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Abstract

Purpose This study investigates the interplay between intimate partner violence (IPV), mental health symptoms (posttrau-
matic stress, depression, and anxiety), and sleep quality in pregnant women. It examines the alignment between subjective
(self-reported) and objective (actigraphy) measures of sleep and explores how IPV subtypes (physical violence, psychologi-
cal aggression, and sexual coercion) influence these measures, considering the potential mediating role of mental health.
Methods The study involved 46 pregnant women with a history of IPV exposure within the past year or serving as controls.
Participants completed surveys assessing IPV, mental health, and self-reported sleep quality, followed by seven days of actig-
raphy monitoring. Statistical analyses included Spearman correlations, Bland—Altman plots for sleep measure agreement,
and path analyses to explore relationships between IPV, mental health symptoms, and sleep parameters.

Results Moderate correlations were observed between subjective and objective measures for time in bed and sleep onset
latency (SOL). IPV subtypes showed distinct associations with sleep parameters: physical violence directly impacted total
sleep time and efficiency, while sexual coercion influenced SOL. Mental health symptoms did not mediate these relation-
ships significantly. Discrepancies between subjective and objective sleep measures highlighted potential biases linked to
IPV exposure.

Conclusion IPV exposure significantly disrupts sleep during pregnancy, with unique effects observed for different IPV
subtypes. These disturbances occur independently of mental health symptoms, underscoring the need for routine sleep
assessments and tailored interventions in prenatal care for IPV-exposed women. Integrating subjective and objective sleep
evaluations can enhance understanding and management of sleep disturbances in this vulnerable population.

Keywords Domestic violence - Sleep - Perinatal - Psychopathology

1 Introduction

Intimate partner violence (IPV) is defined as completed or
threatened acts of physical, sexual, or psychological harm
by a current or former partner [1]. In the U.S., an estimated
1.5 million women experience violence enacted by former
or current intimate partners each year, with approximately
25-50% of women reporting exposure in their adult life-
time [2]. Although IPV may occur at any stage throughout
the lifespan, pregnancy is a unique period of vulnerability;

< Jae eun Park
jpark24@nd.edu

Department of Psychology, University of Notre Dame, 390
Corbett Family Hall, Notre Dame, IN 46556, USA

Department of Psychology, University of York, York, UK

Published online: 14 May 2025

during this time, IPV places both the mother and the unborn
child at great risk for detrimental health outcomes [3].
Moreover, pregnancy involves a number of physiological,
emotional, and social changes, which have been linked to
heightened risk for poor mental health [4]. These changes
can be compounded by the experience of IPV during the
perinatal period, which is associated with additional risk
for depression [5], anxiety [6], posttraumatic stress disorder
(PTSD) [7], and poor sleep [8].

The relationship between mental health and sleep is
complex and bidirectional. Mental health symptoms, such
as anxiety, depression, and PTSD, are well-established con-
tributors to sleep disturbances [9]. Conversely, poor sleep
has been shown to exacerbate or even precipitate mental
health symptoms, highlighting its role as both a driver and
an outcome of psychopathology [10]. Pregnancy, as a period
of heightened vulnerability to mental health issues, provides
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a unique context in which this bidirectional relationship
may be especially pronounced. Given that IPV increases
risk for both poor mental health and sleep disturbances, it
is essential to examine how these constructs interact. Spe-
cifically, understanding the mediating role of mental health
in the IPV-sleep relationship could provide critical insights
into the pathways through which IPV impacts sleep during
pregnancy.

Sleep is a multidimensional construct that encompasses
various parameters, including quality, duration, efficiency,
latency, and regularity. Each of these dimensions offers
distinct insights into sleep health. Sleep quality, typically
assessed through subjective reports, refers to an individ-
ual's perception of restfulness and satisfaction with their
sleep. Poor sleep quality has been linked to increased risk
of depression, anxiety, and impaired cognitive functioning
[9]. Sleep latency, or the time it takes to fall asleep, serves
as an indicator of underlying physiological or psychologi-
cal arousal; prolonged sleep latency is often observed in
individuals with anxiety disorders or hypervigilance [11].
Sleep efficiency, which reflects the proportion of time spent
asleep relative to time spent in bed, can be assessed objec-
tively through actigraphy or polysomnography (PSG) and is
a marker of overall sleep consolidation. Low sleep efficiency
is associated with insomnia, fragmented sleep, and chronic
pain conditions [12]. Finally, sleep duration refers to the
total time spent asleep in a 24-h period, with insufficient
duration linked to adverse physical outcomes such as cardio-
vascular disease and metabolic disorders, as well as mental
health symptoms [13].

Because these dimensions of sleep capture different
aspects of sleep health, a multimodal approach to assess-
ment is critical for obtaining a comprehensive understand-
ing of sleep behavior. While it is known that subjective and
objective sleep measures often show discordance, this dis-
crepancy itself offers valuable insights. Subjective measures
reflect individuals’ perceptions of their sleep, which may be
influenced by psychological states such as anxiety, depres-
sion, or PTSD. In contrast, objective measures provide a
direct assessment of physiological processes, highlighting
the need to understand how these two perspectives align or
diverge in populations exposed to IPV. This focus is particu-
larly relevant given evidence suggesting that discordance
between these measures may indicate specific psychological
or behavioral disturbances, such as heightened arousal or
misperception of sleep. By examining both subjective and
objective sleep measures in IPV-exposed pregnant women,
the present study aims to clarify the nature of these discrep-
ancies and their implications for mental health and overall
well-being.

Pregnancy is characterized by substantial changes in
sleep patterns, with a majority of expectant women report-
ing insufficient and disrupted sleep [14]. Specifically,
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inadequate sleep duration and poor sleep quality during
pregnancy have been associated with increased risk of pre-
term birth, gestational diabetes, prolonged labor, cesarean
delivery, and hypertensive disorders, including preeclampsia
[10, 13]. Sleep disturbances, such as insomnia and frequent
nighttime awakenings, have also been linked to impaired
immune function, heightened inflammation, and adverse
mental health outcomes, including prenatal and postpartum
depression [10]. Furthermore, objective sleep measures
reveal that pregnant women exhibit lower sleep efficiency,
increased frequency and duration of nighttime awakenings,
and a greater amount of time in light sleep stages (e.g., Stage
N2 sleep) compared to deep sleep and rapid eye movement
(REM) sleep, which are crucial for cognitive restoration and
emotional regulation [15].

IPV is a multifaceted phenomenon encompassing various
subtypes, including physical violence, psychological aggres-
sion, and sexual coercion, each of which may exert unique
effects on sleep. Physical violence may directly disrupt sleep
through the physical consequences of injury or chronic pain,
which are well-documented predictors of poor sleep quality
and efficiency [16]. Psychological aggression, on the other
hand, often fosters hypervigilance, rumination, and intru-
sive thoughts, which are strongly associated with sleep onset
difficulties and fragmented sleep [17]. Sexual coercion is
uniquely linked to sleep disturbances through the heightened
risk of fear, hyperarousal, and avoidance behaviors, which
condition survivors to associate sleep with vulnerability
and danger [18]. Although these subtypes of IPV are often
comorbid, understanding their distinct effects on sleep can
illuminate targeted intervention strategies to mitigate their
unique impacts.

Thus, sleep health is particularly relevant to examine
in the context of IPV and pregnancy, as poor sleep qual-
ity is pervasive among both pregnant women and individu-
als exposed to IPV [19]. Accumulating evidence suggests
that IPV victims frequently experience both self-reported
and objective sleep disturbances [19]. High rates of poor
sleep are evident in both population-based and IPV-exposed
samples. Notably, in a large population-based survey, 53%
of women exposed to physical violence reported difficulty
getting adequate sleep compared to non-exposed counter-
parts [20]. Similarly, among those experiencing physical
violence, 87.8% endorsed sleep disturbances, with history
of IPV associated with a fourfold increase in self-reported
sleep difficulties [21].

Although existing literature provides an important basis
for work on IPV and sleep, few studies explore the intersec-
tion of IPV, mental health, and sleep quality in pregnancy.
Further, existing research on IPV and sleep predominantly
focuses on physical IPV, neglecting the impact of other
IPV subtypes, such as psychological aggression and sexual
coercion. Additionally, most studies have only used a single
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method of assessing sleep, with few studies examining asso-
ciations across both objective and subjective measures of
sleep. The present study builds upon this gap by examin-
ing the concordance between subjective and objective sleep
measures, exploring how IPV subtypes and mental health
symptoms may differentially impact these dimensions of
sleep. This focus allows for a more nuanced understanding
of the biobehavioral mechanisms through which IPV affects
sleep during pregnancy.

1.1 The current study

The present study sought to investigate the empirical links
between IPV, PTSS, depressive, and anxiety symptoms, and
disparities between self-reported and objective sleep quality
in a sample of pregnant women. Specifically, we aimed to
evaluate the connection between objective (actigraphy) and
self-reported (PSQI) sleep metrics within our sample. First,
we assessed the concordance between self-reported and
objective measures of sleep. Second, we examined the asso-
ciations between IPV subtypes, mental health symptoms,
and both self-reported and objective sleep quality. Finally,
we investigated the potential mediating roles of PTSS,
depression, and anxiety in the links between IPV subtypes
and both self-reported and objective sleep parameters. By
integrating these analyses, the study aimed to elucidate the
multifaceted pathways through which IPV and mental health
intersect to influence sleep during pregnancy.

2 Method
2.1 Participants

A sample of n=46 pregnant women (Range = 6-36 weeks;
M=22.79, SD=28.37) were drawn from a longitudinal study
of pregnant women and young families. Participants ranged
in age from 19 to 42, with an average age of 27.6 years.
The sample had a diverse composition, with 19 (41.3%)
women identifying as Black, African, or African-American,
19 (41.3%) identifying as non-Hispanic White or Cauca-
sian, 5 (10.9%) identifying as biracial or multiracial, and
3 (6.5%) identifying as another racial/ethnic background.
The sample was overall low-income with an average income
of $1349.71 per month (SD=1137.37). Regarding educa-
tional attainment, the highest proportion of women (63.0%)
reported some college or vocational degree, followed by
21.7% reporting high school degree/GED and 15.3% report-
ing some high school.

2.2 Procedures

Participants were recruited from the community primar-
ily using flyers posted at local agencies and community
centers. Participants in the current study were drawn from
a larger study of women who had experienced IPV within
the previous 24 months (or no IPV for participants serving
as healthy controls), were in the first or second trimester
of pregnancy, and planned to assume the role of primary
caregiver for their infant postpartum. Upon obtaining writ-
ten consent, participants completed an interview assessing
experiences of violence in the past year, self-reported sleep
quality, and mental health. Women who reported not cohabi-
tating with a violent partner were invited to participate in a
seven-day sleep actigraphy study. Participants who enrolled
in the actigraphy study received brief training on the proper
use of the actigraph watch and the completion of a daily
sleep. After one week, a project coordinator retrieved the
actigraph watch and sleep log from each participant at a
location agreed upon in advance.

2.3 Measures

Demographics. Participants completed a brief demo-
graphics questionnaire to gather information on age,
educational attainment, racial/ethnic background, and
income (see Table 1 for summary).

Past year IPV victimization. Women’s exposure to past
year IPV was assessed using the Conflict Tactics Scale-
Revised (CTS2) [22]. The CTS2 is a 78-item self-report
measure that assesses psychological, sexual, and physical
acts of violence experienced with a romantic partner in the
past year; the present study used 39 items assessing IPV
victimization. Participants rated the frequency of each item
on a scale from 0 (never) to 6 (more than 20 times) using the
frequency scoring procedure, which represents how often a
particular behavior has occurred by taking the midpoint for
each response (e.g., score of “4” for a behavior that occurred
3-5 times) with higher values reflecting greater violence
exposure [22]. CTS2 has strong psychometric properties
[23] and demonstrated adequate internal consistency in this
study (¢=0.95 for total, 0.90 for physical assault, 0.93 for
psychological aggression, and 0.89 for sexual coercion).

Depressed mood. Depressed mood was assessed using
the Center for Epidemiologic Studies Depression Scale
(CES-D) [24] a 20-item self-report assessment designed to
measure emotional and behavioral symptoms. For each item,
participants indicated the frequency of depressive symptoms
in the past week on a scale of O (rarely or none of the time)
to 3 (most or all of the time). Total scores reflect the severity
of depressive symptoms, with scores of 16 or higher indi-
cating clinical significance. The CES-D demonstrates high
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Table 1 Demographic

. L. Mean (SD) n %

characteristics of participants
Age 27.6 46
Min 19
Max 42
Marital status
Single (never married) 20 43.5
Living with partner 8 17.4
Married 10 21.7
Separated 6 13.0
Divorced 2 4.3
Employment status
Employed 16 34.8
Not employed 30 65.2
Gestation (Weeks) 22.8
Min 6
Max 36
Highest education level
Some high school or less 7 15.2
High school degree/GED 10 21.7
Some college or vocational school 19 41.3
(Associates degree)
College degree 9 19.6
Graduate degree 22
Race/Ethnicity
Black/African/African-American 19 41.3
White/Caucasian 19 41.3
Biracial/Multiracial/Other 8 17.4

internal consistency, retest reliability, and validity [24]. The
Cronbach’s alpha for the present study was 0.88.

Anxiety. Anxiety was assessed with the Generalized
Anxiety Disorder 7 scale (GAD-7) [25]. Total scores range
from O to 21, with higher scores reflecting greater anxiety
severity. Scores above 10 are considered to be clinically sig-
nificant. GAD-7 demonstrates good reliability and internal
consistency [26], with a=0.85 in the present study.

Posttraumatic stress symptoms (PTSS). PTSS were
assessed using the PTSD Checklist for DSM-5 (PCL-5)
[27]. a 20-item scale assessing symptom frequency in reex-
periencing hyperarousal, negative mood and cognition, and
avoidance domains within the past month on a scale of 0—4
(O=not at all, 4 =extremely). Responses were summed for
a total symptom severity score. The PCL-5 exhibits strong
reliability and validity in psychometric evaluations [28] with
a=0.93 in the present study.

Self-reported sleep. Self-reported sleep was assessed
using the Pittsburgh Sleep Quality Index (PSQI) [11]. The
PSQI is a 19-item questionnaire evaluating sleep impairment
in the past month. The PSQI generates a global score (0-21)
and subscores in seven components (subjective sleep qual-
ity, sleep latency, sleep duration, habitual sleep efficiency,
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sleep disturbances, use of sleeping medication, and daytime
dysfunction). Each domain is scored from O to 3, with higher
scores indicating greater dysfunction. The global score is
calculated by summing the component scores. The original
validation suggested a cut off score of >5 to differentiate
between good and poor sleepers [11]. The PSQI has dem-
onstrated good internal and test—retest reliability in previous
studies [29] and had «=0.74 in the present study. Descrip-
tive statistics for women’s prenatal sleep quality assessed by
the PSQI are presented in Table 3.

Objectively measured sleep. Objective sleep charac-
teristics were monitored using an Actiwatch worn on the
non-dominant wrist for seven consecutive days following
the interview. Actigraphy is a reliable and valid tool, and
comparisons with PSG has typically yielded agreement rates
between 78-95% [30]. Data were recorded in 30-s epochs
and processed and scored using the “Cole-Kripke” algorithm
[31] in the “Action-W” software. Participants received both
verbal and written instructions on the proper use of the
device, including how and when to wear it. Concurrently,
women completed a sleep diary documenting bedtimes, rise
times, and device removal. This information was combined
with the actigraphy data, and used to detect and remove
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Table 2 Bland Altman analysis:

- k Sleep parameters Actigraphy (A) PSQI (B) Mean Difference  Spear-
Compa.nsqn of self-reported (mean + SD) (mean +SD) ((A+B)/2)) (A-B) man’s rank
and objective sleep correlation

TIB (min) 501.06 +£63.34 529.67+81.40 515.37 —28.61 0.369*
SOL (min) 10.88+22.85 39.54+38.68  25.21 —28.66 -0.311*
TST (min) 420.60 +87.65 424.09+111.99 422.35 -3.49 0.178

SE (%) 83.88+14.14 81.09+21.10  82.49 2.79 0.059

Mean (3) —15.89

“p<.05

artifacts from the data to facilitate scoring and interpreta-
tion. The following sleep measures were derived: time in bed
(TIB), total sleep time (TST), sleep onset latency (SOL), and
sleep efficiency (SE). Daily values of sleep variables were
averaged to obtain mean scores for the week. A summary
of key terms and definitions can be seen in Supplement 1.

2.4 AnalyticPlan

The agreement of the four sleep indicators (TIB, TST,
SOL, and SE) between self-reported (PSQI) and objective
(actigraphy) measures were tested using Spearman’s rank
test for correlation, two-tailed paired t-tests to calculate
difference from 0, and the Bland—Altman technique [32].
The Bland—Altman approach involves a scatterplot with the
X-axis depicting the mean of the measurements, and the
Y-axis representing the difference of two measurements.
Using IBM SPSS 29, a one-sample 7 test was performed
to calculate the mean bias and its standard deviation (SD).
Mean difference and SD obtained from the ¢ test were used
to compute the mean bias and limits of agreement (LoAs),
restricting data points to a mean difference +1.96 SD to
show a 95% confidence interval (see Table 2). Perfect agree-
ment is achieved when there is no difference between meas-
urements (i.e., mean difference is zero). Finally, plots were
examined for proportional bias using ordinary least squares
regression, where a significant slope in the regression line
fitted to the plot indicates proportional bias [33]. The statis-
tical significance level was set at p <0.05 for all analyses.
Associations between IPV and self-reported and objective
sleep quality were analyzed in Stata 16.0 (StataCorp, 2019)
using path analysis (see Tables 4 and 5). IPV subtypes were
entered as independent variables (IVs), mental health vari-
ables (depression, anxiety, and PTSS) as a mediator(s), and
sleep characteristics (TIB, TST, SOL, and SE) as dependent
variables (DVs). Self-reported sleep data, collected concur-
rently with IPV and mental health reports, were assessed
cross-sectionally. This type of mediation does not address
the direction of these relationships and therefore does not
warrant a strong conclusion about whether IPV or men-
tal health symptoms lead to subsequent subjective sleep

outcomes. Data on objective sleep, however, was collected
prospectively across the 7 days following interviews. As
such, models examining objective sleep were prospective
and inferences concerning direction are more appropriate
to consider; however, care must still be exercised in draw-
ing inferences (Table 3). See Fig. 1 for an illustration of the
mediation pathways.

Given the high correlations among mental health
dimensions, separate mediation models were used to avoid
incorrect suppressing of direct and/or indirect effects [34].
Total, direct, and indirect effects were examined for each
IV (physical violence, psychological aggression, sexual
coercion) on the DV (self-reported and objective sleep).
Age and gestational age were entered as covariates in all
models due to past research linking them to sleep difficul-
ties [35]. It is important to note that both mediation mod-
els were considered exploratory, given the small sample
size, making them underpowered to detect anything except
large indirect effects [40].

There were no instances of missing data regarding the
objective sleep parameters. However, there were three
individuals with missing data on the PSQI. The missing
data did not correspond with differences in mental health
across all three variables or sexual coercion; however,
those missing PSQI data reported elevated levels of psy-
chological aggression and physical assault. These findings
suggest the data were missing at random, a type of miss-
ingness that can be considered ignorable. Full information
maximum likelihood was therefore deemed an appropriate
technique for handling missingness under such conditions
[41].

3 Results

3.1 Self-Reported and Objective Sleep Metrics
Results from the PSQI indicated a mean TIB of 529.67 min
(i.e., 8.83 h/night; SD=81.40 min), mean TST of 424.09 min

(i.e., 7.07 h/night; SD=111.99), mean SOL of 39.54 min
(SD=38.68), and mean SE of 81.09% (SD=21.10%). The
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Table 3 Descriptives of women’s prenatal sleep quality measured using PSQI

Characteristic Category N Mean SD %
Sleep quality 46 1.37 0.68
Very good 2 4.30
Good 28 60.90
Poor 13 28.30
Very poor 3 6.50
Sleep latency 45 39.54 38.68
<15 min 5 11.10
16-30 min 16 35.60
31-60 min 15 33.30
> 60 min 9 20.00
Sleep duration 46 7.06 1.86
>7h 31 84.80
6-7h 8 10.90
5-6h 5 2.20
<5h 2 2.20
Sleep efficiency 44 81.09 21.10
>85% 22 50.00
75-84% 9 20.50
65-74% 4 9.10
<65% 9 20.50
Sleep disturbances 45 1.46 0.55
Not during the past month 1 2.20
< Once/week 23 50.0
Once or twice/week 22 47.80
3+ times/week 0 0
Sleep medication 46 0.22 0.59
Not during the past month 39 84.80
< Once/week 10.90
Once or twice/week 1 2.20
3+ times/week 1 2.20
Daytime dysfunction 45 1.15 0.71
0 6 13.30
1 28 62.20
2 9 20.00
3 2 4.40
Global PSQI score 43 7.65 2.96
Good sleep quality (<5) 11 25.58
Poor sleep quality (>5) 32 74.42

2due|ibip pue dag)s
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Mental health mediators
1) Depression

2) Anxiety
3) PTSS
a b
Intimate Partner Violence
1) Physical —c. Self-reported
2) Sexual sy s by sleep
3) Psychological c
Mental health mediators
1) Depression
2) Anxiety
3) PTSS
a b
Intimate Partner Violence o
1) Physical —_— Observed
2) Sexual i o 1 i Sleep
3) Psychological C

Fig.1 Cross-sectional (above) and Prospective (below) Mediation
Pathways

average PSQI global score was 7.65 (SD =2.96). On average,
women qualitatively described their overall sleep quality as
"good"; however, around 70% of the sample exceeded the
PSQI global score cutoff of five, indicating prevalent “poor”
sleep quality. Objectively, actigraphy revealed mean TIB of
501.06 min (i.e., 8.35 h/night; SD =63.34 min), mean TST
of 420.60 min (i.e., 7.01 h/night; SD =87.65 min), mean
SOL of 10.88 min (SD =22.85 min), and mean SE of 83.88%
(SD=14.14%) (Table 4).

3.2 Agreement Between Actigraphy and PSQI

Concordance analyses revealed significant, moderate corre-
lations between self-reported and objective measures for TIB
(r=0.37, p=0.013) and SOL (r=-0.31, p=0.038). How-
ever, no significant correlations were found for TST or SE.
Bland-Altman analyses highlighted a lack of concordance
between measures for TIB and SOL, with PSQI overestimat-
ing TIB by 27.93 min and SOL by 28.50 min. Proportional
bias was evident for SOL and SE, suggesting the degree of
overestimation varied depending on the parameter's magni-
tude (see Fig. 2).

3.3 Sleep Outcomes

Time in Bed (TIB). For TIB, the PSQI and actigraphy were
moderately correlated (r=0.37, p=0.013), but Bland—Alt-
man analyses revealed that PSQI overestimated TIB by an
average of 27.93 min (LoA: -189.47 min to 133.61 min).
There were no significant associations between IPV subtypes
or mental health variables and TIB in either self-reported or
objective measures (Table 5).

Total Sleep Time (TST). For TST, no significant cor-
relation was observed between the PSQI and actigraphy
(t=-0.10, p=0.920). However, objective TST was nega-
tively associated with physical violence in the models
examining anxiety (f=-0.06, p=0.036, 95% CI [-0.119,
-0.004]) and depression (=-0.06, p=0.039, 95% CI
[-0.112, -0.003]). No significant effects were observed for
psychological aggression or sexual coercion.

Sleep Onset Latency (SOL). For SOL, PSQI and actig-
raphy showed a significant but inverse correlation (r=-0.31,
p=0.038), with PSQI overestimating SOL by 28.50 min
on average (LoA: -121.13 min to 64.13 min). Sexual coer-
cion consistently exhibited direct effects on self-reported
SOL, controlling for anxiety (f=-0.31, p=0.003, 95% CI
[-0.518, -0.105]), depression (f=-0.30, p=0.002, 95% CI
[-0.490, -0.107]), and PTSS (#=-0.28, p=0.007, 95% CI
[-0.485, -0.076]). Physical violence showed direct effects
on objective SOL, particularly when controlling for anxi-
ety (#=0.16, p=0.046, 95% CI [0.003, 0.318]) and PTSS
(#=0.20, p=0.019, 95% CI [0.032, 0.359]). Additionally,
psychological aggression was directly associated with objec-
tive SOL when controlling for PTSS (#=0.17, p=0.028,
95% CI1[0.018, 0.314]).

Sleep Efficiency (SE). For SE, PSQI underesti-
mated objective SE by 2.85% on average (LoA: -47.72%
to 53.42%). Significant proportional bias was observed
$=-0.73, R?’=0.13, p=0.016). Objective SE was directly
impacted by physical violence in models for anxiety
(=-0.07, p=0.003, 95% CI [-0.113, -0.023]) and depres-
sion (#=-0.06, p=0.005, 95% CI [-0.108, -0.019]). Addi-
tionally, psychological aggression negatively affected SE
in anxiety models (f=-0.05, p=0.018, 95% CI [-0.098,
-0.009]). No significant effects were observed for self-
reported SE.

4 Summary of Mediation Analyses

Across all models, no significant indirect (mediated) effects
were found. Direct effects were the most prominent, with
psychological aggression and sexual coercion consistently
impacting SOL, and physical violence influencing TST and
SE. These findings underscore the unique contributions of
IPV subtypes to specific dimensions of sleep.

@ Springer



552 Table 4 Path analysis examining associations between IPV, mental health and self-reported sleep
(%]

=, v M DV Direct effect coefficient SE Z P 95% CI
5
o§ Direct effects
Physical IPV Anxiety SR TST —-0.03 0.04 -0.61 541 -0.106, 0.055
SR TIB -0.03 0.02 -1.49 137 -0.061, 0.008
SR SOL -0.07 0.09 -0.72 472 -0.021, 0.035
SR SE 0.00 0.04 0.07 942 -0.080, 0.087
Psychological IPV ~ Anxiety SR TST 0.01 0.04 0.20 .838 -0.063, 0.078
SR TIB -0.02 0.02 -0.93 352 -0.049, 0.018
SR SOL -0.14 0.08 -1.65 .100 -0.301, 0.026
SR SE 0.02 0.04 0.64 524 —0.048, 0.093
Sexual IPV Anxiety SR TST -0.04 0.05 -0.76 449 —0.134, 0.059
SR TIB -0.03 0.02 -1.13 258 -0.073, 0.019
SR SOL -0.31 0.11 -2.96 .003** —-0.518, —0.105
SR SE -0.02 0.05 -0.30 766 —0.114, 0.084
Physical IPV Depression SR TST -0.02 0.05 -0.50 .620 —0.115, 0.068
SR TIB -0.03 0.02 -1.59 11 —0.063, 0.007
SR SOL —-0.08 0.09 -0.92 359 —0.257, 0.093
SR SE 0.01 0.05 0.16 877 —0.087, 0.103
Psychological IPV  Depression SR TST 0.01 0.04 0.14 .890 —0.077, 0.089
SR TIB —0.02 0.02 -1.03 304 —-0.051, 0.016
SR SOL -0.17 0.08 -2.21 .027* —0.330, —0.020
SR SE 0.02 0.04 0.53 597 —-0.062, 0.108
Sexual IPV Depression SR TST —-0.05 0.05 —1.09 276 —0.142, 0.041
SR TIB —-0.02 0.02 -0.93 354 —0.063, 0.023
SR SOL -0.30 0.10 -3.05 .002%%* —-0.49, —0.107
SR SE -0.03 0.05 -0.71 AT77 —-0.130, 0.061
Physical IPV PTSS SR TST -0.03 0.05 —0.68 495 —-0.120, 0.058
SR TIB -0.03 0.02 —1.43 152 —0.063, 0.010
SR SOL —-0.05 0.10 —-0.55 .584 —0.245, 0.138
SR SE —-0.00 0.05 —-0.05 .964 —0.095, 0.091
Psychological PTSS SR TST —0.02 0.04 —0.36 717 —0.097, 0.067
SR TIB -0.01 0.02 -0.71 475 —0.049, 0.023
SR SOL -0.13 0.09 —1.45 .148 —0.315, 0.047
SR SE —0.00 0.04 —-0.05 961 —0.086, 0.082
Sexual IPV PTSS SR TST —-0.06 0.05 -1.23 218 —0.153, 0.035
SR TIB -0.02 0.02 -0.77 442 —-0.062, 0.027
SR SOL -0.28 0.10 -2.69 007+ —0.485, —0.076
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Table 4 (continued)

v M DV Direct effect coefficient SE V4 P 95% CI
SR SE —-0.05 0.05 -0.92 358 —0.144, 0.052
Indirect effects
Physical IPV Anxiety SR TST -0.01 0.01 —-0.88 377 —0.040, 0.015
SR TIB 0.00 0.00 0.60 .546 —0.001, 0.002
SR SOL 0.02 0.02 0.72 470 —0.028, 0.061
SR SE -0.01 0.02 -091 361 —0.045, 0.016
Psychological IPV  Anxiety SR TST —-0.03 0.02 -1.53 126 —0.060, 0.007
SR TIB 0.00 0.00 0.66 512 —0.008, 0.016
SR SOL 0.05 0.04 1.29 .198 —0.024, 0.118
SR SE —-0.03 0.02 —1.67 .094 —0.066, 0.005
Sexual IPV Anxiety SR TST —-0.02 0.02 -1.15 .249 —0.065, 0.017
SR TIB 0.01 0.01 0.73 464 —-0.010, 0.022
SR SOL 0.06 0.04 1.39 .166 —-0.026, 0.149
SR SE -0.03 0.02 -1.32 187 —-0.074, 0.015
Physical IPV Depression SR TST -0.01 0.02 -0.71 478 —0.046, 0.021
SR TIB 0.00 0.00 0.54 592 —0.006, 0.010
SR SOL 0.04 0.04 1.04 299 —0.034,0.110
SR SE —-0.01 0.02 —-0.76 446 —0.052, 0.023
Psychological IPV  Depression SR TST —0.03 0.02 —1.06 .289 —-0.073, 0.022
SR TIB 0.00 0.01 0.72 474 —-0.008, 0.017
SR SOL 0.09 0.05 1.88 .060 —-0.004, 0.174
SR SE —-0.03 0.03 —-1.16 244 —0.082, 0.021
Sexual IPV Depression SR TST -0.01 0.02 —0.68 499 —0.049, 0.024
SR TIB 0.00 0.00 0.40 .687 —-0.007, 0.010
SR SOL 0.05 0.05 0.97 334 —0.048, 0.142
SR SE —-0.01 0.02 -0.70 486 —0.054, 0.026
Physical IPV PTSS SR TST -0.01 0.02 -0.47 .641 —-0.037, 0.023
SR TIB 0.00 0.01 0.00 .996 —-0.011, 0.011
SR SOL 0.01 0.03 0.35 728 —0.054, 0.077
SR SE —-0.01 0.02 —-0.49 .625 —0.039, 0.023
Psychological PTSS SR TST —-0.01 0.02 -0.35 723 —0.050, 0.035
SR TIB 0.00 0.01 0.02 983 —0.016, 0.017
SR SOL 0.05 0.05 0.99 325 —0.047, 0.141
SR SE -0.01 0.02 -0.37 711 —0.053, 0.036
Sexual IPV PTSS SR TST —-0.00 0.02 -0.32 152 —0.035, 0.025
SR TIB —-0.00 0.01 -0.25 .806 —-0.013, 0.010
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Table 4 (continued)
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-0.22 .827 —0.035, 0.028

0.02

—-0.00

SR SE

5 Discussion

The primary objectives of this study were twofold. First, we
aimed to explore the agreement between self-reported and
objective sleep measures in pregnant women, encompassing
parameters such as time in bed, total sleep time, sleep onset
latency, and sleep efficiency. Second, we sought to analyze
the mediating effects of mental health (anxiety, depression,
and PTSS) in the association between IPV and sleep. Recent
studies underscore the significant impact of interpersonal
conflicts on sleep outcomes [19]. Our findings extend this
literature by highlighting mediating role of mental health
symptoms in the context of IPV victimization and its effects
on both self-reported and objective sleep measures. By
elucidating specific IPV subtypes and distinct domains of
sleep, our findings make a novel contribution to the body
of research on risk factors related to maternal mental health
and sleep during the perinatal period.

This study’s use of both subjective and objective sleep
measures addresses a significant gap in the literature on IPV
and sleep, as many studies rely exclusively on one method.
While previous work has demonstrated the value of combin-
ing these approaches, our findings underscore their utility in
capturing a more comprehensive picture of sleep behaviors
among [PV-exposed pregnant women. Specifically, although
individuals demonstrated a reasonable ability to estimate
their total sleep time and sleep efficiency, discrepancies were
noted in self-assessments of time in bed and sleep onset
latency. These findings are consistent with existing literature
[36, 37] which indicates that subjective perceptions may not
fully align with objective data for complex sleep processes
like sleep onset. By integrating both types of measures,
this study provides a more nuanced understanding of sleep,
which is often overlooked in IPV research.

The second aim of this study was to evaluate the rela-
tions among IPV exposure, mental health, and sleep. In the
mediation models examining self-reported sleep parameters,
significant associations emerged among IPV and multiple
dimensions of mental health symptoms. Further, sexual
coercion exhibited a significant direct effect on sleep onset
latency when controlling for anxiety, while psychological
and sexual IPV demonstrated direct effects on sleep onset
latency even controlling for depression. Likewise, sexual
IPV demonstrated a significant direct effect on sleep onset
latency when controlling for PTSS.

In models examining objective sleep parameters, results
additionally revealed a significant direct effect of physical
violence on total sleep time, sleep onset latency, and sleep
efficiency, as well as a significant direct effect of psychologi-
cal aggression on sleep efficiency when controlling for anxi-
ety. Likewise, when depression served as a mediator, signifi-
cant direct effects were evident, such as physical violence



128undg @

600.00 200.00

400.00 100.00 .

200.00 °
00 5 & ° =

e
00 ° e ol o o

-100.00

-200.00 )

-200.00

Difference in Time in Bed (TIB)
L]
-]

°
-400.00
-300.00

Difference in Total Sleep Time (TST)

200.00 300.00 400.00 500.00 600.00

Mean Total Sleep Time (TST)

300.00 400.00 500.00 600.00 700.00

Mean Time in Bed (TIB)

200.00 100.00

100.00

50.00

00 ° 69, ’.‘ 5

00 * 3 Ad

e
~100.00 - S e ey e - e e e e e e e e e e

Difference in Sleep Onset Latency (SOL)

=]

L]

1 ]

Difference in Sleep Efficiency (SE)

'

3

e

-200.00 -100.00

00 20.00 40.00 60.00 80.00 100.00 20.00 60.00 50.00 100,00

Mean Sleep Onset Latency (SOL) Mean Sleep Efficiency (SE)

Fig.2 Bland Altman plots for TST, TIB, SOL, SE. Note. The x-axes represent the mean of the values derived from sleep parameters ([actigraphy + PSQI] / 2), and the y-axes represent the dif-
ference of between actigraphy and PSQI derived sleep parameters (Actigraphy - PSQI). Negative values indicate an overestimation by PSQI relative to actigraphy, and positive values indicate an
underestimation by PSQI relative to actigraphy. The solid horizontal lines (red) indicate the mean bias, and broken lines (grey) indicate the 95% limits of agreement (+ 1.96 X SD)

2due|ibip pue dag|s




I

198und

Table 5 Path analysis examining associations between IPV, mental health and objective sleep

v M DV Direct effect coefficient SE Z P 95% CI
Direct effects
Physical IPV Anxiety TST —0.06 0.03 -2.10 .036% —0.119, 0.004
TIB 0.01 0.01 0.60 551 —0.019, 0.035
SOL 0.16 0.08 2.00 .046% 0.003, 0.318
SE -0.07 0.02 -2.94 .003%#* —-0.113, —0.023
Psychological IPV ~ Anxiety TST —-0.04 0.03 -1.53 127 -0.101, 0.013
TIB 0.01 0.01 0.88 .380 —-0.013, 0.034
SOL 0.10 0.07 1.34 181 —0.046, 0.243
SE —-0.05 0.02 -2.36 .018* —0.098, —0.009
Sexual IPV Anxiety TST -0.01 0.04 -0.29 770 —-0.095, 0.071
TIB 0.01 0.02 0.34 736 —-0.027, 0.038
SOL 0.19 0.10 1.91 .057 —0.005, 0.391
SE —-0.02 0.04 -0.53 597 —0.089, 0.051
Physical IPV Depression TST —-0.06 0.03 -2.07 .039* -0.112, —-0.003
TIB 0.01 0.01 0.54 .589 —-0.019, 0.034
SOL 0.17, 0.08 2.05 .040* 0.007, 0.328
SE —0.06 0.02 -2.78 .005%* —0.108, —-0.019
Psychological IPV Depression TST —0.03 0.03 -1.32 .186 —0.084, 0.016
TIB 0.01 0.01 0.73 468 —-0.015, 0.032
SOL 0.13 0.07 1.74 .082 —-0.016, 0.267
SE —-0.04 0.02 -1.93 .053 —0.083, 0.001
Sexual IPV Depression TST -0.01 0.03 -0.36 722 —0.080, 0.056
TIB —-0.00 0.02 -0.19 .848 —0.034, 0.028
SOL 0.21 0.09 2.24 .025% 0.026, 0.390
SE —-0.01 0.03 -0.31 755 —-0.067, 0.049
Physical IPV PTSS TST -0.05 0.03 —1.81 071 —-0.111, 0.005
TIB 0.01 0.01 0.46 .642 —-0.022, 0.035
SOL 0.20 0.08 2.35 .019* 0.032, 0.359
SE —-0.06 0.02 -2.51 .012* -0.107, -0.013
Psychological IPV ~ PTSS TST —-0.03 0.03 -1.20 231 —0.088, 0.021
TIB 0.00 0.01 0.36 719 —0.021, 0.030
SOL 0.17 0.08 2.20 .028* 0.018,0.314
SE —0.04 0.02 —1.69 .091 —0.083, 0.006
Sexual IPV PTSS TST —-0.00 0.04 —-0.08 934 —0.074, 0.068
TIB —-0.00 0.02 -0.29 770 —0.038, 0.028
SOL 0.24 0.09 2.56 .010* 0.057, 0.427
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Table 5 (continued)

v M DV Direct effect coefficient SE V4 P 95% CI
SE 0.00 0.03 0.01 .994 —0.059, 0.060
Indirect effects
Physical IPV Anxiety TST —-0.00 0.01 —-0.26 792 —-0.016, 0.012
TIB —0.00 0.01 -0.57 .566 —0.135, 0.007
SOL 0.01 0.01 0.49 .624 —-0.018, 0.030
SE 0.00 0.00 0.39 .698 —-0.007, 0.010
Psychological IPV ~ Anxiety TST —-0.00 0.02 -0.13 .896 —0.032, 0.028
TIB —-0.01 0.01 —1.40 162 —-0.022, 0.004
SOL 0.01 0.02 0.38 705 —0.039, 0.058
SE 0.01 0.01 0.69 489 —-0.015, 0.031
Sexual IPV Anxiety TST -0.01 0.02 -0.32 152 —0.053, 0.038
TIB —-0.01 0.01 —1.47 141 —-0.027, 0.004
SOL 0.01 0.03 0.17 .862 —-0.061, 0.073
SE 0.01 0.02 0.29 172 —0.038, 0.046
Physical IPV Depression TST -0.01 0.01 -0.67 .505 —-0.022, 0.011
TIB —-0.00 0.00 —-0.65 515 —0.010, 0.005
SOL —0.00 0.01 -0.38 702 —0.023, 0.015
SE —0.00 0.00 —-0.60 .545 —0.012, 0.006
Psychological IPV  Depression TST —0.01 0.01 -1.22 224 —0.032, 0.008
TIB -0.01 0.01 —1.41 159 —-0.017, 0.003
SOL -0.02 0.02 -0.75 452 —-0.067, 0.030
SE —-0.00 0.01 -0.58 .560 —-0.019, 0.010
Sexual IPV Depression TST —-0.01 0.01 —0.68 499 —-0.029, 0.014
TIB —0.00 0.00 —0.66 .509 —0.011, 0.006
SOL —-0.00 0.01 —0.39 .695 —-0.029, 0.019
SE —-0.00 0.01 —0.63 532 —0.018, 0.009
Physical IPV PTSS TST -0.01 0.01 —1.00 315 —0.030, 0.010
TIB —-0.00 0.00 -0.42 677 —0.010, 0.007
SOL —-0.03 0.03 -1.16 247 —0.087, 0.023
SE -0.01 0.01 —-0.83 408 —0.021, 0.009
Psychological IPV ~ PTSS TST —-0.01 0.01 -0.96 336 —0.040, 0.014
TIB —0.00 0.01 -0.48 .630 —0.015, 0.009
SOL —0.06 0.04 —1.48 139 —0.130, 0.018
SE —0.01 0.01 —-0.68 497 —-0.029, 0.014
Sexual IPV PTSS TST —-0.02 0.01 -1.25 211 —0.044, 0.010
TIB —-0.00 0.00 —-0.18 .860 —-0.011, 0.009
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Table 5 (continued)
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-1.22 222 —0.036, 0.008

0.01

-0.01

SE

on total sleep time and sleep efficiency and sexual coercion
on sleep onset latency. Finally, with PTSS as a mediator,
the models elucidated a significant direct effect of physical
violence on sleep onset latency and sleep efficiency; psy-
chological aggression on sleep onset latency; and sexual
coercion on sleep onset latency. No indirect effects were
observed in any of the models.

In light of these robust direct effects and lack of sig-
nificant indirect effects, our findings suggest that IPV may
emerge as a direct predictor of sleep disturbances, above
and beyond the role of mental health symptoms. Physical
violence, in particular, consistently exhibited a significant
direct effect on sleep efficiency. This association might be
explained by the potential development of chronic pain as
a mechanism linking physical abuse and decreased sleep
efficiency. Previous research has established the correla-
tion between physical violence and chronic pain, which, in
turn, has been linked to disrupted sleep patterns, including
decreased sleep efficiency [16]. Additionally, research has
indicated a correlation between the increased intensity of
physical assaults and a reduction in sleep duration [38]. This
relationship may also stem from the persistent stimulation
of the hypothalamic—pituitary—adrenal (HPA) axis, which is
activated in response to the continuous fear stemming from
various forms of abuse, including physical, sexual, and ver-
bal [39].

Our results underscore the significant impact of sexual
coercion on sleep onset latency, suggesting that direct con-
sequences of sexual IPV may contribute to heightened dif-
ficulties in falling asleep. This finding was replicated across
both objective and self-reported sleep, despite a moderate
level of disagreement between these two measures on sleep
onset latency. While self-reported and objective sleep onset
latency may diverge, they demonstrate concurrent validity in
the context of sexual IPV. This relationship may be explained
by experiences of sexual violence leading to heightened non-
disclosure and intrusive thoughts, subsequently increasing
sleep latency. For instance, researchers found that exposure
to violence was linked to constraints in sharing one's experi-
ences, which, in turn, was associated with intrusive thoughts
concerning the victimization experience [17]. Furthermore,
survivors of sexual abuse often associate sleep with danger,
perceiving it as a vulnerable state due to a lack of control
over their surroundings [18]. This conditioned hyperarousal
and hypervigilance may further disrupt sleep patterns.

Another potential mechanism linking IPV and sleep
disturbances, not directly measured in this study, is fear of
sleep. IPV survivors may experience conditioned hypera-
rousal and hypervigilance, perceiving sleep as a vulnerable
state due to a lack of control over their surroundings. Fear
of sleep, heightened by trauma, could further explain dif-
ficulties with sleep onset latency. For instance, researchers
highlighted how survivors of sexual abuse often associate
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sleep with danger, which may perpetuate disruptions in sleep
patterns [18].

Findings from this study should be interpreted in light of
several limitations. The lack of significant indirect effects on
sleep via mental health was surprising. These findings may
be attributable to several factors, including a small sample
size or the presence of relatively mild mental health symp-
toms. The limited power in testing indirect effects is espe-
cially plausible as many models showed joint significance
of the pathways (i.e., a=>b=>c). Considering the minimum
sample size requirements for mediation outlined in litera-
ture (Sim et al., 2021), our models were underpowered to
detect anything but very large direct effects. Future research
should thus further investigate the potential roles of anxiety,
depression, and PTSS symptoms in the link between IPV
victimization and sleep with larger sample sizes. Addition-
ally, the cross-sectional nature of models examining self-
reported sleep precludes inferences about causation. Future
work should focus on clarifying directionality of effects and
exploring transactional relationships among the variables in
the model. It will also be important to explore the broader
social factors that may intersect with IPV, mental health, and
sleep during pregnancy. Factors such as perceived familial
and social support, employment challenges, and pregnancy
intention (e.g., planned versus unplanned pregnancies)
likely play a critical role in shaping maternal experiences
and outcomes. Examining these variables could provide
deeper insight into the ways structural and social determi-
nants of health influence mental health and sleep quality in
this population. Finally, given the sensitive nature of IPV,
there is a potential for underreporting, as participants may
have hesitated to disclose experiences fully despite assur-
ances of confidentiality. Future research should address these
limitations by incorporating larger, longitudinal samples and
considering additional contextual and individual-level fac-
tors to better capture the complexity of these dynamics. The
predominance of African American women in our sample
underscores the importance of considering social determi-
nants of health. African American women often encoun-
ter significant healthcare disparities during pregnancy,
including systemic biases and limited access to prenatal
care, which may exacerbate the impact of IPV on sleep.
For instance, research indicates that Black women are more
likely to experience late initiation of prenatal care [42] and
are disproportionately affected by “maternity care deserts,”,
areas lacking hospitals offering obstetric care and OB/GYN
or certified nurse midwife providers [43]. Future research
should explore how such systemic inequities, coupled with
the stress of IPV, can significantly disrupt sleep patterns
among pregnant African American women.

A notable limitation of the present study is the absence
of certain contextual and individual-level factors that may
significantly influence the relationships between IPV, mental

health, and sleep. Variables such as socioeconomic status,
physical health, social support, and pregnancy prepared-
ness, along with personal and social resources like person-
ality, coping mechanisms, and family support, were not
included in the analysis. Future research should consider
incorporating these factors to provide a more comprehen-
sive understanding of the complex interplay between IPV
and maternal well-being. Further, different types and severi-
ties of IPV may have varying impacts on mental health and
sleep outcomes, highlighting the importance of considering
these distinctions. Although our study did not stratify find-
ings based on specific IPV experiences, this may help better
understand how diverse forms of IPV uniquely influence
maternal well-being.

Our findings have significant implications for future
research and clinical practice. Given the robust direct effects
of IPV on sleep disturbances, independent of mental health
symptoms, healthcare providers should prioritize routine
screening for sleep problems in IPV-exposed pregnant
women. Sleep disturbances are a modifiable risk factor with
far-reaching consequences for both maternal and fetal health.
Early identification and intervention can mitigate these risks.
Integrating sleep assessments with mental health screenings
as part of comprehensive prenatal care ensures a more holis-
tic approach to patient well-being; for example, the use of
both objective tools like actigraphy and subjective tools like
sleep diaries could provide a nuanced understanding of sleep
behaviors, highlighting discrepancies between perceived and
actual sleep. This comprehensive assessment may also reveal
specific patterns of sleep disruption linked to IPV, such as
prolonged sleep latency or reduced sleep efficiency, guiding
tailored interventions.

Healthcare providers should adopt trauma-informed
care approaches that address the unique psychologi-
cal and physiological challenges faced by IPV survivors.
Such approaches include managing hyperarousal, intrusive
thoughts, and hypervigilance, which are often key barriers
to achieving restorative sleep. Additionally, incorporat-
ing psychoeducation on the connection between trauma
and sleep can empower patients to recognize and address
their sleep difficulties. Providing psychoeducation on sleep
hygiene practices is another critical step in intervention. This
education should be tailored to the specific needs of IPV-
exposed women, taking into account the potential barriers
they face, such as unsafe sleep environments or high levels
of stress. Practical strategies like creating calming bedtime
routines, minimizing exposure to environmental stressors,
and establishing consistent sleep—wake cycles can promote
better sleep outcomes. Collaboration with social workers or
IPV advocates may further help address external stressors,
such as unstable housing or safety concerns, that exacerbate
sleep disturbances.
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Future research should focus on elucidating the mecha-
nisms underlying the observed direct effects of IPV on sleep.
Specifically, longitudinal studies could help clarify how IPV
subtypes (e.g., physical violence, psychological aggression,
and sexual coercion) uniquely influence specific dimensions
of sleep over time, such as latency, duration, and efficiency.
Additionally, research should explore the interplay of sys-
temic factors like socioeconomic stress and healthcare dis-
parities in shaping sleep outcomes among IPV-exposed
populations. Such work could inform targeted interventions
aimed at addressing these broader determinants of health.

Finally, given the bidirectional relationship between
sleep and mental health, interventions targeting sleep prob-
lems may also improve psychological outcomes in I[PV
survivors. For instance, addressing sleep disturbances may
reduce symptoms of depression, anxiety, and posttraumatic
stress, further enhancing overall well-being. Researchers and
healthcare practitioners must continue to investigate how
sleep-focused interventions can serve as an entry point for
addressing the broader health needs of IPV-exposed preg-
nant women, ensuring both maternal and fetal health are
prioritized.

Sufficient and high-quality sleep is paramount for main-
taining both physical and psychological well-being [13].
Researchers and healthcare practitioners must continue to
discern the underlying factors contributing to inadequate
sleep, especially for pregnant women who have experienced
violence.
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