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Abstract

Objectives—Childhood abuse is associated with increased risks of adult psychiatric disorders
and physical health conditions. Accumulating evidence documents associations of childhood
abuse with sleep disturbances in adulthood. However, to date, no study has evaluated associations
of childhood abuse and sleep disturbances among pregnant women.

Methods—This cross-sectional study included 634 pregnant Peruvian women. In-person
interviews were conducted in early pregnancy to collect information regarding socio-demographic
characteristics, history of childhood abuse, and complaints of sleep disturbances. Spanish
language version of the Ford Insomnia Response to Stress Test (FIRST-S) and the Pittsburgh
Sleep Quality Index (PSQI-S) were used to assess stress-related sleep disturbance and sleep
quality, respectively. Logistic regression was used to estimate adjusted odds ratios (aOR) and 95%
confidence intervals (95% CIs).

Results—Women who experienced any childhood abuse had a 1.65-fold increased odds of
stress-related sleep disturbance (aOR=1.65; 95% ClI: 1.15-2.38) and 2.11-fold increased odds of
poor sleep quality during early pregnancy (aOR=2.11; 95% ClI: 1.35-3.30) as compared with
women who reported no abuse. Compared with women who reported no childhood abuse, those
who reported both physical and sexual abuse during childhood were more than twice as likely to

Corresponding Author, Dr. Bizu Gelaye, Department of Epidemiology, Harvard T.H. Chan School of Public Health, 677 Huntington
Ave, K505F, Boston, MA 02115 USA, Telephone: 617-432-6477, Facsimile: 617-566-7805, bgelaye@hsph.harvard.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Conflicts of Interest: None Declared



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gelaye et al. Page 2

suffer from stress-related sleep disturbance (aOR=2.26; 95% Cl:1.44-3.53) and poor sleep quality
(aOR=2.43; 95% Cl:1.45-4.09).

Conclusions—A history of childhood abuse is associated with increased odds of stress-related
sleep disturbance and poor sleep quality during pregnancy. These findings, if replicated, should be
used to inform the development of trauma-informed care for such sleep disturbances induced by
childhood trauma.
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childhood abuse; sleep disturbance; pregnancy; stress; life course

BACKGROUND

Pregnancy is a period characterized by multiple physiologic changes, including variations in
energy and sleep demands, often leading to sleep disturbances.! Available evidence suggests
that sleep disturbances during pregnancy are associated with adverse perinatal outcomes,
including maternal depression, preeclampsia, and preterm birth.2=4 For example,
investigators have reported that short sleep duration (6 or fewer nightly hours) in early
pregnancy is associated with elevated trimester-specific blood pressures, 3 increased risks of
preeclampsia 3 and spontaneous preterm birth.# Given the adverse maternal and perinatal
health outcomes associated with disturbed sleep during pregnancy, it is important to identify
factors associated with disturbed sleep that may serve as clinically useful screening
indicators for poor sleep health.

Evidence from studies conducted during the past two decades suggest that exposure to
childhood abuse is associated with an increased risk of sleep disorders in adulthood.> As
many as 27 studies have documented statistically significant associations of sleep disorders
with a history of childhood adversity, which includes physical, sexual, or emotional abuse,
and physical or emotional neglect.> Many studies have measured sleep disturbances using
the Pittsburgh Sleep Quality Index (PSQI), a widely used self-assessment of sleep quality
and disturbances, in which higher scores indicate poor sleep quality.8 Notably, results from
some studies suggest that women with childhood histories of sexual, physical and emotional
abuse are more likely to experience poor sleep quality (PSQI>5) when compared with
women without an abuse history’. Furthermore, there is evidence to suggest that the
association between childhood abuse and sleep disturbances is stronger among women than
men, though this is inconclusive. 8.9

Despite the evident association between childhood abuse and sleep disorders among adult
women and the perinatal risks associated with sleep disorders during pregnancy, no studies
to date have evaluated the association between childhood abuse and sleep disturbances
among pregnant women. To fill this gap in the literature, we examined the extent to which,
if at all, women’s early childhood experience of physical and/or sexual abuse is associated
with stress-related sleep disturbance or sleep quality during early pregnancy. As a secondary
exploratory analysis, we examined whether antepartum depression and exposure to physical
and/or sexual abuse as an adult mediate observed associations between childhood abuse and
sleep disturbances in pregnancy. An understanding of these relationships is of particular
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interest among low-income Peruvian women given the high burden of gender-based
violence and associated adverse mental and physical health outcomes in this
population, 10 11

Study Population

We analyzed data from the Pregnancy Outcomes, Maternal and Infant Study (PrOMIS)
Cohort, an ongoing prospective cohort study of pregnant women enrolled in prenatal care
clinics at the Instituto Nacional Materno Perinatal (INMP) in Lima, Peru.12 The INMP is
one of the primary referral hospitals for maternal and perinatal care in Lima, Peru. The study
population for this investigation was drawn from women who had their first prenatal care
visit at the INMP between October 2013 and February 2014. Women who initiated prenatal
care before 16 weeks gestation, who were 18-49 years of age, and who spoke and
understood Spanish were eligible to participate. Written informed consent was obtained
from all participants prior to interview. All study personnel were trained on interviewing
skills, contents of the questionnaire, and ethical conduct of violence research (including
issues of safety and confidentiality). Interviewers were trained to refer participants found to
be in physically dangerous situations and/or in immediate need for counseling to
psychologists at local women’s organizations, hospital psychiatrists, and battered women’s
shelters. The Institutional Review Boards from the INMP and the Human Research
Administration Office at the Harvard T.H. Chan School of Public Health approved all
procedures used in this study.

Data Collection and Variable Specification

Using a structured questionnaire, participants were interviewed by trained research
personnel in a private setting. Information regarding maternal socio-demographic and
lifestyle characteristics, medical and reproductive history, childhood abuse, intimate partner
violence, and sleep problems was collected. The analytical population for this present study
was derived from 652 participants enrolled in the PrOMIS Cohort. For the purposes of the
present study 22 participants with missing information on childhood abuse and sleep
problems were excluded from analysis. Hence, a total of 630 participants remained for
analysis.

Childhood Abuse—We used the Childhood Physical and Sexual Abuse Questionnaire to
elicit information concerning participants’ experiences with childhood physical and sexual
abuse 13, Participants were categorized as having experienced childhood physical abuse if,
before the age of 18 years, they reported that an older person hit, kicked, pushed, or beat
them often and/or their life was seriously threatened. Participants were categorized as having
experienced childhood sexual abuse if, before the age of 18 years, they reported that an older
person touched them, they were made to touch someone else in a sexual way, or someone
attempted or completed intercourse with them. Participants who responded “no” to all
questions regarding childhood sexual and physical abuse were categorized as “no abuse”.
Participants who experienced “any childhood physical or sexual abuse” were further
classified into three groups: “childhood physical abuse only” if they only endorsed physical
abuse questions, “childhood sexual abuse only” if they only endorsed sexual abuse
questions, or “both childhood physical and sexual abuse” if they endorsed both physical
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abuse and sexual abuse questions. Furthermore the frequency of childhood abuse events was
assessed by summing responses to individual abuse questions and creating the following
response categories: “0,” “1,” “2,” or “=3”

Intimate Partner Violence—Questions pertaining to intimate partner violence were
adapted from the protocol of Demographic Health Survey Questionnaires and Modules:
Domestic Violence Module 14 and the World Health Organization (WHO) Multi-Country
Study on Violence Against Women 15, Participants were assessed for several physical
and/or sexual coercive acts used against them by a current or former spouse or intimate
partner during the 12 months before the index pregnancy. A participant was classified as
having experienced physical violence if she endorsed any of the following acts: being
slapped or having something thrown at her; being pushed, shoved, or having her hair pulled;
being hit; being kicked, dragged, or beaten up; being choked or burnt on purpose; and being
threatened or hurt with a weapon (such as a gun or knife). A participant was classified as
having experienced sexual violence if she endorsed any of the following acts: being
physically forced to have sexual intercourse; having had unwanted sexual intercourse
because of fear of what the partner might do; or being forced to perform other sexual acts
that she found degrading or humiliating. In the present analysis, we categorized participants
as having experienced either “no physical and sexual violence” or “any physical or sexual
violence” during the 12 months before the index pregnancy.

Ford Insomnia Response to Stress Test (FIRST)—The FIRST is a standardized
questionnaire with high test-retest reliability (0.92) and has been validated as a sensitive
measure of vulnerability to sleep disturbance in normal non-insomniac individuals using
polysomnographic assessment.16 The FIRST includes nine items designed to query
participants about the likelihood of having sleep disruption due to specific stressful
situations and more broadly-described periods of stress occurring during the day or evening.
The nine situations are: 1) before an important meeting the next day; 2) after a stressful
experience during the day; 3) after a stressful experience in the evening; 4) after getting bad
news during the day; 5) after watching a frightening movie or television show; 6) after
having a bad day at work; 7) after an argument; 8) before having to speak in public; and 9)
before going on vacation the next day. Participants were asked to rate how likely it is for
them to have difficulty in sleeping when they have recently experienced these stressful
situations6. Response categories are “not likely,” “somewnhat likely,” “moderately likely,”
and “very likely,” scored as 1, 2, 3, and 4, respectively. The total score ranges from 9 to 36.
High scores on the FIRST indicate greater vulnerability to stress-related sleep disturbance.1’
Consistent with prior studies, we used the median FIRST score (median = 12) to
characterize participants according to high and low likelihood of susceptibility to stress-
related sleep disturbance.16. 18

Pittsburgh Sleep Quality Index (PSQI)—The PSQI is a 19-item, self-rated
questionnaire designed to measure sleep quality and disturbance over the past month.® The
PSQI has seven sleep components: sleep duration, disturbance, latency, habitual sleep
efficiency, use of sleep medicine, daytime dysfunction due to sleepiness, and overall quality
of sleep. Each component produced a score ranging from 0 to 3, where a score of 3 indicates

Seep Med. Author manuscript; available in PMC 2016 October 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gelaye et al.

Page 5

the highest level of dysfunction. The sleep component scores are summed to get a total score
ranging from 0 to 21 with the higher total score (referred to as global score) indicating worse
sleep quality. Participants with global scores that exceed 5 are classified as poor sleepers.6
Those with a score of 5 or less were classified as good sleepers. This classification system is
consistent with prior studies including those conducted in Peru.1®

Patient health questionnaire-9 (PHQ-9)—The PHQ-9 was used to evaluate antepartum
depression. 20 The PHQ-9 is a 9-item questionnaire with demonstrated reliability and
validity for assessing depressive disorders among a diverse group of obstetrics-gynecology
patients 21 and in Spanish-speaking women. 22 23 The PHQ-9 instrument asks respondents
to rate the relevancy of each statement comprising emotional, cognitive, and functional
somatic symptoms over the past two weeks on a four-point scale never; b) several days; c)
more than half the days; or d) nearly every day. The PHQ-9 total score is the sum of scores
for the nine items for each woman, and ranged from 0-27. Women were assigned to one of
five depressive symptom categories based on total PHQ-9 score, (a) no depressive
symptoms (0-4), (b) mild (5-9), (b) moderate (10-14), (c) moderately severe (15-19) and
(d) severe (20-27) depressive symptoms. For the purpose of this study, we defined presence
of antepartum depression based upon total PHQ-9 score, (a) no depressive symptoms (0-9)
and (b) antepartum depression (10-27). 20 A meta-analysis of 14 studies support the use of a
PHQ-9 score of 10 to classify subjects with major depressive disorder. 24

Other Covariates—Participant age was categorized as follows: 18-19, 20-29, 30-34, and
=35 years. Other socio-demographic variables were categorized as follows: educational
attainment (<6, 7-12, and >12 completed years of schooling); maternal ethnicity (Mestizo
vs. other); marital status (married or living with partner vs. other); employment status
(employed vs. not employed); access to basic foods (hard vs. not very hard); parity
(nulliparous vs. multiparous); planned pregnancy (yes vs. no); and early pregnancy body
mass index (BMI) (<18.5 kg/m?, 18.5-24.9 kg/m?, 25-29.9 kg/m?2, and =30 kg/m?).

Statistical Analysis

We examined the frequency distribution of maternal socio-demographic characteristics and
reproductive history. Based on childhood abuse status, women were classified into four
groups: no abuse, physical abuse only, sexual abuse only, and both physical and sexual
abuse. Across these four groups, we conducted the Chi-square test for categorical variables
and the one-way analysis of variance (ANOVA) for continuous variables to determine
whether there were statistically significant differences in the distribution of socio-
demographic and reproductive characteristics. We used binary and multinomial logistic
regression to calculate the odds ratios (ORs) and 95% confidence intervals (Cls) of stress-
related sleep disturbance and sleep quality in the first trimester in relation to the history of
childhood abuse. We included potential confounders of a priori interest (i.e., maternal age at
interview and maternal ethnicity) in multivariable adjusted logistic regression models on the
bases of their hypothesized relationship between exposure (history of childhood abuse) and
outcome (sleep disturbances). In addition, we conducted exploratory mediation analysis to
assess whether the relation between childhood abuse and sleep disturbances could be
partially explained through the indirect effects of the hypothesized mediators, we followed
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the four steps in establishing mediation recommended by Baron and Kenny.25 We
considered antepartum depression and intimate partner violence during the 12 months before
the index pregnancy as potential mediators as these variables may be on the causal pathway
between childhood abuse and adulthood sleep disturbances. First, we assessed the relation
between childhood abuse and sleep disturbances (the direct effect). Second, we evaluated
the relation between childhood abuse and the mediators. Third, we examined the relation
between the hypothesized mediators and sleep disturbances. Finally, we investigated the
extent to which these factors mediated the relation between childhood abuse and sleep
disturbances, adjusting for maternal age at interview and maternal ethnicity. The mediation
analysis was performed using the binary_mediation command in Stata version 13.0
(StataCorp, College Station, TX, USA) 2628 A|| other statistical analyses were performed
using SAS 9.4 (SAS Institute, Cary, NC, USA). The level of statistical significance was set
at P < 0.05, and all tests were two-sided.

RESULTS

Table 1 shows the socio-demographic and reproductive characteristics of the study
population. The mean age of participants was 28.8 years (standard deviation = 6.6 years);
the majority of participants were married or living with a partner (79.7%) and had at least
seven years of education (95.7%) while half (49.8%) reported that they were employed
during pregnancy. Approximately 48% of participants reported having difficulty paying for
basics such as food items. The average gestational age of participants at interview was 9.1
weeks (standard deviation = 3.6 weeks) and 46.2% were nulliparous. Nearly half of the
participants (50.5%) were overweight or obese (early pregnancy BMI =25 kg/m?).
Characteristics of the study sample according to childhood abuse groups are also presented
in Table 1. Access to basics was statistically significantly associated with maternal history
of childhood abuse (P- value <0.0001). The study groups were otherwise similar for all
other characteristics.

The association between maternal history of childhood abuse and stress-related sleep
disturbance is presented in Table 2. Compared with women reporting no history of
childhood abuse, those who experienced any childhood abuse had an increased odds of
stress-related sleep disturbance (aOR=1.65; 95% CI: 1.15-2.38). Those who experienced
both physical and sexual abuse during childhood had a 2.3-fold increased odds (aOR=2.26;
95% CI: 1.44-3.53) of stress-related sleep disturbance compared with women who reported
experiencing no abuse in childhood. Women who experienced physical abuse only as a child
had a 1.5-fold increased odds of stress-related sleep disturbance, as compared with those
who reported no abuse in childhood, though the association did not reach statistical
significance (aOR=1.47; 95% ClI: 0.99-2.2). We observed no strong evidence of an
association between childhood of sexual abuse only and stress-related sleep disturbance
(aOR=1.05; 95% CI: 0.54-2.05).

We next assessed maternal history of childhood abuse with odds of poor sleep quality in
early pregnancy (Table 3). Women reporting any abuse during childhood had a 2.1-fold
increased odds of poor sleep quality during pregnancy as compared with women who
reported no childhood abuse (aOR=2.11; 95% CI: 1.35-3.30). With respect to specific types
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of childhood abuse, physical and sexual abuse (aOR=2.43; 95% CI: 1.45-4.09) and physical
abuse only (aOR=1.95; 95% CI: 1.20-3.16) were each found to be statistically significantly
associated with poor sleep quality in early pregnancy. The association for sexual abuse only
(aOR=1.96; 95% CI: 0.93-4.13), however, did not reach statistical significance.

Given that antepartum depression and recent experience of intimate partner violence may be
on the causal pathway between childhood abuse and sleep disturbances during pregnancy,
we explored the extent to which antepartum depression and recent abuse by an intimate
partner (experienced during the 12 months before the pregnancy) are mediators of the
association of childhood abuse with sleep disturbance and poor sleep quality in early
pregnancy (Figures 1 and 2). From these analyses, we found that antepartum depression
accounted for 64% of the indirect effect while intimate partner violence accounted for 17%
of the indirect effect of the relation between childhood abuse and stress-related sleep
disturbance (Figure 1). Similarly, we found that antepartum depression accounted for 54%
of the indirect effect while intimate partner violence accounted for 17% of the indirect effect
of the relation between childhood abuse and poor sleep quality (Figure 2).

Finally, as shown in Figures 3 and 4, compared with women who reported no childhood
abuse, those who reported three or more different types of childhood abuse had higher
likelihood of experiencing stress-related sleep disturbance (OR=2.35 95% CI:1.57, 3.51) and
poor sleep quality (OR=2.57; 95%CI:1.59, 4.13).

DISCUSSION

Our study extends the literature by documenting increased odds of stress-related sleep
disturbance and poor sleep quality among pregnant women with a history of childhood
abuse. Childhood abuse was associated with higher odds of stress-related sleep disturbance
(aOR=1.65; 95% CI: 1.15-2.38) and with poor sleep quality (aOR=2.11; 95% ClI: 1.35-
3.30) during early pregnancy; and these associations were only partially explained by
antepartum depression. Recent abuse by an intimate partner was not found to be an
important mediator of hypothesized associations.

This study is the first to assess early pregnancy stress-related sleep disturbance and poor
sleep quality in relation to history of childhood abuse as characterized by type and frequency
of abuse. Our findings are largely similar, however, to reports from studies that have
previously assessed associations of childhood abuse with self-reported sleep disturbances
among men and non-pregnant women. For instance, in a longitudinal study conducted
among 147 non-pregnant women referred by protective service agencies in Washington,
D.C., Noll and colleagues documented a statistically significant association of sleep
disturbances with childhood sexual abuse that occurred ten years earlier (§ = 0.24, p <
0.05).29 In an Israel-based segment of the World Mental Health Survey, Gal et al. found that
compared with participants without history of childhood abuse, those with experiences of
childhood sexual abuse (OR = 1.7; 95% CI = 1.1-2.7), childhood physical abuse (OR = 2.5;
95% CI = 1.5-4.1), and general childhood abuse (OR = 2.0; 95% CI = 1.5-2.8) had
increased odds of self-reported sleep disturbances. 30-32 These observations were
corroborated by other investigators who found statistically significant associations of
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childhood abuse with sleep disturbances.39-33 Our study extends these previous findings by
documenting statistically significant associations of childhood abuse with stress-related
sleep disturbance among pregnant women, a population known to be particularly vulnerable
to sleep disturbances given pregnancy-related physiological changes.!

A substantial body of literature supports increased risks of poor sleep quality (as assessed
using the PSQI) among men and non-pregnant women with a history of abuse in
childhood.”- 34 35 For instance Greenfield et al. 7 using data from the National Survey of
Midlife Development study found that compared with adults with no abuse history those
who experienced frequent physical and emotional with sexual abuse (OR = 3.7; 95% CI =
1.8-7.6), frequent physical and emotional without sexual abuse (OR = 3.3; 95% Cl = 1.8-
5.9), and occasional physical and emotional with sexual abuse (OR = 1.7; 95% CI = 1.1-2.7)
were more likely to experience poor sleep quality (global PSQI score > 5). Similarly in their
study of US college students Ramsawh et al. 3° found that mean Childhood Trauma
Questionnaire (CTQ) scores were positively associated with PSQI scores (f = 0.26, P <
0.001). Our results are in agreement with these studies. However, our results did not
corroborate the findings reported by some investigators. In their study of 63 military
veterans, Insana et al. 36 reported that early life trauma, assessed using the Trauma History
Questionnaire (THQ), was not statistically significantly associated with sleep quality
assessed using the PSQI. Similarly Bader et al. 37 in their study of 59 Swiss adults with
primary insomnia found that participants who reported moderate to severe childhood abuse
vs. low or no childhood abuse were not statistically significantly different with regards to
their PSQI scores (9.9 vs. 9.3, P = 0.437). Discordance in study findings may be attributable,
in part, to differences in populations studied, variations in methods of ascertainment and
classification of childhood abuse, differences in instruments used to ascertain and define
poor sleep quality, and varying degrees of control for confounding factors. On balance,
when taken together with our findings, the extant literature suggests that childhood abuse is
a risk factor for poor sleep quality in adulthood, including during pregnancy.

Findings from our mediation analyses provided evidence that depressive symptomatology
may partially explain the mechanism how childhood abuse could influence adulthood sleep
disturbances. There are multiple shared biopsychosocial mechanisms to explain the observed
associations between childhood abuse and adult sleep disturbances including corticotropin-
releasing hormone concentration and hyperactivity of the hypothalamic-pituitary-adrenal
axis.38: 39 Another plausible biological mechanism is that of early exposure to abuse leading
to impairments in brain development.*? These developmental deficits may result in mood
and anxiety disorders of which sleep disturbance is a symptom.> 40 However, previous
studies have identified significant associations between childhood abuse and adult sleep
disorders even after adjusting for mental health status.29: 33, 41-43

In addition, there are social mechanisms that may explain the observed associations. One
such social mechanism is that of family chaos or household disruption leading to the failed
development of a healthy sleep schedule.> 7 Another social mechanism that is partly
evidenced by our mediation analyses involves the role of violence revictimization in
adulthood. Young girls who survive abuse in childhood are more likely to experience further
abuse in adulthood244. 45 and studies have identified a relationship between adult abuse and
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sleep disturbance. 29 46 For example, in their longitudinal study of 147 adult women in the
U.S., Noll et al. 2° found that sleep disturbances were associated with recent abuse rates
regardless of childhood sexual abuse (§ = 0.25, P < 0.01). This evidence suggests a plausible
mechanism for the association between childhood abuse and adult sleep disorders, though
our results suggest that this does not fully explain the observed associations.

The present study has several strengths, namely the large sample size and the sizeable
prevalence of sleep disturbances, giving us ample statistical power to study the associations
of interest. We employed a rigorous analytic approach that accounted for potential
confounding socio-demographic factors as well as experiences of adulthood abuse.
Additionally, our use of multiple measures for sleep disturbances recognizes the multi-
faceted nature of sleep health. Some important study limitations, however, must be
considered when interpreting the results of our study. The first primary limitation is
experience of childhood abuse was assessed based on self-report in this cross-sectional
study. Therefore, these measures may be subjected to non-systematic errors in recall, as well
as systematic non-disclosure leading to misclassification. Investigators have noted that
individuals are likely to minimize experiences of past abuse rather than suggest that they had
experienced abuse in their lifetime.#” Such errors in recall may have led to an
underestimation of reported odds ratios. To help mitigate the likelihood of systematic
reporting errors, well-trained interviewers used a standard questionnaire to collect
information from all study participants.#® In addition, neither the interviewers nor study
participants were aware of any of the specific study hypotheses. Furthermore, our use of
self-reported data for subjective measures of sleep disturbances and other covariates may
have introduced some degree of measurement error. Although we used multivariable logistic
regression procedures to adjust for putative confounders, we cannot exclude the possibility
of residual confounding. Finally, the participants in this study were pregnant women living
in Lima, Peru and thus, the results may not be generalizable to other obstetric populations.

Childhood abuse is a pervasive human rights and public health problem with enduring
adverse outcomes across the life course.%-51 We found that a history of childhood abuse is
associated with increased odds of stress-related sleep disturbance and poor sleep quality
during pregnancy. This novel evidence, if replicated, should be used to inform the
development of trauma-informed care for such sleep disturbances in pregnancy.
Additionally, more research is needed to fully understand the behavioral, neurobiological,
and environmental mechanisms that mediate the association of history of childhood abuse
and sleep disturbances among pregnant women.
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Figure 1. Relation between childhood abuse, intimate partner violence 12 months prior to
pregnancy and stress-related sleep disturbance assessed by the Ford Insomnia Response to
Stress Test (FIRST-S) during the first trimester of pregnancy (N=624)

Six women were excluded due to missing information on IPV 12 months prior to pregnancy
(n=3) and the PHQ-8 (n=3).

Abbreviation: OR, odds ratio; IPV, intimate partner violence; PHQ-8, Patient Health
Questionnaire -8

OR’ represents the OR for the mediated path.

All models adjust for maternal age (years) and ethnicity (Mestizo vs. other).

& P-value < 0.05

b Depression is defined as the PHQ-9 >10.
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Figure 2. Relation between childhood abuse, intimate partner violence 12 months prior to
pregnancy and sleep quality assessed by the Pittsburgh Sleep Quality Index (PSQI) during the
first trimester of pregnancy (N=624)

Six women were excluded due to missing information on IPV 12 months prior to pregnancy
(n=3) and the PHQ-8 (n=3).

Abbreviation: OR, odds ratio; IPV, intimate partner violence; PHQ-8, Patient Health
Questionnaire =8 OR’ represents the OR for the mediated path.

All models adjust for maternal age (years) and ethnicity (Mestizo vs. other).

@ P-value < 0.05

b Depression is defined as the PHQ-9 >10.
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Figure 3. Association between number of childhood abuse events and stress-related sleep
disturbance assessed by the Ford Insomnia Response to Stress Test (FIRST-S) during pregnancy
(N =630)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval

@ Adjusted for maternal age (years) at interview and maternal ethnicity (Mestizo vs. other)

P-value for linear trend is <0.0001.
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Figure 4. Association between number of childhood abuse events and sleep quality assessed by
the Pittsburgh Sleep Quality Index (PSQI) during pregnancy (N = 630)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval
a Adjusted for maternal age (years) at interview and maternal ethnicity (Mestizo vs. other)
P-value for linear trend is <0.0001.
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