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Objective: Although sleep is essential for healthy child development, parents generally misconstrue definitions of sleep duration and sleep quality. This study examines differences between objective and parent-reported measures of sleep in children, with a particular focus on Latino and non-Latino groups. We hypothesized that significant discrepancies exist between objective and subjective sleep measures and differences in sleep outcomes between Latino and non-Latino subgroups.



Methods: Children in grades one, two, and three in Rhode Island (n = 102; age range 6–10 years; 57.8% female) wore an accelerometer for seven days to objectively measure time in bed, sleep duration, wake after sleep onset, and sleep latency. Parents also reported perceived sleep outcomes, and whether they believed their child generally “sleeps the right amount”. Emphasis was placed on the Latino population.



Results: Based on parent-reported sleep measures, 83.3% of children met sleep guidelines (defined as 9–12 h per night), compared to 14.7% based on accelerometry (ρ = −0.036, p = 0.711). Average sleep duration significantly differed between parent reports (9.58 h, SD = 1.42) and actigraphy (8.32 h, SD = 0.70; ρ = 0.405, p < 0.001). There were no discrepancies between objective and subjective reported sleep latency and WASO, although paired tests indicated significant within-person differences in WASO (p < .001). Finally, there were significant discrepancies in sleep duration between Latinos and non-Latinos, with Latino caregivers reporting significantly shorter sleep and their children experiencing shorter sleep duration as measured via actigraphy, and being less likely to meet sleep guidelines.



Conclusion: These findings suggest that there is a discrepancy between perceived and objectively measured sleep. It also suggests discrepancies in sleep duration between Latino and non-Latino children, and differences in parental knowledge of sleep behaviors between Latinos and non-Latinos.
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Introduction

Sleep is an essential component of children's health and development (1), contributing to their brain development (2, 3), cognitive and psychiatric health (4, 5), and learning ability (6). Additionally, adequate sleep is associated with reduced cardiometabolic risk in children and adolescents (7). Nevertheless, inadequate sleep in children and youth is a growing public health concern (8), as estimates of sleep duration show a downward trend across time (9). A systematic review of the literature by Matricciani et al. found that between 1905 and 2008, there was a decrease of approximately one hour of sleep per night in children aged 5–18 years. Furthermore, a report by the Centers for Disease Control and Prevention (CDC) estimated that one-third of children aged four months to 17 years sleep less than recommended for their age (10). Short sleep duration in the pediatric population is particularly concerning due to an increased risk of obesity (11, 12), attention-deficit/hyperactivity disorder (ADHD) (13), and mental health problems (14).

Not only is the duration of sleep important for children's health (15), but other measures of sleep quality, such as sleep latency (i.e., number of minutes it takes to fall asleep after lying in bed) and wake after sleep onset (WASO, i.e., the number of minutes one is awake during the night) have also been widely used in children's sleep research (16–19). Short sleep latency is associated with excessive daytime sleepiness and narcolepsy, while long sleep latency is associated with insomnia (20, 21). High levels of WASO may be indicative of fragmented sleep (22, 23), which could impact sleep duration, and in turn, affect children's development (24, 25).

In Rhode Island, 69.2% of youth aged 4–17 years met sleep guidelines from 2022 to 2023, and between 22.8 and 34.6% of children aged 6–11 years slept an inadequate amount for their age group (26, 27). The percentage of children aged 4–14 years with insufficient sleep in Rhode Island (33.4%) is comparable to that of the United States (35%) (28). While survey data reveal a high prevalence of inadequate sleep duration for children in Rhode Island, data to evaluate children's sleep quality, such as sleep latency and WASO, are lacking. The present study aimed to expand on the existing knowledge of sleep quality and quantity in this age group and geographic region.

Considering the importance of sleep in children, parents must have an accurate awareness of their child's sleep habits. Nevertheless, research suggests parents generally have poor knowledge of their child's sleep (29). A study by Dayyat et al. (30) assessing parent reports and actigraphy in children who were both healthy and displaying sleep-related symptomatology found parents in all groups overestimated sleep duration by over one hour. Similarly, Mazza, Bastuji, and Rey (31) found that when having parents and children self-report the child's own sleep outcomes, parents and children both overestimated sleep duration by approximately 36 min and 92 min, respectively, when compared to actigraphy. While parents have more accurate knowledge of bedtimes and wake times, there are greater discrepancies in parental knowledge of total sleep time and time awake in bed (sleep latency and WASO) (32). Similar findings on the discrepancy between subjective and objective measures of sleep have been reported in adolescents as well (33). In contrast with the aforementioned studies, the current analysis seeks to further understand parental perspectives of sleep by asking them to report whether they believe their child is sleeping the correct amount of time. As parental perceptions of adequate sleep may impact sleep practices, parental perspectives are of particular relevance.

The current study places emphasis on the Latino population. To date, the majority of sleep research has been conducted on non-Hispanic White individuals (34). Studying sleep in Latino children is especially important as they are disproportionately affected by cultural and socioeconomic disparities that affect health outcomes and access to health care (35, 36). A review by Guglielmo et al. (37) found racial/ethnic disparities in sleep outcomes between children and adolescents, where White children generally had better and longer sleep than their Hispanic and Black counterparts. Minority children have shorter sleep duration and later bedtimes than their White counterparts (38). Additionally, studies show that between one-third and 40% of Hispanic/Latino children do not meet sleep duration guidelines (10, 39). Moreover, Hispanic youth have been found to have a later chronotype and greater social jet lag in comparison to non-Hispanic youth (40). Studies using objective measures of sleep in Latino children are limited and have been encouraged by previous reviews (41). This study aims to expand the existing knowledge of the Latino pediatric population using objective measures of sleep.

This study aimed to further investigate the difference between parent-reported and actigraphy-derived sleep outcomes in early elementary-aged children. We hypothesized a significant discrepancy between parent-reported (subjective) and actigraphy-derived (objective) sleep outcomes, where parents would over-report sleep duration and under-report sleep latency (i.e., number of minutes it took the participant to fall asleep) and wake after sleep onset (WASO, i.e., number of minutes the participant was awake during the night). Furthermore, we hypothesized discrepancies between Latino and non-Latino children in outcomes of both sleep quality and quantity, where Latino children would experience shorter sleep duration and poorer sleep quality outcomes. Given previous studies’ findings that parents underestimate children's time awake in bed, we hypothesized that parent-reported sleep duration would be more associated with time in bed than total sleep time. Additionally, the study aimed to expand on the existing knowledge of sleep quality and quantity in children in grades 1, 2, and 3 in Rhode Island and also expand the existing knowledge of the Latino pediatric population using objective measures of sleep.



Methods


Study setting

The study was conducted in the state of Rhode Island, a northeastern US state with one million residents (42). Rhode Island is characterized by inadequate sleep in children and adolescents, with only 69% of youth ages 4–17 meeting sleep guidelines (27), providing an appropriate setting for this study. Additionally, Rhode Island is characterized by racial and ethnic diversity, with approximately 25% of the population exclusively identifying as either Hispanic/Latino, Black/African American, or Asian. The study was conducted between the fall of 2021 and the spring of 2024.



Participants

Participants are part of the Project Greenspace, Sleep, and Mental Health (G-SPACE) study (43). The primary aim of Project G-SPACE is to investigate the influence of exposure to green spaces on the health of elementary school children. The project seeks to recruit children in grades one, two, and three in the state of Rhode Island. Additional inclusion criteria include: 1) legal parent or guardian or recognized caregiver (e.g., grandparent) 18 years of age or older and 2) English or Spanish-speaking. Exclusion criteria included 1) disability that limits physical activity, 2) seizures or other neurological or neuromuscular disorders, and 3) medical conditions that limit participation in the study. Participants with neurodevelopmental disorders were not excluded. Additionally, all participants in the current sample attended traditional, in-person schooling. The current analysis is composed of those who participated from the fall of 2021 to the spring of 2024 (n = 128). Data collection procedures for project G-SPACE are ongoing.



Procedures

Participants were recruited through several methods. Flyers were distributed to local elementary schools or community organizations for children and caregivers to receive, as well as at community events. Caregivers had the option to return the flyers to their child's school or organization with their information to be contacted by the research team or use the research team's information to directly contact them. Additionally, radio advertisements on local stations were also used to recruit participants. In this case, parents received the team's phone number and email address in the advertisement and directly contacted the team. Finally, advertisements on social media platforms such as Facebook and Instagram were also used to recruit participants. All recruitment materials were translated into Spanish for the accessibility of Spanish-speaking families. After contact, participants are screened for eligibility. Upon determining eligibility, two in-person visits are conducted to obtain consent and orient families to study procedures. After visit one, participants wear an accelerometer for seven days, during which parents complete morning and nightly surveys. After the seven-day period, visit two takes place to retrieve the devices from the participants. Data collection occurred during the academic year, during non-school-vacation periods, and during daylight saving time. See Grigsby-Toussaint et al. (43) for more information on procedures and eligibility.

This study has been approved by the Brown Institutional Review Board, protocol #2105002996, which includes procedures for parental consent and child assent.



Measures


Objective sleep

Objective measures of sleep were obtained by participants wearing a multimodal Actiwatch Spectrum Plus (Philips Respironics, Inc.; Murrysville, PA, USA) on the non-dominant wrist, which recorded activity in 15 s epochs at a medium sensitivity threshold. Parents were instructed to have their child wear the actiwatch at all times except during the possibility of the device getting wet. The following measures were obtained: total time in bed (TIB; time between bedtime and waketime (17), sleep duration (total sleep time; TST), sleep latency (i.e., number of minutes it took the participant to fall asleep), and wake after sleep onset (WASO, i.e., number of minutes the participant was awake during the night). Objective total sleep time will be referencing sleep duration in the current analysis. Additionally, bedtime and wake time were also obtained. Sleep parameters were averaged across nights, and weekday and weekend data were pooled. All measures were obtained from Philips’ clinicians report, which provided automatically scored sleep parameters via the Philips Actiware software version 6.3. Additional analyses were completed at the daily level. These analyses were completed using manually scored actigraphy data and were uncoupled by weekday and weekend.



Subjective sleep

Subjective measures of sleep were obtained by parents completing the Children's Sleep Habits Questionnaire (CSHQ) (44) at baseline. Firstly, parents were asked to provide their “Child's usual amount of sleep each night (no naps) in hours and minutes (i.e., sleep duration).” This was modified from the original question of “Child's usual amount of sleep each day (combining nighttime sleep and naps).” This was the only modification to the CSHQ. Secondly, they reported whether their child, on average, falls asleep in under 20 min (i.e., sleep latency), which they reported using the following options: “Usually (5–7 days)”, “Sometimes (2–4 days),” and “Rarely (0–1 days).” They also reported with a “yes” or “no” whether they considered this a sleep habit problem. Thirdly, parents reported the number of minutes that a night waking generally lasts (i.e., WASO). Additionally, they were asked whether they believed their child generally “sleeps the right amount,” which they reported using the following options: “Usually (5–7 days),” “Sometimes (2–4 days),” and “Rarely (0–1 days).” They also reported with a “yes” or “no” whether this was a sleep habit problem. In addition to completing the CSHQ at baseline, parents completed sleep diaries in which they reported perceived sleep duration daily through the following question: “How much sleep do you think your child got last night? Answer in hours and minutes.” Daily-level associations between subjective and objective sleep measures were examined using this daily question.

Both subjective and objective sleep duration measures were compared to the national child sleep guidelines for children aged 6–12 years of 9–12 h established by the American Academy of Sleep Medicine (AASM) and endorsed by the American Academy of Pediatrics (45) and the National Sleep Foundation (52).




Statistical methods

All statistical analyses, including the descriptive statistics, comparison statistics, and correlation statistics, were performed using the software R (53). All statistical analyses were conducted on the aggregate sample and stratified by ethnicity (Latino and non-Latino). The descriptive statistics include mean and standard deviation for continuous variables, and count and frequencies for categorical data. The significance tests include a Student's t-test (two-sample) and Chi-squared or Fisher's test for categorical variables (depending on sample size in each cell) and non-parametrics as appropriate. Fisher's test was used when cell sizes were <5. Parametric tests were used only when the normality of the outcome variable was reasonable (skewness, kurtosis, and graphical methods were used to establish normality).

Parents were asked whether their child falls asleep in under 20 min and if they sleep the right amount.

These two variables were coded using three levels: usually (5–7 days), sometimes (2–4 days), and rarely (0–1) days. Variables were re-coded to binary, where “usually” indicated that the child fell asleep in under 20 min and slept the right amount.

A Spearman's rank correlation was conducted to understand if there is a correlation between the subjectively measured (parent-reported) and objectively measured (actigraphy monitor) sleep outcome data within the sample. The rho coefficient (ρ) and p-value are reported in Tables 2, 3. Furthermore, between-sample comparison was performed using Student's t-test (two-sample) and chi-square tests (χ2) or Fisher's test (depending on sample size in each cell). To understand within-subject agreement between objective and subjective measures of sleep, paired tests were conducted (parametric or non-parametric as appropriate).The significance threshold used across all analyses was an alpha of 0.05.

Daily-level associations between parent-reported (sleep diary) data and objectively measured (actigraphy) data were examined using non-parametric correlations and paired tests. The goal was to examine whether the pattern of findings was similar between self-reported and device-measured sleep. Data was considered at the daily level (disaggregated by weekday vs. weekend).




Results

Of the full sample of 128 participants, 24 were excluded due to not completing study procedures (n = 10), having insufficient device (n = 9) or survey data (n = 5), and being identified as statistical outliers (n = 2). Participants were categorized as not completing study procedures if they dropped out of the study. Participants were also categorized as having insufficient device data if they wore the actiwatch for one night or less and insufficient survey data if not all survey questions were completed. The final analytic sample consisted of n = 102 children, with a mean age of 7.63 years (SD = 0.99, range 6–10 years), and more than half of the sample was female (57.8%). A majority of the participants had an annual household income of $150,000 or more (28.4%), followed by 18.6% between $100,000 and $149,999, and 13.7% in the lowest income category of less than $5,000. The sample was primarily White (46.1%) and non-Hispanic/Latino (55.9%). Further demographic characteristics of the sample can be seen in Table 1.



TABLE 1 Sociodemographic characteristics of project G-SPACE analytic sample.



	
	Study sample N = 102
	Latino ethnicity n = 45
	Non-Latino ethnicity n = 57
	p-value (Latino vs. non-Latino)





	Age [Mean, (SD)]
	0.962



	
	7.63 (0.99)
	7.62 (0.89)
	7.63 (1.08)
	



	Age (N, %)
	0.408



	6
	14 (13.7%)
	4 (8.9%)
	10 (17.5%)
	



	7
	33 (32.4%)
	17 (37.8%)
	16 (28.1%)
	



	8
	33 (32.4%)
	16 (35.6%)
	17 (29.8%)
	



	9+
	22 (21.6%)
	8 (17.8%)
	14 (24.6%)
	



	Gender (N, %)
	0.951



	Female
	59 (57.8%)
	26 (57.8%)
	33 (57.9%)
	



	Male
	41 (40.2%)
	19 (42.2%)
	22 (38.6%)
	



	Non-binary
	1 (1.0%)
	0 (0%)
	1 (1.8%)
	



	Transgender Female
	1 (1.0%)
	0 (0%)
	1 (1.8%)
	



	Annual Household Income, $ (N, %)
	0.0005



	Less than 5,000
	14 (13.7%)
	12 (26.7%)
	2 (3.5%)
	



	5,000–9,999
	2 (2.0%)
	1 (2.2%)
	1 (1.8%)
	



	10,000–14,999
	2 (2.0%)
	1 (2.2%)
	1 (1.8%)
	



	20,000–25,999
	11 (10.8%)
	9 (20.0%)
	2 (3.5%)
	



	26,000–49,999
	11 (10.8%)
	8 (17.8%)
	3 (5.2%)
	



	50,000–74,999
	8 (7.8%)
	4 (8.9%)
	4 (7.0%)
	



	75,000–99,999
	6 (5.9%)
	1 (2.2%)
	5 (8.8%)
	



	100,000–149,999
	19 (18.6%)
	9 (20.0%)
	10 (17.5%)
	



	150,000 or more
	29 (28.4%)
	0 (0%)
	29 (50.9%)
	



	Race/Ethnicity (N, %)
	<2.2*10−16



	White
	47 (46.1%)
	2 (4.3%)
	45 (78.9%)
	



	Asian
	4 (3.9%)
	2 (4.4%)
	2 (3.5%)
	



	Black/African American
	5 (4.9%)
	2 (4.4%)
	3 (5.3%)
	



	American Indian or Alaskan Native
	1 (1.0%)
	1 (2.2%)
	0 (0%)
	



	More than one
	7 (6.9%)
	0 (0%)
	7 (12.3%)
	



	Other
	38 (37.3%)
	38 (84.4%)
	0 (0%)
	



	Ethnicity (N, %)



	Hispanic/Latino
	45 (44.1%)
	45 (100%)
	0 (0%)
	




	*Race as determined by (“Which categories describe your child? Select all that apply”).


	*Latino ethnicity as determined by (“Is your child Hispanic/Latino?” Yes or No).








Objective vs. subjective sleep outcomes by ethnicity


Total sleep time

In the overall sample, the average parent-reported sleep duration was 9.58 h (SD = 1.42 h), while the average objective TST was 8.32 h (SD = 0.70 h). There was a statistically significant positive correlation between the objective and subjective measures in the overall sample; as one variable increases the other does as well (Table 2; ρ = 0.405, p < .001). Furthermore, there was a significant difference in parent-reported sleep duration between the Latino and non-Latino subgroups, with Latino parents reporting an average of 9.08 h per night (SD = 1.88 h) and non-Latino parents reporting an average of 9.98 h per night (SD = 0.72 h; t = −3.019, p = .004). Similarly, there was a significant difference between objective TST in the Latino subgroup (8.04 h, SD = 0.61 h) and the non-Latino subgroup (8.53 h, SD = 0.69 h; t = −3.790, p < 0.001). Lastly, there was significant within-group correlation for parent-reported vs. objective TST for the non-Latino sample (ρ = 0.409, p = .002). There was some correlation between the objective and subjective measures within the Latino sample, but the correlation was not statistically significant (ρ = 0.282, p = .060). Lastly, there was a statistically significant difference between the parent-reported and objectively measured sleep durations within the aggregate, Latino, and non-Latino samples.

When examining daily level associations using parent-reported daily sleep diaries and uncoupled weekday from weekend data, significant correlations between daily diary-reported sleep and actigraphy-measured sleep across all days were present where correlation coefficients ranged between.29 and.49 with all p values <.01. Thus indicating small-to-moderate associations between these two measures of sleep duration. Within-person differences between daily self-report and device-measured sleep were calculated and showed significant differences within-person (p < .01) such that self-report was significantly higher on average compared to device-measured (9 h, 43 min vs. 8 h, 59 min, respectively).



Time in bed

When comparing the parent-reported sleep duration and the objectively measured time in bed, there was a statistically significant correlation for the overall sample and the non-Latino subsample (Table 2; Total sample: ρ = 0.409, p < .001; non-Latino sample: ρ = 0.509, p < .001). There was no statistically significant difference between the objective measure and the parent-reported measure for the overall sample and the Latino sample (Table 2; Total sample: t = 0.694, p = 0.489; Latino sample: t = −0.343, p = 0.732). Furthermore, there was a significant difference between objective total time in bed in the Latino subgroup (9.19 h, SD = 0.76 h) and the non-Latino subgroup (9.69 h, SD = 0.80 h; t = −3.269, p = 0.002).



TABLE 2 Descriptive statistics of objective vs. subjective sleep measures, stratified by Latino/non-Latino ethnicitya.



	
	Overall population N = 102
	Latino n = 45
	Non-Latino n = 57
	Comparison Latino vs. non-Latino





	Total sleep time, hours
	Mean (SD)
	



	Parent reported total sleep time
	9.58 (1.42)
	9.08 (1.88)
	9.98 (0.72)
	t = −3.019, p = .004



	Objective total sleep time
	8.32 (0.70)
	8.04 (0.61)
	8.53 (0.69)
	t = −3.790, p < .001



	Correlation: parent-reported vs. objective
	ρ = 0.405, p < .001
	ρ = 0.282, p = .060
	ρ = 0.409, p = .002
	



	Comparison (t-test)
	t = 8.075, p < .001
	t = 3.529, p < .001
	t = 10.977, p < .001
	



	Time in bed, hours
	Mean (SD)
	



	Parent-reported total sleep time
	9.58 (1.42)
	9.08 (1.88)
	9.98 (0.72)
	t = −3.019, p = .004



	Objective time in bed
	9.47 (0.82)
	9.19 (0.76)
	9.69 (0.80)
	t = −3.269, p = .002



	Correlation: parent-reported vs. objective
	ρ = 0.409, p < .001
	ρ = 0.177, p = .245
	ρ = 0.509, p < .001
	



	Comparison (t-test)
	t = 0.694, p = 0.489
	t = −0.343, p = 0.732
	t = 1.999, p = 0.048
	



	WASO (minutes)
	Mean (SD)
	



	Parent-reported WASO
	4.78 (11.28)
	3.16 (9.06)
	6.06 (12.70)
	t = −1.347, p = .181



	Objective WASO
	38.27 (14.05)
	37.78 (16.74)
	38.65 (11.64)
	t = −0.296, p = .768



	Correlation: parent-reported vs. objective
	ρ = 0.035, p = .724
	ρ = −0.124, p = .416
	ρ = 0.124, p = .358
	



	Comparison (t-test)
	t = −18.772, p < .001
	t = −12.205, p < .001
	t = −14.283, p < .001
	



	Sleep latency: 20 min or less
	N (%)
	



	Parent-reported sleep latency
	71 (69.6%)
	34 (75.6%)
	37 (64.9%)
	χ2 = 0.127, p = 0.722



	Objective sleep latency
	85 (83.3%)
	37 (82.2%)
	48 (84.2%)
	χ2 = 1.424, p = .233



	Correlation: parent-reported vs. objective
	ρ = 0.162, p = 0.104
	ρ = 0.277, p = 0.066
	ρ = 0.085, p = 0.530
	



	Comparison (chi-square)
	χ2 = 1.256, p = 0.262
	χ2 = 0.127, p = 0.722
	χ2 = 1.424, p = 0.233
	




	Bold values indicate significant results (p < .05).


	aLatino ethnicity as determined by (“Is your child Hispanic/Latino?” Yes or No).









Wake after sleep onset

The average parent reported WASO across both ethnicity subgroups was 4.78 min (SD = 11.28 min), and the average objective WASO was 38.27 min (SD = 14.05 min). There were no statistically significant differences in parent-reported WASO across the Latino (3.16 min, SD = 9.06 min) and non-Latino subgroups (6.06, SD = 12.70 min; t = −1.3474, p = 0.181), or in objective WASO across the Latino (37.78 min, SD = 16.74 min) and non-Latino subgroups (38.65 min, SD = 11.64 min; t = −0.296, p = 0.768). Furthermore, no within-group correlation was found between parent-reported WASO and objectively measured WASO for either the Latino or non-Latino samples (Latino: ρ = −0.124, p = 0.416; non-Latino: ρ = 0.124, p = 0.358). However, there was a statistically significant difference between the two measures for aggregate, Latino, and non-Latino samples.



Sleep latency

The majority of the sample had a parent-reported sleep latency of 20 min or less

(69.6%), while 83.3% of all children had an objective sleep latency of 20 min or less (ρ = 0.162, p = .104). There was no statistically significant difference detected between the Latino and non-Latino sample for either the parent-reported sleep latency (χ2 = 0.127, p = .722) and the objectively measured sleep latency (χ2 = 1.424, p = .233). Furthermore, there were no significant within-group estimates when looking at the correlation between the objective measure of sleep latency and the parent-reported sleep latency (Latino: ρ = 0.277, p = .066; non-Latino: ρ = 0.085, p = .530). Similarly, there was no significant difference between the two reported measures (Latino: χ2 = 0.127, p = 0.722; non-Latino: χ2 = 1.424, p = 0.233).




Meeting sleep guidelines


Parent-reported vs. total sleep time

The percentage of parents that reported they believed their child slept the right amount was 83.3%, while only 14.7% of children met sleep guidelines of 9–12 h of sleep when measured via actigraphy (Table 3; ρ = −0.037, p = .711). No significant differences were seen in parent-reported sleep guidelines between the Latino and non-Latino subgroups, with 88.9% of Latino parents reporting that their child slept the right amount, compared to 78.9% of non-Latino parents (χ2 = 0.294, p = .588). There was a significant difference in objectively meeting sleep guidelines between the Latino and non-Latino subgroups: 4.4% of Latino children met sleep guidelines according to Total Sleep Time, compared to 22.8% of non-Latino children (χ2 = 8.067, p = .005). Furthermore, there were no significant within-group correlations between parents reporting that their child met guidelines and the number of children who met national guidelines objectively (Latino: ρ = 0.076, p = .619; non-Latino: ρ = −0.027, p = .842). However, there is a statistically significant within-person difference between the two reported measures among both Latinos and non-Latinos (Latino: χ2 = 34.38, p < 0.001; non-Latino: χ2 = 17.66, p < 0.001), indicating an overestimation from parents.



TABLE 3 Meeting AASM national sleep guidelines of 9–12 of sleep per night, with parental report of whether child “sleeps the right amount” per night and objective total sleep time, stratified by Latino/non-Latino ethnicitya.



	
	Overall population N = 102
	Latino n = 45
	Non-Latino n = 57
	Comparison Latino vs. non-Latino





	Meets AASM guidelines- total sleep time



	Parent-reported
	85 (83.3%)
	40 (88.9%)
	45 (78.9%)
	χ2 = 0.294, p = 0.588



	Objective
	15 (14.7%)
	2 (4.4%)
	13 (22.8%)
	χ2 = 8.067, p = 0.0045



	Correlation: parent-reported vs. objective
	ρ = −0.037, p = 0.711
	ρ = 0.076, p = 0.619
	ρ = −0.027, p = 0.842
	



	Comparison (chi-square)
	χ2 = 49, p < .001
	χ2 = 34.38, p < .001
	χ2 = 17.66, p < .001
	



	Only among those with parents who 
believed their child “slept the right amount”
	n = 85
	n = 40
	n = 45
	



	Objective measure
	12 (14.1%)
	2 (5.0%)
	10 (22.2%)
	χ2 = 5.333, p = 0.021



	Average TST
	8.34 (0.69%)
	8.07 (0.64%)
	8.59 (0.64%)
	t = −3.732, p < .001



	Average TIB
	9.50 (0.81%)
	9.19 (0.75%)
	9.78 (0.76%)
	t = −3.603, p < .001




	Bold values indicate significant results (p < .05).


	aLatino ethnicity as determined by (“Is your child Hispanic/Latino?” Yes or No).









Parent-reported sleep duration problem vs. objectively measured sleep duration

The percentage of parents that reported a sleep habit problem for sleep duration was 46.1% (i.e., did not “sleep the right amount”), compared to 85.3% of children that did not meet the sleep guidelines of 9–12 h measured through actigraphy. Significant differences were seen in parent-reported sleep habit problems in the Latino and non-Latino subgroups, with 68.9% of Latino parents reporting that their child had a sleep duration problem, compared to 28.1% of non-Latino parents (Table 4; χ2 = 4.787, p = 0.029). There was no significant difference in objectively failing to meet sleep guidelines between the Latino and non-Latino subgroups. Furthermore, there were no significant within-group correlations between parent-reported sleep duration habits and the number of children who did not meet national guidelines objectively. Lastly, there is a significant within-person effect between parent-reported problematic sleep and objectively measured sleep duration for the aggregate sample and non-Latino sample (full sample: χ2 = 11.94, p < 0.001; non- Latino sample: χ2 = 13.067, p < 0.001).



TABLE 4 Meeting AASM national sleep guidelines of 9–12 of sleep per night, with parental report of whether child “sleeps the right amount” per night is a sleep habit problem and objective total sleep time, stratified by latino/non-latino ethnicitya.



	
	Overall population 
N = 102
	Latino 
n = 45
	Non-Latino 
n = 57
	Comparison Latino vs. non-Latino





	Meets AASM guidelines: parent reported sleep habit problem vs. total sleep time



	Parent-reported
	47 (46.1%)
	31 (68.9%)
	16 (28.1%)
	χ2 = 4.787, p = 0.029



	Objective
	87 (85.3%)
	43 (95.6%)
	44 (77.2%)
	χ2 = 0.011, p = 0.915



	Correlation: parent-reported vs. objective
	ρ = −0.162, p = 0.104
	ρ = 0.145, p = 0.342
	ρ = −0.153, p = 0.254
	



	Comparison (chi-square)
	χ2 = 11.94, p < 0.001
	χ2 = 1.946, p = 0.163
	χ2 = 13.067, p < 0.001
	




	Bold values indicate significant results (p < .05).


	aLatino ethnicity as determined by (“Is your child Hispanic/Latino?” Yes or No)".









Parent-reported sleep latency problem vs. objectively measured sleep latency

Approximately half of the sample (49.0%) had a parent report that the child had a sleep habit problem for sleep latency (i.e., not falling asleep in under 20 min), while 16.7% of all children had an objective sleep latency of more than 20 min. There was no statistically significant difference detected between the Latino and non-Latino sample for either the parent-reported problematic sleep latency habit (Table 5; χ2 = 1.28, p = 0.258) or the objectively measured sleep latency (χ2 = 0.059, p = 0.808). Furthermore, there were no significant within-group estimates for the correlation between objectively measured sleep latency and the parent-reported sleep latency problem (Latino: ρ = 0.019, p = 0.902; non-Latino: ρ = −0.168, p = 0.212). Lastly, within-person associations between parent-reported problematic sleep latency and the objective sleep latency measure suggested significant effects (full sample: χ2 = 16.254, p < 0.001; Latino sample: χ2 = 11.92, p < 0.001; non-Latino sample: χ2 = 4.8, p = 0.0285).



TABLE 5 Meeting AASM national sleep guidelines of 9–12 of sleep per night, with parental report of whether child “falls asleep in under 20 min” is a sleep habit problem and objective total sleep time, stratified by latino/non-latino ethnicitya.



	
	Overall population N = 102
	Latino n = 45
	Non-Latino n = 57
	Comparison Latino vs. non-Latino





	Sleep latency, 20 min or less: parent-reported sleep habit problem vs. objective



	Parent-reported
	50 (49.0%)
	29 (64.4%)
	21 (36.8%)
	χ2 = 1.28, p = 0.258



	Objective
	17 (16.7%)
	8 (17.8%)
	9 (15.8%)
	χ2 = 0.059, p = 0.808



	Correlation: parent-reported vs. objective
	ρ = −0.088, p = 0.381
	ρ = 0.019, p = 0.902
	ρ = −0.168, p = 0.212
	



	Comparison (chi-square)
	χ2 = 16.254, p < 0.001
	χ2 = 11.92, p < 0.001
	χ2 = 4.8, p = 0.0285
	




	Bold (p) values indicate statistical significance.


	aLatino ethnicity as determined by (“Is your child Hispanic/Latino?” Yes or No)".











Discussion

This study indicates that there is a discrepancy between actigraphy-derived and parent-reported sleep duration and WASO, but not sleep latency. In this sample, while 83.3% of children met the American Academy of Pediatrics-endorsed sleep guidelines for their age group through parent reports, only 14.7% of children met the guidelines according to actigraphy, with significant disparities in meeting sleep guidelines by ethnicity. Using actigraphy-derived metrics, non-Latino children were significantly more likely to meet sleep guidelines (22.8%) than Latino children (4.4%). There were discrepancies in actigraphy-derived sleep duration by ethnicity, where Latino children experienced significantly shorter sleep than non-Latinos. Interestingly, when comparing parental reports of sleep duration to total time in bed via the accelerometer, parental reports for the non-Latino subgroup were still significantly higher than objectively obtained time in bed. It is important to note, however, that TST and TIB are distinct constructs, where TIB encompasses the time between bedtime and waketime and thus may not be a comparable measure to parental-reported sleep duration. However, it does provide broader context that aids in understanding how parental perspectives of sleep compare to objective sleep outcomes. As previously mentioned, parents generally have accurate knowledge of bedtimes and wake times but lack knowledge of time spent awake after bedtime (32). The current analysis also found discrepancies between parent-reported and objective WASO. There were significant differences between objective and subjective WASO that remained present in both Latino and non-Latino participants after stratification, though there were no between-group differences in parent-reported and objectively obtained WASO. When comparing parental-reported sleep duration problems and objectively not meeting sleep guidelines, a significant effect was present for the aggregate sample. This effect was present only in the non-Latino subgroup after stratification. This may suggest that the non-Latino sample is underestimating problems with sleep duration habits. Additionally, while there were no significant differences present between objective and subjective sleep latency, when assessing parent-reported sleep latency problems (i.e., reported problem with falling asleep in under 20 min) and objectively not falling asleep in under 20 min, within-person associations were present in the aggregate sample and in both subgroups. This suggests that while parents have accurate awareness of sleep latency, they may be overreporting sleep latency problems. Importantly, the discrepancy between subjective and objective sleep duration was still present when using daily-level parent reports. Overall, these findings support the current literature's findings on the discrepancy in sleep outcomes between Latino and non-Latino children. Additionally, they suggest that overall discrepancies between objectively measured sleep and parental perceptions of a child's sleep exist, and they may be a function of time spent awake in bed (i.e., WASO).


Latino vs. non-Latino differences

Significant differences emerged between Latino and non-Latino participants. There were significant differences in sleep duration between Latino and non-Latino participants, where Latino caregivers reported significantly shorter sleep duration and their children experienced significantly shorter sleep via actigraphy. Furthermore, only 4.4% of Latino participants met sleep guidelines according to actigraphy (22.8% for non-Latinos); this is a lower percentage than other studies have found using parent-reported data (39). When comparing WASO between Latino and non-Latino participants, there were no between-group differences present; however, there were significant differences between subjective and objective sleep outcomes in both groups. No differences emerged when comparing sleep latency between and within both groups. Furthermore, when assessing meeting sleep guidelines, there were no significant differences in the number of parents reporting whether their child “sleeps the right amount,” however, non-Latino children were significantly more likely to meet guidelines via actigraphy using TST. However, discrepancies between subjective and objective reports were found in both groups. Interestingly, while there were no differences between groups in caregivers reporting whether their child “sleeps the right amount,” when reporting whether sleeping the right amount was a sleep habit problem, Latino caregivers were significantly more likely to report “yes.” However, there were significant differences between reporting “yes” and objectively not meeting sleep guidelines in the non-Latino subgroup, indicating that non-Latino caregivers may be under-reporting sleep duration problems. As discussed, both Latino and non-Latino caregivers overreported sleep latency problems. Moreover, analyses on meeting sleep guidelines among parents who believe their child “sleeps the right amount” showed discrepancies, where non-Latino participants were still significantly more likely to meet sleep guidelines and had significantly longer TST and TIB via actigraphy. These findings suggest that while Latino children experience poor sleep duration and are less likely to meet sleep guidelines, both Latino and non-Latino caregivers have comparable awareness of their child's time spent awake after bedtime. However, there are some differences in parental perspectives of sleep duration, where Latino parents report similarly as to whether their child sleeps the right amount while being less likely to meet sleep guidelines, while non-Latino caregivers also under-report sleep duration problems. Additionally, there were no significant differences in parental-reported sleep duration and objectively obtained TIB in the Latino subgroup. This suggests that Latino caregivers may be considering TIB when thinking about their child's sleep duration, which could influence awareness of sleep.

There are cultural factors that may explain the differences in sleep behaviors and outcomes between Latino and non-Latino participants. For example, one study found that Latino children in this age group generally have later bedtimes than non-Latino children (46). Latino families are also more likely to practice co-sleeping or bed-sharing than non-Latinos (47), which could impact parental awareness of sleep. A study investigating the influence of the physical home environment on sleep in children found that room-sharing with an adult was the most important predictor of sleep timing, sleep duration, and parent-reported sleep problems (48). Children in the study who shared a room with an adult had later bedtimes, shorter sleep duration, and more parent-reported problems. Latino families are also more likely to live in multi-generational homes (49), which could also potentially alter sleep outcomes. For example, Liu, Liu, and Wang (50) investigated bed sharing and sleep habits among school-aged children and found an increased likelihood of bed sharing in crowded households, which was associated with sleep anxiety and daytime sleepiness. However, it is important to note that these factors were not measured in the present analysis and thus are not inferred as causal. In the past, many quantitative studies investigating sleep in Latino children have relied on parent reports (41). Future research should investigate whether there are cultural implications of addressing sleep in children via parent reports. Future research should also investigate mediators that may account for the discrepancy in sleep outcomes between Latino and non-Latino children.



Strengths and limitations

This study is one of the few to compare objectively derived sleep outcomes in children with subjective parent reports among Latino and non-Latino elementary school children. The data collection period of one week allowed for the capture of variability across different days. Additionally, stratification by race/ethnicity allowed for disparities in sleep outcomes among Latinos and non-Latinos to be recognized and addressed. Finally, additional analyses for sleep duration were completed using temporally aligned parental reports and manually scored sleep data uncoupled by weekday and weekend. However, there are several limitations to the study. This analysis did not take under consideration pre-existing health conditions or mental health status for participants or caregivers. Different types of caregivers were also not distinguished within this analysis (i.e., parents vs. non-parent caregivers). Furthermore, we did not account for other social or environmental factors that could also have an impact on sleep (e.g., parenting practices or neighborhood characteristics, respectively). We also did not conduct stratified analyses by season. Moreover, actigraphy-derived sleep latency and wake after sleep onset are less accurate given the difficulty of distinguishing between sleep and quiet restfulness using actigraphy (51,52).




Conclusions

When comparing parent-reported and actigraphy-obtained sleep outcomes, we found that parents generally overestimate their child's sleep duration and underestimate wake after sleep onset (WASO). Additionally, while they have accurate awareness of sleep latency, they overreport sleep latency problems. When stratifying by ethnicity, these discrepancies remained present in both groups. There were discrepancies in sleep duration between Latinos and non-Latinos, where Latinos experienced shorter sleep. We also found that only 14.7% of children met the American Academy of Pediatrics-endorsed guidelines for their age group when measured via actigraphy, with significant discrepancies between Latino and non-Latino participants. These discrepancies between parent-reported and objective sleep measures present challenges to consider in future observational studies of sleep quality. Future research should also further investigate the mechanisms by which the discrepancy between parental perceptions of child sleep and objectively measured sleep outcomes exists.
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