parent-set bedtimes. 

bANCOVA controlling for parent-set bedtimes. 

Areas in grey represent only changes from unadjusted results. 
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