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Background: Sleep plays a vital role in the well-being of children and adolescents. Researchers have identified adverse childhood experiences (ACEs) as an important factor associated with poor sleep among adolescents. The objective of this study was to examine the mediating role of family resilience on the association between ACEs and insufficient sleep among adolescents in the United States.



Methods: Data for this study came from the 2018–2019 National Survey of Children's Health (N = 28,097). The outcome variable in this study was insufficient sleep, and the main explanatory variable was exposure to ACEs. The mediating variable was family resilience. Data were analyzed using binary logistic regression.



Results: Based on parent reports, one in five (22.4%) adolescents did not meet the recommended sleep hours on an average night. About half of the adolescents had no ACEs, 24.2% had one ACE, and 14.6% had three or more ACEs. Controlling for the effect of other factors and family resilience, the odds of having insufficient sleep were 1.63 times higher for children exposed to three or more ACEs (AOR = 1.63, 95% CI = 1.30–2.05). Family resilience partially mediates the association between exposure to ACEs and insufficient sleep. Each additional increase in family resilience decreased the odds of having insufficient sleep by a factor of 12% (AOR = 0.88, 95% CI = 0.86–0.91).



Conclusions: Family resilience partially mediated exposure to ACEs on insufficient sleep. There are modifiable factors that may improve sleep outcomes among adolescents who have been exposed to adversity. Future research can help elucidate findings and establish the directionality of this association.



KEYWORDS
family resilience, family functioning, adverse childhood experiences, insufficient sleep, adolescents





1 Introduction

Sleep plays a vital role in maintaining the health and well-being of children and adolescents (1). The United States (U.S.) National Sleep Foundation considers sufficient sleep as 9–11 h for children aged 6–13 years, and 8–10 h for adolescents aged 14–17 years (2). For the purposes of this study, adolescents are defined as children between the ages of 10 and 17 years. Various studies have found that most adolescents in the U.S. are not getting the recommended hours of sleep (1, 3). For instance, Kann et al. (3) examined data from the 2017 Youth Risk Behavior Survey (YRBS) and found that only one in four adolescents in the U.S. got the recommended eight or more hours of sleep on an average school night.

Insufficient sleep among adolescents has been found to be associated with daytime sleepiness, falling asleep during class, conduct problems at school, poor academic performance, and substance use (1, 4, 5). Evidence tying insufficient sleep to poor health outcomes such as obesity and mental health problems among adolescents is also growing (6). In contrast, sufficient sleep has been associated with positive mental health and school achievement during adolescence (1). Addressing insufficient sleep among adolescents is critical to preventing these adverse outcomes from continuing into adulthood. One potential factor that has received less attention in the sleep literature is family resilience as a mediator of exposure to adversity on sleep. For the purposes of this study, family resilience is defined as a family's ability to thrive and function within the context of adversities (7). Family resilience is grounded in both structural and developmental perspectives thereby allowing for a holistic approach to family functioning. A recent systematic review found that positive family relationship was associated with better sleep quality, whereas distressing family relationship and social isolation were associated with poor sleep quality among children and adolescents (8). However, the review by Gordon et al. (8) calls for additional studies to understand the link between family relationships and sleep quality among vulnerable populations.

Various studies have been conducted to understand factors associated with insufficient sleep among adolescents. One important factor that has been identified as associated with insufficient sleep among adolescents is a history of trauma and, in particular, adverse childhood experiences (ACEs) (8–11). ACEs are defined as stressful experiences (e.g., parental divorce, parental incarceration) that occur prior to age 18 that negatively impact health throughout the life course (10). Available research indicates that about one in three individuals in the U.S. has experienced at least one ACE (12). Recent research suggests that ACEs-related health outcomes may begin earlier than previously identified (13). Using data from 817 families from the Fragile Families and Child Wellbeing Study, Rojo-Wissar et al. (10) found that ACEs at age 9 were significantly associated with more social jetlag and higher odds of trouble falling asleep, after adjustment for symptoms of anxiety, depression, and demographic factors. Santos et al. (14) also examined data on adolescents aged 10–17 years from the 2016–2018 National Survey of Children's Health (NSCH) and found that adolescents with two or more ACEs were significantly less likely to meet the recommended screen time and more likely to have inadequate sleep.

Family resilience has been found to mediate the pathway between exposure to ACEs and school engagement (15) and mental health problems (16). However, less is known about how family resilience could mediate the association between exposure to ACEs and insufficient sleep among adolescents in the U.S. Thus, examining the mediating role of family resilience on the association between ACEs and insufficient sleep among adolescents is warranted. The current study focuses on adolescents between the ages of 10–17 years and uses a strengths-based perspective in the operationalization of family resilience given that family resilience literature suggests that using the family as a unit of resilience shows how the family adapts and changes to flourishing during stressful periods (17).

Research in the area of resilience provide ample evidence demonstrating that family resilience is associated with flourishing, even among adolescents exposed to ACEs (13, 18). For example, one study found that school engagement was higher among adolescents exposed to ACEs but had higher family resilience (15). Gómez (19) also found that families that regularly engage in mutual support and problem-solving may be better positioned to promote mental and physical health outcomes across generations. With respect to the association between resilience and sleep, Sivertsen et al. (20) examined data from 9,338 adolescents aged 16–19 year from Norway and found that compared to adolescents in the no delayed sleep phase (DSP) group, adolescents in the DSP group scored significantly lower on all subscales on the resilience measure, including personal structure, personal competence, family cohesion, social support, and social competence. Chang et al. (21) also examined data on 2,280 adolescents in northern Taiwan and found that family dysfunction was negatively and significantly associated with both resilience and sleep quality. In contrast, higher levels of resilience were significantly associated with better sleep quality. They also found that, controlling for other factors, resilience significantly mediated the effects of all family dysfunction trajectories on sleep quality. Taken together, the extant literature suggests that examining how family resilience can buffer the adverse effect of exposure to ACEs on insufficient sleep may help in the development of interventions for adolescents exposed to ACEs (8).


1.1 Adolescent and family vulnerability as covariates of interest in the current study

Considering the suggestion from the literature to understand sleep within the context of diverse types of family dynamics, there are several factors that reflect adolescent and family vulnerability that are included in the current study. These factors include: immigrant status, household poverty level, receipt of welfare assistance, child has special healthcare needs, functional difficulties, and body-mass-index (BMI). These factors have been associated with ACEs, sleep, or family resilience and can reflect increased vulnerability due to financial needs (e.g., exposure to poverty, receipt of public assistance) or potential for exposure to discrimination (e.g., immigrant status) (22). Immigrant status has been found to be associated with insufficient sleep, although this pattern varies by race/ethnicity (23). Additionally, one study found that children from immigrant families had lower odds of ACEs despite extreme poverty (24). Family resilience approaches have been proposed for immigrant families (25), and this provides the rationale for examining various pathways between the main variables of interest. Literature linking household poverty and sleep is well documented, with the majority of the literature indicating that poverty and receipt of welfare assistance are associated with insufficient sleep among adolescents (26). Similarly, children with special needs or disabilities tend to have worse outcomes related to sleep (27). Lastly, BMI has been associated with worse sleep and ACEs among adolescents (28). The literature linking all these factors provides the rationale for including a comprehensive set of covariates to understand the association between exposure to ACEs and insufficient sleep.



1.2 Current study

Although research has examined the association between ACEs and sleep among adolescents (11), few studies in the U.S. have examined the mediating effect of family residence on the association between ACEs and insufficient sleep among adolescents. Drawing on a large nationally representative sample of adolescents aged 10–17 years in the U.S., the objective of this study was to investigate (1) the association between ACEs and insufficient sleep, and (2) the mediating effect of family resilience on the association between ACEs and insufficient sleep. Based on the extant literature, we hypothesized that: (1) ACEs would be positively associated with insufficient sleep, (2) family resilience would be inversely associated with insufficient sleep, and (3) family resilience would mediate the association between ACEs and insufficient sleep.




2 Data and methods


2.1 Data source and participants

The data used for this study came from the 2018–2019 National Survey of Children's Health (NSCH) conducted by the U.S. Census Bureau on behalf of the U.S. Department of Health and Human Services, Health Resources and Services Administration, and Maternal and Child Health Bureau. Detailed information about the NSCH, including the objectives, methodology, and sampling procedure, is provided in its methodology report (29, 30) and other publications by the authors (31–33). In brief, the NSCH is a nationally representative survey designed to: (1) estimate national and state-level prevalence for a variety of child and family health measures; (2) generate information about children, families, schools, and neighborhoods to help guide policymakers, advocates, and researchers; and (3) provide baseline estimates for federal and state performance measures, Healthy People 2020 objectives, and state-level needs assessments (29).

The 2018–2019 NSCH covers topics such as demographics, health and functional status, health care access and utilization, early childhood (0–5 years) issues, issues specific to middle childhood and adolescence (6–17 years), family functioning, parental health status and family, and neighborhood and community characteristics. The 2018–2019 NSCH covered children ages 0–17 years who live in households nationally and in each state. For households with more than one child, one child per household is randomly selected to be the subject of the detailed age-specific topical questionnaire. There were 59,963 children and adolescents ages 0–17 years in the 2018–2019 NSCH. However, the analyses presented in this study focuses on adolescents aged 10–17 years old (N = 28,097). The respondents to the 2018–2019 NSCH are parents or guardians who best know the child's health. However, given that NSCH reflects the population of children and adolescents ages 0–17, not parents or families, we report the findings in terms of children/adolescents, even if the question refers to the parents or family (e.g., if the parent reports living in poverty, we report on the child living in poverty). The 2018–2019 NSCH data have been de-identified and are publicly available; hence, no institutional review board approval was required.



2.2 Variables


2.2.1 Outcome variable

The outcome variable investigated in this study is insufficient sleep and was measured as a binary variable. Parents were asked, “DURING THE PAST WEEK, how many hours of sleep did this child get on an average weeknight?” The American Academy of Pediatrics endorsed a guideline developed by the American Academy of Sleep Medicine (34). The guideline recommends the following sleep hours: children aged 6–12 years should sleep 9–12 h a day, and children aged 13–18 years of age should sleep 8–10 h a day. For the purposes of this study, adolescents who met the recommended guideline were coded as 0, whereas adolescents who did not meet the recommended guideline were coded as 1.



2.2.2 Explanatory variables

The main explanatory variable examined in this study was exposure to ACEs. Exposure to ACEs was measured based on primary caregiver reports. Primary caregivers were asked, has this child EVER experienced any of the following?: (1) hard to get by on your family's income, (2) parent or caregiver divorced or separated, (3) parent or caregiver died, (4) parent or caregiver served time in jail, (5) saw or heard parents or adults slap, hit, kick punch one another in the home, (6) was a victim of violence or witnessed violence in the neighborhood, (7) lived with anyone who was mentally ill, suicidal, or severely depressed, (8) lived with anyone who had a problem with alcohol or drugs, and (9) treated or judged unfairly due to race/ethnicity. Each ACE item was coded 1 if the child has ever experienced this form of adversity, and no = 0, if the child had not experienced this form of adversity. A count measure of ACEs was then created by summing each item to arrive at the total number of ACEs with scores ranging between 0 and 9, with higher scores indicating exposure to more ACEs. Due to the non-normal distribution of ACEs scores, three or more were combined into one category and treated as an ordinal variable in the analysis (0, 1, 2, and ≥3). This measure of exposure to ACEs has been used in previous studies (31, 35).



2.2.3 Mediator

The mediator variable examined in this study was family resilience. Family resilience was measured using four items that asked parents, “When your family faces problems, how often are you likely to do each of the following”: “talk together about what to do”, “work together to solve our problems”, “know we have strengths to draw on”, and “stay hopeful even in difficult times”. Response to each item was measured on a Likert scale ranging from 1 “none of the time” to 4 “all of the time”. Scores on the family resilience measure range from 4 to 16, with higher scores indicating higher family resilience. The family resilience measure has been used in past research and has been found to be a valid measure of family resilience with strong internal consistency (15). In the present study, internal consistency (Chronbach's α) for the family resilience measure was α = 0.89.



2.2.4 Covariates

Other covariates examined in this study included immigrant status, household poverty level, receipt of welfare assistance, child has special healthcare needs, functional difficulties, and BMI. Immigrant status was measured as a binary variable based on parents' response to the question, “Was this child born in the United States?” Children born in the U.S. were coded as 0, whereas children born outside the U.S. were coded as 1. Household poverty/income level was measured based on the Federal Poverty Level (FPL) and was coded into the following categories “0 = 0%–99% FPL”, “1 = 100%–199% FPL” “2 = 200%–399% FPL”, and “3 = 400% or above FPL”. The FPL is calculated as the ratio of total family income and the family poverty threshold and reported as a rounded percentage. The family poverty threshold is derived from the Census Bureau's poverty thresholds. Thresholds vary by family size and the number of related children under 18 years. Receipt of welfare assistance was a composite measure based on response to the following four survey items that ask about whether someone in the child's family received: (1) benefits from the Woman, Infants, and Children (WIC) Program, (2) cash assistance from government welfare program, (3) Food Stamps or SNAP benefits, or (4) free or reduced-cost breakfasts or lunches at school during the past 12 months. Children with special health care needs were identified using the children with special health care needs screener, which is a five-item parent-reported tool designed to reflect the federal Maternal and Child Health Bureau's consequences-based definition of children with special health care needs. Children with special health care needs were coded as 1, and children with no special health care needs were coded as 0. Functional difficulties were measured based on responses to a series of questions that asked: “Does this child have one or more functional difficulties from a list of 12 difficulties?” Following the recommendation of the NSCH (29), children who do not have any functional difficulties were coded 0; children with one functional difficulty were coded 1, and children with two or more functional difficulties were coded 2. BMI in adolescents is age and sex-specific. BMI for age and sex categories was categorized into “Normal = under 85th percentile”, “Overweight = 85th–94th percentile”, and “Obese = 95th percentile or greater”.



2.2.5 Demographic variables

The following demographic variables were taken into account. Age was coded into 10–12 years, 13–15 years, and 16–17 years. Child sex was coded into “0 = Female” and “1 = Male”. Lastly, race/ethnicity was coded into “0 = non-Hispanic White”, “1 = non-Hispanic Black”, “2 = Hispanic”, and “3 = Other race/ethnicity”.




2.3 Data analyses

Descriptive, bivariate, and multivariate analytic techniques were employed in analyzing the data. The general distribution of all the variables included in the analysis was first conducted using percentages for categorical variables and mean and standard deviation for family resilience. This was followed by a bivariate association between insufficient sleep and the categorical variables using Pearson Chi-square test of association. The multivariate analysis involves the use of binary logistic regression to examine the association between exposure to ACEs and insufficient sleep while adjusting for family resilience and other covariates. Three logistic regression models were fitted. In Model 1, we regressed insufficient sleep on demographic and covariates. Model 2 consists of variables in Model 1 plus exposure to ACEs. Model 3, which is the fully adjusted model consists of variables in Model 2 plus family resilience. Adjusted odds ratios (AOR) are reported together with their 95% Confidence Intervals (C.I.). Variables were considered significant if the p-value was less than .05. Stata's “svyset” command was used to account for the weighting and complex survey design employed by the NSCH. All analyses were performed using Stata 17 M.P.




3 Results


3.1 Sample characteristics

Table 1 shows the general distribution of the variables examined in this study. Based on parent reports, we found that a little over one in five (22.4%) children did not meet the recommended sleep hours on an average night. Based on parent reports, about half of the children had no ACEs, about one in four (24.2%) had one ACE, 10.6% had two ACEs, and 14.6% had three or more ACEs. Family resilience was negatively skewed with an average resilience score of 13.5 (SD = 2.5). The sample was evenly distributed by sex (male = 50.6%). A little over half (51.3%) of the children were non-Hispanic White, with the remainder identifying as non-Hispanic Black (13.1%), Hispanic (25.5%), and Other (10.1%). A little over 15% of children received welfare assistance, and about one in four (24.6%) had some special health care needs. A little over two-thirds (68.9%) of the children had no functional difficulties, 18.8% had one functional difficulty, and 12.3% had two or more functional difficulties. About 70% of the children were classified as underweight/normal, 15.4% overweight, and 15.4% as having obesity.


TABLE 1 Descriptive statistics (N = 28,097).

[image: Table 1]



3.2 Bivariate association between insufficient sleep and sample characteristics

As shown in Table 2, there was a significant bivariate association between insufficient sleep and a number of variables. One in three (33.7%) children who were exposed to three or more ACEs compared to 26.1% of children exposed to two ACEs, 24.5% of children exposed to one ACE, and 17.3% of children not exposed to ACEs had insufficient sleep [χ2(3) = 550.48, p < .001]. The average family resilience score among children who had insufficient sleep was significantly lower than the average family resilience score among children who had sufficient sleep (Mhad sufficient sleep = 13.6 vs. Mhad insufficient sleep = 12.9, t = 20.96, p < .001). Respondents were more likely to have insufficient sleep if they were older, non-Hispanic black, were from households with income below the poverty level, received welfare assistance, had special health care needs, had functional difficulties, or were overweight or with obesity.


TABLE 2 Bivariate association between sample characteristics and insufficient sleep (N = 28,097).

[image: Table 2]



3.3 Multivariate logistic regression results examining exposure to ACEs insufficient sleep

Table 3 shows the multivariate logistic regression results examining exposure to ACEs and insufficient sleep. Controlling for the effects of other factors in Model 2, we found a dose-response effect of exposure to ACEs on insufficient sleep. The odds of having insufficient sleep were 1.82 times higher for children exposed to three or more ACEs (AOR = 1.82, p < .001, 95% CI = 1.46–2.27), 1.4 times higher for children exposed to two ACEs (AOR = 1.40, p = .001, 95% CI = 1.15–1.72), and 1.32 times higher for children exposed to one ACE (AOR = 1.32, p = .002, 95% CI = 1.11–1.57), all when compared to children with no exposure to ACEs. This significant association was partially attenuated with the addition of family resilience in Model 3. Controlling for the effect of other factors and family resilience, the odds of having insufficient sleep were 1.63 times higher for children exposed to three or more ACEs (AOR = 1.63, p < .001, 95% CI = 1.30–2.05), 1.32 times higher for children exposed to two ACEs (AOR = 1.32, p = .007, 95% CI = 1.08–1.62), and 1.27 times higher for children exposed to one ACE (AOR = 1.27, p = .007, 95% CI = 1.07–1.51), all when compared to children with no exposure to ACEs. Family resilience partially mediated exposure to ACEs on insufficient sleep. Controlling for the effect of other factors, a one-point increase in family resilience score decreased the odds of having insufficient sleep by a factor of 12% (AOR = 0.88, p < .001, 95% CI = 0.86–0.91). Odds were more than fivefold higher for children ages 16–17 years to have insufficient sleep (AOR = 5.56, p < .001, 95% CI = 4.65–6.66), and 2.51 times higher for children ages 13–15 years to have insufficient sleep (AOR = 2.51, p < .001, 95% CI = 2.10–3.00), both when compared to children ages 10–12 years. The odds of having insufficient sleep were 1.70 times higher for non-Hispanic Black children (AOR = 1.70, p < .001, 95% CI = 1.38–2.09) and 1.29 times higher for Hispanic children (AOR = 1.29, p = .011, 95% CI = 1.06–1.56) when compared to their non-Hispanic White counterparts. Children were more likely to have insufficient sleep if they had two or more functional difficulties (AOR = 1.36, p = .011, 95% CI = 1.07–1.72) or had obesity (AOR = 1.32, p = .009, 95% CI = 1.07–1.62).


TABLE 3 Predictors of insufficient sleep (N = 28,097).
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4 Discussion

This study examined the association between exposure to ACEs and insufficient sleep, focusing on family resilience as a mediator. Overall, a little over one in five adolescents in our sample did not get sufficient sleep. This is lower than prior studies in which up to 75% of adolescents surveyed did not get sufficient sleep (3, 6). This difference may be attributable to the type of report—data from our study used parent-reports of adolescent sleep, whereas past studies that found higher estimates were data based on adolescent self-report (3). A prior study with elementary-age children found that children self-reported more sleep problems than their parents reported (36). Given the adverse outcomes associated with insufficient sleep among adolescents, it could be helpful for schools to include ongoing programs to educate adolescents and their families about better sleeping practices. In addition, it is possible that later school start times, as advocated by the American Physical Therapy Association, the Centers for Disease Control and Prevention, and the American Academy of Pediatrics, could facilitate improved sleep for adolescents (37).

Consistent with prior literature (9, 20, 21), we found a positive association between exposure to ACEs and insufficient sleep. Some prior studies have found that ACEs are associated with negative sleep outcomes among adults, such as shorter sleep duration/insufficient sleep, poor sleep quality, and overall sleep problems (37, 38). One recent study found that adolescents exposed to at least two ACEs were 70% more likely to have insufficient sleep than those who had no ACEs (11). This may result from the physiological impact of exposure to trauma on child well-being; indeed, prior researchers have found a link between post-traumatic stress disorder resulting from trauma and insufficient sleep among maltreated adolescents (39). As more focus is placed on screening and responding to ACEs in schools, it could be important to include sleep screenings and education on sleep health to identify potential impacts of adversity on adolescent sleep.

Building upon Lin and colleagues' (11) study on exposure to ACEs and insufficient sleep, our findings suggest that family resilience may partially mediate the association between exposure to adversity and insufficient sleep among adolescents. In a systematic review of family contextual factors and childhood sleep, Covington and colleagues (40) posited that the family context may contribute to child sleep-wake regulation; in households with less structure, routine, or discord, a child's ability to regulate their sleep could be negatively impacted. The current findings are set in a slightly different context than Covington et al.'s (40) study due to the conceptualization of family context. The context is resilience and is focused on the family's closeness and ability to work together to resolve issues. Covington et al.'s study considers a number of different factors as part of the family context, though the findings of the present study are in partial alignment with that of Covington et al. (40) that included family discord as part of their conceptualization which aligns more closely with the current study's mediator. It is also worth noting that other researchers have found sufficient child sleep to improve family functioning and harmony (41). Therefore, future research could explore this association longitudinally to determine the directionality of findings. For example, future research could use multiple measures of sleep (e.g., parent-report, biometric measures, adolescent-report) to track adolescents over time and the function of household factors such as family functioning and cohesion.

In addition to our main independent variables, we found child demographic factors such as child age, functional difficulties, and BMI were associated with insufficient sleep. Prior studies have had inconsistent findings on the association between child age and sleep; Baiden and colleagues (6) found no significant association between age and insufficient sleep among a nationally representative sample of adolescents ages 14–18 years. In contrast to some prior research (42), we did not find a significant association between child gender and insufficient sleep. It is possible that the lack of difference by gender among our sample could be due to the parental report of adolescent insufficient sleep; some prior research has found that compared to their adolescent children, parents are less likely to report risk related to sleep (43). With regards to BMI, our findings are consistent with prior research that have found BMI to be positively associated with insufficient sleep (42).

In parallel to the child factors explored above, some experts have raised concern that children of color may be at higher risk of experiencing insufficient sleep than their White peers (44). Even after adjusting for factors such as household poverty level, exposure to ACEs, and special child needs or functional limitations, children who were Black or Hispanic had higher odds of having insufficient sleep than their non-Hispanic White peers. It is possible that exposure to discrimination or racism may contribute to sleep insufficiency and sleep disturbance among adolescents (44, 45). While we found an association between race/ethnicity and insufficient sleep, immigrant status did not impact insufficient sleep among our sample of adolescents. Some prior literature has found that U.S.-born Latinos have higher rates of sleep insufficiency than immigrant Latinos (46), aligning with the immigrant paradox that posits immigrants to the U.S. tend to have better health outcomes than U.S.-born citizens (47). It is possible that the relatively low percentage of foreign-born adolescents in our sample was not sufficient to detect slight differences. However, it is also possible that after adjusting for other factors such as family resilience, ACEs, and household poverty, some of the factors that may influence the immigrant paradox were accounted for.

Surprisingly, we did not find a significant association between household poverty status or receipt of financial assistance and insufficient sleep. An international study that compared the U.S. and other countries found that individuals with financial concerns had less sleep on average than those without financial difficulties (48). Other literature has linked lower socioeconomic status to higher risk of insufficient sleep among children and adolescents (49). However, one other study using national data from the U.S. found that higher income and more highly educated parents of adolescents were more likely to report sleep insufficiency among their adolescents than lower-income parents (50). Therefore, future research could also utilize adolescent self-report and parental reports or sleep diaries to get a more accurate measure of insufficient sleep across socioeconomic statuses (51).


4.1 Limitations

This study has some limitations that are worth noting. First, the outcome variable, insufficient sleep was reported by parents of adolescents. Given the difference in the proportion of adolescents in our sample that reported insufficient sleep with proportions in other recent national studies using adolescent self-reported data, future research could triangulate reports and explore reasons for these discrepancies. Also, the lack of an objective sleep measure (e.g., actigraphy) and lack of additional measures of other dimensions of sleep health, such as sleep disorders, sleep quality, DSP, etc. may impact the findings reported in the current study. Future studies that employed objective sleep measures or other dimensions of sleep health are warranted. Second, the data used in this study are cross-sectional. Therefore, we are unable to determine directionality for our findings—particularly with regard to family resilience. As we found evidence of shared variance between family resilience and ACEs in our model, future research is needed to follow adolescents longitudinally and determine directionality. Third, the ACE items employed in this study were based on parent reports. Therefore, it is possible that some items were underreported due to social desirability. Also, it is possible that older adolescents may have experienced ACEs that parents are not aware of, further highlighting the need for adolescent self-report. The items asked in this database also differ slightly from items asked in the CDC ACE module and in the original Kaiser Permanente ACE study. While we can compare our findings with other studies using NSCH, these differences in operationalization limit our ability to directly compare with ACE studies that use other data sources.




5 Conclusion

This study examined the association between exposure to ACEs and insufficient sleep among adolescents, exploring the role of family resilience as a mediator. Although exposure to ACEs was positively associated with insufficient sleep among adolescents, family resilience partially mediates the association. Therefore, there are modifiable factors that may improve sleep outcomes among adolescents who have been exposed to adversity. Future research can help elucidate findings and establish the directionality of this association.
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