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Abstract

Background—Exposure to childhood adversities (CA) is associated with sleep disturbances; 

however, evidence has largely been drawn from cross-sectional data and has not addressed 

the relationship across developmental stages. Also, most studies have primarily focused on non­

Hispanic White cohorts with a dearth of longitudinal evidence about racial/ethnic minorities. We 

examined the longitudinal association between CA and sleep disturbances in Puerto Rican youth.

Method—The Boricua Youth Study is a longitudinal study of Puerto Rican youth living in San 

Juan, Puerto Rico, and the South Bronx, NY (N = 2491). Among youth 5–9 and 10–16 years 

old, sleep disturbances were assessed through three yearly interviews. Lifetime exposure to CA 

included parental loss, child maltreatment, parental maladjustment, and exposure to violence. 

Weighted generalized linear mixed models examined the longitudinal association between CA and 

sleep disturbances in youth adjusting for sociodemographic and contextual covariates.

Results—The prevalence of sleep disturbances was similar in both age groups (ages 5–9 and 

10–16). In multivariable mixed models, CA were associated with sleep disturbance across three 

Waves among 10–16-year-olds. For example, having 2–3 or ≥ 4 types of CA were related to a 
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higher prevalence of trouble falling/staying asleep in models adjusting for social context, gender, 

welfare status, or mother’s education. No associations were observed among 5–9-year-olds.

Conclusion—The results suggest that cumulative adversities in childhood may lead to sleep 

problems in adolescence. These findings highlight the utility of addressing CA during childhood 

to help reduce sleep-wake disorders throughout adolescence, a known risk factor for future mental 

and physical health problems.
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Introduction

Sleep plays a critical role in child and adolescent development. Disturbances in the quality 

or quantity of sleep have been linked to a range of adverse health outcomes in children and 

adolescents, including poor school performance [1], behavioral and cognitive problems [2], 

obesity and increased metabolic risk [3], substance use [4], injury [5], and mental health 

disorders [6]. Childhood adversity is defined as childhood experiences (< 18 years old) that 

threaten the child’s bodily, familial, or social safety or security, and are recognized as a 

crucial early life environmental component influencing a range of unfavorable outcomes 

across the life course [7–10]. Recent evidence suggests that childhood adversities (i.e., child 

maltreatment, neglect, parental separation, parental substance abuse, family dysfunction) are 

a significant risk factor for sleep disturbances in adults [11], but less is known about the 

association in children and adolescents.

To date, studies examining the relationship between childhood adversities and sleep 

disturbances rely largely on cross-sectional data or retrospective analyses and assess the 

relationship between isolated adverse childhood experiences, such as exposure to abuse or 

neglect [12], with sleep disturbances. These studies have observed at least a 20% greater risk 

of problems with sleep in adults exposed to childhood maltreatment [13], with only a few 

studies conducted among adolescents [14] and even fewer studies among preadolescents 

[15]. In the literature, many studies have failed to capture the interconnectedness of 

childhood adversities experienced by children when only one adversity or construct of 

adversity is assessed. Furthermore, childhood adversities are experienced both in- and 

outside of the home/family setting. Therefore, studies focusing on a narrow range of 

adversity types limit the scope and interpretation of findings in this area of research [16]. 

Considerable gaps in the literature regarding childhood adversity and sleep problems among 

youth still exist, but understanding whether adversities impact sleep earlier in the life course 

is important to developing interventions as well as understanding mechanisms that may drive 

these associations.

Differences in sleep disturbances may vary by developmental stage. It remains unclear 

whether childhood adversities negatively affect sleep across all stages of childhood 

development or whether there are specific developmental periods [17] when the harmful 

effects of adversity are most heightened. Changes in sleep follow a characteristic pathway 

as children grow from infants into adolescents. As children transition through different 
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developmental stages, emergence and resolution of sleep disturbances may also fluctuate. 

In studies of adolescents, it has been observed that exposure to adversities compared with 

no exposure is associated with having insomnia [17, 18], but we do not yet know if these 

findings are echoed in preadolescent children. We are also unaware of any longitudinal 

studies of childhood adversities that assessed children at different developmental stages. 

Identifying and treating children with sleep disturbances early in development may be 

essential in reducing the adverse effects of childhood adversities in later life.

Among those who are economically disadvantaged and racial/ethnic minorities, there is 

a higher prevalence, and a broader range of adversities experienced [19]. Certain types 

of adversities (i.e., exposure to violence/crime, feeling unsafe in one’s neighborhood) 

are more common in minority populations and have been associated with poorer sleep 

quality and duration [20, 21] and insomnia symptoms [22]. Relatedly, identification of 

risk factors for poor health in Latinos, and specifically the influence of sleep patterns, 

has received limited attention [23]. Of the major US Latino subgroups, Puerto Ricans 

carry a disproportionate burden of health consequences and more severe consequences 

associated with sleep disturbances such as obesity, diabetes, and hypertension [24], and 

have a higher prevalence of short sleep among Hispanic/Latino subgroups. Reasons for 

the widening gap in health disparities between Puerto Ricans and other Hispanic/Latino 

Americans in the USA are not well understood, but variations between subgroups based 

on cultural background, socioeconomic status, and care-seeking behaviors are considered to 

be significant contributors [25]. However, there is a dearth of information on disparities in 

sleep disturbances and the role of sociocultural context in these relationships [26], especially 

among Latinos. Limited evidence suggests that sleep duration may be shorter [27] and 

subjective sleep quality may be poorer for Latino adults compared with Caucasian adults 

[28], with even fewer studies focusing on Latino children [29].

To address limitations in past literature and increase understanding about the relationship 

between childhood adversities and sleep disturbances in children, our study sought to 

examine the prospective association between childhood adversities and indicators of 

sleep disturbance in a longitudinal cohort of Puerto Rican youth. Specifically, this study 

contributes to the research by presenting an opportunity for understanding the developmental 

origins of sleep disturbances given racial/ethnic disparities in sleep and the influence 

of childhood adversity on sleep disturbances. We modeled the effects of childhood 

adversity on three separate symptoms of sleep disturbance: trouble falling/stay asleep, 

daytime sleepiness, and having bad dreams/nightmares, and hypothesized that childhood 

adversities would be associated with each factor of sleep disturbance among children. 

The study addressed three research questions to test this hypothesis: First, what is the 

prospective association between childhood adversity and sleep disturbances? Second, does 

the prospective association between childhood adversity and sleep disturbances differ 

between age groups representing key developmental periods? Finally, does sex (male and 

female) and social context (living in Puerto Rico or the South Bronx, NY) modify the 

relationship between childhood adversity and sleep disturbance among Puerto Rican youth?
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Methods

Data

The Boricua Youth Study (BYS) is a longitudinal study of 2491 Puerto Rican children living 

in the South Bronx (n = 1138) in New York and the standard metropolitan areas of San Juan 

and Caguas (n = 1353) in Puerto Rico. The BYS was designed to study disruptive behavior 

disorders in Puerto Rican youth. The study design and procedures are detailed elsewhere 

[30]. In brief, the study used a representative probability sample of the study sites based on 

the 1990 Census. Eligible households had the following inclusion criteria: families with at 

least one caretaker of Puerto Rican background and the presence of a child ages 5 to 16 at 

Wave 1. In households with more than three children, up to three children were randomly 

selected. All participants provided written informed consent, and assent forms for younger 

children. Interviews were conducted in Spanish or English; all of the participants in Puerto 

Rico chose Spanish interviews. Follow-ups were conducted annually for three Waves. After 

three Waves, the retention rate was over 85%. The study was approved by the Institutional 

Review Boards at the New York State Psychiatric Institute and the University of Puerto Rico 

Medical Sciences Campus and procedures have been performed in accordance with the 1964 

Declaration of Helsinki and its later amendments or comparable ethical standards.

Measures

Exposure: Cumulative Childhood Adversities—Childhood adversity was measured 

from a series of parent and youth responses using questions based on items from 

validated scales [31–34]. Lifetime exposure to childhood adversities was measured at 

Wave 1 using eleven items that evaluated four childhood adversity constructs (see 

Supplemental Table 1): (1) youth-reported parental loss (death or divorce/separation), 

(2) youth-reported maltreatment (neglect and physical, sexual, and emotional abuse), (3) 

parental maladjustment (intimate partner violence, antisocial personality, substance use 

problems, emotional problems) reported by parents, and (4) youth-reported exposure to 

violence. These constructs overlap with the ten items that are part of the original Adverse 

Childhood Experiences Study [35], which focused on adverse experiences in the home. A 

final item (exposure to violence) was added to expand on the type of experienced childhood 

adversity that is relevant to urban populations [36, 37] and youth who witness, are a victim, 

or know someone exposed to several violent acts [38]. We assessed exposure to violence 

through youth’s report of being a victim of one or more violent acts. Each adversity item 

was coded as a binary variable.

For this study, we use the accumulation of risk conceptual model to describe how exposures 

in early life may affect health risk over the life course. The accumulation model postulates 

that correlated and independent risks can build over time to cumulatively influence health 

outcomes later in life [39, 40]. We hypothesize that an increasing number of adverse events 

across childhood will be associated with a higher prevalence of sleep disturbances; in other 

words, with more childhood adversities, we would expect great health risk. The number of 

childhood adversities was categorized into four groups to capture the effects of cumulative 

adversities (0 adversities, 1 adversity, 2–3 adversities, 4+ adversities) for analysis. The 
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childhood adversity measure included in the current study is a modification of a previously 

constructed scale used by the BYS [36].

Outcome: Sleep Disturbances—Symptoms of sleep disturbances were assessed at each 

of the three Waves using parent report only for participants 5–9 years old at Wave 1 and both 

parent and youth report for participants 10–16 years old at Wave 1, hereafter 5–9-year-olds 

and 10–16-year-olds. Responses to questions in the Depression and Dysthymia sections of 

the DISC-4 were used to assess three types of sleep disturbances in the past year: (a) trouble 

falling/staying asleep (Was there a time when [the child/you] had trouble sleeping—that 

is, trouble falling asleep, staying asleep, or waking up too early?); (b) daytime sleepiness 

(Was there a time when [the child/you] slept more during the day than [he/she] usually 

do/does?); and (c) bad dreams/nightmares (Has there been a time when [the child/you] had 

a lot of bad dreams or nightmares?). Response options for each question were yes/no. We 

recognize that each of the sleep factors used in this study are different from one another 

and access different underlying sleep problems. Therefore, each sleep disturbance item was 

used as a separate outcome measure. To assess the effects of childhood adversity on sleep 

disturbances among children across both developmental periods (ages 5–9 and 10–16), the 

primary analysis was restricted to parental report of sleep disturbances. A separate analysis 

was conducted using youth-reported sleep disturbances (ages 10–16) to test the robustness of 

our results using parent-reported data.

Demographic factors included sociocultural context (study site), child gender and age, 

poverty (below or above federal poverty level), and maternal education (less than high 

school, high school, and college/above).

Statistical Analysis

Participants were stratified by age at Wave 1 (5–9 and 10–16 years of age) based on 

the sleep questionnaire reporting sources and analyses were conducted separately for 

each age group. Univariate analyses were conducted to examine the distribution of sleep 

disturbances (parental report), childhood adversities, and covariates. Generalized linear 

mixed models (GLIMMIX [41]) were used to test the prospective associations between 

childhood adversities measured at Wave 1 and the likelihood of having an indicator of sleep 

disturbances across three Waves. We calculated prevalence ratios (PRs) and 95% confidence 

intervals (CI) with Poisson regression models fit to the binary response, a random intercept 

for each family identity, and a nested random intercept to address the nested family study 

design for each subject using the GLIMMIX procedure [42]. The PR is preferable to the 

odds ratio when the outcome is common and allows for better interpretability, among 

other favorable statistical properties [42]. Each model was fully adjusted for study site, 

participant age, gender, poverty, mother’s age at the time of assessment, and propensity 

score (predicted by maternal education, family income, family structure—single versus 

two-parent family). Models also included an interaction term for childhood adversity and 

time—tests for interaction between childhood adversities and time (Wave) were statistically 

significant in both age groups; Type III test p < 0.01. Average adjusted prevalence ratios are 

reported. Two sensitivity analyses were conducted. First, we examined youth- rather than 

parent-report of sleep disturbances among 10–16-year-old children to gauge the robustness 
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of the data to two different reporting sources. Second, we reran multivariable analyses 

stratified by three age categories (5–8, 9–12, 13–16 years) to assess possible developmental 

differences on measures of effect. All analyses were conducted in SAS 9.4. Descriptive 

statistics and longitudinal regression analyses incorporate design weights that adjust for the 

differential probability of selection into the study and differences in the age and gender 

distributions between the 1990 and the 2000 Census.

Results

Descriptive Statistics

Wave 1 characteristics of the Boricua Youth Study sample (N = 2491) are presented in 

Table 1 by youth age group. Overall, the distribution of characteristics was similar between 

5–9- and 10–16-year-olds. The majority of participants were male (52% and 50%), living in 

Puerto Rico (56% and 53%), living in households not receiving welfare assistance (53% and 

55%), and mothers had a high school education or higher (57% each), respectively. About 

50% of both 5–9- and 10–16-year-olds had 2 or more childhood adversities.

Figure 1 shows the prevalence of having each sleep disturbance type by Wave stratified by 

age group. Except for bad dreams/nightmares among the younger children (14%), the most 

common type of sleep disturbance was trouble falling/staying asleep, present in about 10% 

or more of children from both age groups. The largest developmental differences were found 

for daytime sleepiness from 5 to 6% in 5–9-year-olds and 8–12% in older children.

Childhood Adversities and Sleep Disturbance

We assessed the relationship between childhood adversities and reported sleep disturbance 

using cross-tabulations. Table 2 shows the weighted prevalence of sleep disturbances in 

youth reporting on lifetime childhood adversities at Wave 1. Prevalence of trouble falling/

staying asleep, daytime sleepiness, and having bad dreams/nightmares in 5–9-year-olds were 

not significantly different across levels of adversities. In participants 10–16 years old, those 

with 2 or more adversities were significantly more likely to report daytime sleepiness than 

experiencing bad dreams/nightmares (p < 0.01).

In adjusted multivariable models using parent-reported sleep disturbance in youth 5–9 

years old, childhood adversities were not significantly associated with higher prevalence of 

trouble falling/staying asleep, daytime sleepiness, or having bad dreams/nightmares (Table 

3). In youth 10–16 years old, using parent-reported sleep quality, having 2–3 or ≥ 4 types 

of childhood adversities compared with 0 childhood adversities were related to higher 

prevalence of trouble falling/staying asleep across each of the three Waves in adjusted 

models (APR2–3CA = 3.73, 95% CI 1.52, 9.15; APR ≥4CA = 7.68, 95% CI 2.67, 22.04). 

Having ≥ 4 childhood adversities compared with 0 CA was related to higher prevalence 

of daytime sleepiness (APR≥4CA = 3.67, 95% CI 1.32, 10.23) and having bad dreams/

nightmares (APR≥4CA = 3.42, 95% CI 1.04, 11.27) (Table 4). In both age groups, we tested 

for differences by study site and sex, but no significant differences were observed.
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Sensitivity Analyses

In the first sensitivity analysis, youth-reported sleep disturbances replaced parent-reported 

measures in multivariable models among the 10–16-year-olds. Findings were generally 

consistent and showed no significant differences based on informant report (Supplemental 

Table 2). In the second sensitivity analysis, participants were categorized into narrower 

age categories (5–8, 9–12, and 13–16 years) and models were reanalyzed within each age 

group strata to test the robustness of the results to more distinct developmental stages. 

The results were generally consistent with estimates reported for the broader age categories 

(Supplemental Table 3). Note: given the small sample size for 13–16-year-olds and response 

distribution for “having bad dreams/nightmares” (Wave 1 n = 19; Wave 2 n = 10; Wave 3 n = 

14), the model failed to converge.

Discussion

To summarize the results, this study provides evidence that having an accumulation of 

childhood adversities is significantly associated with sleep disturbances (trouble falling/

staying asleep, daytime sleepiness, and having bad dreams/nightmares) in youth 10–16 years 

of age. In general, the estimated prevalence ratios showed a dose-response relationship 

with increasing adversities being associated with increased risk of sleep disturbances in 

fully adjusted analyses. For younger children, cumulative childhood adversities were not 

significantly associated with any of the sleep disturbance indicators. These results extend the 

current knowledge on the association between adversities and sleep to a younger age group 

than has previously been reported [11, 18].

Sleep problems are frequent in children, and the rates observed in this study are similar to 

those reported in other cohort studies [17]. Our results are consistent with recent findings 

by Wang et al. (2016) [18], who concluded in a cross-sectional analysis that retrospective 

report of exposure to adversities in childhood is associated with insomnia in adolescents, a 

type of sleep disturbance characterized by difficulty falling or staying asleep. Our findings 

additionally note an association between adversities and symptoms of daytime sleepiness 

and having bad dreams/nightmares. Furthermore, the results are also consistent with the 

cumulative risk theory that constructs of childhood adversities are highly interrelated [13] 

and supports studying the effects of accumulation of childhood adversities on outcomes 

rather than focusing solely on individual childhood adversities.

We did not observe childhood adversities to be significantly associated with sleep 

disturbances in children 5–9 years of age. We hypothesize that the burden of sleep 

disturbance in youth varies by developmental stage and may contribute to our findings. 

Early adolescence is a developmental period marked by numerous physiological (e.g., 

pubertal development) and psychosocial (e.g., development of identity) changes [43], and 

also changes in habitual sleep patterns. Sleep duration begins to decrease from age 10 

and throughout adolescence with an increased tendency to fall asleep during the day and 

in more severe cases, problems with insomnia [44]. These changes differ from the sleep 

needs and patterns of elementary school-aged children, who are commonly characterized 

as having fewer difficulties falling asleep or sleeping through the night compared with 

their sleep experiences during infancy and toddler stages, but may have an increased 
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prevalence of parasomnias (i.e., sleepwalking, nightmares, bruxism, and enuresis) [45]. 

Therefore, the effect of childhood adversities on sleep disturbances may differ by age 

group, as has been seen in our study. Another consideration for the lack of association 

between childhood adversity and sleep in the younger participants may be due to the 

possible lack of agreement between parent report of their child’s sleep and the youth’s 

sleep experience. A vast literature has suggested that school-aged children may perceive 

their own somatic complaints very differently than their parents [46–48]. Especially as 

children age, parents often have less information about or lack awareness entirely of some 

of their child’s emotional and behavioral challenges including their child’s sleep health. 

Thus, considering only the parent’s perspective on sleep issues of a child may provide an 

incomplete assessment of the child’s experience. For participants 10 years of age and older, 

we were able to compare associations between childhood adversity and sleep disturbances 

reported by parents with sleep disturbances reported by the youth, and noted consistent 

findings between the two reporting sources. However, we did not ascertain self-reported 

sleep disturbance items among children under 10 years of age. Other possible explanations 

include the impact of changes in sleep architecture, hormonal changes that occur due to 

puberty, degree of parental involvement, and school-related stress, all of which change 

during early adolescence, and the role of latency or chronicity of exposure to childhood 

adversities [11, 48, 49]; however, we did not have the capacity to assess these factors. 

Finally, there may be some programming mechanism that may occur, where disruptions to 

sleep may result from childhood adversities when children are very young, but only appear 

to manifest themselves later in life (e.g., adolescence, adulthood).

A growing body of evidence from research on trauma, stress, sleep neurobiology, and 

psychophysiology converge to suggest that exposure to trauma in childhood evokes intense 

stress or fear response that causes general disruption in regular routines and ultimately 

sleep and circadian dysregulation [50]. There exist several plausible mechanisms that 

could connect childhood adversities to sleep disturbances. Substantial evidence suggests 

that stress due to childhood adversities elevates corticotrophin-releasing hormone (CRH), 

which subsequently results in hypothalamic-pituitary-adrenal (HPA) axis and sympathetic 

nervous system hyperactivity. This hyperactivity manifests itself as hyperarousal of both 

the physiological and neurobiological states of equilibrium, which subsequently affects 

homeostatic sleep quality [51]. The relationship between stress, coping strategies, and sleep 

remains unclear but may be crucial in understanding how older adolescents successfully 

transition to adulthood with regulated sleep/waking patterns despite years of dysregulated 

sleep during adolescence [52].

The findings from the present study must be interpreted in light of its limitations. First, 

sleep disturbances were assessed using three single-question survey items as opposed to a 

validated scale [53], and did not comprehensively measure other vital dimensions of sleep 

(e.g., timing, duration). Given the limited prospective data available for this topic area, 

we find the current indicators to be adequate to address the research questions posited 

in this study. Second, our indicators of sleep disturbances were taken subjectively using 

questionnaires and did not include objective measures (e.g., polysomnography, actigraphy). 

Objective measures of sleep in youth have the benefit of identifying characteristics of sleep 

quality and duration at different sleep stages; however, they fail at capturing the subjective 
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sense of having a sleep problem. For example, in one study, children with depression 

reported sleep disturbances using sleep diaries, but these disturbances were not captured 

by the encephalogram measures [54]. Therefore, both forms of sleep measurements have 

their strengths and limitations, and our use of self-reported sleep has value in answering 

our research question. Other limitations include our inability to assess timing, persistence, 

and severity of childhood adversities as well as possible residual confounding for the 

associations observed between childhood adversities and sleep disturbances. For example, 

sharing a room with many siblings is associated with increased sleep problems [55], but we 

lacked data to control for these effects.

The major strengths of the present study include a large sample size selected 

probabilistically, the longitudinal design, and high compliance rate at follow-up. We also 

considered a range of sleep-related disturbances rather than a specific disorder and assessed 

different reporting sources, when available. The present study focused on sleep in Latinos 

and specifically in Puerto Rican youth, which, to our knowledge, has not been documented 

previously even though Puerto Ricans are the second-largest Latino minority group in the 

USA. While the findings need to be replicated in other settings, the results suggest that the 

association between childhood adversity and sleep disturbances among Puerto Rican youth 

emerges in early adolescence.

In conclusion, the results of this study suggest that young adolescents with a greater 

accumulation of childhood adversities experience sleep disturbances that persist over several 

years. This association is not explained by social context, gender, welfare status, and 

mother’s education. These early findings highlight the utility of addressing childhood 

adversities during early life to help reduce sleep-wake disorders throughout adolescence, 

a known risk factor for future mental and physical health problems. Future work may be 

able to build upon this evidence and help to identify factors (e.g., childhood alcohol use 

and depression) that may explain the relationships observed and generate targeted therapies. 

Intervening on the effects of childhood adversities in childhood may help to reduce or 

prevent sleep disturbances in later adolescence and adulthood.
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Fig. 1. 
Weighted prevalence of sleep disturbances (parent report) by age group and Wave
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