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Abstract

Objectives: This study investigates sociodemographic and environmental correlates of sleep 

duration among school-aged children.

Design & Setting: The New York City 2009 Child Community Health Survey was analyzed 

using weighted regression analyses.

Participants: 1293 Asian, Black, Latino and White children ages 6–12 years, 999 children in 

Pre-K – 5th grade and 294 children in the 6th-8th grades.

Measurements: Parents/guardians completed a survey about the target child’s sleep duration on 

a typical school night/day, and sociodemographic and household characteristics.

Results: Most children (89.3%) met the National Sleep Foundation’s (NSF) recommendation of 

9–11 h of sleep per night. Pre-K-5th grade children who were born in the United States were less 

likely than children born outside of the United States to sleep 9–11 h. When sleep duration was 

examined continuously, children slept an average of 9 h 44 min. On average, with each additional 

year of age, children slept 7.2 min less than children who were one year younger. Although there 

were no differences among ethnic/racial groups in sleeping the recommended 9–11 h/night, when 

sleep duration was measured as a continuous variable, Asian, Latino, and Black children slept an 

average of 23, 14, and 17 min fewer, respectively, than White children, adjusting for 

sociodemographic and environmental factors.
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Conclusions: Sleep duration varied across sociodemographic groups of children in New York 

City in 2009. Future studies should determine causal influences and whether these differences 

persist.
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Sleep is a complex biological necessity influenced by sociodemographic and environmental 

factors, and it is fundamental for the health and functioning of all individuals. For young 

children and adolescents, sleep is essential for optimal socioemotional and academic 

development1,2. This study investigates sociodemographic (e.g., age, sex/gender, ethnicity/

race, nativity, family socioeconomic status) and environmental (e.g., crowding, having a 

smoker in the home) factors associated with childhood sleep duration among children in 

New York City in 2009. Factors of interest were informed by prior work linked to sleep 

duration. Among sociodemographic variables, age-related decreases in sleep duration have 

been attributed to biological changes, increased academic demands, and increased 

autonomy3,4. While some research has observed sex/gender differences in sleep5, there is 

also research which has not observed differences3. Nativity has been found to be related to 

sleep, with United States-born individuals having shorter sleep6,7. In addition, family 

socioeconomic status (SES) has also been implicated to be associated with sleep 

duration8–10. Black and Latino children and adults report shorter sleep duration and poorer 

quality sleep relative to Whites.4,11,12 There is also research to suggest sleep disparities 

between Asian and White communities13,14. This study also investigates environmental 

correlates that have been observed to compromise sleep, such as crowding in the home 

which leads to stress15 and has been suggested to disturb childhood sleep duration16. The 

presence of a smoker in the home has also been observed to impact childhood sleep17–20. 

Because we focus on sleep duration, we adjust for sleep-related covariates such as sleep 

quality21 and sleep hygiene (i.e., having a regular bedtime13 and media use22). Finally, we 

also control for health-related covariates such as physical activity, health history, asthma, 

early intervention status, and adult respondent health in the analyses23.

This study contributes to the literature on sleep health in several important ways. First, it 

contributes to health disparities research by considering the relative, independent association 

between sociodemographic and environmental factors with childhood sleep duration in a 

large, diverse, and representative sample of children ages 6–12 years in New York City. 

While research has explored the links between each of these variables and sleep duration, 

few have explored their relative associations in a large and representative dataset. Therefore, 

the current study contributes to research on sleep duration by investigating if previously 

observed effects may be attributed to shared variance with other factors (e.g., residential 

crowding effects explained by SES). Informed by prior work, we hypothesize age-related 

declines in sleep duration24,25. In addition, we hypothesize ethnic/racial differences in 

children’s sleep, with Asian, Black, and Latino children sleeping less than their White 

counterparts3,13,14. We also hypothesize shorter sleep duration for children from lower SES 

families8–10, and shorter duration for United-States-born youth than foreign born youth6,7. 

Finally, based on the existing research16,18, we expect that residential crowding and living 
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with a smoker are negatively associated with sleep duration. The second contribution is that 

sleep duration is modeled as both a continuous and a dichotomous variable (i.e., whether 

children are sleeping the National Sleep Foundation (NSF)-recommended 9–11 h per night 

for this age group)26. Including both indicators of sleep duration maximizes the relevance of 

the research, recognizing that some members of the sleep science community may be 

interested in sleep duration as a continuous variable situating the current work in a larger 

scientific framework, while applied scientists and practitioners may be more interested in 

sleep duration as a dichotomous variable for the policy relevance of this work.

Methods

Participants

The study is a secondary analysis of a representative sample of 3002 children ages 0–12 

years residing in New York City whose parent/guardian participated in the Child Community 

Health Survey conducted by the New York City Health Department and Mental Hygiene 

(NYC DOHMH) between April and December 200927. The data are weighted to represent 

the New York City population of children based on the 2006–2008 American Community 

Survey data27. Survey data were collected for two age groups: 0–5 years and 6–12 years. 

The current study focuses on the 6–12-year-olds since sleep questions were only 

administered to this group. Because school start and dismissal schedules become more 

standardized starting in kindergarten, children between ages 6 – 12 who were enrolled in 

school (including 79 children who were in Pre-K and kindergarten) were retained for 

analysis (n = 1459). Although the National Sleep Foundation recommends 9–11 h of sleep 

per night for this age group, sleeping up to 12 h at this age is also considered normative33. In 

the current sample, 53 youth were reported as sleeping >11 h (4% of the analytic sample). In 

the unweighted data, most of the children who were reported to sleep >11 h were young 

children (average age = 7.53, SD = 1.69; 6 years old = 39.62%, 7 years old = 18.87%, 8 

years old = 15.09%, 9 years old = 11.32%, 10 years old = 9.43%, 11 years old = 1.89%, 12 

years old = 3.77%). Among these children, approximately 47.2% were boys and 52.8% were 

girls. All ethnic/racial groups were represented (37.74% White, non-Hispanic, 22.64% 

Black, non-Hispanic, 33.96% Hispanic, 1.89% Asian/PI, non-Hispanic, and 3.77% other, 

non-Hispanic) and most were born in the United States (92.45%). To keep the results 

interpretable within the context of the NSF’s 9–11 h guideline, we opted to exclude these 

children from the primary analyses. However, to investigate how the exclusion of these 

youth influence the results, we also conduct sensitivity analyses to compare results with the 

inclusion of these youth. Since ethnicity/race was a sociodemographic variable of interest, 

children who were identified as “other, non-Hispanic race (n = 43)” were excluded due to 

lack of information regarding ethnicity/race. Additionally, children in high school (n = 2), 

with missing school grade information (n = 13), home-schooled/not enrolled in school (n = 

16) or not living with at least one parent (n = 52) were excluded. The final analytic sample 

included 1293 children: 999 children in pre-K-5th grade and 294 children in 6th–8th grade.
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Procedure

Random-digit dialing and a computer-assisted telephone interviewing system were 

employed for data collection, and only families with landline phones were eligible. Eligible 

households were contacted via the random digit dial (RDD) landline sample from the 2009 

Community Health Survey (CHS)28 and a supplemental RDD landline sample. The CHS is 

an annual health survey conducted by NYC DOHMH to better understand the health and 

risk behaviors among New York City adults. Details of the CHS methodology have been 

described elsewhere28. In 2009 CHS, respondents who reported having children ages 0–12 

in the household were invited to participate in the child health survey27. A knowledgeable 

adult (i.e., parent or guardian) living with a target child age 12 or below responded to a 

telephone survey (average completion = 23 min, 27% response rate for interviews recruited 

from the Community Health Survey; 48% response rate for interviews recruited from a 

supplemental Random Digit Dial sample). Ninety-one percent of respondents were parents 

of the target child (69% mothers, 22% fathers, 9% grandparent or other). Families completed 

the survey in English, Spanish, Russian or Chinese, and were offered $30 for participating27.

Although the data are publicly available, access is granted with an approved Data Use 

Agreement submitted to the Bureau of Epidemiology Services, NYC DOHMH, detailing the 

planned analyses, specific variables, authors, and instructions to destroy the data. Since the 

data are de-identified, this research was deemed exempt by Fordham University Institutional 

Review Board.

Measures

Recommended sleep duration.

National Sleep Foundation (NSF) recommends 9–11 h for children ages 6–1326. A dummy 

variable was constructed (0 = sleeping < 9 h; 1 = sleeping 9–11 h).

Sleep duration.

Sleep duration was measured continuously in hours and minutes based on adult respondent 

reports of when the target child goes to bed and wakes up on a typical school night/day.

Sociodemographic characteristics.

Child’s ethnicity/race was dummy coded as Asian, Black, Latino, with White children as the 

reference group. Child’s age was measured in years. Child’s sex/gender was coded as 0 = 

female or 1 = male, and child nativity was coded as 0 = foreign born or 1 = United States-

born. Parent nativity was categorized as 0 = at least one parent born outside of the United 

States or 1 = both parents are United States-born. Family SES combined the highest level of 

education completed in the household (0 = less than high school, 1 = high school grad, 2 = 

some college, 3 = college grad) with the annual household income relative to the Federal 

Poverty Level (0 =< 100% FPL, 1 = 100 to 199% FPL, 2 = 200 to 399% FPL, 3 = 400 to 

599% FPL, 4 = 600%+ FPL). Scores ranged from 0 to 7 with higher scores reflecting higher 

SES. School type was another indicator of SES and coded as 0 = private school or 1 = 

public.

Yip et al. Page 4

Sleep Health. Author manuscript; available in PMC 2021 January 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Environmental correlates.

Crowding was computed as a people-to-room ratio with higher scores indicating more 

crowding (i.e., more people to fewer rooms). Respondents were asked to indicate “how 

many rooms are in your home or apartment? Include kitchens, but exclude bathrooms, 

porches, balconies and foyers.” Having a smoker in the home (i.e., “How often does anyone 

smoke inside your home/apartment?” 1 = all or most of the time, 2 = only occasionally, and 

3 = never) was dichotomized as 0 = no smoker and 1 = smoker.

Covariates.

Variables associated with sleep duration were covaried in the analysis. First, we included the 

adult respondent’s report of the target child sleeping through the night (“Does [the target 

child] usually sleep through the night without waking?” 0=no, 1=sleep through night without 

waking) and having a regular bedtime (“During the past school year, did [the target child] 

have a regular bedtime?” 0 = no, 1 = has a regular bedtime). Child media use reflects the 

sum of leisure hours on an average weekday watching TV and on a computer (recoded 1 = 

none or less than 1 h; 2 = 1 h; 3 = 2–3 h; and 4 = 4 or more hours). Dummy variables for 

media use were created for 2 (1 h), 3 (2–3 h), and 4 (4 or more hours), with “1 = none or less 

than 1 h” as the reference group. Physical activity is the mean of the number of days that the 

target child was physically active in the past 7 days (e.g., practiced team sports, martial arts, 

dance). Child’s health history (“Has a doctor or other health care provider ever told you that 

[the target child] had [health condition]”) was dummy coded as 0 = none, 1 = ever having 

been diagnosed with at least one health condition, including ADHD, depression, anxiety, 

oppositional defiant disorder, conduct disorder, autism or other autism spectrum disorder, 

any developmental delays and learning disabilities. Given the impact of asthma on sleep, 

asthma status was dummy coded as 0 = no, 1 = ever having asthma as a separate variable, 

based on the adults’ responses on “Has a doctor or other health care provider ever told you 

that [the target child] had asthma?” Child’s need for early intervention (“Does [the target 

child] need or use more medical care or mental health services than is usual for most 

children of the same age?” “Does [the target child] have any developmental problem for 

which [he/she] needs or gets treatment or counseling?”) was dummy coded as 0=none, 

1=needs or receives early intervention. Adult health—parent/respondent adult health— 

(“Would you say that in general your health is excellent, very good, good, fair, or poor?”) 

was categorized as 0 = fair/poor, good, 1 = good, 2 = very good, and 3 = excellent (the 

reference group).

Analyses

Given age-related changes in sleep29 and structural differences between elementary and 

middle school students (e.g., start times), analyses were conducted first for the full sample 

(i.e., 6–12 years), and separately for elementary-aged children (pre-K-5th). Separate 

analyses were not conducted for the 6th-8th grade children due to the smaller sample size. 

All analyses were conducted in Stata/SE 12.1. Prevalence estimates, logistic regression 

analyses of meeting the NSF 9–11 h recommendation, and ordinary least squares regression 

analyses of the amount of sleep as a continuous variable, were weighted to represent the 

population of children in New York City across the 5 boroughs, child age, gender, and 
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ethnicity/race. The weights account for sampling bias resulting from differential 

nonresponses and/or under-coverage of sample frame including those who were not in the 

random-digit dial sample frame because they could only be reached by cellular phone or did 

not have telephone service27. Missing values were below 10% for all variables. To test if 

missing values were associated with sociodemographic variables, missingness for the 

dependent variable (i.e., sleep duration) was coded “1” while non-missing values were coded 

“0.” Results suggested that missingness was not related to any sociodemographic variables 

(i.e., child’s age, sex/gender, nativity, ethnicity/race, or family SES) when the data were 

unweighted, which implied missing completely at random. Even when the data were 

weighted, missingness remained unrelated to sociodemographic variables with only one 

exception, child’s sex. Under these conditions, it was deemed appropriate to employ list-

wise deletion30.

Results

Sample characteristics

Weighted and unweighted descriptive statistics for all measures are included in Table 1. 

Weighted descriptive statistics are representative of a total of approximately 620,000 

children in New York City (Table 1): approximately 500,000 children between pre-K and 5th 

grade (6–12 years old; 80.65%), and 120,000 children between 6th and 8th grade (9–12 

years old; 19.35%). Of the sample, 45.7% were girls and 54.3% were boys. The average 

sleep duration was 9 h, 44 min for the full sample (pre-K-5th: 9 hours, 50 minutes; 6th-8th 

grade: 9 hours, 21 minutes).

Bivariate correlation analyses (Table 2) showed that younger age, attending a private school, 

having a regular bedtime, less media use, more physical activity, and better adult health were 

correlated with longer sleep duration in hours. Similarly, younger age, having no smokers in 

the home, having a regular bedtime, less media use, and more physical activity were 

positively correlated with sleeping 9–11 hours per night.

The percentage of children sleeping 9–11 hours per night was 89.29% [95% CI: 86.90–

91.70%]. Weighted multivariable logistic regressions considered sociodemographic and 

environmental correlates and covariates to predict whether or not children were meeting the 

NSF’s recommendation of 9–11 hours of sleep per night (Table 3)26. Then, weighted 

multivariable linear regression analyses estimated sociodemographic and environmental 

correlates of sleep duration in minutes (Table 4). The following section summarizes the 

results by sociodemographic characteristics, environmental correlates, and covariates) for 

the 6–12 year-olds and for the Pre-K-5th grade children. The results are presented first for 

the dichotomous variable indicating whether children are sleeping 9–11 hours, and second 

for a continuous sleep variable.

Sociodemographic characteristics and sleep duration

In the full sample of Pre-K-8th grade children (ages 6–12), there were no ethnic/racial 

differences in whether children were sleeping 9–11 hours per night. Older children were less 

likely to sleep 9–11 hours compared to younger children (OR = 0.71; 95% CI 0.61; 0.83; p 
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< .001; Table 3). As a continuous variable, Asian (b = −0.38, SE = 0.12, p < .01; Table 4), 

Black (b = −0.28, SE = 0.08, p < .001; Table 4), and Latino (b = −0.24, SE = 0.08, p < .01; 

Table 4) children had shorter sleep duration than White children (Fig. 1). Sleep duration 

declined with age such that children slept an average of 7.2 fewer minutes with each 

additional year of age (b = 0.12, SE = 0.01, p < .001; Table 4). Having a regular bedtime was 

associated with longer sleep duration (b = 0.68, SE = 0.17, p < .001, Table 4).

Among Pre-K-5th grade children, the odds of sleeping 9–11 h decreased with age (OR = 

0.71, 95% CI = 0.58; 0.88, p < .01; Table 3). Children born in the United States were less 

likely than children born outside of the United States to sleep 9–11 hours (OR = 0.12; 95% 

CI = 0.02; 0.85, p < .05; Table 3). When investigating sleep duration as a continuous 

variable, Asian (b = −0.39, SE = 0.13, p < .01), Black (b = −0.30, SE = 0.08, p < .001), and 

Latino (b = −0.21, SE = 0.08, p < .01) children had shorter sleep duration than White 

children (Table 4). White Pre-K-5th grade children’s average sleep duration was 10 hours, 

31 minutes, and Asian children slept 10 hours, 7 minutes (23 minutes less than White, SE = 

8 min), Black children slept 10 hours, 13 minutes (18 minutes less than White, SE = 5 

minutes), and Latino children slept 10 hours, 18 minutes (13 minutes less than White, SE = 

5 minutes). When exploring differences among the ethnic/racial minority youth, Bonferroni 

post-hoc pairwise comparisons revealed no differences between Asian, Black and Latino 

children (adjusted p = .05/6 comparisons = .008).

Environmental correlates and sleep duration

Neither crowding nor presence of a smoker in the home were identified as significant 

predictors of sleeping 9–11 hours (Table 3). There were also no associations between 

environmental correlates such as crowding or presence of a smoker in the household and 

sleep measured as a continuous variable for the full sample (Pre-K-8th grade; Table 4).

Other covariates and sleep duration

However, having a regular bedtime was conducive to sleeping 9–11 hours compared to not 

having a regular bedtime (OR = 8.06; 95% CI = 3.42 to 19.02; p < .001; Table 3). In the full 

sample (Pre-K-8th grade), children who spent 4+ hours/day on media use were less likely to 

sleep 9–11 hours compared to those who spent 0- <1 hours/day on media use (OR = 0.14, 

95% CI = 0.03 to 0.64; p < .05; Table 3). Physical activity was conducive to sleep; with an 

additional day of physical activity per week increasing the odds of sleeping 9–11 hours by 

22% (OR = 1.22, 95% CI 1.03 to 1.45; p < .05; Table 3). In hours, using media for 4+ or 2–3 

hours/day was associated with shorter sleep duration compared to using media for 0- <1 

hours/day (~10 hours 18 minutes, ~10 hours 28 minutes, ~10 h 41 minutes, respectively; 

Table 4).

For the younger Pre-K-5th grade children, compared to those without a regular bedtime, the 

odds of sleeping 9–11 hours for children with a regular bedtime was 8.26 (95% CI 2.53; 

28.91; p < .001; Table 3). In addition, compared to those who spent 0- <1 hours/day on 

media, children who spent 1 hours/day (OR = 0.10, 95% CI = 0.01; 0.82, p < .05; Table 3), 

2–3 hours/day (OR = 0.11, 95% CI = 0.01; 0.78, p < .05; Table 3), or 4+ hours/day (OR = 

0.07, 95% CI = 0.01; 0.47, p < .01; Table 3) had lower odds of sleeping 9–11 hours. With 
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each one day increase of physical activity per week, the odds of sleeping 9–11 hours 

increased by 29% (OR = 1.29 ,95% CI = 1.03; 1.61, p < .05; Table 3). For sleep duration 

measured continuously, children who spent 4+ or 2–3 h/day on media use slept less than 

those who spent 0- <1 hours/day (~10 hours 8 minutes, ~10 hours and 16 minutes, ~10 hours 

31 minutes; Table 4).

Sensitivity analyses

Recommended hours of sleep as 9–12 hours—The National Sleep Foundation 

recommends that 7–8 or 12 hours of sleep “may be appropriate” for school-aged children.18 

As such, we examined sleep duration using 9–12-hour categories (n = 1176) versus less-

than-9-hour (n = 149) categories, and excluded children with more than 12 h of sleep (n = 7, 

Table 5). The results of the sensitivity analysis were similar to the analysis of sleeping 

within the 9–11 hours range (Table 3) with the exception of the adult health variable in the 

Pre-K-5th grade sample, which was significant at p<.05 for the 9–11 hours range (OR = 

3.45, 95% CI 1.06, 11.22, p < .05, Table 3), but was not significant for the 9–12 hours range 

(OR = 3.16, 95% CI 0.99, 10.05, Table 5). However, because the odds ratios and confidence 

intervals are similar between the 9–11 hours and 9–12 hours range, the difference in 

significance could be attributed to the sample size included in each group.

Exclusion of pre-k

It is possible that napping behaviors among the Pre-K children may represent a meaningful 

subsample in the data. To test this possibility, we re-ran all of the analyses excluding the Pre-

K youth (Table 3–5). For the logistic regressions (probability of sleeping 9–11 hours and 9–

12 hours), the results were similar with no significant differences in the coefficients or 

confidence intervals. However, the association between physical activity and the probability 

of sleeping 9–12 hours, was no longer significant after excluding the Pre-K children (Table 

5). For multivariable regression analysis predicting sleep duration in hours, differences were 

observed for having a smoker in the home and the child’s health history. After excluding the 

Pre-K children, living with a smoker was associated with longer sleep duration (1st-8th 

grade: b = 0.20, SE = 0.09, p < .05; 1st-5th grade: b = 0.21, SE = 0.10, p < .05; Table 4). 

Similarly, after removing the Pre-K children, having a poor health history was significantly 

associated with shorter sleep duration (b = 0.18, SE = 0.09, p < .05; Table 4) among the 

1st-5th grade children.

Sleeping through the night as an exploratory proxy for sleep quality

Although the dataset did not include a valid and reliable indicator of sleep quality, we 

conducted exploratory analyses and considered sleeping through the night without waking to 

be a proxy for sleep quality (Table 6). Having a poor health history (6–12 year-olds: OR = 

0.31, 95% CI 0.16, 0.62, p < .01; Pre-K-5th grade: OR = 0.33, 95% CI 0.16, 0.69, p < .01) 

and having had asthma (6–12 year-olds: OR =0.29, CI 0.16, 0.54, p < .001; Pre-K-5th grade: 

OR = 0.24, 95% CI 0.13, 0.47, p < .001) were significantly associated with being less likely 

to sleep through the night for both the entire sample and for the younger sample, after 

controlling for sleep duration in minutes, sociodemographic characteristics, environmental 

correlates and other covariates.
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Size of the odds ratios

The size of the odds ratios for predicting sleeping 9–11 hours were unusually high for 

having a bedtime (Table 3). Therefore, we conducted the analyses without any covariates, 

and the odds ratios were still statistically significant although they were smaller (OR = 4.48, 

95% CI = 2.21–9.08). The odds ratios were similar when ethnicity/race was included in the 

model (OR = 4.76, 95% CI = 2.34–9.70).

Discussion

Sleep is fundamental to health and well-being. For children and adolescents, adequate sleep 

duration plays an important role in optimal development1,2. Comparing the relative impact 

of sociodemographic and environmental correlates of childhood sleep duration, the results 

identified several sociodemographic factors associated with childhood sleep duration, 

including ethnicity/race, age, having a regular bedtime, attending a private school, physical 

activity, and media use in a representative and diverse sample of children between ages 6–12 

in New York City. While the vast majority of children met the NSF-recommended 9–11 

hours of sleep per night, consistent with existing research, ethnic/racial differences in sleep 

duration were observed in our study12–14. Specifically, Asian, Black, and Latino children 

slept less than White children; a pattern that was observed for the full sample of 6–12-year-

olds, as well as the pre-K-5th grade children. There was little evidence that the 

environmental features under investigation in this study were associated with getting enough 

sleep.

Sociodemographic characteristics and sleep duration

First, multivariable logistic regressions investigated whether children were sleeping the 

recommended 9–11 hours on a typical school night. Younger children in both the full sample 

and in the pre-K-5th grade subsample were more likely to sleep 9–11 hours. For the pre-

K-5th grade children, child’s nativity was associated with whether the child slept the NSF 

recommended 9–11 hours. Consistent with research on adult populations in the United 

States7,12, pre-K through 5th-grade children born in the United States were less likely to get 

the recommended 9–11 hours of sleep. United States culture may shape abbreviated sleep 

duration9 due to the prevailing narrative that Americans are more productive when they 

sleep less.

In addition to investigating children’s sleep with the recommended 9–11 hours, sleep 

duration in hours was also examined. Sleep duration is of particular importance to childhood 

development and has been linked to various health outcomes, such as obesity, cognitive 

functioning, and emotion regulation31,32. In particular, sleep has been implicated in 

children’s cognitive functioning and academic achievement34. Our findings on sleep 

duration in hours contribute to childhood sleep research more broadly. For example, the 

study observed normative age-related declines in sleep duration29. Age-related decreases in 

sleep duration may in part be attributable to structural changes such as earlier school start 

times, increased academic demands, and increased autonomy13 as well as biological changes 

such as puberty53,54.
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Consistent with research on English children across a similar age span3, differences in 

ethnicity/race-based sleep duration were evident in both the full sample and the pre-K-5th 

grade subsample (although it is important to recognize that sociocultural dynamics may 

differ between the United States and the United Kingdom). Another study found that Black 

children in the United States were more likely to nap and have later bedtimes than their 

White counterparts, possibly explaining differences in nocturnal sleep patterns34. Although 

sleep is a biological necessity, its expression is grounded in sociocultural contexts35 and 

cultural beliefs about the importance of sleep for child development and health, yet these 

differences remain largely unexplored. The Race-Based Disparities in Stress and Sleep in 

Context Model (RDSSC) implicates differential exposure to stress as a source of ethnic/

racial sleep disparities.36 Indeed, recent meta-analyses and research have observed effects of 

discrimination on sleep among adults37 and adolescents.38–40 Moreover, a meta-analysis on 

the health effects of discrimination found that younger children are more affected than older 

children,41 possibly explaining the consistent disparities for the younger cohort. While the 

current study underscores ethnic/racial differences in sleep duration measured in hours, and 

the study includes several documented correlates of childhood sleep, it is still possible that 

there are other unmeasured “third” variables (e.g., undiagnosed sleep apnea) that underlie 

the associations between ethnicity/race and sleep,42–44 The current findings extend 

discussions on ethnic/racial differences in sleep beyond Black-White comparisons and call 

for continuing research to unpack related correlates for these disparities. For example, 

research on the impact of delaying school start times on adolescent outcomes has found 

more pronounced effects on improving absences and first-period tardies for predominantly 

ethnic/racial minority schools,13 raising the question of whether interventions should 

consider the demographics of the target population.

In addition, future research should consider how the magnitude of these differences is linked 

to other known disparities in the domains of health and academic outcomes. The magnitude 

of observed differences (i.e., 13–23 min shorter sleep duration) is in the range of existing 

research observing correlates of childhood sleep duration.25 For example, research on 

academic outcomes finds that an hour of delayed wake time is associated with a 0.13 

increased in first-year college grade point average.45 Research on media use finds that each 

hour youth spend on media use is associated with a 3.6-minute decrease in sleep duration.46 

Similarly, having a TV in a child’s bedroom was associated with a 31-minute decline in 

sleep duration, an effect that was even more pronounced for ethnic/racial minority youth.25 

Unfortunately, it was beyond the scope of this paper to consider how ethnicity/race or SES 

intersects with sociocultural and environmental predictors of sleep duration, however, 

existing research has focused on disentangling these related influences.8–10 Although the 

analyses did not support the influence of family SES on sleep, the bivariate associations 

suggested a link between attending a private school and longer sleep duration, an 

observation consistent with research linking SES to sleep.10

Of note, contrary to existing research and our hypotheses, there were no significant 

associations between either of the SES indicators (family SES, public vs. private school) and 

getting 9–11 hours of sleep, or sleep measured in minutes. However, a consideration of the 

bivariate associations in the sample suggest that the SES indicators may share variance with 

other variables of interest. For example, children attending private schools had longer sleep 
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duration and private school attendance was higher for Asian and Latino families, and lower 

among non-US born children and adults. Similarly, family SES is higher among Asian and 

lower among the Black and Latino families in our sample, and children of two US-born 

parents also had higher family SES. These bivariate correlations suggest that the SES 

indicators share significant variance with other sociodemographic indicators, possibly 

resulting in that lack of significant effects for family SES alone. It is also possible that 

significant effects observed for child nativity and ethnicity/race could be explained by shared 

variance between these variables. However, 84–95% of the target youth were born in the 

United States (unweighted: Asians = 84%, Black = 95%, Latino = 90%, White = 93%; 

weighted: Asians = 89%, Black = 93%, Latino = 86%, White = 93%). Future research that 

includes a more diverse sample in terms of nativity may be better at investigating this 

possibility.

Environmental correlates and sleep duration

Despite research pointing to the importance of neighborhood and environmental conditions 

on sleep duration,8,47 there was little evidence for the influence of the two environmental 

correlates (i.e., crowding, presence of a smoker) under investigation in these analyses. The 

current measures of environmental factors were proximal and did not extend outside of the 

target child’s home; as such, the shared urban context may have limited variability in 

environmental correlates. Also, relative to existing research that has found that home 

conditions account for SES-differences in sleep,8–10 the current sample relies on adult-

respondent reports (as compared to observer or child-reported conditions). On the one hand, 

it is possible that since adult respondents shared the same home environment as the target 

child, they may be more accurate reporters of the two relatively objective variables under 

investigation; it is also possible that they would be less able to provide accurate accounts of 

their living conditions due to a lack of a comparison frame of reference. Because the current 

study also considers the relative impact of sociodemographic and environmental correlates 

of sleep duration in the same model, it is also possible that the observed sociodemographic 

correlates share significant variance with environmental features (e.g., residential crowding 

and SES). As such, existing research that points to the importance of environmental 

correlates may be explained by how contextual features are intertwined with 

sociodemographic characteristics of children and their families.

Covariates and sleep duration

Having a regular bedtime promoted, while excessive media use (i.e., greater than 4 hours) 

interfered with, sleeping 9–11 hours. Physical activity was also associated with sleeping 9–

11 hours for the full sample and the pre-K-5th grade subsample. 13,48 Because information 

about children’s sleep was provided by adult respondents, this association may reflect the 

symbiotic association between adult and children who sleep in the same household where 

parents with poor sleep quality are more likely to report that their children also suffer from 

poor sleep quality,49 or it is also possible that associations reflect reporting biases. It is also 

worth mentioning that the NSF recommendation of 9–11 hours of sleep per night should be 

interpreted in the context of a more general recommendation of 7–12 hours of sleep as 

“appropriate.” To address this possibility, sensitivity analyses were conducted and reported; 

however, the results of this larger window yielded comparable results to the 9–11 hours 
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recommendation. Sleep scientists have already acknowledged the clinical importance of 

having a regular bedtime, excessive media use, and physical activity in sleep hygiene 

interventions.50 As such, the current research lends further support to focusing on these 

modifiable behaviors as health levers, and focal areas of intervention.

Covariates related to sleep hygiene such as the importance of having a regular bedtime19 and 

physical activity,48 and the detrimental effects of media use22 were also evident in analyses 

investigating sleep duration in hours. The importance of a regular bedtime was present in the 

entire sample including the pre-K-5th grade children. Although children gain autonomy as 

they age, to promote sufficient sleep duration, it is important for households to maintain 

good sleep hygiene and bedtime routines. These data are consistent with the protective 

effects of family rules and structures, including regular bedtimes for childhood sleep.13 

Echoing existing research,22 media use was incrementally associated with shorter sleep 

duration for the full sample.

Limitations

Results need to be considered with limitations. This sample was large, ethnically/racially 

diverse, and representative of the New York City population; however, the results may not 

generalize to other populations. In addition, data were collected in 2009, and cohort effects 

are possible. Also, the sample included only families with a landline phone, and the response 

rates were relatively low (27% for the CHS sample frame and 48% for the supplemental 

RDD sample frame), which limits generalizability. However, the NYC DOHMH evaluated 

their Community Health Survey data in 2008 and found very few differences in the main 

health measures comparing the landline survey and the combined landline and cell phone 

survey.51 Compared to Pre-K-5th grade, the sample of 6th-8th grade children was smaller, 

precluding separate analysis for this older age group. Children’s sleep was based on adult 

respondent reports, which may be influenced by adults’ own sleep problems.49 Combining 

adult and/or child self-reports with objective indicators of sleep actigraphy is becoming 

increasingly common10 and the inclusion of each addresses the limitations of the other. For 

example, adult reports of childhood sleep may have limited accuracy, and this accuracy may 

even decline as children move through adolescence and gain more autonomy. Although data 

on sleep duration across adult reports and actigraphy have been found to be comparable,52 

and actigraphy may be cost-prohibitive, future research should consider including both self-

report and actigraphy based measures of sleep. Furthermore, other sleep indicators such as 

sleep quality and variability provide more nuanced assessments of children’s sleep. Of note, 

the crowding variable was constructed as a ratio of people to rooms in the home, but detailed 

information about the distribution of people to rooms (and bedrooms in particular) was not 

available. Future research would benefit from focusing on bedroom crowding as a more 

proximal influence on sleep. Data on pubertal development were not available in the dataset, 

precluding investigation of this important developmental process on sleep.53,54 Finally, adult 

respondents were queried about sleep on a “typical school night”, precluding investigation of 

known differences in weeknight versus weekend sleep.13
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Conclusions

Despite these limitations, the current study evidences the influence of sociodemographic 

characteristics on child sleep duration, including ethnic/racial differences in sleep duration 

among a representative sample of New York City households. Sleep health is a gateway to a 

host of socioemotional, physical, and academic outcomes.1,2 Sleep duration varied across 

sociodemographic groups among children in New York City. Future research should 

continue to investigate the causes and consequences of sociodemographic disparities in 

childhood sleep and whether these disparities are linked to disparities in health and academic 

outcomes.

Acknowledgments

The first, second, and third authors were supported by NSF BCS - 1354134 and NIH R21MD011388 awarded to 
the first author. The New York City 2009 Child Community Health Survey was conducted by the New York City 
Department of Health and Mental Hygiene with support from the Children’s Health Fund. The authors thank L. 
Hannah Gould, PhD, Charon Gwynn, PhD, and James Hadler, MD for their critical reviews on the manuscript.

References

1. El-Sheikh M, Bub KL, Kelly RJ, Buckhalt JA. Children’s sleep and adjustment: a residualized 
change analysis. Dev Psychol. 2013;49(8):1591. [PubMed: 23025266] 

2. Owens J, Adolescent Sleep Working Group. Insufficient sleep in adolescents and young adults: an 
update on causes and consequences. Pediatrics. 2014;134(3) e921–e932. [PubMed: 25157012] 

3. Blair PS, Humphreys JS, Gringras P, et al. Childhood sleep duration and associated demographic 
characteristics in an English cohort. Sleep. 2012;35(3):353–360. [PubMed: 22379241] 

4. Guglielmo D, Gazmararian JA, Chung J, Rogers AE, Hale L. Racial/ethnic sleep disparities in US 
school-aged children and adolescents: a review of the literature. Sleep Health. 2018;4(1):68–80. 
[PubMed: 29332684] 

5. Friedman EM. Sleep quality, social well-being, gender, and inflammation: an integrative analysis in 
a national sample. Ann N Y Acad Sci. 2011;1231:23. [PubMed: 21884159] 

6. Hale L, Rivero-Fuentes E. Negative acculturation in sleep duration among mexican immigrants and 
mexican americans. J Immigr Minor Health. 2011;13(2):402–407. [PubMed: 19728094] 

7. Cunningham TJ, Wheaton AG, Ford ES, Croft JB. Racial/ethnic disparities in self-reported short 
sleep duration among US-born and foreign-born adults. Ethn Health. 2016;21(6):628–638. 
[PubMed: 27150351] 

8. Doane LD, Breitenstein RS, Beekman C, Clifford S, Smith TJ, Lemery-Chalfant K. Early life 
socioeconomic disparities in children’s sleep: the mediating role of the current home environment. J 
Youth Adolesc. 2019;48(1):56–70. [PubMed: 30121716] 

9. Bagley EJ, Kelly RJ, Buckhalt JA, El-Sheikh M. What keeps low-SES children from sleeping well: 
the role of presleep worries and sleep environment. Sleep Med. 2015;16(4):496–502. [PubMed: 
25701537] 

10. El-Sheikh M, Bagley EJ, Keiley M, Elmore-Staton L, Chen E, Buckhalt JA. Economic adversity 
and children’s sleep problems: multiple indicators and moderation of effects. Health Psychol. 
2013;32(8):849. [PubMed: 23148451] 

11. Thomas KS, Bardwell WA, Ancoli-Israel S, Dimsdale JE. The toll of ethnic discrimination on 
sleep architecture and fatigue. Health Psychol. 2006;25(5):635. [PubMed: 17014281] 

12. Tomfohr L, Pung MA, Edwards KM, Dimsdale JE. Racial differences in sleep architecture: the role 
of ethnic discrimination. Biol Psychol. 2012;89(1):34–38. [PubMed: 21925567] 

13. Adam EK, Snell EK, Pendry P. Sleep timing and quantity in ecological and family context: a 
nationally representative time-diary study. J Fam Psychol. 2007;21(1):4. [PubMed: 17371105] 

Yip et al. Page 13

Sleep Health. Author manuscript; available in PMC 2021 January 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



14. Chen X, Wang R, Zee P, et al. Racial/ethnic differences in sleep disturbances: the multi-ethnic 
study of atherosclerosis (MESA). Sleep. 2015;38(6):877–888. [PubMed: 25409106] 

15. Solari CD, Mare RD. Housing crowding effects on children’s wellbeing. Soc Sci Res. 
2012;41(2):464–476. [PubMed: 23017764] 

16. Brown ED, Low CM. Chaotic living conditions and sleep problems associated with children’s 
responses to academic challenge. J Fam Psychol. 2008;22(6):920. [PubMed: 19102613] 

17. Yolton K, Xu Y, Khoury J, et al. Associations between secondhand smoke exposure and sleep 
patterns in children. Pediatrics. 2010;125(2):e261–e268. [PubMed: 20083521] 

18. Redline S, Tishler PV, Schluchter M, Aylor J, Clark K, Graham G. Risk factors for sleep-
disordered breathing in children: associations with obesity, race, and respiratory problems. Am J 
Respir Crit Care Med. 1999;159(5):1527–1532. [PubMed: 10228121] 

19. Ali NJ, Pitson DJ, Stradling JR. Snoring, sleep disturbance, and behaviour in 4–5 year olds. Arch 
Dis Child. 1993;68(3):360–366. [PubMed: 8280201] 

20. Bonham GS, Wilson RW. Children’s health in families with cigarette smokers. Am J Public Health. 
1981;71(3):290–293. [PubMed: 7468862] 

21. Galambos NL, Howard AL, Maggs JL. Rise and fall of sleep quantity and quality with student 
experiences across the first year of university. J Res Adolesc. 2011;21(2):342–349.

22. Cain N, Gradisar M. Electronic media use and sleep in school-aged children and adolescents: a 
review. Sleep Med. 2010;11(8):735–742. [PubMed: 20673649] 

23. Bakour C, O’Rourke K, Schwartz S, Wang W, Sappenfield W, Couluris M. Sleep duration, obesity, 
and asthma, in Florida adolescents: analysis of data from the Florida youth risk behavior survey 
(2009–2013). Sleep Breath. 2017;21(4):1039–1045. [PubMed: 28093685] 

24. Healthy people2020 https://www.healthypeople.gov/.

25. Cespedes EM, Gillman MW, Kleinman K, Rifas-Shiman SL, Redline S, Taveras EM. Television 
viewing, bedroom television, and sleep duration from infancy to mid-childhood. Pediatrics. 
2014;133(5):e1163–e1171. [PubMed: 24733878] 

26. Hirshkowitz M, Whiton K, Albert SM, et al. National sleep foundation’s updated sleep duration 
recommendations. Sleep Health. 2015;1(4):233–243. [PubMed: 29073398] 

27. New York City Department of Health and Mental Hygiene. Child community health survey 
methods summary. https://www1.nyc.gov/assets/doh/downloads/pdf/episrv/cchs2009methods.pdf. 
Accessed Apr 25, 2018.

28. Norton JM, Sanderson M, Gupta L, Holder-Hayes E, Immerwahr S, Konty K. Methodology 
Updates to the New York City Community Health Survey. New York: City Department of Health 
and Mental Hygiene; 2012.

29. Iglowstein I, Jenni OG, Molinari L, Largo RH. Sleep duration from infancy to adolescence: 
reference values and generational trends. Pediatrics. 2003;111(2):302–307. [PubMed: 12563055] 

30. Nakai M, Ke W. Review of the methods for handling missing data in longitudinal data analysis. Int 
J Math Anal. 2011;5(1):1–13.

31. Nixon GM, Thompson JM, Han DY, et al. Short sleep duration in middle childhood: risk factors 
and consequences. Sleep. 2008;31(1):71–78. [PubMed: 18220080] 

32. Hasler G, Buysse DJ, Klaghofer R, et al. The association between short sleep duration and obesity 
in young adults: a 13-year prospective study. Sleep. 2004;27(4):661–666. [PubMed: 15283000] 

33. American Academy of Pediatrics Supports Childhood Sleep Guidelines. Published 2016 Accessed.

34. Buckhalt JA, Staton LE. Children’s sleep, cognition, and academic performance in the context of 
socioeconomic status and ethnicity In: El-Sheikh M, ed. Sleep and development: Familial and 
Socio-Cultural Considerations. New York, NY US: Oxford University Press; 2011:245–264.

35. Spilsbury JC, Storfer-Isser A, Drotar D, et al. Sleep behavior in an urban US sample of school-aged 
children. Arch Pediatr Adolesc Med. 2004;158(10):988–994. [PubMed: 15466688] 

36. Owens JA. Introduction: culture and sleep in children. Pediatrics. 2005;115(Supplement 1):201–
203. [PubMed: 15875290] 

37. Levy DJ, Heissel JA, Richeson JA, Adam EK. Psychological and biological responses to race-
based social stress as pathways to disparities in educational outcomes. Am Psychol. 
2016;71(6):455. [PubMed: 27571526] 

Yip et al. Page 14

Sleep Health. Author manuscript; available in PMC 2021 January 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.healthypeople.gov/
https://www1.nyc.gov/assets/doh/downloads/pdf/episrv/cchs2009methods.pdf


38. Slopen N, Lewis TT, Williams DR. Discrimination and sleep: a systematic review. Sleep Med. 
2016;18:88–95. [PubMed: 25770043] 

39. Goosby BJ, Cheadle JE, Strong-Bak W, Roth TC, Nelson TD. Perceived discrimination and 
adolescent sleep in a community sample. J Soc Sci. 2018;4(4):43–61.

40. Yip T. The effects of ethnic/racial discrimination and sleep quality on depressive symptoms and 
self-esteem trajectories among diverse adolescents. J Youth Adolesc. 2015;44(2):419–430. 
[PubMed: 24682960] 

41. Zeiders KH, Updegraff KA, Sally I, Kuo C, Umaña-Taylor AJ, McHale SM. Perceived 
discrimination and mexican-origin young adults’ sleep duration and variability: the moderating 
role of cultural orientations. J Youth Adolesc. 2017;46(8):1851–1861. [PubMed: 27447706] 

42. Schmitt MT, Branscombe NR, Postmes T, Garcia A. The consequences of perceived discrimination 
for psychological well-being: a meta-analytic review. Psychol Bull. 2014;140(4):921. [PubMed: 
24547896] 

43. Boss EF, Smith DF, Ishman SL. Racial/ethnic and socioeconomic disparities in the diagnosis and 
treatment of sleep-disordered breathing in children. Int J Pediatr Otorhinolaryngol. 
2011;75(3):299–307. [PubMed: 21295865] 

44. Daniel LC, Boergers J, Kopel SJ, Koinis-Mitchell D. Missed sleep and asthma morbidity in urban 
children. Ann Allergy Asthma Immunol. 2012;109(1):41–46. [PubMed: 22727156] 

45. Koinis-Mitchell D, Kopel SJ, Boergers J, et al. Good sleep health in urban children with asthma: a 
risk and resilience approach. J Pediatr Psychol. 2015;40(9):888–903. [PubMed: 25991645] 

46. Trockel MT, Barnes MD, Egget DL. Health-related variables and academic performance among 
first-year college students: implications for sleep and other behaviors. J Am Coll Health. 
2000;49(3):125–131. [PubMed: 11125640] 

47. Magee CA, Lee JK, Vella SA. Bidirectional relationships between sleep duration and screen time 
in early childhood. JAMA Pediatr. 2014;168(5):465–470. [PubMed: 24589672] 

48. Nam S, Whittemore R, Jung S, Latkin C, Kershaw T, Redeker NS. Physical neighborhood and 
social environment, beliefs about sleep, sleep hygiene behaviors, and sleep quality among african 
americans. Sleep Health. 2018;4(3):258–264. [PubMed: 29776620] 

49. Garaulet M, Ortega FB, Ruiz JR, et al. Short sleep duration is associated with increased obesity 
markers in European adolescents: effect of physical activity and dietary habits. the HELENA 
study. Int J Obes. 2011;35(10):1308.

50. Rönnlund H, Elovainio M, Virtanen I, Matomäki J, Lapinleimu H. Poor parental sleep and the 
reported sleep quality of their children. Pediatrics. 2016;137:(4) e20153425. [PubMed: 27012745] 

51. Tan E, Healey D, Gray AR, Galland BC. Sleep hygiene intervention for youth aged 10 to 18 years 
with problematic sleep: a before-after pilot study. BMC Pediatr. 2012;12(1):189. [PubMed: 
23216856] 

52. Corey C, Eisenhower D, Immerwahr S, Konty K, Norton J, Sanderson M. Including New Yorkers 
Who Can Only Be Reached By Cell Phones in the Community Health survey: Results from the 
2008 Cell Phone Pilot Survey. New York City, NY: NYC DOHMH; 2010.

53. Sadeh A. Commentary: comparing actigraphy and parental report as measures of children’s sleep. J 
Pediatr Psychol. 2008;33(4):406–407. [PubMed: 18310663] 

54. Hoyt LT, Deardorff J, Marceau K, et al. Girls’ sleep trajectories across the pubertal transition: 
emerging racial/ethnic differences. J Adolesc Health. 2018;62(4):496–503. [PubMed: 29396081] 

Yip et al. Page 15

Sleep Health. Author manuscript; available in PMC 2021 January 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Ethnic/racial differences in sleep duration.

Adjusted and unadjusted sleep duration by ethnic/racial group.

Notes. Models are adjusted for sleeping through the night, having a regular bedtime, 

physical activity, media use, child health history, asthma, age, gender, child nativity, parent 

nativity, family SES, crowding, smoker in the home. Non-Hispanic Asian/PI, non-Hispanic 

Black, and Hispanic/Latino children sleep significantly less than non-Hispanic White 

children.

Bonferroni post-hoc pairwise comparisons revealed no significant differences between 

Asian, Black or Latino children (adjusted p = 0.05/6 comparisons = 0.008).
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