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Abstract

Background: Both parent-child relationship quality (PCRQ) and sleep are important for health 

and development, but few studies have examined links between PCRQ and adolescent sleep, and 

potential interactions by race/ethnicity or sex.

Methods: We used cross-sectional data from 6,019 participants (mean = 15.9 years; 50% male; 

66% non-Hispanic White, 16% non-Hispanic Black, 5% Hispanic all races) from the National 

Longitudinal Study of Adolescent to Adult Health, a nationally representative sample of U.S. 

adolescents. Our exposure was current adolescent-rated PCRQ score. Outcomes were adolescents’ 

reports of chronic insufficient sleep, sleep duration (mins), and frequency of insomnia symptoms 

(i.e., trouble falling or staying asleep “almost every day”/“every day” versus “never”/“just a few 

times”/“about once a week”).

Results: Adjusting for demographic characteristics, each 1-point increase in PCRQ score was 

associated with lower odds of insomnia symptoms (odds ratio [OR] = 0.92, 95% confidence 

interval [CI]: 0.90, 0.94), chronic insufficient sleep (OR = 0.93, 95% CI: 0.91, 0.95), and longer 

sleep duration (B = 2.56, 95% CI: 1.90, 3.22). After adjustment for depressive symptoms, the 

association with insomnia symptoms was no longer statistically significant. Race/ethnicity 

moderated the association between PCRQ and chronic insufficient sleep such that the magnitude 
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of the association was greater in Hispanics vs. Whites and Blacks. There were no interactions of 

PCRQ with sex.

Conclusions: Among adolescents, better PCRQ was associated with better sleep, and this 

association varied by race/ethnicity for perceived chronic insufficient sleep. Longitudinal studies 

with objective and subjective sleep measures are needed to further understand these associations.
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Introduction

Chronic sleep insufficiency in adolescence is the norm in modern-day society.1 Although the 

recommended sleep duration for adolescents is 8–10 hours per night,2 45% reported < 8 

hours on school nights according to the National Sleep Foundation’s Sleep in America Poll.3 

A U.S.-based cohort study found that 20–25% of adolescents reported < 6 hours per night.4 

Chronic insufficient sleep in adolescence can be attributed to a biological shift toward a later 

bedtime preference and factors like early school start times and electronic media.5 Insomnia 

symptoms, defined as complaints of difficulty falling or staying asleep, early morning 

awakenings, or unrefreshing sleep despite adequate opportunity, are another major concern 

among adolescents.6 Estimates of insomnia symptom prevalence range from 14–40%,7,8 

with a 10.7% lifetime prevalence of insomnia disorder in this group.9 Sleep disturbances 

such as these are associated with numerous negative outcomes in adolescents, including 

depression, suicidal ideation, substance use, drowsy driving, obesity,5 and poor academic 

performance.10 Thus, identifying modifiable factors that may influence adolescent sleep is 

of critical importance.

Numerous studies have demonstrated the significance of optimal parent-child bonding for 

health and development.11 Developmental theory suggests that the parent-child relationship 

may also be a driver of adolescent sleep health. During puberty, systems associated with 

vigilance and threat perception undergo significant development.13 Sleep initiation and 

maintenance necessitate downregulation of these systems, which requires feelings of safety 

and security.13 Evolutionarily, experiencing these feelings during sleep stemmed from being 

surrounded by a protective social group.14 In adolescents, warmth and connectedness in the 

parent-child relationship may promote feelings of safety and security.15 Research 

investigating the association between parent-child relationship quality (PCRQ) and sleep 

characteristics, however, is scarce.16

Among the few such studies that have been conducted, two in adults found that retrospective 

reports of better parental bonding during childhood were associated with better sleep in 

adulthood.17,18 One of these, in Japan, found that bonding with the same-sex parent was 

most strongly associated with adulthood sleep.17 Among younger children, better parental 

bonding has been linked with longer sleep duration and less disturbed sleep,19–21 with more 

mixed findings in adolescents. Some adolescent studies found no parental bonding-sleep 

association,19,22,23 while others tied better parental bonding to longer sleep duration, greater 

sleep efficiency, less wake after sleep onset, lower sleep variability, shorter sleep onset 
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latency, earlier bedtimes, and better sleep quality.24–26 These prior studies have several 

limitations. First, only one was in a nationally representative U.S. sample,19 limiting 

generalizability of results. Second, despite the finding in adults that the association between 

PCRQ and sleep varied by sex,17 and another study that found that PCRQ was only 

associated with sleepiness among racial/ethnic minority adolescents,26 few studies have 

examined sex or race/ethnicity as potential moderators. Third, although poorer PCRQ is 

associated with depressive symptoms among adolescents,11 and depressive symptoms are 

linked to poorer sleep,5 few studies have examined depressive symptoms as an important 

confounder or perhaps mediator of the PCRQ-sleep association.17,18,24,25

To advance the literature on PCRQ and sleep, we investigated in a nationally representative 

sample of U.S. adolescents, cross-sectional associations of adolescent perceived PCRQ with 

sleep outcomes of high relevance to adolescents: perceived chronic sleep insufficiency, sleep 

duration, and insomnia symptoms. To fill gaps in previous research, we examined whether 

associations between PCRQ and sleep varied by sex or race/ethnicity, and performed 

additional analyses adjusting for depressive symptoms.

Methods

Participants and Procedure

We studied participants enrolled in the National Longitudinal Study of Adolescent to Adult 

Health (Add Health). Add Health is an ongoing, prospective, nationally representative 

sample of U.S. adolescents (N = 20,745) in grades 7–12 (Wave I), during the 1994–1995 

school year. Sampling for Add Heath consisted of selection of a stratified sample of schools, 

with the probability of selection for each school proportional to the size of the school. 

Additional details about the Add Health study design and methods have been reported 

elsewhere.27 For the current cross-sectional study we used the public use Wave I dataset, 

which contains data from 6,504 participants. Of these, 6,103 (weighted % = 93.6) had 

complete data on PCRQ, and 6,088 (99.8%) of these had complete data for the sleep 

outcomes of interest. Sixty-nine (1.2%) were missing data on a covariate of interest (i.e. age, 

sex, race/ethnicity, or parental receipt of public assistance), leaving an analytic sample of 

6,019 participants with complete PCRQ, sleep, and relevant covariate data. Informed 

consent procedures were established and followed in accordance with the University of 

North Carolina School of Public Health Institutional Review Board. This secondary analysis 

is not considered human subjects research, because data were publicly available and de-

identified.

Measures

Parent-child relationship quality (PCRQ)—The PCRQ questionnaire is a 5-item 

measure that assesses adolescent perception of their current relationship with each parent on 

a 5-point Likert-type scale.28 The first three items asked “Do you agree or disagree with the 

following statement”: 1. “Most of the time, your mother/father is warm and loving toward 

you.”; 2. “You are satisfied with the way your mother/father and you communicate with each 

other.”; and 3. “Overall, you are satisfied with your relationship with your mother/father.” 

Response options ranged from “1 = strongly agree” to “5 = strongly disagree”. The last two 
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items asked: 4. “How close do you feel to your mother/father?”; and 5. “How much do you 

feel that your parents care about you?”; response options ranged from “1 = not at all” to “5 = 

very much”. Items 1–3 were reverse scored; higher scores indicated better PCRQ. To score 

the questionnaire, we first created a separate summary score for each parent. We calculated 

Cronbach’s alpha (α) to quantify internal consistency reliability, which was good for 

mothers (α = 0.83) and fathers (α = 0.79). Because mother-child and father-child 

relationship quality scores were correlated (r = 0.53, p < 0.001) and 92% of the sample only 

had data for one parent (mothers only: N = 5,505, fathers only: N = 9, both: N = 505), we 

created a composite score for both parents by 1) averaging the mother and father scores for 

each of the first 4 items that ask about each parent and summing these average scores; and 2) 

adding this sum to item-5 scores. We did so because item 5 asks about both parents together, 

as opposed to the first 4 items, which query about each parent individually. Internal 

consistency reliability for the composite score for both parents was good (α = 0.82). For 

adolescents with data from only one parent, the summary score for that parent was used, 

consistent with previous Add Health analyses using this measure.28 Scores could range from 

5 to 25.

Chronic insufficient sleep, sleep duration, insomnia symptoms—To quantify 

perceived habitual sleep sufficiency, participants were asked “Do you usually get enough 

sleep” (yes = 0, no = 1). Sleep duration was assessed by “How many hours of sleep do you 

usually get?”; responses were made in integers. To facilitate interpretation, we transformed 

sleep duration from hours to minutes. To assess insomnia symptoms, participants were asked 

“In the past 12 months, how often have you had trouble falling asleep or staying asleep?”, 

with response options: never (N = 2,500); just a few times (N = 2,151); “about once a week” 

(N = 804); “almost every day” (N = 400); or “every day” (N = 164). We constructed a binary 

variable with answers of “almost every day” and “every day” considered positive for 

insomnia symptoms.

Depressive symptoms—A modified 19-item version of the Center for Epidemiologic 

Studies Depression Scale (CES-D) adapted for use with adolescents was used to assess past-

week self-reported depressive symptoms.29 Responses were measured on a 4-point Likert-

type scale. Positive items were reverse coded, and we excluded the sleep-related item from 

the total score to avoid overlap with our sleep-related outcomes, yielding an 18-item scale. 

Internal consistency reliability was good (α = 0.86). Higher scores indicate greater 

depressive symptoms; scores could range from 0–54.

Additional covariates—We calculated participant age by subtracting their birth year from 

the year of the interview and categorizing it as: 12–14 years; 15–16 years; 17–18 years; and 

> 18 years. Participants reported their sex (male or female). Race/ethnicity, based on self-

identification, was coded as: Non-Hispanic White; Hispanic all races; Non-Hispanic Black 

or African American; Non-Hispanic Asian; Non-Hispanic Native American; and Non-

Hispanic Other. Given substantial missing data for parental annual income (weighted % = 

21.7), we constructed a binary variable for parental receipt of public assistance as a proxy 

for socioeconomic status,30 with a score of 1 assigned if either residential parent in a two-
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parent household or the sole parent in a single-parent household received public assistance 

per adolescent report.

Data Analysis

To generate unbiased estimates and retain national representativeness, we applied sampling 

weights and a variable to identify clustering within schools using the survey software 

package in Stata version 15.0 (StataCorp, College Station, TX). We calculated descriptive 

statistics for the entire sample and used chi-square and two-sample t-tests to compare 

participant characteristics by insomnia symptoms (yes vs. no) and chronic insufficient sleep 

(yes vs. no). We fit logistic regression models to examine associations of PCRQ score with 

each binary sleep outcome of interest (i.e., chronic insufficient sleep (yes vs. no (reference)) 

and insomnia symptoms (yes vs. no (reference)), and linear regression to examine the 

association of PCRQ with sleep duration in minutes. For each outcome, we fit 3 models: 

Model 1 (unadjusted); Model 2 (adjusted for age, sex, race/ethnicity, and receipt of public 

assistance); and Model 3 (Model 2 covariates + modified CES-D score).

To determine whether the association of PCRQ score with sleep outcomes differed by race/

ethnicity or sex, we added interaction terms to Model 3 for each outcome (i.e., PCRQ x race/

ethnicity, PCRQ x sex). We performed interaction tests using the Wald test, and if 

significant, we repeated analyses stratified by racial/ethnic category or sex, visually 

investigated potential between-groups differences (i.e., non-overlapping 95% CIs), and 

evaluated whether observed between-group differences were statistically significant using 

linear combinations of estimator tests. For all analyses, a p-value < 0.05 was considered 

statistically significant.

We conducted sensitivity analyses removing potential outliers (n = 36) for the sleep duration 

outcome and repeating analyses. Outliers were identified as sleep duration ± 3 SDs from the 

mean (i.e., < 216.6 minutes and > 720.6 minutes).31

Results

Overall, 93.7% of participants were ≤ 18 years of age, 49.8% of participants were female, 

10.6% reported parental receipt of public assistance, 66.0% were Non-Hispanic White, 4.9% 

were Hispanic all races, and 15.5% Non-Hispanic Black (Table 1). Modified CES-D scores 

were skewed toward lower scores, median = 9 (interquartile range (IQR) = (5, 14); Range: 

0–47), and the PCRQ scores were skewed toward higher scores, median = 22.5 (IQR = (21, 

25); Range: 6–25). A total of 25.4% of adolescents reported chronic insufficient sleep, 9.8% 

reported insomnia symptoms, and 4.6% reported both (all weighted %s). Sleep duration was 

approximately normally distributed, with a mean of 471.65, SE = 2.47. There were no 

significant differences in age, sex, or race/ethnicity between participants with and without 

insomnia symptoms; however, participants with insomnia symptoms did significantly differ 

from participants without insomnia symptoms on receipt of public assistance, modified 

CES-D score (i.e., depressive symptoms), PCRQ score, and sleep duration. In participants 

with and without chronic insufficient sleep, significant differences in age, sex, modified 

CES-D score, PCRQ score, and sleep duration emerged. There were no differences by 

chronic insufficient sleep in race/ethnicity or public assistance.
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PCRQ and insomnia symptoms

In the unadjusted Model 1, each unit increase in PCRQ score was associated with an 8% 

lower odds of reporting insomnia symptoms (odds ratio [OR] = 0.92, 95% confidence 

interval [CI]: 0.90, 0.94; Table 2). This association remained after adjusting for demographic 

characteristics (Model 2; OR = 0.92, 95% CI: 0.90, 0.94), but not after further adjusting for 

depressive symptoms (Model 3; OR = 0.99, 95% CI: 0.96, 1.02). In Model 2, results 

translate to a 40% lower odds for those with a PCRQ score of 6 (the minimum PCRQ score 

in the sample) compared to a score of 0, a 75% lower odds for those with a PCRQ score of 

22.5 (the median PCRQ score in the sample) compared to a score of 6, and a 80% lower 

odds for those with a PCRQ score of 25 (the highest PCRQ score in the sample) compared 

to a score of 6.

PCRQ and chronic insufficient sleep

In Model 1, each unit increase in PCRQ score was associated with a 12% lower odds of 

reporting chronic insufficient sleep (OR = 0.88, 95% CI: 0.86, 0.89), and this association 

remained in Model 2 (OR = 0.89, 95% CI: 0.87, 0.91; Table 3). After further adjusting for 

depressive symptoms in (Model 3), the association decreased but remained significant (OR = 

0.93, 95% CI: 0.91, 0.95). This translates to a 37% lower odds for those with a PCRQ score 

of 6 (the minimum PCRQ score in the sample) compared to a score of 0, a 72% lower odds 

for those with a PCRQ score of 22.5 (the median PCRQ score in the sample) compared to a 

score of 6, and a 76% lower odds for those with a PCRQ score of 25 (the highest PCRQ 

score in the sample) compared to a score of 6.

PCRQ and sleep duration

In Model 1, each unit increase in PCRQ score was associated with a 3.73 minute longer 

reported sleep duration (B = 3.73, 95% CI: 3.00, 4.47; Table 4). This association was 

attenuated in Model 2 (B = 2.56, 95% CI: 1.90, 3.22) and further attenuated after adjusting 

for depressive symptoms (B = 1.82, 95% CI: 1.12, 2.52). This translates to a 10.93 minute 

longer average sleep duration for those with a PCRQ score of 6 (the minimum PCRQ score 

in the sample) compared to a score of 0, a 30.05 minute longer average sleep duration for 

those with a PCRQ score of 22.5 (the median PCRQ score in the sample) compared to a 

score of 6, and a 34.60 minute longer average sleep duration for those with a PCRQ score of 

25 (the highest PCRQ score in the sample) compared to a score of 6.

PCRQ x race/ethnicity and sex interactions

There were no significant interactions of race/ethnicity or sex with PCRQ for insomnia 

symptoms or sleep duration. When chronic insufficient sleep was the outcome, race/ethnicity 

interacted with PCRQ in Model 3 (Wald test for overall interaction: F (5, 127) = 3.20, p = 

0.009), but sex did not. When examining the individual interaction term regression 

coefficients, the term comparing Hispanics of all races to non-Hispanic Whites was 

significant (OR = 0.87, 95% CI: 0.79, 0.96).

In analyses stratified by race/ethnicity, each unit increase in PCRQ score was associated 

with 22% lower odds (95% CI: 0.71, 0.84) of chronic insufficient sleep among Hispanics in 

Model 1 (unadjusted), but only with 12% lower odds (95% CI: 0.85, 0.90) of chronic 
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insufficient sleep among non-Hispanic Whites. These associations remained in Model 2 

(adjusted for age, sex, and public assistance), and were slightly attenuated but remained 

significant when adding depressive symptoms in Model 3 (Table 5). After graphing stratified 

results by race/ethnicity in Model 3 (see Figure 1), the association between PCRQ and 

chronic insufficient sleep also appeared to differ between non-Hispanic Blacks and 

Hispanics of all races, such that the magnitude of the association of PCRQ with chronic 

insufficient sleep was larger among Hispanics of all races. This was confirmed by a linear 

combinations of estimator test comparing non-Hispanic Blacks to Hispanics of all races (OR 

= 1.20, 95% CI: 1.08, 1.33). In Model 3, Each unit increase in PCRQ score was associated 

with a 20% lower odds of chronic insufficient sleep among Hispanics of all races, but PCRQ 

was not significantly associated with chronic insufficient sleep among non-Hispanic Blacks.

Among all other race/ethnic groups, each unit increase in PCRQ was also associated with 

lower odds of chronic insufficient sleep in Models 1 and 2. When further adjusting for 

depressive symptoms in Model 3 however, there was no longer a significant association 

between PCRQ and chronic insufficient sleep in non-Hispanic “Others”. In the sensitivity 

analysis removing outliers for the sleep duration variable, associations for all analyses 

remained.

Discussion

In a nationally representative sample of U.S. adolescents, we found that adolescents’ ratings 

of better parent-child relationship quality (PCRQ) were cross-sectionally associated with a 

lower odds of insomnia symptoms and perceived chronic insufficient sleep, and with longer 

sleep duration. Associations of PCRQ with chronic insufficient sleep and sleep duration 

remained after adjustment for demographic characteristics and depressive symptoms, but 

associations with insomnia symptoms were accounted for by depressive symptoms. Our 

findings suggest that PCRQ may be an important protective factor for sleep health among 

adolescents. We also found that race/ethnicity modified the association between PCRQ and 

chronic insufficient sleep such that the magnitude of the association was greater among 

Hispanics compared to non-Hispanic White and non-Hispanic Blacks. To our knowledge, 

this is the first nationally representative U.S. study to examine the associations between 

parent-child relationship quality, insomnia symptoms, perceived chronic insufficient sleep, 

and sleep duration in adolescents and evaluate sex or race/ethnicity as moderators.

Findings from the current study, if replicated in longitudinal studies, could have implications 

for a range of potential outcomes in adolescence and beyond. For instance, suboptimal 

parent-child relationship quality is associated with poor cognitive outcomes, negative health 

behaviors,11 cardio-metabolic disease,32 greater healthcare utilization,11 mental disorders,11 

and suicidal ideation.33 Sleep disturbances are also well-established risk factors for most of 

these outcomes,5,10,34,35 and may therefore mediate links between PCRQ and poor health. It 

may also be that PCRQ mediates relationships between sleep and health. Better PCRQ may 

promote adolescent sleep health by creating a sense of safety, consequently downregulating 

vigilance and threat perception/response systems that become increasingly active during 

puberty and interfere with sleep.13 Additionally, PCRQ may be correlated with other factors 

that promote sleep, such as parent-set bedtimes, which have been linked to better and longer 
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sleep and better daytime functioning in adolescents.36 Evidence of a stronger association in 

Hispanics compared to non-Hispanic Whites and non-Hispanic Blacks could mean that 

Hispanic youth are especially vulnerable to effects of PCRQ on sleep, or sleep on PCRQ. 

Evidence of a weaker association in non-Hispanic Blacks compared to Hispanics of all races 

suggests that other factors may have a greater effect on sleep (or PCRQ) in this population. 

Differential associations between PCRQ and sleep by race/ethnicity in adolescents may be 

explained by differences in parenting perceptions and norms, social networks that can assist 

with caretaking, external factors like poverty or low socioeconomic status, exposure to 

discriminatory experiences that influence access to relevant resources, or by unmeasured 

confounders.37 More research is needed.

Our findings are consistent with studies of adolescents in the U.S.24 and abroad25,26 that 

have found positive associations of PCRQ with sleep, but conflict with others that found no 

association.19,22,23 A longitudinal study in Amsterdam found that over two years, better 

PCRQ was associated with longer time in bed, better sleep quality and less sleepiness.26 The 

authors also found that higher parental monitoring (i.e., rule setting)—a concept not 

addressed here—was linked to earlier bedtimes, longer time in bed, less sleepiness, and 

better sleep quality. Indeed, other studies found that parental monitoring was associated with 

better adolescent sleep, but PCRQ was not.19,22 As was observed in one of these studies, it 

may be that parental monitoring is more important to adolescent sleep than PCRQ when 

considering both in the same model,22 or that PCRQ becomes more important in stressful 

contexts, as was found in another U.S. adolescent cohort.23

Similar to our finding that the magnitude of the relationship between PCRQ and chronic 

insufficient sleep was greater in Hispanic adolescents compared to White adolescents, 

greater PCRQ was associated with lower sleepiness in ethnic minorities in the 

aforementioned Dutch study.26 Although all of our findings are similar to those from some 

other countries, our results may not generalize to others. For example, contrary to the 

community study of adults in Japan,17 we did not find significant differences by sex in the 

association between PCRQ and sleep. This may be due to cultural differences, or sex 

differences may emerge later in life.

The present study is one of the few that have accounted for the role of depressive symptoms 

when examining the PCRQ-sleep link in adolescents. A study of adolescents with a history 

of substance abuse found that psychological distress mediated the link between parental 

involvement and objectively measured sleep efficiency.24 Similarly, in the current study, the 

association between PCRQ and insomnia symptoms became non-significant after adjusting 

for depressive symptoms. It may be that depressive symptoms mediate the association 

between PCRQ and insomnia symptoms, or that insomnia symptoms mediate the association 

between PCRQ and depressive symptoms.

This study has several notable strengths, including a nationally representative U.S. sample, 

measures of three sleep outcomes relevant to adolescents, adjustment for multiple potential 

confounders, consideration of the role of depressive symptoms, and exploration of sex and 

race/ethnicity as moderators. It also, however, has several limitations. First, given the cross-

sectional analyses, we cannot infer directionality of the association between PCRQ and our 
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sleep outcomes, and this relationship may be bidirectional. We chose PCRQ as the exposure 

and sleep as the outcome based on developmental theory, which emphasizes the importance 

of feeling safe and secure for sleep promotion through downregulation of vigilance and 

threat response systems, on evolutionary theory, which suggests that these feelings of safety 

and security stemmed from a protective social group, and on past research in this domain. It 

is also possible, however, that sleep problems in adolescents also negatively affect PCRQ 

(e.g. difficulties waking on time due to insufficient nighttime sleep could lead to poorer 

PCRQ, or poor sleep could lead to greater adolescent irritability and poorer sleep).20 In 

addition, our findings are based on retrospective self-report sleep items that cannot capture 

the variability in sleep that might be ascertained through other self-report measures (e.g., 

repeatedly administered sleep diaries), and they may yield different results from an objective 

measure like wrist actigraphy. Previous research in adults also suggests the potential for 

differential measurement error (i.e., reporting bias) of subjective sleep by race/ethnicity, with 

Whites more likely to overestimate sleep compared to Blacks,38 and Hispanics and Blacks 

less likely to report sleep complaints compared to Whites.39 Further, the sleep items we used 

were designed specifically for the Add Health study, and thus have limited available 

psychometrics data, and there is risk of bias from common method variance (i.e., self-

reported exposure and outcomes). Another important point is that 92% of the sample only 

had PCRQ data on one parent, mostly the mother. Mother and father PCRQ may have 

differential links with sleep.17 The current sample represents the U.S. population of 

adolescents over two decades ago in 1994–1995. We cannot be sure that findings would 

generalize to today’s U.S. adolescents, especially given declines in adolescent sleep 

duration,40 which may be due in part to screen-based media device use.41 Finally, there is no 

consensus regarding whether and how to adjust for multiple statistical comparisons.42 In the 

present study, we chose not to correct for multiple comparisons because this would be too 

conservative at this early stage of research. Thus, the present results should be considered 

preliminary and require confirmation in future research. In sum, future studies of PCRQ and 

adolescent sleep should be prospective to assess directionality of the PCRQ-sleep link, use 

subjective measures of insomnia symptoms (questionnaires and sleep diaries), and objective 

measures of sleep parameters (e.g., actigraphy), and further examine whether psychological 

distress mediates links between PCRQ and sleep.

Conclusion

In U.S. adolescents, better PCRQ is associated with lower odds of perceived chronic 

insufficient sleep and insomnia symptoms, and longer sleep duration in adolescents when 

adjusting for demographic characteristics. When further adjusting for depressive symptoms, 

better PCRQ was still associated with lower odds of perceived chronic insufficient sleep and 

longer sleep duration, but not insomnia symptoms. The association of PCRQ and perceived 

chronic insufficient sleep appears to differ by race/ethnicity, with stronger associations in 

Hispanic adolescents. In considering sleep interventions for adolescents, it may be important 

to also consider the family context, such as PCRQ, in addition to factors like early school 

start times.
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Figure 1. 
Association between PCRQ and chronic insufficient sleep (odds ratios and 95% confidence 

intervals), stratified by race/ethnicity in adolescents, and adjusting for demographic 

characteristics and depressive symptoms. **p < .01
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