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Abstract

Late adolescence is a period of substantial risk for unhealthy sleep patterns. This study 

investigated the contextual correlates and health and adjustment implications of sleep patterns 

among Mexican American youth (N = 246; 51% female). We focused on Mexican American 

youth because they represent a large and rapidly increasing subgroup of the U.S. population that is 

at higher risk for health and adjustment problems; this higher risk may be explained, in part, by 

sleep patterns. Using data from 7 phone diary interviews conducted when youth averaged 18 years 

of age, we assessed average nighttime sleep duration and night-to-night variability in sleep 

duration. Guided by socio-ecological models, we first examined how experiences in the family 

context (time spent and quality of relationships with parents, parents’ familism values) and in 

extra-familial contexts (school, work, peers) were related to sleep duration and variability. The 

findings revealed that time spent in school, work, and with peers linked to less sleep. Further, 

conflict with mothers was related to greater sleep variability. Next, we tested the implications of 

sleep in late adolescence for health (perceived physical health, body mass index) and adjustment 

(depressive symptoms, risky behaviors) in young adulthood. These findings indicated that more 

sleep variability predicted relative decreases in health and increases in risky behaviors, and shorter 

sleep duration predicted relative decreases in poorer perceived health for males. The discussion 

highlights the significance of the transition to young adulthood as a target for sleep research and 

the importance of studying sleep within its socio-cultural context.
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Introduction

Adolescence is a developmental period characterized by substantial change in patterns of 

sleep, including declines in average duration of nighttime sleep, increases in sleep 

disturbances, and more irregularities in sleep patterns (Dahl & Lewin, 2002). As such, it is 

not surprising that adolescents are one of the most sleep deprived age groups in the U.S. 

(Wolfson & Carskadon, 2003). Within the second decade of life, late adolescence appears to 

be a particularly high risk period for unhealthy sleep patterns. National data indicate that 

nearly 70% of high school students report insufficient sleep on school nights, with the 

highest prevalence of sleep deprivation among 12th graders (Eaton et al., 2010). Despite the 

findings that inadequate and irregular sleep patterns may peak in late adolescence, we know 

relatively little about sleep and its implications for health and adjustment during this period, 

particularly among ethnic minority youth. Toward these ends, this study examined Mexican 

American youth’s sleep patterns and their contextual correlates in late adolescence (about 

age 18) and the associations between sleep and both physical health and psychosocial 

adjustment in young adulthood (about age 20).

Recent findings using a national sample indicate that average sleep duration is about 7.3 

hours per night among 18-year-olds in the U.S. (Maslowsky & Ozer, 2014). There is, 

however, some research suggesting that Mexican American adolescents and adults report 

slightly longer nightly sleep duration than individuals from other ethnic backgrounds 

(Fuligni & Hardway, 2006; Hale & Do, 2007). Further, some evidence suggests that the 

average night-to-night variation in sleep duration in adolescence and young adulthood is 

roughly an hour across a two-week period (Dillon et al., 2014; Fuligni & Hardway, 2006). In 

this study, our focus was on two dimensions of sleep, average nighttime sleep duration and 

night-to-night variability in sleep duration, which were derived from bedtime and wake-up 

time data collected during seven diary phone calls. Sleep duration provides information 

about the amount of youth’s average nighttime sleep, whereas night-to-night variability 

assesses the regularity in youth’s sleep habits. Shorter sleep duration and greater variability 

are both indicative of poor sleep hygiene. Both dimensions are important for understanding 

sleep patterns in late adolescence and may have unique implications for physical health and 

psychosocial adjustment (Acebo & Carskadon, 2002; Dahl & Lewin, 2002).

A focus on the sleep patterns of Mexican American youth is warranted for several reasons. 

First, research documenting ethnic/racial differences in children’s and adolescents’ sleep 

patterns (Adam, Snell, & Pendry, 2007; Moore et al., 2011; Roberts, Roberts, & Chen, 

2000) underscores the need to further investigate correlates of sleep patterns within different 

ethnic/racial contexts. Cultural ecological frameworks (Bronfenbrenner & Morris, 2006; 

García Coll et al., 1996) posit that human development is embedded in a larger sociocultural 

context, and that findings based primarily on studies of majority youth may not generalize to 

youth from other cultural backgrounds. Perceptions and practices around sleep are often 
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culturally specific; for instance, in Latino cultures, sleep is often viewed as positive and 

necessary (Domino, 1986; Loredo et al., 2010). It is thus important to study ethnic minority 

samples to determine whether processes that have been identified in studies of majority 

youth also apply to ethnic minority adolescents. Studying minority youth also allows for 

investigations of sociocultural factors that may be unique to particular socio-cultural groups 

(Umaña-Taylor, 2009). Second, we focused on Mexican American youth because they are a 

large and rapidly growing segment of the U.S. population and a relatively young group, with 

more than 30% under the age of 18 (U.S. Census Bureau, 2013). As such, the well-being of 

these youth represents a significant public health concern. Despite the size and growth of the 

Mexican American population, however, we know little about the nature and implications of 

their sleep patterns, particularly in late adolescence. Third, research on health disparities 

documents that Mexican Americans face higher risk for some types of physical and mental 

health problems compared to their non-Latino White counterparts (e.g., self-rated physical 

health; National Center for Health Statistics, 2013; obesity; U.S. Department of Health and 

Human Services [USDHHS], 2013; depression; Anderson & Mayes, 2010; Roberts, Roberts, 

& Chen, 1997; externalizing symptoms; Centers for Disease Control and Prevention [CDC], 

2006; Eaton et al., 2008). These higher risks, in combination with this population’s 

underutilization of medical and mental health services (National Center for Health Statistics, 

2013), points to the importance of identifying activities, such as sleep, that are correlated 

with Mexican American youth’s health and adjustment. A better understanding of the role of 

sleep in the well-being of Mexican American youth may inform efforts to improve this 

group’s long-term physical health and psychosocial adjustment outcomes.

Research on the role of ethnicity/race in sleep patterns primarily documents differences as a 

function of group status (e.g., Adam et al., 2007; Moore et al., 2011); less often, scholars 

have examined ethnic/racial differences in the correlates of sleep (Fuligni & Hardway, 

2006), or considered the sociocultural processes that explain variations in sleep patterns 

within a single ethnic/racial group. Using data from the first phase of the present study, we 

documented family and sociocultural correlates of sleep patterns in early to middle 

adolescence and concurrent associations between sleep and youth adjustment (McHale, 

Kim, Kan, & Updegraff, 2011). In this study, we extend our earlier research to examine the 

contextual correlates of sleep in late adolescence and the longitudinal implications of sleep 

for health and adjustment across late adolescence and young adulthood, addressing two 

goals. First, we examined how family and extra-familial experiences in late adolescence 

were related to Mexican American youth’s average sleep duration and variability in sleep 

duration. Second, controlling for health and adjustment in late adolescence, we tested 

whether sleep duration and variability predicted physical health (i.e., body mass index, 

perceived health status) and psychosocial adjustment (i.e., depressive symptoms, risk-taking 

behaviors) two years later, in young adulthood.

Correlates of Sleep Patterns in Late Adolescence

From an ecological perspective, sleep patterns emerge as a function of a complex interplay 

among biological, family, and socio-cultural factors (Bronfenbrenner & Morris, 2006; 

Carskadon, 2002; Dahl & Lewin, 2002). It is well-documented that, as children enter 

puberty, biological changes in their circadian rhythms contribute to a shift toward later 
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bedtimes and waking times and more irregular sleep patterns (Carskadon, 2002). Although 

adolescents actually need more sleep than preteens (Carskadon, 1990), they stay up later 

than children—and older adolescents stay up later than younger adolescents—in part 

because they are under increasing pressure to juggle demands emanating from multiple 

contexts (Carskadon, 2002).

Early high school start times and increasing academic and social demands make it difficult 

for adolescents to obtain adequate nightly sleep. Cross-sectional findings indicate that time 

spent on academics, extracurricular activities, paid work, and with peers is associated with 

less sleep in early to middle adolescence (Carskadon, 2002; Fuligni & Hardway, 2006; 

Maume, 2013). We know less about the associations between contextual characteristics and 

experiences and dimensions of sleep during late adolescence (Fuligni & Hardway, 2006), a 

period of intense academic demands, and increased participation in paid work and 

socializing with peers. In this study, we examined how time spent in extra-familial contexts 

that characterize late adolescence, specifically, school, work, and peers, were associated 

with nighttime sleep duration and variability. Because time is a finite resource, more time 

spent in these different contexts may be associated with shorter sleep duration.

Extra-familial contexts are increasingly salient in adolescence, but parents remain important 

(Steinberg, 2001). Mexican American families, in particular, are characterized by values and 

practices that promote close relationships among family members (Cauce & Domenech-

Rodríguez, 2002). For example, familism values (familismo) emphasize interdependence, 

closeness, and support among family members (Cauce & Domenech-Rodríguez, 2002). As 

such, parent-youth relationships may be especially influential in Mexican American 

adolescents’ daily activities, including their sleep. Indeed, some research suggests that time 

spent with parents is linked positively to adolescents’ sleep duration. For example, Mexican 

American adolescents’ time spent with fathers in early to middle adolescence was 

concurrently associated with longer average sleep duration (McHale et al., 2011). In 

addition, greater time spent at meals, possibly a proxy for shared family time, was associated 

with longer sleep duration in childhood and adolescence in a general population sample 

(Adam et al., 2007). Although time spent in different contexts has been linked to sleep 

during earlier developmental periods, we know almost nothing about the family correlates of 

sleep in late adolescence. Accordingly, in this study we examined shared time with family 

members as a potential correlate of sleep; we expected that family time would be associated 

with longer and less variable sleep duration, given that it reflects close family ties and 

results from regular family routines and activities.

In addition to family time, the affective quality of family relationships has been linked to 

sleep patterns in childhood and early adolescence (Dahl & Lewin, 2002). Feelings of 

warmth and intimacy with parents are critical for creating a secure environment that is 

conducive to healthy sleep patterns (Dahl & Lewin, 2002). Indeed, parental warmth has 

been related to fewer sleep disturbances in early adolescence (Maume, 2013), although 

findings have been inconsistent (Adam et al., 2007). Conversely, family conflict may trigger 

feelings of anxiety and threat that disrupt sleep. For example, conflicts with mothers and 

fathers were associated with more variability in sleep in early adolescence (McHale et al., 

2011), and parental anger was linked to inadequate sleep in young children (Smaldone, 
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Honig, & Byrne, 2007). Collectively, these findings highlight the need to examine both 

positive and negative dimensions of parent-youth relationships in sleep patterns in late 

adolescence.

Given that the majority of families in this cultural context include two parents (U.S. Census 

Bureau, 2013) and that a growing body of work highlights mothers’ and fathers’ unique 

roles in Mexican American families (Cabrera & García Coll, 2004), we studied adolescents’ 

relationship experiences with mothers and fathers. Because Mexican American culture is 

characterized by more traditional gender roles that highlight mothers’ home and caregiving 

roles (Cauce & Domenech-Rodríguez, 2002), we tested whether relationships with mothers 

were more strongly linked to adolescents’ sleep. In addition, as noted, Mexican American 

cultural values emphasize family closeness, obligations, and interdependence (Sabogal, 

Marín, Otero-Sabogal, Marín, & Perez-Stable, 1987). Our earlier study showed that parents’ 

familism were associated with more healthful sleep in early adolescence (McHale et al., 

2011), and thus we examined whether mothers’ and fathers’ familism values were associated 

with sleep in late adolescence.

Implications of Sleep Patterns for Health and Adjustment in Young Adulthood

Our second goal was to test the longitudinal associations between nighttime sleep duration 

and variability in late adolescence and health and psychosocial adjustment two years later, in 

young adulthood. Research documents the role of sleep in adolescent health and well-being 

(Institute of Medicine, 2006), primarily relying on cross-sectional designs and with limited 

attention to cross-time associations between sleep and well-being, to the period of young 

adulthood, or to ethnic/racial minority populations. Further, existing longitudinal research 

has examined sleep duration and youth health and adjustment (Lumeng et al., 2007; Snell, 

Adam, & Duncan, 2007), but we also know little about whether sleep variability predicts 

youth outcomes (Acebo & Carskadon, 2002; Fuligni & Hardway, 2006). This study focused 

on Mexican American youth’s sleep and four outcomes in young adulthood: self-reported 

physical health, body mass index (BMI), depressive symptoms, and risky behaviors. We 

focused on these four indicators because studies have shown that Mexican American youth 

face more health and adjustment problems than European American youth, including a 

higher risk for problems such as overweight/diabetes (USDHHS, 2013), depressive 

symptoms (Anderson & Mayes, 2010; Roberts et al., 1997), and externalizing behaviors 

(CDC, 2006; Eaton et al., 2008). Identifying links between sleep and these outcomes may 

inform culturally appropriate prevention and intervention programs for Mexican American 

youth.

Physical health—Sleep duration has been linked to several dimensions of physical health, 

consistent with the idea that insufficient and irregular sleep can diminish the body’s 

regulatory abilities (Dahl, 2002), increase health risk behaviors (e.g., physical inactivity; 

McKnight-Eily et al., 2011; poor nutrition; Chen, Wang, & Jeng, 2006), which in turn 

impact physical health. Longer average sleep duration has been linked concurrently to lower 

BMI (McHale et al., 2011), for example, and in national samples predicts lower rates of 

overweight status (Lumeng et al., 2007; Snell et al., 2007), possibly because insufficient 

sleep is associated with poorer nutrition (Chen et al., 2006) and less physical activity 
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(McKnight-Eily et al., 2011). Our testing of the longitudinal associations between sleep 

patterns and BMI in the current study was motivated by these findings. We also extended 

this work to examine how sleep was related to a more general measure of self-reported 

physical health. Some bivariate associations link inadequate sleep in childhood and 

adolescence to lower ratings of health (Smaldone et al., 2007), and research also has shown 

that sleep patterns are associated with susceptibility to common cold and illness in 

adolescence/adulthood (Cohen, Doyle, Alper, Janicki-Deverts, & Turner, 2009; Orzech, 

Acebo, Seifer, Barker, & Carskadon, 2014). Further, a body of evidence links self-reported 

health to health service utilization and mortality (DeSalvo, Bloser, Reynolds, He, & 

Muntner, 2006). Thus, examining the links between sleep patterns and perceived health may 

provide insights about the implications of sleep for overall health.

Psychosocial adjustment—The role of adolescent sleep in psychosocial adjustment has 

received substantial scholarly attention. Unhealthy sleep patterns can result in psychological 

distress, including negative mood as well as sleepiness and fatigue (Dahl, 1999). There also 

is cross sectional evidence that fewer hours of sleep in adolescence is associated with more 

internalizing problems, including depressive symptoms and negative mood (Fuligni & 

Hardway, 2006; Pasch Laska, Lytle, & Moe, 2010; but see, Moore et al., 2009). In addition, 

greater night-to-night variability in sleep duration has been linked to more depressive 

symptoms in early and middle adolescence, after accounting for sleep duration (McHale et 

al., 2011; Fuligni & Hardway, 2006). These cross-sectional and short-term longitudinal 

findings suggest that both sleep duration and variability may have longer term implications 

for depressive symptoms.

Finally, some literature shows that less sleep and more variability in sleep may hinder 

cognition, including executive function and decision-making (Durmer & Dinges, 2005). 

Thus, lower sleep duration has been linked to higher levels of risk-taking (McHale et al., 

2011; O’Brien & Mindell, 2005; Pasch et al., 2010) and delinquent behaviors (Peach & 

Gaultney, 2013) concurrently in early to middle adolescence, especially for males. In 

combination, these studies point to the potential risks associated with sleep difficulties in 

early to middle adolescence. Rarely have sleep-adjustment links been examined with 

longitudinal data, however, and thus we built on prior research to measure the longitudinal 

links between sleep duration and variability in late adolescence and depressive symptoms 

and risk-taking behaviors in young adulthood. Examining the roles of both sleep duration 

and night-to-night variability in these health and adjustment outcomes allowed us to 

compare their relative influence, as these dimensions of adolescent sleep may have different 

impacts on youth well-being in young adulthood.

The Present Study: Our first study goal was to examine how familial and extra-familial 

activities and experiences were linked to sleep patterns in late adolescence among Mexican 

American youth, an understudied ethnic group that is at risk for sleep disturbances (Roberts 

et al., 2000) and at greater risk than youth from other ethnic backgrounds for health issues 

(USDHSS, 2013), depressive symptom (Anderson & Mayes, 2010; Roberts et al., 1997), 

and externalizing behaviors (CDC, 2006; Eaton et al., 2008). We hypothesized that time at 

work, at school, and with peers would relate to less sleep duration and greater night-to-night 
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sleep variability. In contrast, we expected that time spent with family would relate to longer 

sleep duration and less variability. Further, we expected that parent-adolescent emotional 

intimacy and stronger parents’ familism values would relate to longer sleep duration and less 

nightly variability, whereas parent-adolescent conflict would relate to less sleep duration and 

more variability.

To address our second goal, we tested whether longer sleep duration and less sleep 

variability in late adolescence predicted better self-rated physical health, lower BMI, fewer 

depressive symptoms, and fewer risk-taking behaviors in young adulthood, controlling for 

earlier health and adjustment. For both goals, we included family SES as a covariate given 

its links with sleep patterns (McHale et al., 2011). Further, as prior work suggests that the 

correlates of sleep and implications may differ for girls and boys, we tested youth gender as 

a moderator of the links between contextual characteristics and sleep (e.g., Maume, 2013) 

and sleep and youth health and adjustment (e.g., Peach & Gaultney, 2013).

Method

Participants

Data came from a larger longitudinal study of 246 Mexican American families (Updegraff, 

McHale, Whiteman, Thayer, & Delgado, 2005) designed to examine the role of family, 

gender, and cultural socialization processes in adolescents’ psychosocial functioning from 

early adolescence to young adulthood. Eligible families included those that met the 

following criteria: 7th graders (i.e., target adolescents) and an older sibling living at home 

with biological mothers and biological or long-term adoptive fathers (i.e., at least 10 years); 

mothers who were of Mexican origin (although not required, 93% of fathers also were of 

Mexican descent); and fathers who worked at least 20 hours/week for pay. We targeted 

families with 7th graders and at least one older adolescent sibling, given that adolescence is a 

period marked by substantial increases in adjustment problems and a salient developmental 

period for gender and cultural socialization. Further, we focused on two-parent families with 

employed fathers given our interest in the unique roles of both mothers and fathers in these 

family dynamics, as fathers are largely overlooked in studies of ethnic minority families 

(Cabrera & García Coll, 2004).

To recruit families, letters and brochures describing the study (in English and Spanish) were 

sent to families, and follow-up telephone calls were made by bilingual staff to determine 

eligibility and interest in participation. Families’ names were obtained from junior high 

schools in five school districts and from five parochial schools in and around a southwest 

metropolitan area. Letters were sent to 1,856 families with a Hispanic 7th grader who was 

not learning disabled (i.e., had a significant cognitive/learning impairment that would 

prevent participation in the interviews), but contact information was incorrect for 396 

families (21%) and repeated attempts to find updated information via the school records and 

public listings were unsuccessful. Thus, we were able to contact 1,460 families, including 

146 (10%) who refused to be screened, 880 who were ineligible (59.5%), and 421 (30.5%) 

who were eligible. Families were ineligible for the following reasons: no older sibling 

currently in the home (n = 448/880; 51%); no father in the home (n = 245/880; 28%); 

mother not of Mexican origin (n = 115/880; 13%); mother not present in the home (n = 
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59/880; 7%); and father not working 20 hours/week (n = 13/880; 1%). Of those eligible (n = 

421), 284 (67%) agreed to participate, 95 (23%) refused, and we were unable to re-contact 

the remaining 42 families (10%) who were eligible to schedule an interview. Interviews 

were completed by 246 families.

At Phase 1 (2002–2003), families represented a range of socioeconomic levels, with an 

annual median income of $40,000. The percentage that met federal poverty guidelines was 

18.3%, similar to the 18.6% of two-parent Mexican American families living in poverty in 

the county from which the sample was drawn (U.S. Census Bureau, 2000). A majority of 

parents had been born outside the U.S. (70%), whereas most adolescents had been born in 

the U.S. (62%). Retention rates were 91%, 75%, and 70% for Phases 2 through 4, 

respectively. Attrition analyses revealed that participating families reported higher maternal 

education and family income at Phase 1 as compared to non-participating families at Phase 3 

(maternal education M = 10.62; SD = 3.80 versus M = 9.48; SD = 3.45; family income M = 

$59,517; SD = $48,395 versus M = $37,632; SD =$28,606, respectively) and Phase 4 

(maternal education M = 10.75; SD = 3.75 versus M = 9.35; SD = 3.53; family income M = 

$59,136; SD = $46,674 versus M = $41,635; SD =$39,095, respectively); all analyses 

controlled for family SES (i.e., a composite of parent education and family income at the 

onset of the study).

Given the current study’s focus on the transition to young adulthood, and because some 

measures of interest (physical health, time spent at work and school) were collected only at 

the latter two phases, we focused on data from target adolescents, mothers, and fathers at 

Phases 3 and 4 (P3, P4), which occurred approximately 5 and 7 years after Phase 1 (the 

onset of study). Adolescents’ average age at P3 was 17.72 years (SD = .57) and at P4 was 

19.60 years (SD = .66). Most adolescents (51% female) reported being in school (80.5%) 

and working some hours to earn money (65.5%) at P3. By P4, most adolescents reported 

being at work (63.6%) and being enrolled in post-secondary education classes (46%). 

Almost all adolescents reported living at home (94.9%) at P3, whereas 67.3% reported 

living at home by P4. For simplicity, we refer to Phase 3 and Phase 4 as Time 1 (T1) and 

Time 2 (T2), respectively, from this point forward.

Procedures

Data were collected via two methods. First, home interviews lasting two to three hours were 

conducted separately with adolescents and their mothers and fathers. At the beginning of the 

home interview at T1, informed consent forms (for T1 and T2) were read to parents and 

youth (age 18 or older) in the language of their choice (English or Spanish). After parents 

signed consent forms (for themselves and any minor children), assent forms were read aloud 

to youth under the age of 18 and their assent was obtained. Interviews were then conducted 

separately with each family member in their preferred language, with bilingual interviewers 

reading all questions aloud and entering responses into laptop computers.

At the conclusion of the home interviews, the seven nightly phone calls were scheduled with 

family members as follows: three weekday calls and one weekend day call with adolescents 

and mothers; three weekday calls and one weekend day call with adolescents and fathers; 

and one weekday call with mothers, fathers, and adolescents. Thus, adolescents participated 
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in all seven phone calls (five weekday and two weekend day evenings), and each parent 

participated in four phone calls (three weekday evenings and one weekend day evening). 

Phone calls were scheduled to capture the full range of weekdays (Monday-Thursday) and 

weekend calls included both a Saturday and a Sunday, to the extent possible, depending on 

each family’s schedule. Then, during the three to four weeks following the home interviews, 

family members were contacted for their telephone interviews, which used a cued-recall 

approach to collect daily diary data (McHale, Crouter, & Bartko, 1992). Specifically, each 

family had an activity list (left with the family at the home interview) that included 86 

different activities grouped into categories (e.g., household tasks, personal activities, 

athletics, extracurricular activities, and so on). Adolescents were guided through the activity 

list, and for each activity they participated in, they were asked to report the duration of the 

activity (in minutes) and who else participated. Phone calls lasted an average of 10 to 15 

minutes per family member each night. At T1, families received $125 for participating in 

home interviews and an additional $125 for participating in the phone calls. At T2, each 

family member received $75 for his/her participation in the home interview and $75 for 

his/her participation in the phone calls. The University’s Institutional Review Board 

approved all procedures.

Measures

The measures were forward-translated to Spanish and back-translated to English by separate 

individuals for the local Mexican dialect. Final versions were compared and discrepancies 

were resolved by the research team.

Sleep duration (T1; phone assessment)—Information about sleep was collected from 

adolescents during each of the seven nightly phone calls, which focused on activities during 

the 24-hour period that ended at 5pm on the evening of the call (i.e., 5pm to 5pm). At the 

onset of each call, adolescents were asked “What time did you go to sleep last night?” and 

“What time did you get up this morning?” Sleep duration was calculated by subtracting 

wake time from bedtime for each phone call and then creating the average sleep duration 

score across the seven phone calls.

Sleep variability (T1; phone assessment)—Night-to-night variability (i.e., within-

person variation in the nightly duration of sleep) was derived by calculating a linear 

trajectory of each adolescent’s nightly sleep duration across the 7 days using a standard 

regression. This yielded an estimate of the error in the linear slope line for each adolescent, 

which reflected how much each adolescent’s sleep duration varied across the days (Arriaga, 

2001). This estimate represents the average distance that the observed values (sleep 

durations for each of the 7 days) fall from the regression line, with higher values indicating 

greater sleep variability across the 7 days (i.e., greater average distance of the observed 

points from the fitted line).

Parent-adolescent intimacy (T1; home interview)—Using a measure developed by 

Blyth and Foster-Clark (1987) to assess emotional intimacy in interpersonal relationships, 

mothers and fathers rated each of eight items, such as “How much does (adolescent’s name) 

come to you for advice or support?” Items were rated on a five-point scale, ranging from 1= 

Kuo et al. Page 9

J Youth Adolesc. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Not at all to 5 = Very much, and averaged, with higher scores indicating more intimacy. 

Cronbach’s alphas were .81 for mothers’ and .82 for fathers’ reports.

Parent-adolescent conflict (T1; home interview)—Mothers and fathers reported on 

the frequency of conflict with adolescents during the past year (ranging from 1 = Not at all 

to 6 = Several times a day) regarding 12 topics (e.g., chores, curfew, family obligations) 

using a measure adapted for Mexican American families (Smetana, 1988). A sample item is, 

“How often in the past year have you had disagreements or differences of opinion with 

(adolescent’s name) about talking back or being disrespectful?” Items were averaged to 

create the scale score, with higher scores indicating more frequent conflicts. Cronbach’s 

alphas were .82 for mothers and .84 for fathers.

Parents’ familism values (T1; home interview)—Mothers’ and fathers’ familism 

values were assessed using the 16-item familism subscale of the Mexican American Cultural 

Values Scale (Knight et al., 2010). Sample items include “It is always important to be united 

as a family” and “Children should be taught that it is their duty to care for their parents when 

their parents get old” were rated on a five-point scale, ranging from 1 = Strong disagree to 5 

= Strongly agree. Items were averaged to create familism scores for mothers and fathers, 

with higher scores indicating stronger familism values. Cronbach’s alphas were .80 for 

mothers and .85 for fathers.

Time spent in familial and extra-familial contexts (T1; phone assessment)—
Phone call data were used to calculate the time that adolescents spent in four different social 

contexts, including family, peer, school, and work. To estimate time spent with family and 

with peers, we used data collected on adolescents’ involvement in daily activities from the 

phone interviews. For these calls, adolescents were provided with a list of 86 activities and 

asked to report on whether they participated in each activity during the targeted 24-hour 

period, the duration of the activity in minutes, and their companions (e.g., mother, father, 

sibling, peer). We aggregated across all 86 activities across the seven phone calls to 

calculate adolescents’ total time spent with family members (i.e., parents and/or siblings) and 

time spent with peers (i.e., one or more peers) in minutes, and these scores were converted to 

hours. An index of inter-reporter reliability, the correlation between two siblings’ reports of 

their shared activities, suggested that youth’s reports were reliable, r = .79, p < .001.

Time spent at school and at work also was calculated from the phone call data. During each 

phone call, adolescents reported on total number of hours spent at school and at a paid job in 

the targeted 24-hour period. We added each adolescent’s total time spent at school across the 

seven phone calls and divided by the number of days he/she attended school to create a daily 

average of time spent at school. Using the same procedure, we also calculated adolescents’ 

daily average of time spent at work.

Physical health (T1, T2; home interview)—Adolescents rated their physical health 

with the following five-point item from National Study of Adolescent Health (Wade, 

Pevalin, & Vingilis, 2000): “Think about the last 12 months. In general, would you say your 

health is poor, somewhat good, good, very good, or excellent?” Higher scores indicated 

better physical health.
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Body mass index (T1, T2; home interview)—We used adolescents’ reports of height 

and weight to calculate body mass index (BMI) percentile scores. Height and weight were 

converted to age and sex specific BMI percentiles using the most recent CDC growth charts 

(Kuczmarski et al., 2000) and the anthropometry component in Epi Info 2000 software.

Depressive symptoms (T1, T2; home interview)—We used the 20-item Center for 

Epidemiological Studies Depression Scale (Radloff, 1977) to measure depressive symptoms 

in the past month. Adolescents rated the frequency of symptoms on a 4-point scale, with 

items scored from 0 (Rarely or none of the time) to 3 (Most of the time). Cronbach’s alphas 

= .80 and .77, for T1 and T2, respectively). Higher scores indicated higher levels of 

depressive symptoms.

Risky behaviors (T1, T2; home interview)—Adolescents rated the frequency with 

which they engaged in each of 24 risky behaviors in the past year (e.g., skip a day of school, 

got drunk or high) on a 4-point scale (Never to More than 10 times) using a measure 

developed for ethnically diverse youth (Eccles & Barber, 1990). Cronbach’s alphas were .87 

for T1 and T2.

Family socioeconomic status (onset of study; home interview)—Family SES at 

the onset of the study (five years prior to T1) was calculated using mothers’ and fathers’ 

reports of their highest education level and annual household income. Income was 

transformed to correct for skewness and all three variables were standardized and then 

averaged (α = .75).

Results

Analytic Approach

To address our study goals, a series of regression analyses were conducted in Mplus Version 

7.0 (Muthén & Muthén, 1998–2012). First, to examine the concurrent associations between 

contextual factors (i.e., family relationship qualities and familism values, extra-familial 

experiences) and youth’s sleep, two regression models were estimated in which T1 

contextual experience factors were linked to T1 sleep duration and sleep variability, 

respectively, with adolescent gender and family SES included as covariates. Second, to 

examine how adolescents’ sleep patterns predicted adjustment over time, we conducted four 

residualized change regression analyses in which T1 sleep duration and sleep variability 

predicted T2 physical health, BMI, depressive symptoms, and risky behaviors. We 

controlled for adolescent gender, family SES, and T1 levels of health and adjustment. In all 

analyses, missing data were accounted for using full information maximum likelihood 

(FIML; Enders, 2010). Using just those youth without missing data (i.e., listwise deletion) 

yielded the same pattern of results to those reported below.

Gender moderation was tested using multi-group analyses by youth gender. Specifically, 

youth gender was taken out of regression models (where it had been modeled as a covariate) 

and was used as a grouping variable (0 = male; 1 = female). Multi-group analyses were 

further followed up using chi-square difference tests if a coefficient was significant for one 

group (males or females) and not for the other group or when coefficient signs differed 
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between the two groups. Specifically, we compared the fit of the model in which the path 

coefficient of interest was constrained to be equal across groups to the model in which the 

path coefficient was free to vary across groups. A significant chi-square test would suggest 

differences by youth gender (i.e., moderation).

Descriptive Analyses

Table 1 presents the descriptive information for each study variable, and Table 2 presents 

bivariate correlations. On average, adolescents reported 8.18 hours of sleep per night, and 

the estimated sleep variability was about 1.51 hours across the 7 days. These two 

dimensions of sleep were not highly correlated.

Links between Adolescents’ Sleep and Experiences in Family and Extra-familial Contexts

Results of regression analyses for Goal 1 are presented in Table 3. For sleep duration, no 

family measures emerged as significant correlates, but there were significant extra-familial 

correlates: time spent with peers, at work and at school all negatively linked to youth’s hours 

of sleep, and there were no gender differences in these linkages. For sleep variability, 

mother-youth conflict was a significant positive correlate. In contrast, father-youth intimacy, 

p = .09, was a trend-level negative correlate of sleep variability. In terms of extra-familial 

experiences, time at school was negatively related to sleep variability, but time with peers, p 

=.08, was a trend level positive correlate. Gender did not moderate these links.

Longitudinal Links between Adolescents’ Sleep Patterns and their Health and Adjustment

Table 4 presents the longitudinal associations between sleep patterns in late adolescence and 

young adults’ health and psychosocial adjustment two years later. In all these analyses, the 

Time 1 index of health/adjustment was controlled so that we could determine whether sleep 

was a unique predictor of young adult outcomes. For perceived physical health, T1 sleep 

variability predicted poorer T2 physical health, after accounting for T1 physical health. For 

sleep duration, we found that gender moderated its association with physical health, χ2Δ(1) 

= 5.18, p < .05: for males the association was significant and positive (β = .25, SE = .12, p 

< .05), whereas for females, the association was non-significant (β = −.13, SE = .10, ns). For 

BMI, there was a negative association between T1 sleep duration and T2 BMI, p = .06, such 

that less sleep was a trend level predictor of higher BMI, after accounting for prior BMI. 

Sleep variability was not associated with BMI. For depressive symptoms, sleep variability 

and duration did not emerge as significant predictors, and no gender differences were 

observed. Finally, for risky behaviors, sleep duration was not a significant predictor, but 

sleep variability was a significant positive predictor of risky behaviors at T2. Gender did not 

moderate this association.

Discussion

Late adolescence is a period of risk for the development of unhealthy sleep patterns as a 

result of insufficient and irregular sleep patterns (Eaton et al., 2010), but we know relatively 

little about the correlates and implications of sleep during this period, especially among 

ethnic minority youth. Contributing to our understanding of sleep, this study documented the 

links between: (a) familial and extra-familial experiences and youth’s average sleep duration 

Kuo et al. Page 12

J Youth Adolesc. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



and sleep variability in late adolescence, and (b) between sleep patterns in late adolescence 

and physical health and psychosocial adjustment in young adulthood. Our work also extends 

the literature in its focus on Mexican American youth, a young, large, and rapidly growing 

segment of the U.S. population (U.S. Census Bureau, 2013) who are disproportionately 

affected by health and adjustment problems (e.g., CDC, 2006; National Center for Health 

Statistics, 2013) and who underutilize medical and mental health services (National Center 

for Health Statistics, 2013). Notably, this sample of Mexican American youth averaged 

about eight hours of sleep per night at Time 1, less than the recommended nine to ten hours 

a night for this age group (National Heart, Lung, and Blood Institute, 2012), but somewhat 

consistent with prior findings (Carskadon & Acebo, 2002; Fuligni & Hardway, 2006; 

Maslowsky & Ozer, 2014). Also consistent with existing literature (Dillon et al., 2014; 

Fuligni & Hardway, 2006), their sleep varied about one and a half hours across the seven 

days, providing some evidence of irregularity in their sleep patterns.

Correlates of Mexican American Youth’s Sleep Patterns in Late Adolescence

Our first goal was to identify familial and extra-familial experiences that were associated 

with average nightly duration and night-to-night variability in sleep duration in late 

adolescence. Consistent with the prior studies of primarily European American youth 

suggesting that youth are under pressure to manage increased demands from multiple 

contexts (e.g., Carskadon, 2002), we found that the more time Mexican American youth in 

this sample spent at work and at school and socializing with peers, the less they slept at 

night, on average. These results add to findings linking daily demands and sleep duration in 

early to middle adolescence (e.g., Carskadon, 2002; Fuligni & Hardway, 2006), suggesting 

that time spent in extra-familial contexts may take away from the time youth have available 

to sleep. Interestingly, however, although time spent at school was associated with less sleep 

duration, it also was linked to less variability in sleep across nights. The demands of school 

may reduce the amount of time youth have available to sleep, but the school schedule may 

promote consistency in youth’s daily routines, including their sleep times, and thus, help 

facilitate the maintenance of a more regular sleep schedule. Further, given that prior 

literature also has linked organized and structured extracurricular activities to better youth 

well-being (Feldman & Matjasko, 2005), a direction for future research is to examine 

whether sleep mediates the association between involvement in organized activities and 

positive development. In addition, future research also should extend this work beyond a 

focus on time spent in different settings to consider how the demands and structures of 

extra-familial contexts (e.g., timing of class schedules, work hours/ shifts) are linked to sleep 

patterns in late adolescence.

Experiences in extra-familial contexts become increasingly salient across adolescence, but 

family remains important (Steinberg, 2001). This may be especially true in Mexican 

American families wherein there is a strong emphasis on family support, loyalty, and 

interdependence (Cauce & Domenich-Rodríguez, 2002). Thus, we considered how extra-

familial and familial experiences and parents’ familism values, examined in the same 

models, were associated with sleep duration and variability. Building on prior evidence that 

the affective quality of the family context plays a role in adolescents’ sleep (e.g., Adam et 

al., 2007; Dahl & Lewin, 2002; Maume, 2013), we examined how both positive and 
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negative qualities of parent-youth relationships, as well as the amount of time spent with 

family (i.e., mothers, fathers, siblings) and parents’ familism values, were associated with 

youth’s sleep patterns. Mother-adolescent conflict (as rated by mothers) predicted more 

variability in sleep, consistent with evidence that a negative family climate hinders healthy 

sleep (e.g., McHale et al., 2011; Smaldone et al., 2007). Further, higher levels of father-

adolescent intimacy (as rated by fathers) were marginally associated with less sleep 

variability.

The overall pattern linking familial and extra-familial experiences to sleep in late 

adolescence highlights the utility of examining the socio-ecological correlates of sleep in a 

multi-dimensional way. It is notable that the time in different extra-familial contexts, but not 

time spent with family, was associated with less sleep. It may not be surprising that more 

time in extra-familial contexts relates to fewer hours of sleep because time is finite. Yet, 

time spent with family did not relate to less sleep. In other words, some uses of time are less 

conducive to getting a good night’s sleep than others. Family time, for example, may reflect 

greater parental involvement in adolescents’ lives and supervision of their daily activities 

and habits, including sleep. The lack of association between family time and sleep duration 

also may be attributable to differences in the nature of activities that youth engaged in with 

family versus in extra-familial settings.

Our findings also contributed to the literature in documenting that conflict with mothers is 

an important correlate of sleep variability in late adolescence among Mexican American 

youth. Notably, this association emerged when positive and negative qualities of 

adolescents’ relationships with mothers and fathers and measures of family and extra-

familial time use were included in the model. Given that Mexican culture has a strong 

emphasis on emotional closeness within the family (Cauce & Domenich-Rodríguez, 2002), 

problems in mother-adolescent relationships may be particularly problematic for 

adolescents’ daily functioning, including their sleep. The salience of conflict with mothers 

may further reflect the more traditional division of parenting roles (Cauce & Domenich-

Rodríguez, 2002), with mothers as the primary caregivers in this cultural context. Contrary 

to our expectation that parents’ familism values would relate to more healthful sleep patterns 

and to concurrent links between familism values and sleep in early adolescence (McHale et 

al., 2011), we found no association between parents’ familism values and sleep patterns in 

late adolescence. Additionally, contrary to the concurrent positive association between 

family time and sleep duration in early adolescence (McHale et al., 2011), time spent with 

family was not linked to sleep patterns in late adolescence. The inclusion of parent-youth 

relationships marked by both behavioral level indicators (i.e., intimacy, conflict, time spent 

together) and parents’ familism values in the same models highlighted the unique 

significance of the behavioral qualities of family relationships in sleep patterns during this 

developmental period.

Sleep in Late Adolescence and Health and Adjustment in Young Adulthood

Findings pertaining to our second goal contributed to research on the implications of sleep 

patterns in late adolescence to health and adjustment two years later, in young adulthood 

(Institute of Medicine, 2006). We focused on indicators of physical health and psychosocial 
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adjustment given prior cross-sectional work (McHale et al., 2011; O’Brien & Mindell, 2005; 

Smaldone et al., 2007). Extending this work, we used a longitudinal design to study how 

sleep duration and variability in late adolescence predicted relative changes in health and 

adjustment across a two-year period. The results provided compelling evidence that more 

sleep variability in late adolescence explained individual differences in perceived health 

status and risky behaviors in young adulthood, after taking into account prior levels of health 

and adjustment, average sleep duration and demographic factors.

These findings of longitudinal links between sleep variability and perceived health further 

our knowledge of sleep as a factor in young adults’ global health status. This linkage is 

important because perceived physical health status is a strong predictor of all-cause 

mortality as well as health service utilization (DeSalvo et al., 2006). Prior research also 

shows that perceived health is linked concurrently to a range of health indicators, including 

health behaviors, symptoms, and functions (Fayers & Sprangers, 2002). Our findings also 

showed that sleep duration was positively linked to males’, but not females’, perceived 

physical health. This result is consistent with some prior research on adolescent overweight 

status showing that male youth were more sensitive to short sleep duration than females 

(Knutson, 2005), and it adds to the literature in documenting that sleep duration explained 

individual differences in a broad indicator of physical health status for young men. 

Relatedly, research has suggested gender differences in other dimensions of sleep (e.g., 

latency, efficiency; Johnson, Roth, Schultz, & Breslau, 2006). It is possible that these other 

dimensions of sleep, not measured in this study, may differ between males and females and 

may have explained why there was no effect of sleep duration on global health status for 

females. Thus, replication of these findings is important, and future studies should explore 

processes through which gender may have implications for sleep-health linkages.

With respect to BMI, results were in the predicted direction based on prior research (McHale 

et al., 2011; Snell et al., 2007), but at the trend level (p = .06). Research documents the 

stability of BMI across adolescence (Crimmins et al., 2007) and that stability may increase 

with age (Hesketh, Wake, Waters, Carlin, & Crawford, 2004). Indeed, in this sample, the 

cross-time correlation in BMI was very high, r = .87, meaning that the variation left to 

explain was quite limited. Given this pattern, our conclusion is that shorter sleep duration in 

late adolescence is a risk factor for increases in BMI in young adulthood, though this finding 

merits replication.

Neither sleep duration nor variability were linked to depressive symptoms across the 

transition to young adulthood, contrary to our prediction. Some prior studies also have failed 

to document this association (Moore et al., 2009). It may be that in community-based 

samples, associations between sleep and negative mood or fatigue emerge on a more 

immediate, daily basis (Fuligni & Hardway, 2006). Sleep-depression links also may be more 

apparent when individuals exhibit more extreme sleep difficulties, such as insomnia or 

hypersomnia (Liu et al., 2007), which may be less common in a community-based sample 

during late adolescence. In terms of risky behavior, our results are consistent with cross-

sectional evidence showing that sleep variability relates to risky behaviors (McHale et al., 

2011) and also extends to show longer term implications of sleep variability on risky 

behaviors in young adulthood, even controlling for risky behaviors two years earlier. 
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Notably, when two dimensions of sleep were included in the analysis, our results indicated 

sleep variability uniquely explained individual differences in risky behaviors in young 

adulthood, above and beyond average sleep duration.

Viewed together, our results linking sleep patterns in late adolescence to health and 

adjustment in young adulthood provide some important insights. First, multidimensional 

measures of sleep should be included in future studies given that different dimensions of 

sleep may relate to different aspects of physical health and psychosocial adjustment. Second, 

the fact that sleep patterns in late adolescence predicted both physical health and 

psychosocial adjustment in young adulthood highlights the continued importance of sleep 

for well-being during this developmental period. Sleep patterns in late adolescence may lay 

the foundation for adulthood, and thus, be important in shaping individuals’ overall health 

and adjustment in the adulthood years. Given that parents’ orchestration of their children’s 

sleep, such as through setting and enforcing bedtime, is likely to decline as youth age 

(Carskadon, 2002), and that sleep patterns and habits established in adolescence are likely to 

persist across adulthood (Dahl & Lewin, 2002), examining the role of adolescent sleep on 

well-being in subsequent developmental periods deserves further empirical attention. 

Importantly, most research on sleep and health and adjustment relies on cross-sectional data 

(McHale et al., 2011; O’Brien & Mindell, 2005; Smaldone et al., 2007). This study provided 

stronger evidence of the implications of sleep by using a longitudinal design and controlling 

for earlier health and adjustment. The transition to young adulthood involves major changes 

in social roles and often is characterized by high levels of stress, and these factors may affect 

later health and adjustment. It is possible that sleep, as a significant “health behavior,” seems 

to explain how individuals adjust to the new demands and expectations of young adulthood. 

Thus, sleep may play a particularly important role in health and adjustment during the 

transition to young adulthood.

Future longitudinal work should also explore physiological mechanisms that may underlie 

the links between sleep and health and adjustment outcomes. For example, research suggests 

that sleep deprivation and night-to-night variability in sleep relate to increases in levels of 

inflammatory markers (Okun et al., 2011), and thus, may help to explain sleep-health 

linkages. Other research suggests that sleep patterns relate to brain functioning (Telzer, 

Fuligni, Lieberman, & Galván, 2013), such that poor sleep may impair decision making and 

executive functioning (Durmer & Dinges, 2005), and these processes, too, may mediate 

sleep-risky behavior associations.

Limitations and Future Directions

Some limitations of our study imply directions for future research. We focused on a 

community-based sample of two-parent Mexican American families in a specific geographic 

context. Our findings may be most relevant to immigrant populations, as the parents were 

predominantly Mexico-born. Replicating findings with larger samples in other geographic 

regions and other family structures/backgrounds will be important. Relatedly, although our 

ethnic homogenous design was a strength of this study, future studies should also utilize 

national samples with diverse racial and ethnic backgrounds to test whether ethnicity, per se, 

moderates the associations between sleep and well-being observed in this study. Sleep 
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patterns, which are a central activity of adolescents’ daily lives, may have more deleterious 

impacts for youth from predominately immigrant, ethnic minority families given the 

accumulation of stressors and adverse conditions that these youth may face.

Our study used self-reports of sleep/wake times to assess two sleep dimensions, and, 

although self-reports are correlated with more objective measures (Werner, Molinari, Guyer, 

& Jenni, 2008), future research on ethnic minority youth should include objective 

assessments. Future research also should assess additional dimensions of sleep, such as the 

number of times individuals wake up during the night, difficulties falling asleep, and 

whether sleep is perceived as sufficient. We also relied on self-reports of height and weight, 

which, while an important and efficient research tool (Stommel & Schoenborn, 2009), may 

be subject to bias. Finally, our study design and measures meant that we could not draw 

causal conclusions or determine the mechanisms linking sleep and well-being. More 

consideration of the reciprocal associations and underlying mechanisms is an important 

future direction as are the use of experimental designs that test the effects of interventions 

designed to improve sleep hygiene.

Conclusion

Our study advanced understanding of the correlates of sleep patterns in late adolescence and 

health and adjustment implications of such patterns in several key ways. We extended 

research on adolescent sleep to ethnic minority youth by focusing on Mexican American 

youth, a large and rapidly growing segment of the U.S. population (U.S. Census Bureau, 

2013), who face substantial health and adjustment risks (Anderson & Mayes, 2010; Eaton et 

al., 2008; Roberts et al., 1997; USDHSS, 2013). Studying Mexican American youth 

provides insights about the correlates of sleep patterns within this sociocultural context; 

these findings can inform public health policy and the development of prevention programs 

aimed at promoting the well-being of this large, growing subgroup in the U.S. We also 

contributed to the literature by examining two dimensions of sleep, average nightly duration 

and night-to-night variability (Acebo & Carskadon, 2002; Dahl & Lewin, 2002), and testing 

both their correlates and their differential impacts on health and adjustment. Features of our 

research design also provided for stringent tests of the associations of interest, including our 

use of a multi-method, multi-informant, short-term longitudinal design, and assessments of 

health and adjustment at two time points in development that have been understudied in 

prior research on sleep.

At the most general level, our study provided support for sociocultural models of adolescent 

sleep (Carskadon, 2002) by demonstrating that experiences in both family and extra-familial 

settings in late adolescence were related, though quite differently, to dimensions of sleep 

among Mexican American youth. Our findings suggest that time spent in extra-familial 

settings had negative implications for sleep duration, whereas the affective quality of family 

relationships had positive implications for sleep variability. In addition, our study provided 

longitudinal evidence for the role of sleep on well-being from late adolescence to young 

adulthood, by documenting the impact of sleep on both physical health and psychosocial 

adjustment across a two-year period and highlighting the role of night-to-night variability in 

these links. Future research on adolescent sleep will benefit from considerations of 
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adolescents’ sleep in its social ecological contexts, examinations of different dimensions of 

sleep on health and adjustment longitudinally, and identification of mechanisms underlying 

the associations between sleep and well-being.
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Table 1

Means, Standard Deviations, and Ranges for Study Variables

Mean (SD) Range

Family SES −0.01 (0.83) −2.12 – 2.12

Mothers’ familism values 4.40 (0.37) 3.13 – 5.00

Fathers’ familism values 4.48 (0.38) 3.44 – 5.00

Mother-youth intimacy 4.01 (0.62) 2.25 – 5.00

Father-youth intimacy 3.70 (0.64) 1.63 – 5.00

Mother-youth conflict 2.27 (0.73) 1.00 – 4.58

Father-youth conflict 2.13 (0.69) 1.00 – 5.58

Family time – 7 day total hours 15.65 (12.89) 0.00 – 71.25

Peer time – 7 day total hours 13.87 (10.02) 0.00 – 42.37

Work time – daily average hours 4.13 (3.44) 0.00 – 12.16

School time – daily average hours 4.96 (2.66) 0.00 – 11.00

T1 Sleep duration (nightly) 8.18 (1.09) 4.70 – 11.86

T1 Sleep variability 1.52 (0.87) 0.25 – 6.68

T1 Physical health 3.54 (1.04) 1.00 – 5.00

T2 Physical health 3.53 (1.02) 1.00 – 5.00

T1 BMI 24.95 (5.14) 15.49 – 41.63

T2 BMI 25.63 (5.31) 15.82 – 42.91

T1 Depressive symptoms 13.27 (9.43) 0.00 – 46.00

T2 Depressive symptoms 13.59 (8.88) 0.00 – 48.00

T1 Risky behaviors 1.54 (0.42) 1.00 – 2.84

T2 Risky behaviors 1.49 (0.41) 1.00 – 3.48

Note. T1 = Time 1, T2 = Time 2; SES = Socioeconomic status; BMI = body mass index.
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Table 4

Results of Residualized Change Regression Models Testing Sleep Patterns in Late Adolescence (T1) as 

Predictors of Health and Adjustment Outcomes in Young Adulthood (T2; N =246)

T2 Physical Health

b SE β 95% CI

Gender −0.09 0.15 −0.05 [−0.39, 0.20]

Family SES 0.05 0.10 0.04 [−0.14, 0.24]

T1 Physical health 0.40 0.08 0.41*** [0.25, 0.55]

T1 Sleep duration 0.01 0.07 0.01 [−0.13, 0.15]

T1 Sleep variability −0.19 0.10 −0.17* [−0.39, 0.00]

R2 0.21

T2 BMI

b SE β 95% CI

Gender 0.00 0.46 0.00 [−0.89, 0.90]

Family SES −0.25 0.30 −0.04 [−0.83, 0.34]

T1 BMI 0.90 0.04 0.87*** [0.81, 0.98]

T1 Sleep duration −0.44 0.23 −0.09† [−0.89, 0.01]

T1 sleep variability −0.22 0.31 −0.04 [−0.93, 0.38]

R2 0.77

T2 Depressive Symptomsa

b SE β 95% CI

Gender 2.21 1.33 0.12 [−0.39, 4.81]

Family SES −0.14 0.82 −0.01 [−1.75, 1.46]

T1 Depressive symptoms 0.42 0.08 0.44*** [0.27, 0.56]

T1 Sleep duration 0.49 0.76 0.06 [−0.99, 1.98]

T1 Sleep variability 0.56 1.10 0.05 [−1.59, 2.71]

R2 0.24

T2 Risky Behaviors

b SE β 95% CI

Gender −0.04 0.05 −0.05 [−0.14, 0.05]

Family SES 0.02 0.03 0.04 [−0.04, 0.08]

T1 Risky behaviors 0.73 0.06 0.73*** [0.61, 0.84]

T1 Sleep duration −0.02 0.02 −0.07 [−0.07, 0.02]

T1 Sleep variability 0.08 0.03 0.16* [0.02, 0.14]

R2 0.62

Note. Gender: 1 = female, 0 = male; SE = Standard Error; SES = Socioeconomic status; T1 = Time 1, T2 = Time 2; BMI = Body mass index.

†
p ≤ .10,

*
p ≤ .05,
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**
p ≤ .01,

***
p ≤ .001.

a
The findings remained the same when the sleep-specific item in the depressive symptoms measure was removed.
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