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Abstract

Introduction: Sleep difficulties affect approximately 45% of adolescents and are associated with 

health consequences such as depression and obesity. Sleep duration immediately following high 

school is not well understood, especially for those not pursuing post-secondary education. We 

examined adolescent sleep insufficiency and its association with school and work status.

Methods: Data were collected in 2012 and 2013 as part of the NEXT Generation Health Study 

(NEXT), a nationally representative, longitudinal study of U.S. adolescents. Self-reported sleep 

was compared with guidelines for healthy sleep.

Results: On weekdays, 31% reported less than 7 hours of sleep; which reduced to 6% on 

weekends. Average weekday sleep was 7.4 hours and weekend sleep was 9.2 hours. Few results 

emerged from interaction analyses comparing different work and school statuses.

Conclusions: This study captures sleep habits of adolescents one year after high school 

regardless of school and/or working status. Implications and future directions are discussed.
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Sleep difficulties, such as insufficient sleep, affect approximately 45% of adolescents in 6th 

to 12th grade (Gradisar, Gardner, & Dohnt, 2011). These difficulties are associated with a 
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host of mental and physical consequences, including increased risk of obesity, drowsy 

driving, depressed mood, and even suicide attempts (Owens et al., 2014). Poor sleep is also 

linked to lowered academic performance and behavioral problems such as school 

absenteeism and substance use (Roberts, Roberts, & Duong, 2009; Shochat, Cohen-Zion, & 

Tzischinsky, 2014). Physiological and psychosocial changes characteristic of adolescence 

coincide with sleep habits such as delayed sleep onset and a shift in circadian rhythms 

(Carskadon, 2011). Behaviors acquired in adolescence tend to persist into adulthood (Lau, 

Quadrel, & Hartman, 1990); therefore, this is a critical time to examine sleep habits. 

Persistent sleep deficiency can compromise humans’ mental aptitude and physical vitality, 

and lead to overall poorer health (Walker, 2017). Sleep is a vital health behavior that has 

widespread impact on functioning, particularly in school and social environments. This 

impact may be seen in life opportunities and decisions such as employment and school 

status. These numerous health and academic consequences make sleep, particularly during 

emerging adulthood, a public health concern.

The recommended sleep duration for adolescents and adults is typically a minimum of seven 

hours per night (CDC, 2017; Hirshkowitz et al., 2015; NHLBI, 2017). Others have noted 

that these recommendations may even underestimate the amount of sleep needed (Short, 

Weber, Reynolds, Coussens, & Carskadon, 2018). Sleep duration has been examined 

separately for high school (Keyes, Maslowsky, Hamilton, & Schulenberg, 2015) and college 

students (Lund, Reider, Whiting, & Prichard, 2010), but changes during this transition are 

not well understood, and adolescents not attending college are largely unstudied. Many 

researchers have noted the constricted availability of sleep hours among adolescents due to 

extracurricular demands (Bartel, Gradisar, & Williamson, 2015) and the particular burden 

faced by those both enrolled in college and working (Teixeira et al., 2012). No study has 

examined whether sleep duration differs based on distinctive pathways of work, post-

secondary education, or both after high school.

This study investigated the prevalence of sleep insufficiency in the first year after high 

school and its associations with school enrollment and work status. Using a nationally 

representative population, we addressed two main research questions: (a) what is the 

proportion of adolescents obtaining insufficient sleep one year after high school? (b) How 

does this differ when adolescents are enrolled in post-secondary schooling and/or working? 

Based on previous estimates we expected more than half the sample to report insufficient 

weekday sleep (Lund et al., 2010). In contrast, we expected most of the sample to report 

sufficient weekend sleep. We expected students, particularly those enrolled at universities, to 

get insufficient weekday sleep and we also expected full-time workers to report similar 

insufficient sleep patterns.

Demographic factors have been shown to be associated with sleep in this population, so we 

included gender, race/ethnicity, and parental education as covariates. Although some 

differences have been found in other sleep quality studies (Vallido, Jackson, & O'Brien, 

2009), we did not expect gender differences to be related to insufficient sleep. Race/ethnicity 

and socioeconomic status have been associated with adolescent health, particularly sleep 

(Kingsbury, Buxton, & Emmons, 2013) and stress (Goodman, McEwen, Dolan, Schafer-

Kalkhoff, & Adler, 2005). We predicted that members of ethnic/racial minority groups 
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would report shorter sleep duration. Previous studies have also found socioeconomic status 

and maternal education linked to sleep efficiency in children (El-Sheikh et al., 2013); we 

expected lower parental education could also be linked to shorter sleep duration.

Methods

Participants

This study used data from the NEXT Generation Health Study (NEXT), a nationally 

representative cohort of adolescents initially recruited in 2009 during their 10th grade year 

and were followed for seven years (Li, Iannotti, Haynie, Perlus, & Simons-Morton, 2014). 

Students were sampled using a clustered sample strategy, stratified across nine U.S. Census 

divisions with school districts as the primary sampling unit. This examination utilized the 

third and fourth waves (i.e., 2012 and 2013) and to avoid confusion these are referred to as 

“Time 1” (i.e., final year of high school), and “Time 2” (i.e., first year after high school). 

Data collection extended from January to July for both surveys and the majority of responses 

were provided February to May each year. Most participants completed the survey online; 

those without Internet access completed a paper version. Participants received monetary 

incentives at each wave.

At Time 1, 2297 students were in NEXT. Of these, 225 dropped out, 67 were still in high 

school, and 390 had missing data for the variables in the current study at Time 2. The final 

analysis sample (N = 1615) was 60% female, 66% Caucasian, 12% African American, 17% 

Hispanic/Latino, 5% other (weighted frequencies, see Table 2). At Time 2 the mean age was 

19.1 years (xSD = 0.03).

Measures

Sleep duration was total hours of sleep on scheduled-days (typically weekdays) with the 

phrasing “On days that you go to school, work, or similar activities.” Sleep was measured 

separately for free-days (typically weekends) with the phrasing “On days that you don’t have 

to get up at a certain time.” At Time 1, participants reported sleep and wake times (e.g., 

11:00pm, 7:00am) for “most weekdays” and “most free-days” but at Time 2 participants 

reported sleep duration (e.g., “8 hours 10 minutes”). Accordingly, Time 1 reports were 

converted to duration to allow for comparisons. The estimates reflect weekday (scheduled-

day) and weekend (free-day) and averages. Participants who reported less than 7 hours of 

sleep were classified as having insufficient sleep. This dichotomy reflects the way public 

health recommendations often appear, typically a minimum of 7 hours for adults 18 to 60 

according to the Centers for Disease Control (CDC, 2017), the National Heart, Lung, and 

Blood Institute (NHLBI, 2017), and the National Sleep Foundation (Hirshkowitz et al., 

2015).

School and work were independently classified. Post-secondary school status was classified 

as enrolled in a (a) 4-year college or university; (b) community college or vocational/tech 

school; or (c) not enrolled in any school. Work status was classified as working (a) ≤ 20 

hours; (b) > 21 hours; or (c) not working. Table 1 presents a frequency cross-tabulation of 

work and school status. Although the Bureau of Labor Statistics defines part time as less 
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than 35 hours per week, we found the 20-hour cut point a useful categorization for the young 

adult population; particularly the typical hourly jobs available to college students. Our 

classification captures part time compared to longer work and still allowed for interpretable 

interaction analyses.

Control variables were included in all analyses, specifically gender (male, female), race/
ethnicity (Caucasian, Black/African American, Hispanic/Latino, Other), family affluence 
which is indicated by questions about owning computers, vehicles, and taking vacations 

(low, moderate, high; Currie et al., 2008), and parents’ highest level of education (high 

school or less, some college, bachelor degree or greater). Table 2 details the frequencies 

associated with these variables in the current sample. Additionally, we controlled for 

insufficient sleep the previous year (at Time 1) to examine variables associated with a 

change (or not) in sleep.

Analysis

Separate logistic regressions were constructed for weekday and weekend sleep duration with 

sleep sufficiency regressed on the two main predictors (school status and work status), the 

interaction between these, and the control variables (sleep the previous year collected at 

Time 1, gender, race/ethnicity, family affluence, and parental education). Control variables 

were added simultaneously with the predictors. Features of the complex survey design (i.e., 

stratification, clustering and sampling weights) were included and all analyses were carried 

out in SAS 9.4. The analytic approach follows directly from previous published NEXT 

research (e.g., Simons-Morton et al., 2017).

Results

Overall, the average weeknight sleep was 7.39 hours (SD = 2.28) and weekend night sleep 

was 9.18 hours (SD = 3.03). Thirty one percent of participants reported less than 7 hours of 

weeknight sleep; six percent reported insufficient weekend sleep. Incidence of adolescents 

moving from the sufficient to insufficient categories from Time 1 to Time 2 was 20.6% on 

weekdays and 5% on weekends. Insufficient weekday sleep at Time 1 increased the odds of 

getting insufficient weekday sleep the following year (OR = 1.72; 95% CI: 1.22, 2.44). 

Lastly, individuals moving from the insufficient to sufficient categories represented 16% of 

the total sample on weekdays and 5% on weekends indicating that some teens increased 

their weekday sleep post-high school.

As can be seen in Table 3, of the demographic variables included in the final model, 

ethnicity and parent education were significant predictors. Specifically, compared to white 

students, Hispanic students were more likely to report insufficient weekday sleep. Also, 

students whose parents had completed some college education compared to those with high 

school or less reported greater weekday sleep insufficiency. However, the lower bound of 

these confidence intervals barely surpassed 1.00.

School and Work Status

After controlling for the demographic covariates and accounting for the previous year’s 

sleep, post-secondary school status was not associated with weekday sleep. On weekends, 
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those who were not attending post-secondary school were more likely to report insufficient 

sleep compared to university students (OR = 3.56; 95% CI: 1.10, 11.54). Work status also 

did not display significant associations with weekday or weekend sleep insufficiency. 

Additionally, there were no significant interactions between school and work status for 

weekday or weekend sleep.

We reran the logistic regressions with this 8-hour cutoff and there were very few changes, 

none of which substantially changed the results. Additionally, we ran the analyses including 

an interaction between previous year sleep insufficiency status and school, and between 

previous year sleep insufficiency status and work. No significant interactions occurred for 

either variable for weekday or weekend sleep.

Discussion

Our first research question addressed the proportion of adolescents obtaining sufficient sleep 

one year after high school. Current recommendations indicate 7-9 hours per night are 

appropriate for adults 18 and older (CDC, 2017; NHLBI, 2017). In our nationally 

representative sample, teens reported an average of about seven and a half hours on 

weeknights and just over nine hours on weekend nights, a pattern consistent with findings 

from other studies on adolescents (Galambos, Dalton, & Maggs, 2009). Of the adolescents 

sampled, 69% reported a minimum of seven hours on weekdays and 94% on weekends. Our 

study showed students with insufficient weekday sleep their final year in high school had 

increased odds of getting insufficient weekday sleep the following year. Other studies have 

used an 8-hour cutoff to indicate sleep sufficiency which still falls within the 7-9 hour 

guideline and is appropriate for older adolescents who need longer sleep (Short et al., 2018). 

Although this cutoff resulted in most of our participants being classified as getting 

insufficient weekday sleep (63%), we did not find substantial differences in results when 

reanalyzing with this cutoff.

The second research question explored how sleep sufficiency differs when adolescents are 

enrolled in post-secondary schooling and/or working. Our sample had 46% enrolled in 

college or university after high school, higher than the national estimates of 37% (Bureau of 

Labor Statistics, 2013). It is possible our rates are higher due to bias in which individuals 

were more likely to respond to the Time 2 survey. We found type of post-secondary 

education was associated with sleep insufficiency, but only on weekends. Compared to 

university students, participants who were not in school were more likely to experience 

insufficient sleep. Since sleep insufficiency status at Time 1 was controlled for, we have 

adjusted for whatever influence previous sleep insufficiency may have on likelihood of 

college attendance possibly through indirect mechanisms, such as academic performance.

Our expectation based on previous estimates was that university students in particular would 

report decreased weekday sleep, yet this finding did not emerge (Lund et al., 2010). 

However, Lund’s research focused on university students only, whereas our research 

included similarly aged participants attending 2-year post-secondary education or not in 

school. Our findings indicate that university students are not unique in the likelihood of 

experiencing sleep insufficiency; others of similar age with different school statuses are 

Perlus et al. Page 5

J Adolesc. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



similarly likely to experience insufficient sleep. Thus, sleep insufficiency is likely 

widespread among emerging adults, similar to findings among younger adolescents (Owens 

et al., 2014; Wolfson, 2010). Future research could explore differences in weekend sleep 

based on working and/or attending school in addition to other time commitments including 

leisure activities. Another potential avenue for research is to examine residence type (e.g., 

dorm, with parents) to explore social and environmental contributors to sleep sufficiency.

Work status alone did not display a pattern of sleep insufficiency, indicating that workers did 

not get substantially more or less sleep than non-workers. The distribution of work hours in 

our sample did not allow for meaningful comparisons of those working long hours with 

those working fewer hours or not at all. Other researchers have noted that industry in which 

you are employed makes an important difference for short sleep duration (Luckhaupt, Tak, 

& Calvert, 2010), and industry was not captured in this analysis therefore it is one potential 

direction to explore.

Recognizing that many individuals are engaged in some combination of both work and 

school, we examined an interaction between school status and work status. The labor force 

participation rate of college students in four-year settings was 38%, (the same as the national 

rate of 38%); for students in 2-year programs was 46% (compared to 48% nationally); and 

for non-students 61% (compared to 69%; Bureau of Labor Statistics, 2013). The non-

significant interactions are of particular interest given that previous authors have noted the 

double burden of working and attending school (e.g., Teixeira et al., 2012). Work and school 

activities create time demands that truncate available sleep hours. Walker says “No one 

wants to give up time with their family or entertainment, so they give up sleep instead” 

(Walker, cited in Cooke, 2017). It could be that students who are at universities and do not 

participate in the work force (the referent for the interaction analysis) engage in other 

activities, for example unpaid occupations (e.g., internships, collegiate athletics) that 

similarly limit time available for sleep. College may provide some structure or impose 

responsibilities that would discourage staying up late, while not attending college might 

encourage unconventional sleep patterns. However, sleep insufficiency was not greater 

among those not attending college and working and/or not working. It is unknown what 

those not attending college were doing with their time or how their lifestyle may have been 

different from those attending college. More research is needed on this interesting 

population.

Other authors have identified perceived stress (Lund et al., 2010), electronic devices, school 

start times, and caffeine (Owens et al., 2014) as contributors to short sleep duration. Future 

studies could investigate the differential impact of these factors based on school and work 

status.

One limitation of this study was the reliance on self-report measures. In a systematic review, 

Nascimiento-Ferreira and colleagues’ (2016) meta-analysis found children and adolescents’ 

self-reported levels of sleep (through sleep diaries and estimates of sleep and wake time) and 

accelerometers to be correlated (r = 0.64 for scheduled-day nights and r = 0.49 free-day 

nights). However, one study of middle aged adults showed that participants tended to 

overestimate their average sleep (Lauderdale, Knutson, Yan, Liu, & Rathouz, 2008). 
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Collectively, this indicates studies incorporating more measures of sleep, such as sleep 

diaries and actigraphy data are needed, however, it should be acknowledged that these are 

difficult and expensive to implement which are not feasible for population-based studies 

such as ours. More studies are needed to understand the association between survey 

measures and objective measures in this age group so we can better estimated the expected 

direction and magnitude of misreporting (Gradisar et al., 2011). Additionally, we did not 

explore sleep quality such as sleep stage cycle, restlessness, or number of awakenings per 

night. Similarly, respondents reported typical sleep and wake times, which does not describe 

variability in sleep or encompass sleep that occurs at other times. Lastly, we did not know 

the respondents’ occupations, work schedules, and whether or not they were working during 

shifts that coincide with typical sleep hours (e.g., night shifts).

Sufficient sleep is necessary for healthy functioning, particularly in emerging adulthood. 

Previous research has reported sleep insufficiency in high school (Roberts et al., 2009) and 

college (Lund et al., 2010; Teixeira et al., 2012), but the current study is the first to examine 

sleep during the initial year after high school using a nationally representative sample and 

including (a) multiple types of schooling, (b) multiple categories of work hours, (c) 

individuals who do not attend post-secondary education, and (d) individuals who do not 

work or attend school. This study uniquely captures both the younger working adults and the 

individuals who do not pursue post-secondary education which are typically not studied in 

populations of workers and university students. Post-secondary schools and work 

environments create new social opportunities and changes in time usage, which may impact 

sleep.
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Table 1

Distribution of participants by post-secondary school and work status

Post-Secondary School Status

No School Community/
Tech School University

Work
Status

No work 151 261 467

≤ 20 hours/week 35 86 186

>21 hours/week 194 139 96
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Table 2

Sample characteristics of the NEXT Generation Health Study

N %

Total Sample 1615 a

Gender

 Male 670 40%

 Female 945 60%

Ethnicity

 Caucasian 719 66%

 Black/African American 360 12%

 Hispanic/Latino 452 17%

 Other 84 5%

Family Affluence
b

 Low 465 19%

 Moderate 770 50%

 High 380 31%

Parents’ highest level of education

 High School or Less 578 31%

 Some College 595 38%

 Bachelor Degree or Greater 442 31%

School

 University 749 46%

 Community/Tech School 486 27%

 Not in school 380 27%

Work

 Not working 879 47%

 Working (≤ 20 hours/week) 307 22%

 Working (>21 hours/week 429 30%

Weekday Insufficient Sleep (<7 hours)
c

 T1 (last year of high school) 433 24%

 T2 (first year after high school) 510 31%

Weekend Insufficient Sleep (<7 hours)
c

 T1 (last year of high school) 101 7%

 T2 (first year after high school) 97 6%

Note.

a
Percentages are weight-adjusted.

b
Family affluence is indicated by questions about owning computers and vehicles, having your own bedroom, and taking family vacations.

c
Frequencies and percentages refer to participants with insufficient sleep.
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Table 3

Odds ratio estimates for Time 2 sleep insufficiency on Weekdays and Weekends.

Weekday Weekend

OR 95% CI OR 95% CI

Gender (ref = male) 0.87 0.53 1.44 0.72 0.33 1.58

Ethnicity Hispanic (ref = White) 1.74 1.06 2.87 1.32 0.66 2.62

Ethnicity African American (ref = White) 1.65 1.00 2.73 2.26 0.99 5.15

Ethnicity Other (ref = White) 2.09 0.80 5.42 0.40 0.07 2.17

Family Affluence Moderate (ref = Low) 1.14 0.74 1.76 1.19 0.43 3.30

Family Affluence High (ref = Low) 0.95 0.54 1.66 1.38 0.66 2.86

Parent Education Bachelor or Higher (ref =
High School or less) 1.26 0.70 2.28 0.54 0.14 2.12

Parent Education Some College (ref = High
School or less) 1.47 1.00 2.16 1.23 0.48 3.14

Time 1 Weekday Sleep Insufficiency 1.73 1.22 2.44 -- -- --

Time 1 Weekend Sleep Insufficiency -- -- -- 2.86 0.93 8.84

School Type Community (ref = University) 0.96 0.36 2.54 3.28 0.94 11.43

School Type No School (ref = University) 0.42 0.16 1.07 3.56 1.10 11.54

Work Hours (≤ 20 hours (ref = none) 1.24 0.76 2.02 0.96 0.20 4.65

Work Hours 21+ hours (ref = none) 1.32 0.65 2.70 2.42 0.58 10.07

School * Work Interaction
Community/Tech*21+ Hours per week 1.13 0.36 3.60 0.57 0.11 2.91

School * Work Interaction Community
/Tech*(≤ 20 Hours per week 0.56 0.17 1.83 1.18 0.17 8.21

School * Work Interaction No School*21+
Hours per week 1.56 0.37 6.53 0.54 0.07 4.07

School * Work Interaction No School*(≤ 20
Hours per week 2.21 0.19 26.04 0.74 0.07 8.13

Note. OR = Odds ratio, greater than 1 indicates more likely to experience insufficient sleep at Time 2. CI = confidence interval. Bold indicates 
significant odds ratios at p < .05.

Two analyses were conducted separately for weekday and weekend.
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