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Methods: Seventy-two pregnant women (n = 42 with an history of childhood maltreatment) were assessed be-
tween 18 and 20 weeks of gestation, a period considered relatively stable within pregnancy. Sleep was evaluated
using both subjective and objective measures. Subjective sleep was measured using two validated self-report
questionnaires, the Pittsburgh Sleep Quality Index and the Epworth Sleepiness Scale. Objective sleep was
measured using actigraphy (Mini-Mitter/Respironics) worn on the non-dominant wrist for seven consecutive
days, accompanied by daily sleep diaries. Linear regression models were used to test associations between five
distinct forms of childhood maltreatment (physical neglect, emotional neglect, physical abuse, emotional abuse,
and sexual abuse) and sleep parameters (subjective and objective measures). Analyses were conducted using both
dichotomous exposure scores (yes/no based on validated cutoffs) and continuous severity scores. All models
simultaneously controlled for other forms of childhood maltreatment types, maternal education and household
income.

Results: Pregnant women with a history of childhood emotional abuse reported significantly poorer subjective
sleep, reflected in a 2-point higher on the Pittsburgh Sleep Quality score (2.0 & .9, p = .03) compared to pregnant
women without such histories. Objective actigraphy data indicated that pregnant women with a history of
childhood sexual abuse obtained approximately 1 h less nighttime sleep (—62.1 + 20.3 min, p = .003) compared
to pregnant women who did not report childhood sexual abuse. Analyses using continuous severity scores for
each childhood maltreatment type yielded consistent findings.

Conclusions: Distinct forms of childhood maltreatment appear to have different associations with subjective and
objective sleep during pregnancy. These findings underscore the importance of replication in larger and more
diverse samples, as well as the need for studies that monitor sleep across pregnancy to clarify mechanisms and
inform trauma-informed approaches to perinatal sleep health.

1. Introduction higher [1]. In women, sleep problems can be especially acute during
certain life stages, such as pregnancy. Sleep during pregnancy is influ-

Women are generally more prone to experiencing sleep disturbances enced by a myriad of factors including normative hormonal changes that
compared to men, with the odds of insomnia being 1.4 to 1.6 times support fetal development, physical discomforts, and psychological
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stressors [2,3]. At the beginning of pregnancy, women frequently
experience symptoms such as nausea and fatigue which typically subside
during the second trimester and transform into more mechanical sleep
disturbances during late pregnancy (Mindell, Cook & Nikolovski, 2015),
Unfortunately, sleep disturbances, such as increased napping, nighttime
awakenings, and overall poorer sleep quality, are common during this
period [4]. Research indicates that sleep disturbances can contribute to
adverse birth outcomes and negatively relate to maternal well-being
throughout pregnancy [5]. For instance, poor maternal sleep is linked
to an increased risk of preterm birth, gestational diabetes, low birth
weight, and cesarean delivery [6-8]. Conversely, when quality sleep is
preserved during pregnancy, it plays a crucial role in promoting overall
health and is associated with optimal outcomes for both the mother and
the developing fetus [5]. Identifying who is most at risk for sleep dis-
turbances, and understanding the contributing factors, is a priority for
research aimed at optimizing maternal and fetal health outcomes.

1.1. Maternal childhood maltreatment and sleep during pregnancy

To identify factors contributing to sleep disturbances, we need to
better understand the complex association between childhood
maltreatment and sleep during pregnancy [9-11]. Childhood maltreat-
ment is common among pregnant women in the general population,
with approximately one-third of women reporting having experienced at
least one form of maltreatment, including physical neglect, emotional
neglect, physical abuse, emotional abuse, or sexual abuse [12]. Consis-
tently, childhood maltreatment is linked to psychological problems [13]
and physical health issues ([14]; Moog et al., 2017; [15]) during preg-
nancy. Further, it is associated with an increased risk of adverse out-
comes in offspring, including poorer development during infancy and
toddlerhood [16,17] and a heightened risk of emotional and psycho-
logical problems later in development [18-20]. The long-term and
intergenerational impacts of childhood maltreatment are thought to
operate in part through disruptions in maternal regulatory systems
during pregnancy [21,22]. As such, maternal prenatal sleep dysregula-
tion may represent a key pathway linking childhood maltreatment to
adverse outcomes.

Several empirical studies have found that childhood maltreatment is
associated with increased self-reported sleep problems in adulthood [23,
24], including longer sleep latency and overall poorer sleep quality
during pregnancy ([25]; Gelaye et al., 2025; [10,11]). These associa-
tions between childhood maltreatment and poorer sleep quality appear
quite robust: they were observed in samples of both adult ([25]; Gelaye
etal., 2025; [11]) and adolescent pregnant women [10], as well as using
both cross-sectional [9,25] and longitudinal designs [10,11]. Moreover,
these associations would persist throughout pregnancy [11]. Although
these studies offer valuable insights into the link between childhood
maltreatment and subjective sleep during pregnancy—reflecting
perceived sleep quality, future research is needed to determine whether
childhood maltreatment is associated with objectively measured sleep
disruptions or solely with one's perception of sleep. Moreover, prior
studies examining the associations between childhood maltreatment
and sleep have typically used a total score of maltreatment, without
distinguishing between forms of childhood abuse or neglect. Identifying
how distinct forms of childhood abuse or neglect may differently in-
fluence sleep during pregnancy could enhance our precision in identi-
fying those most at risk of sleep disturbances during pregnancy [26]. To
address these gaps, the present study examined whether differences in
subjective and objective sleep characteristics during pregnancy were
associated with distinct forms of childhood maltreatment in a commu-
nity sample of pregnant women. We assessed sleep around 20 weeks'
gestation given that sleep patterns may normalize during the second
trimester [27]. Given the limited existing evidence on the associations
between distinct forms of childhood maltreatment and sleep, we did not
formulate specific hypotheses about the differential associations be-
tween different types of abuse and neglect and sleep characteristics
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2. Method
2.1. Participants and procedure

The study received ethical approval from our Regional Health Center
(blind for review) and the ethics review board of university (blind for
review). During pregnancy monitoring appointments, nurses briefly
presented the study, which is part of a larger project on the transition to
parenthood in the context of childhood maltreatment. Interested par-
ticipants provided their contact information and were later contacted by
the research team. Inclusion criteria included being at least 18 years of
age, having sufficient reading skills in French to complete self-reported
assessments and being between 18 and less than 20 weeks pregnant
during a relatively stable phase of gestation. Exclusion criteria included
non-singleton pregnancies, suffering from a severe psychiatric disorder
(e.g., psychosis), experiencing severe peripartum complications, or
awaiting a child with a known congenital disorder. Prior to enrollment,
research assistants explained the study to participants over the phone,
answered any questions, and obtained their verbal consent to partici-
pate. Those who agreed to participate met with a research assistant
during a home visit; research assistants provided detailed instructions
on how to complete the self-report sleep questionnaires, wear the
actigraphy device, and complete the sleep diary. All participants pro-
vided written informed consent and received a financial compensation
of CAD $40 for their participation.

2.2. Measures

Participants completed a brief questionnaire covering demographic
and participant characteristics, such as maternal age, maternal educa-
tion level, having other children in charge, household income and
number of nights with actigraphy device.

2.2.1. Maternal childhood maltreatment history

Childhood maltreatment was assessed using the French version [28]
of the Childhood Trauma Questionnaire (CTQ-28; [29]). This self-report
measure consists of 28 items that assess the severity of exposure to five
types of maltreatment before the age of 18: physical neglect, emotional
neglect, physical abuse, emotional abuse, and sexual abuse. Each item is
rated on a 5-point Likert scale ranging from 1 (never true) to 5 (always
true), with higher scores indicating more severe maltreatment. Estab-
lished cut-off scores for each subscale are as follows: physical neglect:
>8, emotional neglect: >15, physical abuse: >8, emotional abuse: >10
and sexual abuse: >8 [30]. Participants reaching or exceeding the cutoff
on at least one subscale were categorized as having experienced child-
hood maltreatment. Internal consistency for the CTQ subscales is satis-
factory with Cronbach's alphas ranging from .68 to .91 [29].

2.2.2. Subjective sleep

We used two complementary instruments to measure subjective
sleep. The first questionnaire—the Pittsburgh Sleep Quality Index
(PSQI) [31] —measures sleep quality, while the second—the Epworth
Sleepiness Scale (ESS; [32]) —assesses levels of sleepiness. The PSQI is a
19-item self-report questionnaire that includes seven subscales: sleep
latency, sleep duration, sleep disturbances, sleep medication, subjective
sleep quality, sleep efficiency, and daytime dysfunction. Each item is
rated on a 4-point Likert-type scale (0 = not during the past month to 3
= three or more times a week), with a global score ranging from 0 to 21.
We used the total score to assess subjective perceptions of sleep quality,
with higher scores indicating poor sleep quality [31]. The internal
consistency of the global score has been shown to be satisfactory in
pregnant women, with Cronbach's alphas ranging from .70 to .76 [33].

The Epworth Sleepiness Scale (ESS), a standardized questionnaire
measuring the likelihood of falling asleep in eight different everyday
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situations, was used to assess daytime sleepiness. Each item is rated from
0 (extremely unlikely to fall asleep) to 3 (very likely to fall asleep),
yielding a total score ranging from O to 24. Higher scores indicate a
greater propensity for daytime sleepiness. The ESS has demonstrated a
satisfactory internal consistency, with a Cronbach's alpha of .75 in
pregnant women [34].

2.2.3. Objective sleep

Objective sleep parameters were measured through actigraphy using
the Actiwatch-2 (Mini-Mitter/Respironics device) worn on the non-
dominant wrist, concurrently with the collection of sleep diaries over
a 7-day period (5 weekdays and one full weekend). Data from the sleep
diaries were used to verify the accuracy of the actigraphy data, partic-
ularly for daytime naps, and were not used as dependent variables in the
current study. The Actiwatch-2 contains a piezo-electric linear acceler-
ometer; activity counts are accumulated at selected time intervals and
data are downloaded to a computer. Acceleration signals from move-
ments were collected in 30-s epochs. Participants were informed about
the monitor's function and instructed to record bedtime and wake time
by pressing the event button on the actigraph.

Actigraphy data were analyzed using the algorithm provided by the
Actiwatch Sleep Analysis Software (Cambridge Neurotechnology Ltd).
Using the default medium sensitivity setting, an integrated activity
count of 40 within a 30-s epoch designates the epoch as being awake
[35]. For automatic determination of sleep onset, the algorithm searches
for a period of at least 10 min of consecutively recorded immobile data,
with no more than one epoch of movement within this period, following
the lights-off time. To determine sleep end, the algorithm searches for a
10-min consecutive period of activity around the lights-on time and then
works backward to find the last epoch of immobility before the start of
this sequence, classifying that as sleep end. The following objective sleep
characteristics were calculated by the Actiwatch Sleep Analysis Software
and used in the present study: (1) nighttime sleep duration, (2) daytime
sleep duration, (3) number of nighttime awakenings, (4) nighttime
awakening duration and (5) sleep efficacity (time asleep/time in bed x
100).

2.3. Statistical analyses

2.3.1. Selection of potential covariates

Covariates were considered based on their theoretical associations
with adaptation following childhood maltreatment and sleep charac-
teristics [36]. Potential covariates included the number of nights
mothers wore the actigraphy device, maternal age, presence of other
children in the household (yes/no), maternal education (post-secondary
vs. not) [37], and household income (low vs. sufficient, with the cut-off
set at CAD $55,000). The selection of covariates was based on empirical
associations with distinct forms of childhood maltreatment and tested
using t-tests (number of nights mothers wore the actigraphy device,
maternal age) and chi-square tests (presence of other children in the
household, maternal education and household income).

2.3.2. Main analyses

To test multicollinearity between distinct forms of maltreatment
(yes/no based on validated cut-offs) and continuous severity scores for
abuse and neglect during childhood, correlation matrices were
computed. Multiple linear regression analyses were then conducted to
examine the associations between exposure to distinct forms of maternal
childhood maltreatment and sleep characteristics. These analyses were
conducted in two stages. In stage 1, the model simultaneously included
the five distinct forms of childhood maltreatment as predictors. In stage
2, the selected covariates were added to the model.

3. Results

A total of 72 pregnant women participated in the study, including 42
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(59.2%) women with a history of childhood maltreatment. More pre-
cisely, 38.9% (n = 28) reported physical neglect, 22.5% (n = 16)
emotional neglect, 15.3% (n = 11) physical abuse, 39.4% (n = 28)
emotional abuse, and 25.4 % (n = 18) sexual abuse. On average, par-
ticipants were 28.1 years old (SD = 4.6), had completed middle school
or university (64.8 %), reported a household income of at least CAD
$55,000 (66.7 %) and had no other children in their household during
the study period (56.7%). In all, 83.3 % of participants wore the acti-
graph for the full 7-day period with a minimum of 3 days. One partici-
pant's actigraphy data were excluded from the objective sleep analyses
(n =71) because the device was worn for only one day; this participant's
data were included in the analyses of subjective sleep characteristics (n
= 72). According to sleep diaries, none of the participants in the present
study reported using sedating medications or worked the night shift
during data collection.

Table 1a summarizes the demographic and participant characteris-
tics of the study sample. As shown in Tables 1b and 1c, pregnant women
without post-secondary education and those with low household income
reported higher rates of all forms of childhood maltreatment (neglect
and abuse). Other potentially confounding variables were homoge-
neously distributed between women exposed and not exposed to the five
distinct forms of childhood maltreatment. Analyses using continuous
scores for the severity of abuse and neglect yielded consistent results
(see Table S1, available online). Correlations were found between
distinct forms of childhood maltreatment (r = .33 to .55) (Table 2 for
categorical data and (r = .46 to r = .69) (Table S2, available online, for
continuous data) that justifies the importance to enter simultaneously
the five distinct forms of childhood maltreatment in the model.

3.1. Childhood maltreatment and subjective sleep

The associations between childhood maltreatment and the subjective
experience of sleep are presented in Table 3 and Table S3 (available
online). The first multiple linear regression model, testing the specific
associations between the distinct forms of childhood maltreatment
(exposed vs non-exposed) and the PSQI total score (measuring subjec-
tive sleep quality) was statistically significant [F(5, 61) = 3.13,p = .01].
Taken together, the five forms of childhood maltreatment explained
20% of the variance in subjective sleep quality. The second model,
which controlled for maternal education and household income, was
also statistically significant [F(7, 56) = 2.97, p = .01] and yielded similar
results: women who reported childhood emotional abuse reported a
two-point increase on the PSQI scale compared to those who had not.
Consistent findings were observed when using continuous severity
scores of childhood maltreatment (see Table S3, available online).

Table 1a
Demographic and participant characteristics of the study sample.

Demographic characteristics Mean (SD) or n (%)

Maternal age§, years 28.1+ 4.6
Maternal education level
Primary 8 (11.3)
Secondary or vocational training 17 (23.9)
College 21 (29.6)
University 25 (35.2)
Having other children in care
Yes 29 (43.3)
No 38 (56.7)
Household income level
Less than $54 999 23 (33.3)
From $55 000 to $74 999 15 (21.7)
$75 000 or more 31 (44.9)
Number of nights with actigraphy$, days 6.7 +.7

§ T-tests were used for continuous variables.
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Table 1b
Potentially covariates associated with pregnant women who reported distinct
forms of childhood neglect compared to those who did not.

Sociodemographic Physical neglect P Emotional neglect P
variables - -
Yes (n No (n Yes (n No (n
=28) =44) =16) = 55)
mean mean mean mean
(SD) or (SD) or (SD) or (SD) or
n (%) n (%) n (%) n (%)
Continuous variables§
Number of nights 6.6(9) 6.8(.6) .16 6.4 6.8 (.6) .20
with actigraphy (1.1)
Maternal age 27.9 28.3 .73 27.8 28.4 .60
(5.2) (4.2) (5.6) 4.1)
Categorical variables #
Having other 15 23 .68 8 29 .66
children in care, (60.0) (54.8) (61.5) (54.7)
no
Maternal 15 10 .009 9 15 .04
education level, (53.6) (23.2) (56.3) (27.8)
low?
Household 14 9 .02 12 10 <.001
income level, (50.0) (22.0) (75.0) (19.2)
low®

§ T-tests were used for continuous variables.

#Chi-squared tests were used for categorical variables.

“Maternal education level means Low = Professional cursus, high school or less;
No (reference) = College education or University.

bHousehold income level means Low = less than $55 000; No (reference) = $55
000 or higher.

3.2. Childhood maltreatment and objective sleep

The associations between childhood maltreatment and objective
sleep characteristics are presented in Table 4 and Table S4 (available
online). Regarding nighttime sleep duration, the model without cova-
riates was statistically significant [F(5, 63) = 3.81, p = .004] and
explained 23% of the variance in nighttime sleep duration. In this
model, childhood sexual abuse emerged as the only statistically signif-
icant factor associated with nighttime sleep duration (f = —45.6, SD =
17.3, p = .003). The second model, which controlled for maternal ed-
ucation and household, also reached statistical significance [F(7, 58) =
3.05, p =.008] and confirmed the association between sexual abuse and
nighttime sleep duration (f = —63.9, SD = 20.3, p = .003). In this model,
women who reported a history of sexual abuse obtained approximately
1 h less of objective nighttime sleep duration compared to those without
such a history. No significant associations were found between other
forms of childhood abuse and neglect and the remaining objective sleep
characteristics (Table 4). Analyses using continuous severity scores of
abuse and neglect yielded similar results, with statistically significant
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associations between childhood sexual abuse and objective nighttime
sleep duration (Table S4, available online). As analyses using continuous
severity scores offer additional statistical power and sensitivity to detect
associations, however, they revealed two additional significant associ-
ations. First, the models testing associations between childhood
maltreatment and daytime sleep duration were statistically significant
(Table S4, available online) and the severity of maternal childhood
physical abuse was negatively associated with daytime sleep duration,
even after controlling for relevant covariates (§ = —1.3, SD = .5, p =
.02). Second, a positive association was found between maternal edu-
cation and nighttime awakening duration (p = 22.3, SD = 8.7,p = .01):

Table 2
Correlation matrix between distinct forms of childhood maltreatment.
Variables 1 2 3 4 5

1. Physical neglect 1 55%% 45%* A7FF .33%*
2. Emotional neglect 1 42 46%* A1
3. Physical abuse 1 45%* A7
4. Emotional abuse 1 .19
5. Sexual abuse 1

* Significant at P < .05.
** Significant at P < .01.

Table 3
Models on sleep questionnaires in function of distinct forms of childhood
maltreatment (model 1) and model 2 adjusted also on significant covariates.

Models Pittsburgh Sleep Quality Epworth Sleepiness
Index Scale
B (SE) p B (SD) p
Model 1 *
Physical neglect -1.0 (.9) .28 .5(1.2) .65
Emotional neglect .6 (1.0) .57 -1.4 (1.4) .31
Physical abuse .8(1.2) .50 2.5 (1.6) .13
Emotional abuse 2.1(.8) .02 -.301.1) .77
Sexual abuse 1.2 (.9) .22 .8(1.3) .51
R? model .20 .08
Model 2 *
Physical neglect —-.8(.9) .40 .3(1.3) .84
Emotional neglect 311 .80 -1.3(1.5) .38
Physical abuse 6.9 .67 3.1 (1.9 11
Emotional abuse 2.0 (.9) .03 —-.6(1.2) .96
Sexual abuse .5(1.0) .63 1.1 (1.5) .48
Maternal education® .5 (.9) .59 -50.9 .75
Household income® 1.0 (1.0) .32 -6(1.4) .68
R? model .26 .10

SE means standard error. *Maternal education means Low = Professional cursus,
high school or less; No (reference) = College education or University. "House-
hold income means Low = less than $55 000; No (reference) = $55 000 or
higher.

Table 1c
Potentially covariates associated with pregnant women who reported distinct forms of childhood abuse compared to those did not.
Physical abuse Emotional abuse P Sexual abuse P
Yes(n=11) No (n=61) Yes(n=28) No (n=43) Yes(n=18) No (n=>53)
Sociodemographic variables mean (SD) mean (SD) mean (SD) mean (SD) mean (SD) mean (SD)
or n (%) or n (%) or n (%) or n (%) or n (%) or n (%)
Continuous variables§
Number of nights with actigraphy 6.8 (4) 6.7 (.8) .68 6.5 (.9) 6.9 (.6) 11 6.7 (.8) 6.7 (.7) .89
Maternal age 27.9 (5.2) 28.2 (4.5) .87 27.9 (4.8) 28.4 (4.6) .68 26.6 (5.0) 28.7 (4.49) .10
Categorical variables #
Having other children in care, no 2 (25.0) 36 (61.0) .05 15 (60.0) 22 (53.7) .62 7 (46.7) 30 (58.8) .40
Maternal education level, low® 9 (81.8) 16 (26.7) <.001 16 (57.1) 9(21.49) .002 13 (76.5) 12 (22.6) <.001
Household income level, low® 9 (90.0) 14 (23.7) <.001 14 (51.9) 9 (22.0) .01 13 (76.5) 10 (19.6) <.001

§T-tests were used for continuous variables.
#Chi-squared tests were used for categorical variables.

AMaternal education level means Low = Professional cursus, high school or less; No (reference) = College education or University.
YHousehold income level means Low = less than $55 000; No (reference) = $55 000 or higher.
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Table 4
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Models of actigraphic sleep characteristics associated with distinct forms of childhood maltreatment (model 1) and model 2 adjusted also on significant covariates

(maternal education and household income).

Models Nighttime sleep duration Daytime sleep duration Number of nightime Nighttime awakening duration Sleep efficiency
(min) (min) awakening (min)
B (SE) P B (SE) P B (SE) P B (SE) p B (SE) p
Model 1 *
Physical neglect 27.7 (16.5) .10 —-2.3(3.2) .47 —6.8 (4.0) .10 —11.2(8.5) .19 2.3(1.9 13
Emotional neglect 15.2 (18.7) .81 —.6 (3.6) .88 8.0 (4.5) .08 8.0 (9.7) 41 -1.0(1.7) .56
Physical abuse —34.7 (21.4) 11 -.3(4.2) .94 2(5.2) .96 8.9 (11.1) 42 -2401.9 .22
Emotional abuse 17.5 (15.0) .25 3.1(2.9 .29 5.4 (3.7) .14 14.5 (7.8) .07 -2.001.4) .15
Sexual abuse —45.6 (17.3) .01 5.4 (3.4) 11 1.0 (4.2) .81 13.7 (8.9) .13 —-3.0(1.6) .06
R? model .23 .07 12 .20 .21
Model 2 *
Physical neglect 19.1 (17.4) .28 -1.6 (3.1) .59 —7.0 (4.2) .10 —12.9 (9.0) .16 2.4 (1.6) .15
Emotional neglect 23.2 (20.2) .26 -3.5(3.5) .34 7.2 (4.9) .15 5.5 (10.4) .60 -.41.9 .85
Physical abuse —29.4 (24.2) .23 -7 (4.2) .87 -1.1(5.9) .85 6.6 (12.5) .60 -2.0(2.2) .37
Emotional abuse 10.8 (15.5) .49 4.6 (2.7) .10 5.0 (3.8) .19 11.7 (8.0) 15 -1.7Q1.4) .23
Sexual abuse —62.1 (20.3) .003 7.4 (3.6) .04 .6 (4.9) .90 5.0 (10.5) .64 —-2.2(1.9 .24
Maternal education®  35.2 (17.1) .04 -4.3(3.0) .16 3.2 (4.2) .44 12.6 (8.8) .16 —-.8(1.6) .61
Household income® —9.6 (18.5) .60 4.3(3.2) .20 1.9 (4.5) .67 10.2 (9.5) .29 -1.7Q1.7) .31
R? model .27 17 15 .27 .25

SE means standard error. ®Maternal education means Low = Professional cursus, high school or less; No (reference) = College education or University. "Household

income means Low = less than $55 000; No (reference) = $55 000 or higher.

women with lower education levels were more likely to experience
frequent awakenings during the night.

4. Discussion

This study aimed to investigate whether three forms of abuse and
two forms of neglect were associated with subjective and objective sleep
characteristics during pregnancy. Using both categorical and continuous
approaches to assess childhood maltreatment exposure, we found
different patterns of associations between distinct forms of childhood
maltreatment and both subjective and objective sleep characteristics.
Notably, associations emerged between higher severity of childhood
emotional abuse and poorer perceived sleep quality, as well as between
higher severity of childhood sexual abuse and poorer objective sleep (i.e.
nighttime sleep duration measured via actigraphy). The absence of as-
sociations for other childhood maltreatment subtypes may be due to
limited statistical power, as some categories were endorsed by few
participants. Larger studies will be needed to clarify whether these forms
of maltreatment are also linked to sleep characteristics. These findings
are among the first to examine both subjective and objective sleep
characteristics in pregnant women with histories of distinct forms of
childhood maltreatment.

First, our results indicate that pregnant women who experienced
childhood emotional abuse reported a two-point increase on the Pitts-
burgh Sleep Quality Index compared to those who did not report such
experiences. This finding is consistent with prior research linking
childhood emotional abuse and poor sleep quality in non-pregnant
women [38,39]. For instance, using daily sleep diaries, Hamilton et al.
[40] found that young adults with a history of emotional abuse reported
more severe insomnia symptoms. Though this association may be direct,
it may occur through indirect pathways, whether they are biological or
psychological. For instance, depressive symptoms are prevalent among
pregnant women who report histories of childhood emotional abuse
[41]. Since depressive symptoms are associated with disturbances in
sleep architecture [42], the observed association between emotional
abuse and poorer perceived sleep quality may partly reflect greater
severity of depressive symptoms among women who experienced
emotional abuse—especially because this association emerged for
perceived, but not objective, sleep measures. Although depression may
confound the association between childhood emotional abuse and poor
sleep quality [41,42], we were unable to account for its potential
mechanistic role in the present study. Future studies should further

investigate this possibility.

Second, to our knowledge, the current study is the first to demon-
strate that pregnant women reporting a history of childhood sexual
abuse slept, on average, 1 h less per night than their counterparts, based
on actigraphy measurements. This association remained statistically
significant and of similar magnitude even after controlling for other
forms of maternal childhood maltreatment as well as maternal educa-
tion and household income. Two hypotheses may help explain this as-
sociation. First, in the aftermath of traumatic experiences such as
childhood sexual abuse, individuals may develop trauma-related
symptoms like hypervigilance and heightened fear which can interfere
with sleep quality [43]. This hypothesis is consistent with findings from
Bublitz and Stroud [44], who reported that women with a history of
sexual abuse exhibit greater hypothalamic-pituitary-adrenal (HPA) axis
dysregulation in response to stress, along with irregular diurnal cortisol
patterns, compared to non-exposed women to childhood sexual abuse.
These trauma-related symptoms may thus impair the physiological
stress regulation systems necessary for initiating and maintaining sleep.
Second, beyond contextual and physiological reactions, sleep itself re-
quires letting go and entering a certain state of vulnerability. This pro-
cess is grounded in an internalized sense of safety and trust, which may
be especially fragile among individuals with histories of sexual abuse.
The ability to “let go” into sleep may be particularly challenging, even in
the absence of immediate external threats or dysregulated physiological
stress responses.

4.1. Strengths and limitations

The current study builds on research examining sleep in pregnant
women by examining distinct forms and severity of maternal childhood
maltreatment, offering additional insights into how they may relate to
specific sleep characteristics during pregnancy. A key strength lies in the
combination of both subjective and objective sleep measures. Subjective
measures capture individuals’ perceptions of their sleep quality whereas
objective measures, assessed by actigraphy, provide a more accurate
assessment of sleep quantity. As such, the use of objective sleep data is
essential for investigating the complex association between distinct
forms of childhood maltreatment and sleep during pregnancy. More-
over, the complementary use of both categorical (yes or no) and
continuous (severity of exposure) scores to assess distinct forms of
childhood maltreatment strengthens the robustness of the current
findings and facilitates their translation to clinical practice.
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While the current study had strengths, the findings should be inter-
preted in consideration of some limitations. First, the sample size was
relatively small, and participants lacked diversity in terms of maternal
education level and household income. In addition, we did not assess
whether maternal obesity, which is often related to both childhood
maltreatment [45] and sleep quality [46], acted as a potential
confounder in our associations. Due to limited statistical power, we were
unable to include and test all variables simultaneously in the model.
Future studies with larger and more diverse samples, and with the ca-
pacity to adjust for additional confounders, are warranted to better
highlight the association between childhood maltreatment and sleep
during pregnancy. Second, the present study did not assess
sleep-disordered breathing or other objective measures of sleep quality
(e.g., percentage of sleep stages). Third, sleep data were taken during the
second trimester of pregnancy. Given that sleep quality fluctuates across
pregnancy, it remains unclear whether similar associations would be
observed in the first and third trimesters. Longitudinal studies tracking
sleep quality and quantity across all stages of pregnancy are needed to
address this gap. Finally, the correlational design of the current study
does not allow for the establishment of a causal link.

4.2. Futures directions and clinical implications

Future longitudinal studies should replicate the current findings in
larger and more diverse samples, using objective sleep technologies that
also assessed sleep stages. Future investigations should better under-
stand the mechanisms linking different forms of childhood maltreatment
to different indicators of disturbed sleep throughout pregnancy, such as
depressive symptoms or physical health metrics (e.g., obesity). By
demonstrating that women who have experienced emotional or sexual
abuse are at greater risk of sleep problems during pregnancy than their
counterparts, this study underscores the need to address sleep as part of
trauma-informed or trauma-focused interventions for pregnant women
with a history of maltreatment. Given pregnant women who have
experienced childhood maltreatment are at elevated risk for psycho-
logical problems [13], physical health problems (Moog et al., 2017;
[15]), and obstetrical complications [7,8], these findings highlight the
need for targeted and integrated interventions that address sleep health
to improve outcomes for both mother and child.

CRediT authorship contribution statement

Evelyne Touchette: Writing — review & editing, Writing — original
draft, Validation, Resources, Methodology, Investigation, Funding
acquisition, Conceptualization. Y-Lane Noémie Zaine: Writing — review
& editing, Writing — original draft. Julia Garon-Bissonnette: Writing —
review & editing, Supervision, Resources, Project administration,
Methodology. Roxanne Lemieux: Writing — review & editing, Super-
vision. Nicolas Berthelot: Writing — review & editing, Supervision,
Resources, Project administration, Funding acquisition.

Declaration of competing interest
No conflict of interest has been declared by the authors.
Acknowledgements and funding

This work was supported by the Social Sciences and Humanities
Research Council (SSHRC, Canada) [grant to Evelyne Touchette, 2019-
NP-253118] and the Canada Research Chairs [grant to Nicolas Berthe-
lot, number 950-232739]. We acknowledge the considerable contribu-
tion of Sylvie Moisan as a research coordinator for data collection and
Gabrielle Duguay, Sabrina Servot, Loic Gagnon, Sabrina Bernier and
Mathilde Loiselle as research assistants, as well as all pregnant mothers
who participated in the study.

Sleep Medicine 144 (2026) 108951
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.sleep.2026.108951.

References

[1] Roth T, Coulouvrat C, Hajak G, Lakoma MD, Sampson NA, Shahly V,

Shillington AC, Stephenson JJ, Walsh JK, Kessler RC. Prevalence and perceived

health associated with insomnia based on DSM-IV-TR; international statistical

classification of diseases and related health problems, tenth revision; and research
diagnostic criteria/international classification of sleep disorders, second edition

criteria: results from the America insomnia survey. Biol Psychiatry 2011;69(6):

592-600. https://doi.org/10.1016/j.biopsych.2010.10.023.

Kizilirmak A, Timur S, Kartal B. Insomnia in pregnancy and factors related to

insomnia. Sci World J 2012;2012(1):197093. https://doi.org/10.1100/2012/

197093.

[3] Sedov ID, Cameron EE, Madigan S, Tomfohr-Madsen LM. Sleep quality during
pregnancy: a meta-analysis. Sleep Med Rev 2018;38:168-76. https://doi.org/
10.1016/j.smrv.2017.06.005.

[4] Okun ML, Coussons-Read ME. Sleep disruption during pregnancy: how does it
influence serum cytokines? J Reprod Immunol 2007;73(2):158-65. https://doi.
org/10.1016/j.jri.2006.06.006.

[5] Christian LM, Carroll JE, Teti DM, Hall MH. Maternal sleep in pregnancy and
postpartum part I: mental, physical, and interpersonal consequences. Curr
Psychiatry Rep 2019;21:1-8. https://doi.org/10.1007/s11920-019-0999-y.

[6] Facco FL, Grobman WA, Reid KJ, Parker CB, Hunter SM, Silver RM, Basner RC,
Saade GR, Pien GW, Manchanda S, Louis JM, Nhan-Chang C-L, Chung JH,

Wing DA, Simhan HN, Haas DM, Iams J, Parry S, Zee PC. Objectively measured
short sleep duration and later sleep midpoint in pregnancy are associated with a
higher risk of gestational diabetes. Am J Obstet Gynecol 2017;217(4):447. https://
doi.org/10.1016/j.ajog.2017.05.066.

[7] Lu Q, Zhang X, Wang Y, Li J, Xu Y, Song X, Lu L. Sleep disturbances during
pregnancy and adverse maternal and fetal outcomes: a systematic review and meta-
analysis. Sleep Med Rev 2021;58:101436. https://doi.org/10.1016/j.
smrv.2021.101436.

[8] Meers JM, Nowakowski S. Sleep during pregnancy. Curr Psychiatry Rep 2022;24
(8):353-7. https://doi.org/10.1007/511920-022-01343-2.

[9] Gelaye B, Kajeepeta S, Zhong QY, Borba CP, Rondon MB, Sanchez SE,

Henderson DC, Williams MA. Childhood abuse is associated with stress-related
sleep disturbance and poor sleep quality in pregnancy. Sleep Med 2015;16(10):
1274-80. https://doi.org/10.1016/j.sleep.2015.07.004.

[10] Gustafsson H, Doyle C, Gilchrist M, Werner E, Monk C. Maternal abuse history and
reduced fetal rate vulnerability: abuse-related sleep disturbance is a mediator. Dev
Psychopathol 2017;29(3):1023-34. https://doi.org/10.1017/
S0954579416000997.

[11] Nevarez-Brewster M, Aran O, Narayan AJ, Harrall KK, Brown SM, Hankin BL,
Davis EP. Adverse and benevolent childhood experiences predict prenatal sleep
quality. Advers Resilience Sci 2022;3(4):391-402. https://doi.org/10.1007/
542844-022-00070-0.

[12] Garon-Bissonnette J, Duguay G, Lemieux R, Dubois-Comtois K, Berthelot N.
Maternal childhood abuse and neglect predicts offspring development in early
childhood: the roles of reflective functioning and child sex. Child Abuse Neglect
2022;128:105030. https://doi.org/10.1016/j.chiabu.2021.105030.

[13] Berthelot N, Garon-Bissonnette J. Characterizing the heterogeneity of disruptions
in the mentalization of trauma amongst adults exposed to childhood maltreatment.
Dev Psychopathol 2025;37(3):1176-89. https://doi.org/10.1017/
S0954579424001019.

[14] Okun ML, Schetter CD, Glynn LM. Poor sleep quality is associated with preterm
birth. Sleep 2011;34(11):1493-8. https://doi.org/10.5665/sleep.1384.

[15] Moog NK, Cummings PD, Jackson KL, Aschner JL, Barrett ES, Bastain TM, Buss C.
Intergenerational transmission of the effects of maternal exposure to childhood
maltreatment in the USA: a retrospective cohort study. The Lancet Public Health
2023;8(3):€226-37. https://doi.org/10.1016/52468-2667(23)00025-7.

[16] Racine N, Plamondon A, Madigan S, McDonald S, Tough S. Maternal adverse
childhood experiences and infant development. Pediatrics 2018;141(4):
€20172495. https://doi.org/10.1542/peds.2017-2495.

[17] Larouche K, Garon-Bissonnette J, Lemieux R, Deschénes K, Duguay G, Lemelin J-P,
Berthelot N. Converging evidence of a specific vulnerability of young boys to
parental childhood trauma. J Am Acad Child Adolescent Psychiatry Open 2025.
https://doi.org/10.1016/j.jaacop.2025.03.001. First published online 2 April
2025.

[18] Leen-Feldner EW, Feldner MT, Knapp A, Bunaciu L, Blumenthal H, Amstadter AB.
Offspring psychological and biological correlates of parental posttraumatic stress:
review of the literature and research agenda. Clin Psychol Rev 2013;33(8):
1106-33. https://doi.org/10.1016/j.cpr.2013.09.001.

[19] Berzenski SR, Bennett DS, Marini VA, Sullivan MW, Lewis M. The role of parental
distress in moderating the influence of child neglect on maladjustment. J Child
Fam Stud 2014;23:1325-36. https://doi.org/10.1007/510826-013-9791-5.

[20] Souch AlJ, Jones IR, Shelton KH, Waters CS. Maternal childhood maltreatment and
perinatal outcomes: a systematic review. J Affect Disord 2022;302:139-59.
https://doi.org/10.1016/j.jad.2022.01.062.

[21] Moog NK, Heim CM, Entringer S, Simhan HN, Wadhwa PD, Buss C. Transmission of
the adverse consequences of childhood maltreatment across generations: focus on

[2

—


https://doi.org/10.1016/j.sleep.2026.108951
https://doi.org/10.1016/j.sleep.2026.108951
https://doi.org/10.1016/j.biopsych.2010.10.023
https://doi.org/10.1100/2012/197093
https://doi.org/10.1100/2012/197093
https://doi.org/10.1016/j.smrv.2017.06.005
https://doi.org/10.1016/j.smrv.2017.06.005
https://doi.org/10.1016/j.jri.2006.06.006
https://doi.org/10.1016/j.jri.2006.06.006
https://doi.org/10.1007/s11920-019-0999-y
https://doi.org/10.1016/j.ajog.2017.05.066
https://doi.org/10.1016/j.ajog.2017.05.066
https://doi.org/10.1016/j.smrv.2021.101436
https://doi.org/10.1016/j.smrv.2021.101436
https://doi.org/10.1007/s11920-022-01343-2
https://doi.org/10.1016/j.sleep.2015.07.004
https://doi.org/10.1017/S0954579416000997
https://doi.org/10.1017/S0954579416000997
https://doi.org/10.1007/s42844-022-00070-0
https://doi.org/10.1007/s42844-022-00070-0
https://doi.org/10.1016/j.chiabu.2021.105030
https://doi.org/10.1017/S0954579424001019
https://doi.org/10.1017/S0954579424001019
https://doi.org/10.5665/sleep.1384
https://doi.org/10.1016/S2468-2667(23)00025-7
https://doi.org/10.1542/peds.2017-2495
https://doi.org/10.1016/j.jaacop.2025.03.001
https://doi.org/10.1016/j.cpr.2013.09.001
https://doi.org/10.1007/s10826-013-9791-5
https://doi.org/10.1016/j.jad.2022.01.062

E. Touchette et al.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

gestational biology. Pharmacol Biochem Behav 2022;215:173372. https://doi.org/
10.1016/j.pbb.2022.173372.

van den Heuvel MI, Monk C, Hendrix CL, Hect J, Lee S, Feng T, Thomason ME.
Intergenerational transmission of maternal childhood maltreatment prior to birth:
effects on human fetal amygdala functional connectivity. J Am Acad Child Adolesc
Psychiatr 2023;62(10):1134-46. https://doi.org/10.1016/j jaac.2023.03.020.
Chapman DP, Wheaton AG, Anda RF, Croft JB, Edwards VJ, Liu Y, Sturgis SL,
Perry GS. Adverse childhood experiences and sleep disturbances in adults. Sleep
Med 2011;12(8):773-9. https://doi.org/10.1016/j.sleep.2011.03.013.

Fuligni AJ, Chiang JJ, Tottenham N. Sleep disturbance and the long-term impact of
early adversity. Neurosci Biobehav Rev 2021;126:304-13. https://doi.org/
10.1016/j.neubiorev.2021.03.021.

Briere J, Runtz M. Post sexual abuse trauma: data and implications for clinical
practice. J Interpers Violence 1987;2(4):367-79. https://doi.org/10.1177/
088626058700200403.

Cicchetti D, Toth SL. Child maltreatment and developmental psychopathology: a
multilevel perspective. In: Cicchetti D, editor. Developmental psychopathology.
Wiley; 2016. p. 1-56. https://doi.org/10.1002/9781119125556.devpsy311.
Mindell JA, Cook RA, Nikolovski J. Sleep patterns and sleep disturbances across
pregnancy. Sleep Med 2015;16(4):483-8. https://doi.org/10.1016/j.
sleep.2014.12.006.

Paquette D, Laporte L, Bigras M, Zoccolillo M. Validation de la version francaise du
CTQ et prévalence de I'histoire de maltraitance 1. Sante Ment Quebec 2004;29(1):
201-20. https://doi.org/10.7202/008831ar.

Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, Zule W.
Development and validation of a brief screening version of the childhood trauma
questionnaire. Child Abuse Neglect 2003;27(2):169-90. https://doi.org/10.1016/
S0145-2134(02)00541-0.

Walker EA, Unutzer J, Rutter C, Gelfand A, Saunders K, VonKorff M, Katon W.
Costs of health care use by women HMO members with a history of childhood
abuse and neglect. Arch Gen Psychiatry 1999;56(7):609-13. https://doi.org/
10.1001/archpsyc.56.7.609.

Buysse DJ, Reynolds III CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep
quality index: a new instrument for psychiatric practice and research. Psychiatry
Res 1989;28(2):193-213. https://doi.org/10.1016/0165-1781(89)90047-4.

Johns MW. Reliability and factor analysis of the epworth sleepiness scale. Sleep
1992;15(4):376-81. https://doi.org/10.1093/sleep/15.4.376.

Skouteris H, Wertheim EH, Germano C, Paxton SJ, Milgrom J. Assessing sleep
during pregnancy: a study across two time points examining the Pittsburgh sleep
quality index and associations with depressive symptoms. Womens Health Issues
2009;19(1):45-51. https://doi.org/10.1016/j.whi.2008.10.004.

Baumgartel KL, Terhorst L, Conley YP, Roberts JM. Psychometric evaluation of the
Epworth sleepiness scale in an obstetric population. Sleep Med 2013;14(1):116-21.
https://doi.org/10.1016/j.sleep.2012.10.007.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Sleep Medicine 144 (2026) 108951

Cole RJ, Kripke DF, Gruen W, Mullaney DJ, Gillin JC. Automatic sleep/wake
identification from wrist activity. Sleep 1992;15(5):461-9. https://doi.org/
10.1093/sleep/15.5.461.

Edwards VJ, Holden GW, Felitti VJ, Anda RF. Relationship between multiple forms
of childhood maltreatment and adult mental health in community respondents:
results from the adverse childhood experiences study. Am J Psychiatr 2003;160(8):
1453-60. https://doi.org/10.1176/appi.ajp.160.8.1453.

Auger N, Park AL, Harper S, Daniel M, Roncarolo F, Platt RW. Educational
inequalities in preterm and term small-for-gestational-age birth over time. Ann
Epidemiol 2012;22(3):160-7. https://doi.org/10.1016/j.annepidem.2011.12.002.
Cardoso J, Almeida T, Ramos C, Sousa S. Relationship between childhood trauma
and sleep disturbances: the role of perceived stress as a mediator. J Aggress
Maltreat Trauma 2018;27(10):1075-89. https://doi.org/10.1080/
10926771.2018.1501628.

Poon CY, Knight BG. Impact of childhood parental abuse and neglect on sleep
problems in old age. J Gerontol B Psychol Sci Soc Sci 2011;66(3):307-10. https://
doi.org/10.1093/geronb/gbr003.

Hamilton JL, Brindle RC, Alloy LB, Liu RT. Childhood trauma and sleep among
young adults with a history of depression: a daily diary study. Front Psychiatr
2018;9:673. https://doi.org/10.3389/fpsyt.2018.00673.

Martins CMS, Baes CVW, de Carvalho Tofoli SM, Juruena MF. Emotional abuse in
childhood is a differential factor for the development of depression in adults.

J Nerv Ment Dis 2014;202(11):774-82. https://doi.org/10.1097/
NMD.0000000000000202.

Palagini L, Baglioni C, Ciapparelli A, Gemignani A, Riemann D. REM sleep
dysregulation in depression: state of the art. Sleep Med Rev 2013;17(5):377-90.
https://doi.org/10.1016/j.smrv.2012.11.001.

Charuvastra A, Cloitre M. Safe enough to sleep: sleep disruptions associated with
trauma, posttraumatic stress, and anxiety in children and adolescents. Child
Adolesc Psychiatr Clin N Am 2009;18(4):877-91. https://doi.org/10.1016/j.
chc.2009.04.002.

Bublitz MH, Stroud LR. Childhood sexual abuse is associated with cortisol
awakening response over pregnancy: preliminary findings.
Psychoneuroendocrinology 2012;37(9):1425-30. https://doi.org/10.1016/j.
psyneuen.2012.01.009.

Diesel JC, Bodnar LM, Day NL, Larkby CA. Childhood maltreatment and the risk of
pre-pregnancy obesity and excessive gestational weight gain. Matern Child Nutr
2016;12(3):558-68. https://doi.org/10.1111/men.12147.

Eck KM, Santiago E, Martin-Biggers J, Byrd-Bredbenner C. Maternal sleep quality is
associated with personal and parenting weight-related behaviors. Int J Environ Res
Publ Health 2020;17(15):5312. https://doi.org/10.3390/ijerph17155312.


https://doi.org/10.1016/j.pbb.2022.173372
https://doi.org/10.1016/j.pbb.2022.173372
https://doi.org/10.1016/j.jaac.2023.03.020
https://doi.org/10.1016/j.sleep.2011.03.013
https://doi.org/10.1016/j.neubiorev.2021.03.021
https://doi.org/10.1016/j.neubiorev.2021.03.021
https://doi.org/10.1177/088626058700200403
https://doi.org/10.1177/088626058700200403
https://doi.org/10.1002/9781119125556.devpsy311
https://doi.org/10.1016/j.sleep.2014.12.006
https://doi.org/10.1016/j.sleep.2014.12.006
https://doi.org/10.7202/008831ar
https://doi.org/10.1016/S0145-2134(02)00541-0
https://doi.org/10.1016/S0145-2134(02)00541-0
https://doi.org/10.1001/archpsyc.56.7.609
https://doi.org/10.1001/archpsyc.56.7.609
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1093/sleep/15.4.376
https://doi.org/10.1016/j.whi.2008.10.004
https://doi.org/10.1016/j.sleep.2012.10.007
https://doi.org/10.1093/sleep/15.5.461
https://doi.org/10.1093/sleep/15.5.461
https://doi.org/10.1176/appi.ajp.160.8.1453
https://doi.org/10.1016/j.annepidem.2011.12.002
https://doi.org/10.1080/10926771.2018.1501628
https://doi.org/10.1080/10926771.2018.1501628
https://doi.org/10.1093/geronb/gbr003
https://doi.org/10.1093/geronb/gbr003
https://doi.org/10.3389/fpsyt.2018.00673
https://doi.org/10.1097/NMD.0000000000000202
https://doi.org/10.1097/NMD.0000000000000202
https://doi.org/10.1016/j.smrv.2012.11.001
https://doi.org/10.1016/j.chc.2009.04.002
https://doi.org/10.1016/j.chc.2009.04.002
https://doi.org/10.1016/j.psyneuen.2012.01.009
https://doi.org/10.1016/j.psyneuen.2012.01.009
https://doi.org/10.1111/mcn.12147
https://doi.org/10.3390/ijerph17155312

	Distinct forms of childhood maltreatment and their associations with subjective and objective sleep during pregnancy
	1 Introduction
	1.1 Maternal childhood maltreatment and sleep during pregnancy

	2 Method
	2.1 Participants and procedure
	2.2 Measures
	2.2.1 Maternal childhood maltreatment history
	2.2.2 Subjective sleep
	2.2.3 Objective sleep

	2.3 Statistical analyses
	2.3.1 Selection of potential covariates
	2.3.2 Main analyses


	3 Results
	3.1 Childhood maltreatment and subjective sleep
	3.2 Childhood maltreatment and objective sleep

	4 Discussion
	4.1 Strengths and limitations
	4.2 Futures directions and clinical implications

	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements and funding
	Appendix A Supplementary data
	References




