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Objective: Childhood maltreatment is indisputably linked to adverse mental health outcomes, including
an increased risk to develop posttraumatic stress disorder (PTSD) in adulthood. The role of childhood mal-
treatment in the context of recovery from a trauma later in adulthood is not well understood. A variable
related to both childhood maltreatment and PTSD symptoms, and a potential link between the two, is
sleep. The current study aimed to understand how sleep disturbances may play a mechanistic role in the
effect of subtypes of childhood maltreatment on PTSD symptom severity in an adult trauma sample.
Method: 160 adults (90 women;Mage= 33.73, SD= 10.86) were recruited from the emergency department
at a Level-1 trauma center in southeastern Wisconsin after experiencing a traumatic injury. Experiences of
childhoodmaltreatment and sleep were self-reported at 2-week and 3-month posttrauma, respectively. PTSD
symptoms were clinically assessed 6 months later. Results: Sleep disturbances 3-month posttrauma medi-
ated the effect of emotional abuse, physical neglect, and emotional neglect on PTSD symptom 6 months
after the traumatic injury. The effect of sexual and physical abuse on PTSD symptoms was not significantly
mediated by sleep disturbances. Conclusions: These findings highlight the differential impact of subtypes
of childhood maltreatment on PTSD symptoms, the mechanistic role of sleep, and the need to consider
early life adversity when assessing adult posttrauma experiences. These results also suggest that inter-
ventions aimed at improving sleep quality might improve PTSD symptoms in those who have experienced
childhood maltreatment and a subsequent traumatic injury in adulthood.

Clinical Impact Statement
The current study highlights how early adversity in childhood, such as experiences of abuse and neglect, can
be related to long-term recoveryoutcomes after a traumatic injury in adulthood. This, in part, can be explained
by sleep disturbances that result from childhood experiences of maltreatment and impact later posttraumatic
stress disorder symptom severity in adulthood. These findings emphasize the need for clinical interventions
to assess for childhood maltreatment and sleep disturbances. This allows for a cumulative understanding of
early life adversity and a target for intervention—sleep—to improve outcomes posttrauma in adulthood.

Keywords: childhood abuse, childhood neglect, sleep disturbances, PTSD symptoms, adulthood traumatic injury

Supplemental materials: https://doi.org/10.1037/tra0001716.supp

Childhood maltreatment refers to experiences of abuse and/or
neglect that occur in childhood. The original adverse childhood
experiences (ACEs) study was foundational to our understanding

of how experiences of abuse and household dysfunction (e.g.,
exposure to substance use) can have deleterious impacts on adult
health such as an increased risk for heart disease or depression
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(Felitti et al., 1998). Since this study, new approaches to measuring
and understanding childhood adversity, specifically childhood mal-
treatment, have emerged, and it is now indisputable that such experi-
ences are related to adverse emotional, cognitive, and behavioral
outcomes (Angelakis et al., 2019; Cohen et al., 2001; Felitti et al.,
1998; McLaughlin & Sheridan, 2016; McLaughlin et al., 2012,
2014; Rameckers et al., 2021). Youth who experience abuse and/or
neglect are more likely to develop physical and mental health dis-
orders, including chronic illnesses, depression, anxiety, suicidal
ideation, and posttraumatic stress disorder (PTSD; McLaughlin &
Sheridan, 2016). Mechanisms to explain this relationship have been
proposed thus far, including aberrant threat processing (Liuzzi et al.,
2024;McLaughlin& Sheridan, 2016), increased rumination and emo-
tional reactivity (Dvir et al., 2014; McLaughlin & Lambert, 2017),
emotion dysregulation (Messman-Moore & Bhuptani, 2017), and
altered affective learning (McLaughlin & Lambert, 2017). Studies
that utilize a retrospective account of childhood maltreatment
(Edwards et al., 2003; Grassi-Oliveira & Stein, 2008) and prospective
designs (Cohen et al., 2001; Jonson-Reid et al., 2012) both highlight
that experiences of maltreatment in childhood can have longstanding
consequences and are associated with negative adult mental health
outcomes, including PTSD (Messman-Moore & Bhuptani, 2017).
In fact, adults who experienced maltreatment in childhood have a
much higher likelihood of receiving a PTSDdiagnosis in their lifetime
(30.9%) in comparison to age-matched controls without a history of
maltreatment (20.4%), and almost twice as likely to be currently diag-
nosed with PTSD as adults (Messman-Moore & Bhuptani, 2017).
Moreover, given the prevalence of traumatic events, it is likely that
many individuals who experience childhood maltreatment experience
additional traumatic events in adulthood (Kilpatrick et al., 2013).
While the association between childhood maltreatment and adult
PTSD has been substantiated (Edwards et al., 2003; Yehuda et al.,
2001), the role that maltreatment plays in the context of recovery
from later trauma in adulthood is not as well understood.
One variable that is related to both childhood maltreatment and

posttraumatic mental health outcomes is sleep. There are two stages
of sleep: rapid eye movement and nonrapid eye movement stages,
the latter of which is further divided into three stages: N1, N2, and
N3 (Pacheco, 2023; Patel et al., 2022). During a restful night’s
sleep, the body cycles through these stages between four and six
times, and each stage is characterized by distinct variations in muscle
tone, brain wave patterns, and eye movements (Patel et al., 2022).
Sleep disturbances can occur at several stages of sleep, and studies
show that a history of childhood maltreatment is associated with
poor sleep quality (Pfaff et al., 2021), which may be explained by
the Hyperarousal Model of Insomnia (Perlis et al., 2001). This
model suggests that an elevated level of arousal that cannot be down-
regulated at night contributes to difficulties falling and staying asleep
(Perlis et al., 2001). Hyperarousal, based on thismodel, is driven by an
interplay between psychological, behavioral, and physiological
arousal factors that perpetuate chronic insomnia. Psychological factors
include cognitive rumination on inability to sleep, while behavioral
factors include prolongation of bedtime and napping during the day
(Riemann et al., 2010). Autonomic facets of arousal contribute to
insomnia through elevated heart rate, enhanced sympathetic nervous
system activity, elevated body temperature, and increased metabolic
rate (Riemann et al., 2010). Hyperarousal and overall hypervigilance
are often present in those who experience childhood maltreatment
(Kendall-Tackett, 2002), but these findings persist beyond childhood

into adulthood. Increased vigilance and arousal may be accounting for
increased sleep disturbances, as posited by the HyperarousalModel of
Insomnia (Perlis et al., 2001). Regression analyses demonstrate that
retrospective accounts of childhood trauma (including experiences
beyond maltreatment, such as experiencing natural disasters) are asso-
ciated with poorer sleep health in adulthood (measured via self-report
and actigraphy), after covarying for stress, interpersonal support, and
depression history (Brindle et al., 2018). Interestingly, in this study
childhood trauma predicted poorer sleep health in adulthood, but
adult trauma did not have the same effect. Posited mechanisms to
explain these findings include dysregulated cortisol release, increased
alcohol use, poor coping habits, and an upregulated sympathetic ner-
vous system activity (Brindle et al., 2018). This is consistent with the
Hyperarousal Model of Insomnia, and recent meta-analytic findings
suggest that hyperarousal links childhood maltreatment and adult
sleep difficulties (Pfaff et al., 2021).

Importantly, hyperarousal is also a symptom cluster of PTSD
as defined by the Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (DSM-5; American Psychiatric Association,
2013), and difficulty sleeping is one of the criteria in this cluster.
As relevant context, sleep disturbances were defined as symptoms
of PTSD in the DSM-III in 1980. Then, in 1984 (in the DSM-III
text revision) the hyperarousal cluster was introduced and sleep
impairment was then included in that cluster (American Psychiatric
Association, 1980, 1987). Themajority of trauma survivors will report
sleep difficulties, including nightmares, difficulty falling asleep or
staying asleep, and overall insomnia (Harvey et al., 2003). Thus,
many survivors of trauma experience sleep disturbances, and sleep
difficulties are a hallmark symptom of PTSD. However, the relation-
ship is not simple. While sleep disturbances are characteristic of
PTSD, sleep disturbances present prior to a traumatic event are also
related to later PTSD symptoms (Mellman et al., 2002). In fact,
sleep disturbances have been proposed as a risk factor and an under-
lying mechanism of PTSD symptom development (Harvey et al.,
2003; van der Heijden et al., 2022), though the role as a risk factor
is not well understood. Thus, while it may be a natural interpretation
to attribute sleep difficulties as a symptom of PTSD in those who
experience childhood maltreatment, prior empirical work suggests
that sleep difficulties may also play a causal role in the development
of PTSD. In addition, previous research has demonstrated that
youth who experienced physical abuse showed sleep difficulties,
regardless of whether they met the criteria for PTSD symptoms
(Glod et al., 1997). Therefore, sleep difficulties may not just be a
symptom of PTSD, and rather, may also stand as their own separable
outcome resulting from experiencing childhood maltreatment, as well
as a factor predicting later PTSD symptoms.

Previous studies have found that those who experience severe or
traumatic injuries, such as burn injuries, report sleep disturbances
acutely and in the few months following injury that are likely due
to pain and discomfort, which interrupts and limits sleep quality
(Lerman et al., 2022). A study of motor vehicle crash victims
found that sleep quality differed between those who did and did
not develop PTSD, and this difference widened at 3 months and
then stabilized over the next 9 months (Koren et al., 2002). Since
sleep quality due to pain and other injury-related factors can con-
tinue for years after an injury (Norrbrink Budh et al., 2005), assess-
ing sleep quality in the acute aftermath of experiencing a traumatic
injury is important. This may also allow for the uncovering of its
mechanistic role in predicting PTSD symptom severity.
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The Current Study

Prior research has established a link between childhood maltreat-
ment and adult PTSD symptoms (Messman-Moore & Bhuptani,
2017). However, it is not well understood how experiences of child-
hoodmaltreatment are related to outcomes after an additional traumatic
event in adulthood and what mechanisms drive this relationship.
Moreover, sleep disturbances are common among those who experi-
ence childhood maltreatment (Pfaff et al., 2021) and cannot be attrib-
uted to PTSD symptoms alone, even though sleep disturbances are
common among those with PTSD (Harvey et al., 2003). Utilizing
the Hyperarousal Model of Insomnia, childhood maltreatment is
linked to increased arousal and sympathetic nervous system activity,
leading to poorer sleep health (Riemann et al., 2010). Moreover,
poor sleep has been posited as a risk factor for PTSD development
(Harvey et al., 2003; van der Heijden et al., 2022). Thus, as it stands,
the literature has established individual links between childhood
maltreatment, sleep, and PTSD symptoms. However, the mechanistic
role of sleep in the relationship between childhood maltreatment and
PTSD following adult trauma is not as clear. This current study
aimed to examine the longitudinal impact of childhood maltreatment
on PTSD symptoms 6 months following an adult trauma via sleep dif-
ficulties as a mechanism (measured 3-month posttrauma).
Previous literature has suggested that subtypes of childhood

maltreatment have differential impacts on adult functioning
(McLaughlin & Lambert, 2017; Miller et al., 2018). Studies explor-
ing the relationship between PTSD and maltreatment have typically
focused on child sexual and physical abuse (Messman-Moore &
Bhuptani, 2017). However, the literature varies in how subtypes of
maltreatment are related to PTSD and symptom severity. For example,
according to one study, while PTSD symptoms have been associated
with several subtypes of maltreatment (child sexual abuse, physical
abuse, emotional abuse, and physical neglect), emotional abuse was
most strongly associated with symptom severity (Sullivan et al.,
2006). In a different study, child sexual abuse was associated with
more severe PTSD symptoms in comparison to physical abuse
(Wilson & Scarpa, 2014). Since the literature has shown differential
associations between subtypes of childhood maltreatment and
PTSD, and remains mixed, this study aimed to examine the potential
effect of different subtypes of childhood maltreatment.

Method

This study explored the relationship between experiences of
childhood maltreatment, sleep, and PTSD symptom severity in an
adult trauma injury sample, utilizing data from a prospective longitu-
dinal study: the Imaging Study on Trauma and Resilience (Tomas et
al., 2022), approved by the Institutional Review Board at the
University of Wisconsin–Milwaukee. Participants were recruited
from an emergency department (ED) at a Level-1 trauma center in
southeast Wisconsin. The inclusion criteria were required: (a) a
score of three or higher on the predicting PTSD Questionnaire
(Rothbaum et al., 2014) or express a perceived threat to their life dur-
ing the traumatic event, (b) English language proficiency, (c) a score
of 13 or above on the Glasgow Coma Scale (Teasdale & Jennett,
1974), (d) age 18–60 at time of consent, and (e) magnetic resonance
imaging safety criteria. Patients were excluded under the criteria of
having a Glasgow Coma Scale≤ 13, being admitted to the ED for a
suicide attempt or self-harm, significant cognitive impairment, spinal

cord injury resulting in complete paralysis, pregnancy, claustrophobia,
history of psychotic or manic symptoms, deafness or hearing loss,
blindness, clear presence of substance abuse in the ED, or in police
custody. Participants provided their informed consent.

Two hundred and fifteen participants were recruited (full charac-
teristics in Table S1 in the online supplemental materials), 25% of
participants were missing data at follow-up visits, and 160 had
data at all time points: childhood maltreatment, sleep quality, and
PTSD symptom severity at 2-week, 3-month, and 6-month post-
injury, respectively. With this level of missingness at follow-up,
we did not impute missing data and included the 160 with complete
data for all reported analyses. There were no significant differences
in childhood maltreatment reported at baseline (see Table S2 in
the online supplemental materials). Additionally, race and gender
distributions were compared using a chi-square goodness-of-fit
test; no significant differences in distributions of race, χ2(4)=
1.78, p= .78, or gender, χ2(1)= 0.67, p= .41, were found between
time points. Most participants (71.3%) experienced a motor vehicle
crash. Full details about mechanisms of injury and other demo-
graphic information for the current sample (N= 160) can be found
in Table 1.

Table 1
Sample Characteristics

Characteristic N= 160

Age M (range) 33.73 (18.1–59.0)
Gender, N (% female) 90 (56.25)
Race, N (%)
Black or African American 90 (56.3)
White 46 (28.75)
Asian or Asian American 2 (1.25)
More than one race 9 (5.625)
Unreported 13 (8.125)

Ethnicity (% not Hispanic or Latino) 88.75
Annual household income, N (%)
Less than $20,000 54 (33.8)
$20,000–$40,000 37 (23.1)
$40,000–$60,000 28 (17.5)
$60,000–$80,000 21 (13.1)
$80,000–$100,000 11 (6.9)
More than $100,000 9 (5.6)

Mechanism of injury, N (%)
Motor vehicle crash 114 (71.3)
Gunshot 1 (0.6)
Stab 1 (0.6)
Fall 3 (1.9)
Pedestrian struck 6 (3.8)
Motor cycle crash 5 (3.1)
Domestic violence 2 (1.3)
Assault/altercation 17 (10.6)
Other 11 (6.9)

Childhood maltreatment
Emotional abuse, M (SD), % yes 9.24 (4.71), 43.8%
Physical abuse, M (SD), % yes 8.23 (4.12), 41.9%
Sexual abuse, M (SD), % yes 7.78 (5.44), 31.3%
Emotional neglect, M (SD), % yes 10.41 (5.28), 46.3%
Physical neglect, M (SD), % yes 7.93 (3.39), 45.0%
Multiple types of maltreatment, % yes 57.5%

Life Events Checklist-5, M (SD) 3.79 (2.29)
PTSD symptom severity (CAPS-5), M (SD) 13.38 (7.93)
Sleep disturbances (ISI), M (SD) 13.81 (11.75)

Note. CAPS-5=Clinician-Administered PTSD Scale for DSM-5;
DSM-5=Diagnostic and Statistical Manual of Mental Disorders, fifth
edition; PTSD= posttraumatic stress disorder; ISI= Insomnia Severity Index.

SUBTYPES OF CHILDHOOD MALTREATMENT
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Measures

Childhood Maltreatment

At 2-week postinjury, participants in this study reported on their
experiences of child maltreatment via the Childhood Trauma
Questionnaire (CTQ; Bernstein et al., 2003; Bernstein et al., 1994).
The CTQ is awidely used 28-item self-reported retrospective measure
of child maltreatment that uses a 5-point Likert scale (1= never true
to 5= very often true). The items are grouped into five subscales:
Emotional neglect (e.g., “my family was a source of strength and sup-
port”), physical neglect (e.g., “I didn’t have enough to eat”), emo-
tional abuse (e.g., “people in my family said hurtful or insulting
things to me”), physical abuse (e.g., “people in my family hit me so
hard that it left me with bruises or marks”), and sexual abuse (e.g.,
“someone molested me”). After reverse scoring the necessary items,
the range for total score in each subscale was 5–25, where higher
scores indicate more exposure to that type of child maltreatment.
The CTQ has high reliability (Cronbach’s α= .95; interclass correla-
tion coeffcient= .88; Bernstein et al., 1994).

Sleep Quality

Self-reported sleep quality was assessed approximately 3-month
postinjury using the Insomnia Severity Index (ISI), a seven-item
self-reported measure of sleep quality and satisfaction (Bastien et
al., 2001; Morin, 1993). The ISI asks respondents to use a 5-point
Likert scale (0= none to 4= very severe) to report the current (pre-
vious 2 weeks) severity of three insomnia-related problems: “diffi-
culty falling asleep,” “difficulty staying asleep,” and “problem
waking up too early.” The ISI also asks participants about sleep sat-
isfaction (0= very satisfied to 4= very dissatisfied), how noticeable
to others their sleep problems are in terms of quality of life impair-
ment (0= not at all noticeable to 4= very much noticeable),
how worried/distressed they feel about their sleep problem (0=
not at all worried to 4= very much worried), and to what extent
they consider their sleep problems interferes with their daily func-
tioning (0= not at all interfering to 4= very much interfering).
The total score for the ISI can range from 0 to 28, where higher
scores represent greater insomnia severity and poorer sleep quality.
The ISI has strong internal consistency (Cronbach’s α= .90;
Morin et al., 2011).

PTSD Symptom Severity

Six-month postinjury, participants were assessed for PSTD symp-
tom severity using the Clinician-Administered PTSD Scale for
DSM-5 (CAPS-5; Weathers et al., 2013), a semistructured 30-item
clinical interview used to outline current PTSD symptom frequency,
intensity, and duration (Weathers et al., 2018). The assessment was
administered by 14 interviewers, the majority female, who identified
as White. Before conducting the CAPS-5 interviews, this study’s
interviewers completed an online training offered by the U.S.
Department of Veteran Affairs, observed two live interviews con-
ducted by experienced interviewers, and administered two mock
CAPS-5 interviews that postdoctoral clinical psychologists
reviewed. CAPS-5 has strong psychometric properties (Cronbach’s
α= .88; Weathers et al., 2018). Interrater reliability was calculated
for 20% of the total CAPS administered and yielded high reliability
(0.96; 95% confidence interval [CI] [0.93, 0.98]). The intensity and

frequency of the four symptom clusters (reexperiencing, avoidance,
hyperarousal, and negative mood symptoms) for the past month
were merged into a PTSD symptom severity score (range: 0–57;
Weathers et al., 2013).

Other Trauma Exposure

The Life Events Checklist (LEC; Gray et al., 2004) was utilized to
capture lifetime trauma exposure, outside of childhood maltreatment
and the index trauma. This self-reported, validated measure contains
17 items describing stressful, traumatic events (e.g., natural disasters,
combat, and sexual assault) and was collected at the baseline visit. In
the current study, the LEC was scored using a weighted approach
in which experienced events were weighted more heavily than
events reported as “learned about” or “witnessed” (Weis et al.,
2022). Four items (Items 6–9) were excluded from the total calcula-
tion since they refer to experiences of physical or sexual assault and
may confound with childhood maltreatment experiences (Liuzzi et
al., 2024).

Analytic Strategy

Primary bivariate correlations were conducted to examine the rela-
tionships between the variables. Then, we utilized the PROCESS
macro in SPSS 28—a computational macro that uses bootstrapping
to analyze direct, indirect, and conditional effects (Hayes, 2013;
Hayes & Rockwood, 2017). Model 4 was utilized for the mediation
analysis (Hayes & Rockwood, 2017). We examined whether sleep
disturbances mediated the relationship between childhood maltreat-
ment and PTSD symptom severity following adult trauma. Five sep-
arate mediation models were conducted to examine separately the
effect of different types of childhood maltreatment (emotional
abuse, physical abuse, sexual abuse, emotional neglect, and physical
neglect), correcting for multiple comparisons using the Bonferroni
correction procedure. We covaried for lifetime trauma exposure,
age, race, gender, and income. This was done to reduce the con-
founding effect of other trauma or related demographic variables.
Mediation model can be seen in Figure 1.

Results

Childhood Maltreatment and PTSD Direct Effects

Emotional abuse (B= 0.422, p= .031) and physical neglect
(B= 0.56, p= .033) significantly predicted PTSD symptom severity,
as shown by the direct effects in each mediation model. The direct
effect of emotional neglect (B= 0.17, p= .322), sexual abuse
(B= 0.29, p= .083), and physical abuse (B= 0.32, p= .139) on
PTSD symptom severity was not significant in the model.
Correlations can be found in Table 2.

Mediations

Emotional Abuse

Sleep significantly mediated the effect of childhood emotional
abuse on total PTSD symptom severity (B= 0.224, 95% CI
[0.053, 0.477], SE= 0.081), correcting for multiple models and con-
trolling for lifetime trauma exposure. Results can be found in
Table 3. Results remained consistent when age, race, and income
were added as covariates.
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Physical Abuse

Sleep did not mediate the effect of childhood physical abuse on
PTSD symptom severity.

Sexual Abuse

Sleep did not mediate the effect of childhood sexual abuse on
PTSD symptom severity.

Emotional Neglect

Sleep significantly mediated the effect of childhood emotional
neglect on total PTSD symptom severity (B= 0.172, 95% CI
[0.007, 0.419], SE= 0.078), correcting for multiple models and con-
trolling for lifetime trauma exposure. Results can be found in
Table 4. The model remained significant when age, race, and income
were added as covariates.

Physical Neglect

As with emotional neglect, sleep also significantly mediated the
effect of childhood physical neglect on total PTSD symptom
severity (B= 0.283, 95% CI [0.045, 0.618], SE= 0.110), correcting
for multiple models and controlling for lifetime trauma exposure.
Results can be found in Table 5. The model was no longer significant
when age, race, and income were added as covariates.

Discussion

The main goal of this study was to explore the relationships
between child maltreatment, sleep quality, and PTSD symptom
severity in the aftermath of adult trauma. Current findings show
that sleep quality mediated the effects of childhood emotional
abuse, physical neglect, and emotional neglect on PTSD symptom
severity in adult trauma survivors, even when covarying for other
lifetime trauma exposure. These results are largely consistent with

Figure 1
PROCESS Model 4 Mediation Analysis: The Indirect Effect of Emotional Abuse on PTSD
Symptoms

Sleep Disturbances
(ISI)

6-month PTSD symptoms

(CAPS-5)

Childhood Emotional
Abuse

(CTQ)

a path: B = 0.50; SE = 0.13, 
p = 0.0306

b path: B = 0.45; SE = 0.12,
p = 0.0001

c’ path:B = 0.42; SE = 0.19, CI [-0.08, 0.926] 

B = 0.224; SE = 0.08; CI
[0.053, 0.477]

Note. PTSD= posttraumatic stress disorder; CTQ=Childhood Trauma Questionnaire; CAPS-5=
Clinician-Administered PTSD Scale for DSM-5; DSM-5=Diagnostic and Statistical Manual of Mental
Disorders, fifth edition; ISI= Insomnia Severity Index; CI= confidence interval.

Table 2
Bivariate Correlations of Childhood Maltreatment, Sleep, and PTSD

Variables

Emotional
abuse
(CTQ)

Physical
abuse
(CTQ)

Sexual
abuse
(CTQ)

Physical
neglect
(CTQ)

Emotional
neglect
(CTQ)

3-month sleep
disturbances

(ISI)

6-month PTSD
symptom severity

(CAPS-5) Age

Emotional abuse (CTQ) — 0.624** 0.408** 0.445** 0.540* 0.329** 0.294** 0.059
Physical abuse (CTQ) — — 0.439** 0.388** 0.371** 0.192* 0.161* 0.160*
Sexual abuse (CTQ) — — — 0.237** 0.260** 0.022 0.172* 0.125
Physical neglect (CTQ) — — — — 0.586** 0.237** 0.242** 0.007
Emotional neglect (CTQ) — — — — — 0.259** 0.176* 0.021
3-month sleep disturbances (ISI) — — — — — — 0.389** −0.062
6-month PTSD symptom severity (CAPS-5) — — — — — — — −0.083
Age — — — — — — — —

Note. PTSD= posttraumatic stress disorder; CTQ=Childhood Trauma Questionnaire; CAPS-5=Clinician-Administered PTSD Scale for DSM-5;
DSM-5=Diagnostic and Statistical Manual of Mental Disorders, fifth edition; ISI= Insomnia Severity Index.
* p, .05. ** p, 0.01.
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literature showing that adults who report experiences of childhood
maltreatment are at heightened risk of poor sleep quality and
PTSD (Greenfield et al., 2011; Messman-Moore & Bhuptani,
2017; Thompson et al., 2000). Other prospective research has also
shown a mechanistic role between early experiences of childhood
abuse and later-in-life anxiety and depression via sleep problems
in young adulthood (Javakhishvili & Widom, 2021). This current
study is novel in suggesting a potential mechanistic role of sleep
in the development of PTSD symptoms following adult trauma. In
particular, experiences of child maltreatment have a cascading effect
adult on mental and physical health in a way that is consistent with
the Hyperarousal Model of Insomnia (Perlis et al., 2001). Our find-
ings suggest that experiencing maltreatment in childhood may keep
individuals aroused and vigilant beyond the point that it is adaptive
insofar as it interferes with the proper regulation of psychological
and physiological arousal, leading to increased sleep disturbances
and more severe PTSD symptoms.
An additional aim of the current study was to understand if

the type of maltreatment had a differential effect on outcomes.
Thus, the subscales of the CTQ were tested in separate mediation

models (correcting for multiple comparisons using the Bonferroni
procedure). The current study found that sleep significantly medi-
ated the relationship between physical neglect, emotional neglect,
emotional abuse, and PTSD symptoms, but not the relationship
between physical or sexual abuse and PTSD symptom severity.
Experiences of physical neglect in childhood include a lack of proper
shelter, leading to a lack of stability and a proper sleep environment,
which may explain the long-term presence of sleep difficulties
(Javakhishvili & Widom, 2021). However, previous research has
found that neglect is related to sleep difficulties in childhood but
not persistent into adulthood (Javakhishvili & Widom, 2021). The
current study differs from previous research in some significant
ways, though. Importantly, our sample consisted of recent trauma
survivors, and thus the effect of early life physical neglect may be
interacting with later adult trauma in ways that has not been previ-
ously explored. Additionally, many participants in our sample
(56.9%) were socioeconomically disadvantaged, reporting a house-
hold income of $40,000 or less. Thus, current socioeconomic stress
may be compounding with early experiences of poverty that contrib-
uted to physical neglect; this may be happening in a way that

Table 3
Model Summary of the Indirect Effect of Emotional Abuse on PTSD Symptom Severity

Predictor

Outcome

M—sleep quality Y—PTSD symptom severity

B SE B p B SE B p

Emotional abuse 0.496 0.129 .0002** 0.422 0.193 .031*
Sleep quality — — — 0.452 0.116 .0001***
Constant 13.78 4.09 .001** 0.827 6.07 .892

R2= .143
F(5, 153)= 5.11, p= .0002

R2= .218
F(6, 152)= 7.05, p, .0001***

95% CI

Indirect effect B SE Lower limit Upper limit

Total indirect effect 0.224 0.081 0.053 0.477

Note. PTSD= posttraumatic stress disorder; CI= confidence interval; M=mediator variable; Y=
outcome variable.
* p, .05. ** p, .01. *** p, .001.

Table 4
Model Summary of the Indirect Effect of Emotional Neglect on PTSD Symptom Severity

Predictor

Outcome

M—sleep quality Y—PTSD symptom severity

B SE B p B SE B p

Emotional neglect 0.0.338 0.0.118 .005* 0.115 0.727 .507
Sleep quality — — — 0.510 0.115 ,.0001**
Constant 13.892 4.237 .001* 1.594 6.233 .799

R2= .108
F(5, 153)= 3.694, p= .004

R2= .20
F(6, 152)= 6.16, p, .0001***

95% CI

Indirect effect B SE Lower limit Upper limit

Total indirect effect 0.172 0.078 0.007 0.426

Note. PTSD= posttraumatic stress disorder; CI= confidence interval; M=mediator variable; Y=
outcome variable.
* p, .01. ** p, .001. *** p, .0001.
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exacerbates the effect of physical neglect on adult PTSD symptoms
in a way that previous studies have not fully explored.
There was also a significant mediation effect for sleep in the rela-

tionship between emotional abuse and emotional neglect and PTSD.
The nature of emotional abuse (e.g., insulting or yelling at a child)
and emotional neglect (e.g., failure to attend to a child’s emotional
needs) likely disrupt one’s understanding, processing, and regulat-
ing of their own emotions (Kumari, 2020). Sleep plays an integral
role in emotion regulation, including reducing the emotional inten-
sity of memories (Koffel et al., 2016). When sleep is disturbed,
there may be an over-consolidation of emotional and negative mem-
ories, increasing the risk for PTSD symptoms (Koffel et al., 2016).
In linewith the HyperarousalModel of Insomnia (Perlis et al., 2001),
the inability to regulate intense negative valence emotions may
engender and maintain hyperarousal (Galbiati et al., 2020). These
disruptions caused by emotional neglect and abuse likely interfere
with the development of internal mechanisms that facilitate one’s
ability to regulate arousal and emotions after future stressful events
(such as a future trauma). Individuals who are not able to recruit
behavioral and cognitive strategies to modulate or manage negative
emotions are more likely to ruminate and maintain greater cognitive
and psychological arousal at night (Galbiati et al., 2020; Riemann et
al., 2010), which has been related to fragmented sleep and overall
poorer sleep health (Galbiati et al., 2020). Therefore, experiencing
emotional abuse or neglect may reduce individuals’ ability to regu-
late and reduce their emotional valence, maintaining a level of
hyperarousal, increasing the risk for sleep disturbances, and further
hindering proper emotion regulation. Subsequently, this results in a
heightened risk for PTSD symptoms. Moreover, given that there are
fewer (if any) physical signs related to emotional abuse and neglect,
they may be less frequently noticed by other adults or caregivers in
the child’s life (Kumari, 2020). This may reduce the likelihood of
intervention; thus, emotional abuse and neglect may bemore chronic
and long-lasting, heightening their negative impacts on sleep distur-
bances and PTSD severity.
We did not find a significant effect of childhood sexual abuse on

PTSD symptom severity via sleep, which may be surprising but is
consistent with previous research (Javakhishvili & Widom, 2021).
The nature of our sample may partly explain the lack of significant

findings related to sexual abuse. As many as 68.7% of our sample
reported never experiencing any sexual abuse; thus, we were likely
underpowered to find significant results, which has been reported
in prior research as well (Javakhishvili &Widom, 2021). In contrast,
the lack of significant findings related to physical abuse is not in
keeping with prior results. Research has consistently found a rela-
tionship between childhood physical abuse and sleep disturbances,
with sleep disturbances mediating abuse and anxiety and depression
in adulthood (Javakhishvili &Widom, 2021). Given that the sample
in the current study had recently experienced a traumatic event, it
may be that experiences of physical abuse are related to adult psy-
chopathology (Javakhishvili & Widom, 2021), but that this impact
is not directly related to posttraumatic symptoms due to later-in-life
traumatic event, especially a nonrelational trauma (e.g., motor vehi-
cle crash). Few studies have examined the role of childhoodmaltreat-
ment on adult symptomatology in the context of adult trauma. Thus,
this needs to be further explored in future work to better understand
the effect of physical abuse in childhood on long-term outcomes.
Moreover, while physical abuse certainly produces emotionally
charged memories, it may not be in the same way that emotional
neglect and abuse are specifically tied to a disruption of adequate
emotional processing and regulation and arousal, increasing arousal
and a subsequent risk for sleep disturbances (Koffel et al., 2016).

Notably, the models with emotional abuse and emotional neglect
as predictors remained significant after covarying for race, age, and
income. This could suggest that demographic factors such as race
and income overlap with experiences of physical neglect. For exam-
ple, those who grew up in low-income households might report
experiencing forms of physical neglect, such as lacking proper
food or housing. Research has shown that socioeconomic disadvan-
tage is pervasive and intergenerational (Cheng et al., 2016), and
thus, growing up in a lower-income household may increase the
risk of experiencing socioeconomic disadvantage in adulthood.
As measured by the current study, 56.9% of our sample reported
an annual income of $40,000 or below (see Table 1), which may
be influencing current findings as previously discussed.

Additionally, race, age, and income might be partially responsible
for reports of sleep quality; for example, Volpe et al. (2023) found
that young adults of color who experienced more racial/ethnic

Table 5
Model Summary of the Indirect Effect of Physical Neglect on PTSD Symptom Severity

Predictor

Outcome

M—sleep quality Y—PTSD symptom severity

B SE B p B SE B p

Physical neglect 0.558 0.259 .002** 0.558 0.259 .033*
Sleep quality — — — 0.509 0.112 ,.0001***
Constant 7.373 0.180 .0001*** 1.373 2.723 .615

R2= .071
F(2, 157)= 5.978, p= .003**

R2= .178
F(3, 156)= 11.32, p, .0001***

95% CI

Indirect effect B SE Lower limit Upper limit

Total indirect effect 0.283 0.110 0.0446 0.618

Note. PTSD= posttraumatic stress disorder; CI= confidence interval; M=mediator variable; Y=
outcome variable.
* p, .05. ** p, .01. *** p, .001.
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discrimination online were likelier to report poor sleep quality. Most
of our sample (see Table 1) identifies as a racially minoritized group
and likely experiences interpersonal and systemic experiences of
racial discrimination, as conceptualized by the minority stress
model (D. R. Williams, 2018; D. R. Williams et al., 1997). Those
experiences likely compound with early maltreatment and recovery
posttrauma and may account for significant variance in the model.
Moreover, given that emotional abuse and neglect upheld after
covarying for race, age, and income, it may further bolster the
above argument relating to the dysregulating effect of emotional
abuse/neglect on proper emotional processing and sleep disturbances.
This study had several strengths. First, examining the individual

subscales of maltreatment rather than the cumulative experience of
it increases the specificity of findings and understanding of the effect
of type of childhood maltreatment on sleep and PTSD outcomes.
Second, given the nature of the trauma sample, we were able to
understand the role of childhood adversity on later-in-life outcomes
and begin to unpack the impact of cumulative trauma. Finally, the
longitudinal nature of the study allowed us to explore how child mal-
treatment affects sleep in the ensuing months following adult trauma
exposure, with the temporal precedence of sleep disturbances
3-month posttrauma and PTSD symptoms 6 months later, suggest-
ing that targeting sleep early after trauma could have a treatment
effect for longer term distress.
The study also had several limitations. Primarily, most of our sample

were survivors of motor vehicle crashes, and findings may not gener-
alize to survivors of other traumatic events. Adults also retrospectively
reported their maltreatment experiences in childhood, which is suscep-
tible to bias of memory recall; thus, more prospective designs should
be implemented to understand the true long-term impact of childhood
maltreatment (Javakhishvili &Widom, 2021). Furthermore, we do not
have information regarding the onset or duration of maltreatment,
which research has shown is a significant moderator of long-term out-
comes (Teicher & Khan, 2019). To control for previous trauma expo-
sure, we used the LEC but excluded four times (Items 6–9) that ask
about experiences of sexual or physical assault; however, this may
have excluded experiences of assault that happened at a later time.
Lastly, we do not have a measure of their sleep prior to the traumatic
injury and are unable to confirm if sleep disturbances are a result of
the childhood maltreatment or the traumatic injury. Also, we utilized
a self-report measure of sleep disturbances, which provides limited
insight into sleep quality; future work should consider other tools to
measure sleep (e.g., heart rate monitors and smartwatches) that can
supplement self-reported measures.
Future research should build on findings like this and work toward

understanding protective factors, such as school engagement
(Guibord et al., 2011; Hong et al., 2018; J. Williams & Nelson-
Gardell, 2012). Since resilience factors can change over development
(Meng et al., 2018), research can seek to identify such factors through-
out the lifespan. Understanding how mechanisms, such as sleep dis-
turbances, can lead to negative outcomes can allow us to turn
drivers of adverse outcomes into resilience-promoting tools. Our find-
ings also suggest that future research could use a developmental per-
spective to study how childhood maltreatment may disrupt internal
mechanisms related to regulation.
The current study’s findings suggest that experiences of early

adversity should be assessed, even in adulthood, to understand the
effect of cumulative trauma. Specifically, the type of maltreatment
should be assessed, given the differential outcomes of subtypes of

maltreatment. Moreover, findings demonstrate that sleep distur-
bances play a mechanistic role in the relationship between childhood
maltreatment and adult PTSD symptoms. This can inform clinical
interventions so that they include tools to improve sleep, especially
in high-risk populations that have experienced early adversity and
subsequent trauma in adulthood.
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