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Abstract

Adverse childhood experiences (ACEs) represent substantial threats to public health and affect 

about 58% of youth in the US. In addition to their acute effects such as injury and physical trauma, 

ACEs are associated with an increased risk of several negative health outcomes throughout the life 

course. Emerging evidence suggests sleep disorders may be one such outcome, but existing studies 

have not been systematically reviewed and summarized. We conducted a systematic review to 

summarize the evidence concerning the relationship between ACEs and sleep disorders and 

disturbances, with a focus on adult women. Original publications were identified through searches 

of the electronic databases MEDLINE, Embase, and Web of Science using key words 

“childhood,” “adversity,” “abuse,” and “sleep” as well as searches of the reference lists of eligible 

studies. Studies evaluating ACEs that occurred before 18 years of age and sleep outcomes that 

were assessed at 18 years or older were adjudicated and included. A total of 30 publications were 

identified. Of the 30 studies, 28 were retrospective analyses and there was vast heterogeneity in 

types of ACEs and sleep outcomes measured. The majority of retrospective studies (N=25 of 28) 

documented statistically significant associations between sleep disorders including sleep apnea, 

narcolepsy, nightmare distress, sleep paralysis, and psychiatric sleep disorders with a history of 

childhood adversity. In many studies, the strengths of associations increased with the number and 

severity of adverse experiences. These associations were corroborated by the two prospective 

studies published to date. Notably, investigators have documented statistically significant 

associations between family conflict at 7-15 years of age and insomnia at 18 years of age (OR = 

1.4; 95% CI = 1.2-1.7) and between childhood sexual abuse and sleep disturbances 10 years later 

in adult women (β = 0.24, p < 0.05). There is a growing scientific body of knowledge suggesting 

an association between ACEs and multiple sleep disorders in adulthood. Available evidence 

indicates the need to develop treatment strategies such as trauma-informed care for survivors of 

abuse who are suffering from sleep disorders and disturbances. Further, longitudinal studies 

among diverse populations are needed to improve overall understanding of this association and to 

investigate potential gender and racial/ethnic disparities in the strength of the association.
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1. Introduction

Adverse childhood experiences (ACEs), typically defined as stressful or traumatic life 

events that occur during the first 18 years of life, such as emotional, physical, or sexual 

abuse, emotional or physical neglect, or other forms of family dysfunction, are pervasive 

and significant public health problems [1-3]. A 2008 nationally representative telephone 

survey estimated that about 61% of children and youth in the US experience at least one 

ACE per year [4]. This figure slightly decreased to 57.7% in 2011 [5]. The 2011 national 

survey reported that 13.7% of children had experienced maltreatment, 8.0% had experienced 

emotional abuse, and 3.7% had experienced physical abuse in the year prior to survey [5]. 

With regards to sexual abuse, 5.6% of children had been sexually victimized in the last year 

while 2.2% had been sexually assaulted. These estimates vary greatly by sex; among 14- to 

17-year-old girls, 22.8% had experienced sexual victimization in the last year and 10.7% 

were sexually assaulted [5]. Additionally, the likelihood of lifetime sexual assaults was 

significantly higher for girls than for boys (17.4% vs. 4.2%) [5]. Because ACEs affect the 

majority of American children, it is gravely important to understand the burdens associated 

with these early-life events.

In addition to their acute effects such as injury and physical trauma, ACEs are associated 

with an increased risk of several negative health outcomes across the life course, such as 

mental illness, substance abuse, heart disease, and premature mortality [1-3, 6-13]. Among 

the few studies that have been conducted among women, investigators have identified 

suicide attempts and revictimization as additional outcomes of ACEs that have been 

exclusively identified among women [12, 13]. Early detection of a history of ACEs is 

critical in developing trauma-informed care for subsequent health consequences and in 

preventing further adverse health outcomes [14]. As a result, there is a pressing need to 

identify the long-term effects of ACEs.

Current evidence suggests that adult sleep disorders may be one such effect of ACEs. Sleep 

disorders are highly prevalent health concerns, estimated to affect 50 to 70 million 

Americans, and have cumulative effects over time [15]. Sleep disorders not only contribute 

to lost work-related productivity, they also lead to severe health outcomes such as obesity, 

hypertension, diabetes, occupational injuries, depression and premature mortality [16-20]. 

Identifying sleep disorders as a consequence of ACEs will inform the development of more 

effective therapy for survivors of abuse who are suffering from sleep disorders. 

Additionally, an accumulating body of epidemiologic evidence has identified sleep as a 

common mediator of many of the associations between ACEs and the aforementioned health 

outcomes. Thus, identifying and treating sleep disorders in patients exposed to an ACE 

could prevent additional downstream health and social consequences [7, 21-23]. 

Understanding the association between ACEs and adult sleep disorders in women is of 

particular interest because women are disproportionately affected by certain types of ACEs 
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(e.g. sexual abuse) and sleep problems (e.g. difficulty maintaining sleep and excessive 

daytime sleepiness), and because women are at risk for unique health outcomes (e.g. 

revictimization and suicide) as a result of physical and emotional abuse [5, 12, 13, 24]. The 

following is a review of the literature regarding the association between ACEs and sleep 

disorders in adulthood. Because of the high burden of victimization and the potential for 

revictimization among girls and women, we place particular emphasis on summarizing the 

influences of childhood adversity and sleep disorders among women. Information gleaned 

from this review will contribute to a research and public health agenda that addresses the 

needs of survivors of ACEs.

2. Methods

The literature search for this systematic review included original studies of human subjects 

with no limitation on year of publication. The search was open to observational studies, 

including case series with 10 or more subjects, cross-sectional, prospective cohort, 

retrospective cohort, and case-control studies, as well as randomized trials. The exposure of 

interest, ACEs, was limited to adversity- or abuse-related events that occurred before 18 

years of age. ACEs could have been assessed using self-report, family member reporting, or 

information extracted from police records. The outcome of interest was any measure of 

sleep disorders and/or quality (e.g. sleep deprivation, nightmare distress, or insomnia) 

assessed at 18 years or older. This outcome could have been assessed subjectively, 

objectively, or via clinical diagnosis.

Studies were identified through searches of the electronic databases MEDLINE, Embase, 

and Web of Science. The last search was conducted on 23 July 2014. In MEDLINE, we used 

the following search terms: “childhood”[All Fields] AND (“advers*”[All Fields] OR 

“abuse”[All Fields]) AND (“sleep”[MeSH Terms] OR “sleep”[All Fields]). In Embase, we 

used the following search terms: ‘childhood’ AND ‘adverse’ OR ‘adversity’ OR ‘abuse’) 

AND ‘sleep’ AND ‘article’/it. Finally, in Web of Science, we used the following search 

terms: childhood AND (advers* OR abuse) AND sleep. Two reviewers (SK and BG) 

conducted an abstract screen for all three databases separately. The reviewers then 

conducted a full-text screen after excluding ineligible abstracts and removing duplicate 

articles. An article was excluded if it was not an example of primary data collection or 

analysis (reviews, meeting abstracts, editorials, etc.), if it was a case series with fewer than 

10 subjects, if the exposure included violence, trauma, or abuse experienced at 18 years of 

age or older, if the sleep-related outcome was assessed during childhood, or if the subjects 

were non-human. A search of the reference lists of eligible articles was then conducted to 

identify any missed articles. We considered conducting meta-analyses of the included 

articles, however the heterogeneity in exposure and outcome measures did not allow for any 

meaningful pooled analyses.

3. Results

A total of 887 articles were identified through the electronic database search (87 from 

MEDLINE, 518 from Embase, and 282 from Web of Science). After the initial screening, 

based on titles and careful review of the abstracts, a total of 781 articles were excluded. 
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After removing duplicates, 54 unique articles remained and underwent a full-text screen by 

the two reviewers. Overall, 24 articles were excluded during the full-text screen based on the 

aforementioned exclusion criteria. Figure 1 illustrates the search and screening process. The 

30 articles that met the inclusion criteria are listed in Table 1 along with their study 

characteristics and a brief summary of major research findings. Overall, 14 of the 30 studies 

were conducted in the US, and 8 were conducted among women only. Childhood sexual 

abuse was the most common type of ACE investigated and self-reported sleep disturbances 

were the most common sleep-related outcomes studied. All relevant studies identified were 

published in the English language. The following is a summary of the literature concerning 

the relationship between ACEs and adult sleep disorders.

3.1 Early Research on ACEs and Adult Sleep

Three studies provided initial evidence of an association between ACEs and subjective sleep 

in adulthood [25-27]. In their study of 97 Canadian university students, Chambers et al. [25] 

found that participants who had a history of ACEs had higher mean scores than participants 

without ACEs in all subjective sleep disorder measures. Statistically significant differences 

were found for nightmare frequency (0.7 vs. 0.3), sleep apnea (17.8 vs. 14.5), narcolepsy 

(25.8 vs. 21.1), nightmare distress (31.9 vs. 26.0), nightmare impact (25.2 vs. 18.5), and 

psychiatric sleep disorders (22.7 vs. 17.2). Chambers et al. [25] also identified resilience as a 

potential mediator of the relationship between abuse/trauma and sleep outcomes. Agargun et 

al. [26], in their study of 382 Turkish undergraduate students, identified a statistically 

significant association between ACEs and violent behavior during sleep (VBS), a disorder 

involving self-mutilation, sexual assault, or murder attempt during sleep. The authors 

reported that a greater proportion of participants with VBS reported a history of sexual 

abuse (10.6% vs. 5.5%), physical abuse (26.5% vs. 12.1%), parental loss (6.4% vs. 9.3%), 

and parental separation (11.7% vs. 7.9%) compared with controls. In a 2003 study of 292 

undergraduate students, Agargun et al. [27] found that the frequency of childhood traumatic 

events was higher among subjects who reported having nightmares often (55%) compared 

with subjects who reported having nightmares sometimes (27%) and subjects who reported 

no nightmares (24%). In addition to nightmare frequency, physical abuse and sexual abuse 

were statistically significantly associated with difficulty falling asleep, fear of sleeping, and 

trouble sleeping compared with no abuse [27]. Collectively, these early studies support 

cross-sectional associations of history of ACEs and a number of subjective sleep disorders 

and disturbances.

3.2 Recent Evidence on ACEs and Adult Sleep Quality

In recent years, there has been an accumulating body of epidemiologic evidence 

documenting an association between ACEs and subjective sleep quality in adulthood, 

despite differences in study design, study populations, and instruments used to classify sleep 

disturbance [21, 28-33]. Two studies used the Pittsburgh Sleep Quality Index (PSQI) to 

assess overall sleep quality [31, 33]. Greenfield et al. [31] identified an association between 

three categories of ACEs and poor sleep quality (defined as a global PSQI score > 5 out of 

21). Compared with no abuse history, poorer sleep quality was observed among those 

reporting frequent physical and emotional with sexual abuse (OR = 3.7; 95% CI = 1.8-7.6), 

frequent physical and emotional without sexual abuse (OR = 3.3; 95% CI = 1.8-5.9), and 
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occasional physical and emotional with sexual abuse (OR = 1.7; 95% CI = 1.1-2.7). 

Ramsawh et al. [33] utilized the PSQI to measure subjective sleep quality in relation to 

participants’ scores on the Childhood Trauma Questionnaire (CTQ) and found mean CTQ 

scores to be positively associated with PSQI scores (β = 0.26, p < 0.001). Taken together, 

available evidence suggests that a history of ACEs is associated with poor sleep quality as 

measured by the PSQI.

Other studies have assessed the relationship between ACEs and adult sleep disturbances [21, 

28-30, 32]. For example, Gal et al. [29] found statistically significant associations between 

the following exposures and self-reported sleep disturbances: sexual abuse in childhood (OR 

= 1.7; 95% CI = 1.1-2.7), physical abuse in childhood (OR = 2.5; 95% CI = 1.5-4.1), and 

general abuse in childhood (OR = 2.0; 95% CI = 1.5-2.8). Haj-Yahia et al. [28] reported a 

similar association between physical abuse and subjective sleep disturbances. Chapman et 

al. [30] identified statistically significant associations for trouble falling/staying asleep and 

feeling tired after a good night's sleep with eight categories of ACEs: emotional abuse, 

witnessing domestic violence, household substance abuse, household mental illness, parental 

separation/divorce, and household member imprisonment. The strongest associations were 

observed between physical abuse and emotional abuse and trouble falling/staying asleep, 

adjusted for demographic characteristics (adjusted odds ratio (aOR) for both = 1.7; 95% CI 

= 1.5-1.9) [30]. In 2013, Chapman et al. [21] found these eight types of ACEs to be 

associated with frequent insufficient sleep, even after adjusting for mental distress. For 

example, the authors reported a strong association between physical abuse and frequent 

insufficient sleep (aOR = 1.4; 95% CI = 1.2-1.7) [21]. A study among adults aged 60 years 

and older found that parental emotional abuse was statistically significantly associated with 

sleep complaints (β = 0.11, p < 0.05), however the associations between sleep complaints 

and physical abuse (β = −0.04, p > 0.05) and emotional neglect (β = 0.07, p > 0.05) were not 

statistically significant [32]. In addition to the cross-sectional associations identified, 

Gregory et al. [34] identified a longitudinal association between family conflict at 7-15 years 

of age and insomnia at 18 years of age after controlling for sex, socioeconomic status, sleep 

problems at 9 years, and self-reported health at 18 years (aOR = 1.4; 95% CI = 1.2-1.7).

Furthermore, investigators have found statistically significant, graded relationships between 

the number of ACEs and sleep disorders [21, 30, 35]. These relationships are particularly 

important because ACEs are highly interrelated [3, 21, 36]. Koskenvuo et al. [35] found 

statistically significant associations between number of childhood adversities and subjective 

sleep quality. After controlling for age, gender, and recent stressful life events, the aOR of 

self-reported poor sleep quality comparing 1-2 adversities with 0 adversities was 1.9 (95% 

CI = 1.6-2.3) and comparing 3-6 childhood adversities with 0 adversities was 3.5 (95% CI = 

2.7-4.4). In Chapman et al. [30]'s analysis of sleep disturbances, the odds of having trouble 

falling/staying asleep and of feeling tired after sleeping increased with increasing number of 

ACEs (Ptrend < 0.0001 for both). Relative to those with no ACEs, the odds of having trouble 

falling/staying asleep ranged from 1.2-fold greater (95% CI = 1.1-1.3) to 2.1-fold greater 

(95% CI = 1.8-2.4) as number of ACEs increased. These figures for feeling tired after 

sleeping were 1.2 (95% CI = 1.1-1.3) and 2.0 (95% CI = 1.7-2.3) [30]. In 2013, Chapman et 

al. [21] also found a statistically-significant, graded relationship between number of ACEs 

and the prevalence of frequent insufficient sleep after adjusting for mental distress (aOR for 
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1 ACE vs. 0 = 1.2, 95% CI = 1.0-1.4; aOR for 5 or more ACEs vs. 0 = 1.8, 95% CI = 

1.5-2.2). In summary, current evidence suggests that the more ACEs that a child 

experiences, the greater his/her risk for sleep disorders is in adulthood.

We found two studies that assessed sleep outcomes in men and women using objective 

methods [37, 38]. In their study of 63 military veterans, Insana et al. [37] reported that early 

life trauma, assessed using the Trauma History Questionnaire (THQ), was not statistically 

significantly correlated with rapid eye movement (REM) latency, % REM, number of REM 

periods, or REM microarousals measured via polysomnography (PSG). Similar null findings 

were noted when sleep quality was assessed using the PSQI. The only sleep outcome found 

to be correlated with veterans’ history of child trauma was REM fragmentation (r = 0.36, p = 

0.005). Schafer et al. [38] compared stress load in early life with both subjective and 7-day 

actigraphic measures of sleep. The authors found that childhood stress load was a correlate 

of objectively measured total sleep time (β = −0.32, p ≤ 0.05), sleep latency (β = 0.32, p ≤ 

0.05), sleep efficiency (β = −0.32, p ≤ 0.05), and number of body movements (β = 0.27, p < 

0.10) [38]. Similarly, childhood stress load was not statistically significantly associated with 

any subjective measures of sleep. Although the lack of a statistically significant association 

between childhood stress and trauma and subjective measures of sleep was not concordant 

with prior studies of subjective sleep, the exposures evaluated in these two studies are much 

broader than ACEs, including other exposures to stress such as bullying, educational 

demands, or disablements [37, 38]. This heterogeneity in definition of ACEs or the small 

samples of participants studied (N=63 and N=48, respectively) might have contributed to the 

null findings observed in these two studies.

Some investigators have examined the extent to which ACEs affect a specific sleep disorder

—sleep paralysis [39, 40]. Sleep paralysis occurs when the motor paralysis characteristic of 

REM sleep continues after awakening and is often accompanied by tactile and visual 

hallucinations [39, 40]. McNally et al. [39] found that reports of sleep paralysis were more 

common among participants with a history of childhood sexual abuse, either repressed 

(44%), recovered (43%), or continuous (47%), compared to those with no history of 

childhood sexual abuse (13%). Further, Abrams et al. [40] found that participants reporting a 

history of childhood sexual abuse reported more frequent and more distressing episodes of 

sleep paralysis than those who reported no abuse. Specifically, a larger proportion of those 

reporting a history of sexual abuse reported having incubus (17%) and intruder (19%) 

episodes of sleep paralysis frequently/always relative to vestibular motor episodes (5%), 

which are categorized as being much less distressing, and relative to the group with no 

sexual abuse history (incubus: 6%, intruder: 6%, vestibular motor: 5%) [40].

3.3 Special Populations

In this section, we provide a brief summary of studies that have assessed associations of 

ACEs with sleep outcomes in specified subpopulations.

3.3.1 Studies among Women—Limited research among the general population suggests 

gender differences in the relationship between ACEs and sleep, but the data are generally 

inconclusive [33, 35, 41-43]. Four studies [23, 44-46] have evaluated the association 
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between childhood sexual abuse and subjective sleep disturbances in women, one of which 

had a longitudinal design [23]. The investigators found that abuse status was a statistically 

significant predictor of sleep disturbances (β = 0.24, p < 0.05) 10 years after disclosure of 

abuse [23]. The remaining three studies on this topic found statistically significant cross-

sectional associations between childhood sexual abuse and subjective sleep disturbances in 

women [44-46]. Overall, there is evidence of a strong association between subjective sleep 

disturbances in adulthood and childhood sexual abuse among women; however more 

evidence is needed on other forms of ACEs.

We found three additional studies conducted among women in which the CTQ was used to 

assess childhood trauma experiences [47-49]. One of these studies, conducted among 40 

women with irritable bowel syndrome (IBS), utilized both subjective and objective measures 

of sleep [48]. Women with IBS and a history of abuse and/or neglect had a statistically 

significantly higher mean PSQI score (7.2) when compared with women with IBS and no 

history of ACEs (5.0) and women without IBS or a history of ACEs (4.0). Of note, of all the 

objectively measured sleep outcomes assessed, only one – time to REM sleep – was 

statistically significant when the investigators compared women with a history of childhood 

trauma and those without such a history [48]. The two studies that used subjective sleep 

measures found a statistically significant association between childhood abuse/neglect and 

disturbed dreaming [49] as well as a main effect of group for sleep difficulty between 

mothers with childhood abuse and PTSD, mothers with childhood abuse without PTSD, and 

controls (F1,187=16.2, p < 0.001) [47]. This suggests an association between childhood 

abuse and sleep difficulty among postpartum women, but the independent contribution of 

childhood abuse (with or without PTSD) was not assessed. On balance, there is a dearth of 

research concerning the influence of childhood adversity and sleep outcomes (measured 

subjectively or objectively), among adult women.

A 1999 retrospective study of 138 Canadian women is the only study, to our knowledge, that 

examined racial/ethnic differences in the association between ACEs and sleep disturbances 

using a sample of Native Canadian and White Canadian women [50]. The investigators 

sought to describe differences in the long-term correlates of childhood abuse between these 

two groups due to the high prevalence of childhood sexual abuse among Native Canadians 

and because previous research had been limited to primarily White individuals [50]. All of 

the women included in the study had a history of childhood sexual abuse. The Native 

Canadian participants’ scores on the sleep disturbance subscale of the TSC-40 were 

compared to those of the White Canadian participants. The Native Canadian women scored 

statistically significantly higher on multiple measures of sleep disturbances compared with 

the White Canadian women: insomnia (2.4 vs. 2.0, p = 0.45), early morning wakings (2.2 vs. 

1.5, p = 0.003), and mid-night wakings (2.4 vs. 1.8, p = 0.007) [50]. This presents initial 

evidence of a potential racial/ethnic disparity in the association between ACEs and sleep 

disturbances however further investigation is necessary to understand this potential 

disparity.

3.3.2 Insomnia Patients—Studies of ACEs among insomniacs demonstrate that patients 

with a history of ACEs have different sleep characteristics than those without a history of 

ACEs. Bader et al. [41] found that insomniacs who reported moderate to severe ACEs vs. 
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low or no ACEs had a statistically significantly greater proportion of awakenings during 

sleep time (3.4% vs. 2.3%, p = 0.034), greater proportion of movement arousals during sleep 

time (5.8% vs. 4.4%, p = 0.012), lower sleep efficiency (76.5% vs. 87.2%, p = 0.023), and 

greater proportion of sleep time spent moving (23.3% vs. 12.7%, p = 0.008) all of which 

were measured objectively. Furthermore, Bader et al. [42] found that a history of abuse and 

neglect explained a moderate amount of the variance in actigraphically assessed sleep onset 

latency (39%), sleep efficiency (37%), number of bodily movements (40%) and moving 

time (36%) in their study population.

3.3.3 Alcohol-Dependent Patients—Zhabenko et al. [51] assessed the relationship 

between ACEs and insomnia and found that the odds of insomnia among participants with a 

childhood history of sexual or physical abuse was 2.4-fold greater (95% CI = 1.2-4.6) than 

the odds among participants without a history of abuse. Brower et al. [52] assessed the same 

relationship using linear regression and the results were in general agreement with those of 

Zhabenko et al.

4. Discussion

4.1 Significance of the Association between ACEs and Adult Sleep

This systematic review found that ACEs are associated with multiple sleep disorders and 

disturbances in adulthood. Having a better understanding of the relationship between ACEs 

and sleep in adulthood is of great clinical significance for multiple reasons. First, disturbed 

sleep in adulthood may serve as an indicator for the assessment of abuse or trauma history 

and may also be a consequence of more serious underlying health problems. There is a 

pressing need for identification of symptoms that would suggest a history of abuse, 

specifically among women, so that proper treatment and care can be provided [53]. 

Diagnostic routines for sleep disorders typically fail to include an assessment of trauma 

history unless the patient is suspected of having depression or PTSD. However, mounting 

evidence suggests that ACEs and sleep disorders are associated regardless of mental health 

status [21, 23, 42, 52, 53].

A second implication of an established association between ACEs and sleep disorders is the 

improvement of treatment for sleep disorders among survivors of childhood abuse. A 

randomized trial of interpersonal psychotherapy was conducted among women with major 

depression and a history of childhood sexual abuse [54]. The authors found that 

interpersonal psychotherapy resulted in significant improvements in depression severity 

(measured using multiple depression scales), but did not result in any significant 

improvements in insomnia severity. Thus, it appears as though survivors of ACEs with 

insomnia may require more complex therapy than those without insomnia [54]. 

Additionally, there is evidence that patients with sleep disorders and a history of ACEs 

require different treatment than those without a history of ACEs. For example, authors have 

suggested that treatment for sleep problems in women with a history of sexual abuse is 

unique and should involve psychosocial intervention [23]. The same may be true for all 

adults with a history of any ACEs. Finally, it may be necessary to develop treatment for 

sleep paralysis, which typically goes untreated. Abrams et al. [40] argue that an educational 
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program for patients suffering from sleep paralysis as a result of childhood sexual abuse is 

warranted. Development of additional treatment options may be necessary.

Another implication of this association is recognizing that sleep may be an important 

mediator of the relationships between ACEs and other serious health outcomes. For 

instance, a review of the literature concerning sleep as a mediator of the association between 

violence-induced trauma and poorer health found sleep to be a significant mediator for 

multiple outcomes, including immune dysfunction and depression, thus it is likely that this 

holds for associations between ACEs and poorer health [55]. Lee et al. [22] found that a 

history of childhood abuse is statistically significantly associated with metabolic syndrome 

symptoms and diagnosis in adults: poor sleep quality explained 24% of the association 

between abuse and risk of metabolic syndrome diagnosis in women and 20% in men. 

Additionally, multiple studies have identified associations between sleep disturbances and 

later abuse in adulthood [23, 56]. Noll et al. [23] found the occurrence of sleep disturbances 

to be statistically significantly associated with revictimization among female survivors of 

sexual abuse (β = 0.25, p < 0.01). It is critical to identify adult sleep disorders as 

mechanisms through which ACEs result in other negative health outcomes in order to 

prevent such downstream consequences. Identifying and treating sleep disorders in patients 

with a history of ACEs may prevent these additional health outcomes.

4.2 Significance in Women

Enhanced understanding of the association between ACEs and adult sleep disorders in 

women is particularly important because there is currently contradictory evidence regarding 

gender differences in the strength of this association. We are using the term gender to 

describe these supposed disparities due to our speculation that the disparities are socially 

driven [57]. However, because previous studies on this topic have used sex and gender 

interchangeably, we cannot be certain that differences in this association are exclusively 

attributable to either sex or gender. Available evidence suggests that women have an 

increased likelihood of developing negative outcomes after an ACE [33, 57, 58]. As a result, 

the burden of ACE-related morbidity may be expected to be higher in women. To our 

knowledge, only five studies have evaluated gender differences in the association of interest 

[33, 35, 41-43]. Two of these four studies reported no statistically significant gender 

differences [41, 42]. However, the other three studies found significant gender differences. 

Heath et al. [43] reported that childhood sexual abuse severity explained a greater 

percentage of the variation in sleep disturbances among women than men (10% vs. 6%) and 

Koskenvuo et al. [35] found a stronger association between ACEs and subjective sleep 

quality among women than men when controlling for work status and health behaviors. On 

the contrary, Ramsawh et al. [33] found a stronger association between ACEs and subjective 

sleep quality among men (β for ACE and gender interaction term = 0.52, p = 0.023). The 

research surrounding gender differences in the association between ACEs and sleep is 

largely inconclusive, demonstrating a need for more data.

Another reason for the importance of understanding this association among women is that 

women are at risk for unique sequelae involving both ACEs and sleep disorders. For 

example, research indicates that infants of women with a history of ACEs are at an increased 
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risk of developing sleep disorders through a process known as intergenerational transmission 

of trauma [47]. Another aspect of the ACE-sleep association that is unique to women is the 

role of vasomotor symptoms of menopause. Thurston et al. [59] studied the association 

between childhood abuse or neglect and vasomotor symptoms, which often affect sleep 

quality. The authors found that women with any child abuse or neglect had 1.7 (95% CI = 

1.2-2.4) times the odds of reporting hot flashes and 1.8 (95% CI = 1.3-2.4) times the odds of 

reporting night sweats compared with women without a history of child abuse or neglect. 

Furthermore, these associations were statistically significantly stronger in African American 

women than in White women, further indicating the importance of studying racial/ethnic 

disparities in the association between ACEs and sleep [59].

4.3 Potential Mechanisms

Several investigators suggest that exposure to stress or trauma in childhood causes general 

circadian dysregulation and thereby disrupts sleep regulation [23, 31, 60]. However, the 

mechanism through which ACEs alter circadian regulation is unclear. There is substantial 

evidence to suggest that corticotropin-releasing hormone (CRH) plays a key role. Elevated 

CRH, and subsequently hypothalamic-pituitary-adrenal (HPA) axis hyperactivity, is 

associated with diminished sleep [61, 62]. It is possible that childhood adversity increases 

CRH reactivity, which subsequently affects sleep quality, but the research concerning the 

association between ACEs and cortisol is inconclusive. Multiple investigators have shown 

that a history of childhood abuse or maltreatment is associated with increased cortisol 

reactivity, supporting the proposed hypothesis [63-67], while others have shown ACEs to be 

associated with diminished cortisol reactivity [68-70]. Thus, it is unclear whether or not 

elevated CRH explains the association between ACEs and poorer sleep.

Another proposed mechanism of this association is increased neuron activity in the brain as 

measured by electroencephalography (EEG), particularly in patients with insomnia. 

Investigators have shown that insomniacs have increased β EEG activity [41, 71, 72]. A 

recent study conducted among patients with insomnia reported that participants with a 

history of moderate to severe childhood maltreatment exhibited increased β EEG activity 

compared to those with no history of maltreatment [73]. This study provides initial evidence 

that increased brain activity may explain the association between ACEs and adult insomnia. 

Additionally, it is possible that this mechanism is linked with the proposed mechanism 

involving elevated CRH. Elevated CRH increases brain activity during sleep; however, the 

evidence surrounding which EEG frequency band it affects is ambiguous [61]. More 

research is needed to understand the relationship between CRH and β EEG activity to better 

inform a potential mechanism between ACEs and sleep.

An additional mechanism to explain the association between ACEs and adult sleep is a 

strictly social mechanism. Investigators have posited that children exposed to ACEs grow up 

with increased family chaos and household disruption and thus never learn proper sleeping 

habits [31, 41]. As adults, these individuals may still lack the ability to maintain a healthy 

sleep schedule. It has been further suggested that individuals exposed to ACEs in childhood 

have an increased likelihood of experiencing multiple subsequent stressors across the life 

course, including revictimization, which may continue to negatively impact their sleep 
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quality [31, 56]. Such social mechanisms may explain the persistence of sleep pathology 

into adulthood following an ACE. When speculating about social mechanisms, it is also 

important to consider the potential mediating role of resilience in the relationship between 

childhood abuse and adult sleep outcomes. Prior evidence has suggested that resilience can 

protect individuals from the negative effects of abuse or trauma [25]. Chambers et al. [25] 

found that individuals exposed to ACEs who had resilient characteristics (measured using 

the Internal-External Locus of Control Scale, a Resilient Characteristics Questionnaire, and 

the Ways of Coping questionnaire) still suffered from sleep disturbance, but were better able 

to cope with these sleep problems. In fact, some social scientists consider good sleep quality 

to be an indicator of resilience [74]. So, while resilience may not impact the development of 

sleep disorders as a result of childhood abuse, it may play a role in recovery and coping.

Finally, another plausible mechanism that may explain the relationship between ACEs and 

adult sleep outcomes in some individuals involves the development of a mood disorder due 

to traumatic stress experienced during childhood or adolescence. Childhood and adolescence 

are periods of rapid brain development. Neuroimaging research has provided evidence that 

traumatic experiences during this developmental stage interfere with normal brain 

development and impair individuals’ ability to develop the life skills necessary for becoming 

independent adults [75]. This impairment is often associated with psychiatric disorders, such 

as PTSD and major depressive disorder, of which sleep disturbance is a common symptom 

[75]. It is important to note that each individual proposed mechanism does not fully explain 

observed associations of ACEs with sleep disturbances; it is more likely that these 

mechanisms interact with one another involving both biological and social pathways. Figure 

2 presents a conceptual model integrating these diverse and plausible mechanisms that may 

underlie consistently observed associations of childhood adversity with sleep disorders and 

disturbances.

4.4 Limitations of Studies

The studies included in this systematic review have some limitations that merit 

consideration. Of the 30 included studies, 28 were retrospective by design; only two studies 

used a prospective longitudinal study design [23, 34]. Hence, the majority of the studies are 

subject to possible recall bias. Because the vast majority of studies relied on subjective 

reports of sleep disorders and disturbances, the likelihood of misclassification cannot be 

excluded. The lack of prospective data makes it difficult to clearly elucidate the temporal 

relationship between adverse experiences and the occurrence of sleep disorders. The 

generalizability of available findings is limited, in part, because the vast majority of 

published studies to date have minimal to no representation of ethnic and racial minority 

groups. For example, we noted that 78% of the studies in which race was reported focused 

primarily on Whites. Lastly, causal inferences for many of the studies reviewed are limited, 

in part, because few investigators used multivariable analytical techniques to adjust for 

possible confounding factors.

5. Summary and Future Directions

ACEs are highly prevalent among children growing up in the US and can result in severe 

long-term health and social consequences [1-3, 5-13]. Multiple retrospective studies have 

Kajeepeta et al. Page 11

Sleep Med. Author manuscript; available in PMC 2016 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



identified associations between ACEs and sleep disorders and disturbances measured 

subjectively [21, 25-33, 35]. Two studies found a statistically significant association 

between childhood sexual abuse and sleep paralysis [39, 40]. Limited available evidence 

documents association between ACEs and sleep in women, a population with high burden of 

ACE exposure and who are uniquely vulnerable to sleep disorders across the life course [5, 

24]. Those studies focused on women have suggested associations between different types 

of ACEs and subjective measures of sleep [23, 44-46, 49]. Investigators have also identified 

associations between ACEs and sleep disorders among other particularly vulnerable 

populations including insomnia patients and individuals dependent on alcohol [41, 42, 51, 

52].

On the basis of the available literature, we have identified a need to develop trauma-

informed care for survivors of abuse who are suffering from sleep disorders or disturbance. 

Our position is supported by empirical evidence from a clinical intervention study. Krakow 

et al. [76] conducted a randomized controlled trial of imagery rehearsal therapy among 168 

sexual abuse survivors to determine its effectiveness in treating chronic nightmares. At 3-

month follow-up, participants who received imagery rehearsal therapy had significantly 

greater improvements than control participants in the following measures: nights per week 

with nightmares (Cohen d = 1.2 vs. 0.1), nightmares per week (Cohen d = 1.0 vs. −0.1), 

PSQI scores (Cohen d = 0.8 vs. 0.3), and PTSD symptoms (Cohen d = 1.1 vs. 0.3) [76]. 

Krakow et al. [77] also evaluated the efficacy of imagery rehearsal therapy in a sample of 

incarcerated adolescent girls who had experienced childhood sexual abuse and found 

generally similar results. These results suggest that imagery rehearsal therapy may be an 

effective method to treat patients suffering from nightmares and sleep disorders who have a 

history of ACEs. Further research is needed on the effectiveness of imagery rehearsal 

therapy among different populations and at different times throughout the life course.

In addition to the development of trauma-informed care, there are several important gaps in 

the research that should be addressed in future research initiatives. First, there is a need for a 

carefully designed longitudinal analysis of the relationship between ACEs, resilient 

characteristics, and adult sleep to avoid recall bias and to better disentangle psychiatric from 

sleep disorders. Second, because the research surrounding gender differences in the 

association between ACEs and sleep disorders currently conflicts, more research is needed 

to further understand disparities due to gender. Finally, to date, only one study has evaluated 

racial/ethnic disparities in the association between ACEs and adult sleep disorders and 

provides evidence that such disparities exist [50]. Future research should investigate this 

hypothesis because of differences in the burden of childhood abuse among different racial/

ethnic groups [50]. Evidence emerging from clinical epidemiologic studies adopting more 

rigorous study designs and analytical approaches will allow for improved understandings of 

the relationship between ACEs and sleep disorders in adulthood; and will facilitate the 

identification of treatment approaches to mitigate the burden of sleep disorders among 

survivors of childhood adversity.
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Highlights

• Multiple studies have identified associations between ACEs and sleep disorders.

• Few studies have assessed ACEs and sleep disorders in women.

• Women with a history of ACEs appear to have high burden of sleep disorders.

• Longitudinal studies of mediators of ACEs-sleep disorders associations are 

needed.
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Figure 1. 
Flowchart of study selection for systematic review
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Figure 2. 
Potential mechanisms
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