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Abstract

Background—Suicide is one of the leading causes of death in postpartum women. Identifying
modifiable factors related to suicide risk in mothers after delivery is a public health priority. Our
study aim was to examine associations between suicidal ideation (SI) and plausible risk factors
(experience of abuse in childhood or as an adult, sleep disturbance, and anxiety symptoms) in
depressed postpartum women.

Methods—This secondary analysis included 628 depressed mothers at 4-6 weeks postpartum.
Diagnosis was confirmed with the Structured Clinical Interview for DSM-IV. We examined Sl
from responses to the Edinburgh Postnatal Depression Scale-EPDS item 10; depression levels on
the Structured Interview Guide for the Hamilton Depression Rating Scale, Atypical Depression
Symptoms (SIGH-ADS); plus sleep disturbance and anxiety levels with subscales from the EPDS
and SIGH-ADS items on sleep and anxiety symptoms..

Results—Of the depressed mothers, 496 (79%) ‘never’ had thoughts of self-harm; 98 (15.6%)
‘hardly ever’; and 34 (5.4%) ‘sometimes’ or ‘quite often’. Logistic regression models indicated
that having frequent thoughts of self-harm was related to childhood physical abuse (odds ratio-
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OR=1.68, 95% CI=1.00, 2.81); in mothers without childhood physical abuse, having frequent self-
harm thoughts was related to sleep disturbance (OR=1.15, 95%CI1=1.02, 1.29) and anxiety
symptoms (OR=1.11, 95%CI1=1.01, 1.23).

Discussion—Because women with postpartum depression can present with frequent thoughts of
self-harm and a high level of clinical complexity, conducting a detailed safety assessment, that
includes evaluation of childhood abuse history and current symptoms of sleep disturbance and
anxiety, is a key component in the management of depressed mothers.

suicidal ideation; postpartum depression; childhood abuse; sleep disturbance; anxiety

Introduction

Suicide is one of the leading causes of death in postpartum women (Oates, 2003). Recent
findings suggest that suicide is the seventh leading cause of maternal death within 6 months
of delivery (1.27 per 100,000 maternal deaths) (Lewis et al., 2011). Major depression,
bipolar disorders, alcohol and substance use disorders, schizophrenia, and anxiety disorders
contribute to the increased risk for suicide and suicidal behaviors (Hawton & van Heeringen,
2009) (Oquendo et al., 1997) (Rihmer et al., 1995) (Fawcett et al., 1990) (Cornelius et al.,
1995) (Nepon et al., 2010) (Busch et al., 2003; Sareen et al., 2005). In the postpartum
period, women with a psychiatric disorder, substance use disorder or both disorders were at
significantly increased risk for suicide attempts by 27, 6 and 11-fold, respectively (Comtois
et al., 2008). Of mothers who died from suicide in the first 6 months after childbirth, the
primary diagnoses were severe depression in 21%, substance use disorders in 31% and
psychosis in 38% (Lewis et al., 2011).

The inadequate assessment of risk or illness severity (Lewis et al., 2011) plus low rates of
seeking mental health treatment (15% of postpartum women with major mood disorders)
(Vesga-Lopez et al., 2008) likely compound the risk for suicide in postpartum women
(Fawcett et al., 1990; Oquendo et al., 1997). Beyond risk to mothers themselves, maternal
suicidality can undermine mother-infant interactions. Mothers with suicidal symptoms
display reduced responsiveness and sensitivity to infant cues; their infants have less positive
affect and reduced engagement with their mothers (Paris et al., 2009).

In addition to psychiatric disorders, other risk factors for suicide or suicidal ideation (SI) in
adults include a history of self-harm or suicide attempts (Cavanagh et al., 2003) (Hawton &
van Heeringen, 2009), suicidal thoughts (Coryell & Young, 2005) (Fawcett et al., 1990), a
family history of suicide (Brent et al., 1988) (Hawton & van Heeringen, 2009) (Oquendo et
al, 1997)(Roy, 1983) and increased levels of hopelessness (Fawcett et al., 1990) (Beck et al.,
1985). Experiences of childhood physical abuse, sexual abuse and neglect are significantly
associated with suicide attempts and thoughts of suicide in the general community (Fuller-
Thomson et al., 2012) (McCauley et al., 1997) (Dube et al., 2001) (Joiner et al., 2007) (Enns
et al., 2006) and in patients with major depressive disorders (Brown et al., 1999) (Brodsky et
al., 2001) (McHolm et al., 2003) (Oquendo et al., 2005) (Widom et al., 2007). Among
severely depressed patients proximal risk factors for suicide and suicidal behaviors include
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acute intoxication (Oquendo et al., 1997), sleep disturbance (insomnia or nightmares)
(Bernert et al., 2005) (Fawcett et al., 1990) and heightened symptoms of anxiety or agitation
(Busch et al., 2003) (Fawcett et al., 1990).

The reduction of suicide risk in mothers with major mood disorders is a public health
priority. After delivery, women with postpartum major depression, puerperal psychosis and
recurrent episodes of Bipolar Disorder (BD), often had thoughts of self-harm or SI (Wisner
etal., 2013) (Howard et al., 2011) (Sit et al., 2006) (Pope et al., 2013). Findings from a
postpartum depression screening program of 10,000 women, indicated postpartum women
who screened positive for depression had high rates of self-harm ideation (19.3%) and
frequent thoughts of self-harm (3.2%)(Wisner et al., 2013). Depression screening of 4,000+
postpartum women in the community also suggested 4% had frequent thoughts of self-harm
sometimes” or “quite often” (Howard et al., 2011).

To understand the risk of suicide or thoughts of self-harm in postpartum women, we can
begin by exploring the known risk factors for suicide or Sl in adults with and without major
mood disorders. Given the compelling findings from our group (Wisner et al., 2013) and
others (Howard et al., 2011; Paris et al., 2009; Pope et al., 2013), we conducted secondary
analyses to determine whether the known risk factors for suicidal symptoms in adults with
and without mood disorders also applied to women after childbirth. Our study aim was to
examine associations between Sl and plausible risk factors (trauma history i.e. the
experience of abuse in childhood or as an adult, sleep disturbance, and anxiety symptoms) in
depressed postpartum women. The hypothesis was the experience of childhood abuse,
current sleep disturbance, and increased levels of maternal anxiety would be associated with
increased thoughts of self-harm in depressed postpartum women at 4-6 weeks after
childbirth.

In the earlier report, we described in detail the design and methodology of the original
postpartum depression (PPD) screening study approved by the University of Pittsburgh
Institutional Review Board (Wisner et al., 2013). Postpartum women were enrolled in a
depression screening program based at a major obstetrical hospital (Wisner et al., 2013). On
the maternity ward, nurses or social workers approached women who delivered a live infant,
provided information about PPD, and offered depression screens by telephone at 4-6 weeks
postpartum. Potential participants who were 18 years or older signed a waiver to give
permission for the phone screen. Exclusion criteria included non-English speaking, less than
18 years old, unable to provide consent or no phone availability.

To screen for PPD, we used the Edinburgh Postnatal Depression Scale (EPDS) (Cox et al.,
1987). The EPDS is a brief 10-item screening measure and is the most commonly used PPD
screening tool world-wide (Gibson et al., 2009). Other appealing aspects of the EPDS
included the uncomplicated scoring system by simple addition, proven patient acceptability
in different socioeconomic and ethnic groups (Gibson et al., 2009), and evidence of
psychometric validity (Hanusa et al., 2008). Postpartum women with a depression-positive
phone screen (EPDS=10)(Cox et al., 1987) were offered an in-home evaluation to confirm
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the psychiatric diagnosis. At the home visit, Master’s level clinicians completed the
diagnostic evaluation; the Structured Clinical Interview for DSM-1V (SCID)(First et al.,
1996) was used to confirm the primary and secondary psychiatric diagnoses (Table 1).
Clinicians recorded the demographic and clinical data which included age, race, education,
marital status, parity, chronic medical conditions and the time of depression onset (Table 2
and Table 3). Woman who declined the in-home evaluation were offered an assessment for
PPD by telephone with the SCID criteria for MDD only.

Study Participants (Figure 1)

For this secondary analysis, we included depressed postpartum women who were enrolled in
the primary study (RO1 MH 071825 for Identification and Therapy of Postpartum
Depression; Pl: Dr. Wisner). Study participants had a SCID-confirmed primary diagnosis of
a current major depressive disorder (Hawton & van Heeringen, 2009) or anxiety disorder
(Sareen et al., 2005). The primary study was designed to examine the outcomes of unipolar
major depression in women during the first postpartum year. We completed the SCID
interview to confirm diagnosis on all potential study patients and the clinical assessments of
depression levels, anxiety symptoms and sleep disturbance only on the eligible patients with
unipolar major postpartum depression. Patients with Bipolar Disorders and primary
psychatic disorders were excluded because they were ineligible for the primary study and
did not provide a complete set of clinical data for the required analyses.

Thoughts of Self-Harm

To evaluate self-harm ideation, we examined item 10 of the EPDS (presented as “The
thought of harming myself has occurred to me™). Possible responses included ‘never’=0,
‘hardly ever’=1, ‘sometimes’=2, or ‘quite often’=3. Women who had high scores
(EPDS=20) or any thoughts of self-harm (EPDS item 10 = 1) were interviewed immediately
by the supervising clinician to assess for safety and to develop an emergency intervention.

Abuse History

To define exposures to childhood and adult physical and sexual abuse, we inquired with
standardized questions from the Dissociative Disorders Interview Schedule (DDIS) (Ross et
al., 1989) which included the following items: As an adult, have you ever been hit, slapped,
kicked or otherwise physically hurt by someone? As an adult, have you ever been forced to
have an unwanted sexual act? Were you physically abused as a child or adolescent? Were
you sexually abused as a child or adolescent? The inquiry provided dichotomous (yes/no)
responses that were used to quantify the frequencies of each of the abuse exposures.
Clinicians specifically explored for abuse history as part of an evaluation of patient safety,
the risk for interpersonal violence, and other risks for comorbid disorders related to
depressive disorders including post-traumatic stress disorder (PTSD). Abuse history was
obtained by empathic inquiry into the patient’s experience of physical abuse or sexual abuse
in childhood or adulthood. Patients who reported the experience of current or past abuse
were offered referral to appropriate community programs.
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Sleep disturbance and anxiety symptoms

In the evaluation of depression severity, clinicians rated the Structured Interview Guide for
the Hamilton Rating Scale for Depression, Atypical Depression Symptoms Version (SIGH-
ADS)(Williams & Terman, 2003), a 29-item instrument that incorporates the Hamilton
Rating Scale for Depression (HRSD)(Hamilton, 1960) and a set of questions to explore
neuro-vegetative symptoms. We examined overall functioning from clinical scores on the
Global Assessment of Function (GAF). Because symptoms of disturbed sleep and anxiety
can represent distinct subtypes of major depression (Moritz et al., 2004),(Fawcett et al.,
1990) and substance use disorders (Clark et al., 2001), we examined sleep disturbance and
maternal anxiety subscales (Moritz et al., 2004),(Fawcett et al., 1990) from the SIGH-ADS
and EPDS measures. For sleep disturbance we examined the SIGH-ADS sleep items on
early, middle and late insomnia (items H6, H7 and H8), hypersomnia (item A6) and wake
time after sleep onset (WASO) more than 20 minutes. We constructed a categorical measure
of insomnia (score of 2 on any of the 3 insomnia items), and a composite 6-point subscale
for sleep (Clark et al., 2001; Fawcett et al., 1990) comprised of the SIGH-ADS sleep items
plus EPDS item 7 “I’ve been so unhappy I’ve had difficulty sleeping”. We explored
maternal anxiety symptoms (Wisner et al., 2013) with the SIGH-ADS items for anxiety:
agitation, psychic anxiety, somatic symptoms, hypochondriasis and obsessive thoughts or
compulsive behaviors (items H17, H12, H13, H14, and H21), and a composite 7-point
anxiety subscale (Clark et al., 2001; Fawcett et al., 1990; Moritz et al., 2004) comprised of
the SIGH-ADS anxiety items plus EPDS items 4 and 5, “I’ve been anxious or worried for no
good reason and “I’ve felt scared or panicky for no very good reason”.

Outcome Measures and Statistical Analysis

We compared outcomes of three groups of patients based on their EPDS item 10 scores as
follows: 0="never’, 1="hardly ever’ and 2 or 3="sometimes’ or ‘quite often’. To examine
group differences on demographic characteristics, clinical history, depression severity,
anxiety symptoms and sleep disturbance, we used analysis of variance (ANOVA) for
normally-distributed data from the continuous measures and the non-parametric Kruskal-
Wallis test, otherwise. For categorical measures, we used the Pearson’s chi-square test or
Fisher’s Exact test depending on expected cell sizes. We investigated associations between
thoughts of self-harm and history of abuse (physical or sexual abuse experience as a child or
adult), sleep disturbance (in the past seven days), anxiety levels, and the interaction between
abuse history and sleep disturbance or anxiety levels with cumulative logistic regression
models. The cumulative logistic regression models comprised of bivariate models in which
the outcome measures, frequency of thoughts of self-harm (never, rarely, sometimes/quite
often), were stratified by the specified abuse measure, experience of past physical or sexual
abuse as a child or adult, and regressed onto the measures of anxiety symptoms and sleep
disturbance. To examine interaction effects between anxiety symptoms, sleep disturbance
and experience of the specified abuse, we used multivariate models. With backward
stepwise logistic regressions, we explored potential predictors for between group differences
(including age, race, parity, insurance, marital status, education, number of psychiatric or
chronic medical conditions, time of illness onset, depression severity, anxiety symptoms,
sleep disturbance, abuse history, and global functioning), and appropriately eliminated
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variables which were not significant. We corrected for repeated testing with the Bonferroni
method.

Results

Patient Characteristics

The study patients included 628 women with a positive depression screen (EPDS>10) and a
SCID-confirmed diagnosis of a primary depressive or anxiety disorder (Figure 1 — consort
chart). The vast majority of patients had depressive disorders (568/628, 90.4%) of whom
most had major depressive disorder (516/568, 90.4%), either recurrent (373/516, 72.3%) or
single episodes (143/516, 27.7%); 39 had depressive or mood disorder NOS; and 13 had
either an adjustment disorder with depressed mood or dysthymic disorder. Of the patients
with primary depressive disorders, more than one-half had secondary anxiety disorders
(311/568), which included generalized anxiety disorder, post-traumatic stress disorder, panic
disorders, and social or specific phobias. Six percent (39/568) of the enrolled participants
had a primary anxiety disorder, of whom more than one-half (22/39, 56.4%) had generalized
anxiety disorder and the others had various DSM-IV anxiety disorders (Table 1).

Of the enrolled mothers, 496 (77%) reported they ‘never’ had thoughts of self-harm; 98
(15%) reported “hardly ever’; and 34 (5%), ‘sometimes’ or ‘quite often’. The racial
distribution differed significantly across groups: 11.3% (15/133) of African American
compared to 3.5% (16/460) of white mothers reported thoughts of self-harm ‘sometimes’ or
‘quite often’ (X2 (4) = 16.2; p=0.003) (Table 2). Having frequent self-harm thoughts
‘sometimes’ or ‘quite often” was more common in mothers who received public (22/269,
8.2%) compared to private insurance (12/353, 3.4%, P<0.01; p=0.02). Differences in the
access to insurance were non-significant after Bonferroni correction.

Compared to mothers who ‘never’ had thoughts of self-harm, mothers who “hardly ever’ had
thoughts of self-harm had significantly more psychiatric comorbidities (including anxiety,
substance use or eating disorders; H[2]=8.21; p<.02) and a significantly reduced level of
functioning (F[2,625]=5.77; p<.01) (Table 3). Time of illness onset was significantly
associated with frequent thoughts of self-harm (X2 (4) = 11.8; p=0.02). A higher percentage
of mothers with the onset of depression before pregnancy (19/213, 8.9%) or after delivery
(9/135, 6.7%) had self-harm thoughts ‘sometimes or ‘quite often” compared to mothers with
pregnancy-onset depression (6/280, 2.1%)(Table 3). Having thoughts of self-harm
‘sometimes’ or ‘quite often’ was reported significantly more frequently by patients who had
increased sleep disturbance (F(2,625) =3.71; p=0.0050)(Table 3). On the other hand, mean
levels of depression and anxiety symptoms (Table 3) did not differ across groups. In
backward stepwise regressions the remaining predictor was global functioning.

The rates of childhood physical and sexual abuse were 16.6% (102/616) and 20.9%
(129/616), respectively. As adults, 30.2% (186/616) of mothers suffered physical abuse and
11.0% (68/616), sexual abuse (Table 3). Although women who experienced childhood
physical abuse were more than twice as likely to have thoughts of self-harm ‘sometimes’ or
‘quite often’ (10/102, 9.8%) compared to mothers who did not experience physical abuse as
children (23/514, 4.5%), the difference was not significant in the between-group
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comparisons (Table 3). The frequency of self-harm thoughts did not differ among women
with/without childhood sexual abuse, or physical or sexual abuse as adults.

Half of the patients reported no abuse history (Table 5). Many participants reported
experiencing multiple forms of abuse (physical or sexual abuse as a child or adult); 20.5%
(128/616) experienced two or more forms of abuse; 27.6% (170/616), one form of abuse;
and 52% (318/616), had no lifetime abuse experience. In mothers who reported two (n=82)
or three (n=33) forms of abuse, 22 and 24% had infrequent thoughts of self-harm and 6 and
12% had frequent self-harm thoughts. Of the patients who experienced physical abuse in
childhood, 73% experienced abuse in one or more of the other abuse categories examined in
the study; similarly almost 70% of patients with exposure to childhood sexual abuse also
experienced abuse in another category (Table 5).

Cumulative logistic regression models indicated only a significant main effect of childhood
physical abuse on risk for thoughts of self-harm (odds ratio-OR=1.677 95% confidence
interval-Cl =1.002, 2.809, Wald X2=3.87; p<0.05). The experience of more than one form
of abuse was not associated with increased odds for having thoughts of self-harm. In
mothers with no history of childhood physical abuse, an increased risk for self-harm
thoughts associated with sleep disturbance (OR= 1.148, 95%CI1=1.024, 1.286, p=0.0176)
and maternal anxiety symptoms (OR=1.114, 95%CI= 1.009, 1.230, p=0.033) was observed
in the bivariate models (Table 4). After stratifying for with or without the specified abuse
history, the multivariate models which included sleep disturbance and anxiety symptoms
indicated no significant interaction effects on thoughts of self-harm.

Discussion

As hypothesized, depressed postpartum women who experienced childhood physical abuse
were at significantly increased risk for frequent thoughts of self-harm. Other reports
similarly indicated a 3 to 4-fold increased risk for SI (Brown et al., 1999; Enns et al., 2006;
Fuller-Thomson et al., 2012; McCauley et al., 1997; McHolm et al., 2003) or suicide attempt
(Brodsky et al., 2001; Dube et al., 2001; Joiner et al., 2007) in non-puerperal women with
MDD and adverse childhood experiences (Brown et al., 1999; Dube et al., 2001; McCauley
etal., 1997; Widom et al., 2007), (Teicher et al., 2006). Unexpectedly, childhood sexual
abuse did not have a significant main effect on the frequency of thoughts of self-harm. The
finding differed from a preponderance of published evidence which implicate the close ties
between suicidality and childhood sexual abuse. For example, report from the Adverse
Childhood Experience (ACE) study on more than 17,000 adults indicated significantly
increased odds for attempted suicide (OR=2.9, 95% CI 2.9, 4.0) with the experience of
childhood sexual abuse (Dube et al., 2001). Our findings may have under-estimated the
exposure to childhood sexual abuse because some patients were less forth-coming about
their experiences of sexual abuse; this is not uncommon with abuse history data obtained
from retrospective reports (Widom & Morris, 1997). Also, we used very specific questions
adapted from a larger interview schedule (DDIS) to investigate current and past abuse
experiences. By not exploring for abuse history with validated tools such as the Childhood
Experiences Questionnaire — Revised (Battle et al., 2004; Zanarini et al., 1989) or the
Childhood Trauma Questionnaire (Bernstein & Fink, 1998; Bernstein et al., 2003; Tyrka et
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al., 2009), we may have missed identifying past experiences of childhood sexual abuse.
Relying on retrospective recall of past experiences may have limited the accuracy of the
reports.

Not exploring for experiences of emotional abuse and other adverse childhood exposures
was another limitation. We were constrained by differences in the scope of this investigation
compared to the primary study. Because we needed to ensure we fully collected the study
data and evaluated current patient safety risk at the study visits, in efforts to reduce patient
burden we were unable to collect comprehensive data on other past abuse experiences
including emotional abuse. Regardless, by not doing so, we may have missed characterizing
other possible risk factors for developing thoughts of self-harm in women with postpartum
depression.

Interestingly, the anxiety and sleep risk factors for women without the specified abuse
histories did not seem to apply to women who had the specified abuse histories. To estimate
risks for having self-harm thoughts associated with anxiety symptoms and sleep disturbance,
we stratified the patients into groups with and without exposure to the specific abuse. By
including sufficient numbers of patients in the sub-groups without the exposure to abuse
(N’s were 429 to 546)(Table 4) we could detect the small but significant effect of increased
anxiety symptoms or sleep disturbance on the risk for thoughts of self-harm. In contrast, we
did not find an effect of anxiety or sleep symptoms on risk for self-harm thoughts in women
with exposure to the specified abuse. Including very small numbers of patients in each sub-
group (N’s were 67 to 186)(Table 4) may have contributed to the lack of statistical power
and absence of a detectable effect in the women with the exposure to abuse. The lack of a
detectable effect also might be from that early life history of abuse “overwhelms” any
impact that might have been seen from having anxiety symptoms or problems with sleep
disturbance. Nevertheless, the absence of interaction effects suggested that anxiety
symptoms or sleep disturbance was not associated with a significant risk for thoughts of
self-harm in both women with or without exposure to the specified abuse. To circumvent
limitations from small sub-group samples, we would need to include additional patients
within each subgroup to gain sufficient statistical power to confirm the negative finding in
the women with exposure to abuse.

In the analyses, we discovered that compared to mothers without thoughts of self-harm,
mothers who had infrequent thoughts of self-harm had significantly more comorbid
disorders and reduced functioning. Consistent with findings from earlier studies, women
with childhood adversities are susceptible to physical disease, mental disorders (Gilbert et
al., 2009; Shonkoff et al., 2009) and pregnancy-related complications including the birth of
newborns with low birth weight (Seng et al., 2011). The increased susceptibility to comorbid
medical disorders and complications in pregnancy could signify the enduring effects of
abuse on the stress response system (Anda et al., 2006; Hyman, 2009). Signs of excessive
autonomic stress responses (Heim et al., 2000; Heim et al., 2008), hypothalamic-pituitary-
adrenal (HPA) axis hyper-reactivity (Heim et al., 2001), reduced hippocampal
glucocorticoid receptor expression (McGowan et al., 2009), and enhanced cellular immune
responsivity (Altemus et al., 2003) provide ample evidence of the abnormal regulation of
stress in women with trauma experiences (Anda et al., 2006). Exposure to maternal
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depression and stress dysregulation can imprint lasting effects on the offspring. Adverse
offspring effects include altered development of the HPA axis and limbic systems (Kinsella
& Monk, 2009), (Van den Bergh et al., 2005), changes in newborn glucocorticoid receptor
activity (Oberlander et al., 2008), and increased stress cortisol levels at 3-months
(Oberlander et al., 2008).

In women with PPD, abnormal reward processing may play an etiologic role in SI. New
mothers with untreated depression reported reduced levels of gratification, reward and
satisfaction in the maternal role (Logsdon et al., 2011). Using a monetary reward paradigm,
investigators detected a normal peak in activation but rapid attenuation in the ventral
striatum of untreated mothers with PPD versus euthymic controls (Moses-Kolko et al.,
2011). Changes in ventral striatal activity and the brain responses to reward (Russo &
Nestler, 2013) offer an explanation for the symptoms of anhedonia and reduced reward
perception from having PPD (Moses-Kolko et al., 2011). Studies of depressed (hon-
puerperal) women with experiences of childhood abuse, similarly suggested the increased
risk for suicide attempts (Brodsky et al., 2001; Oquendo et al., 2005) and completed suicide
(Jokinen et al., 2010) may underscore added problems with aggression, impulsivity and
hostility (Brodsky et al., 2001; Jokinen et al., 2010; Oquendo et al., 2005) which could arise
from altered reward processing and difficulty in the anticipation of reward (Dillon et al.,
2009). In depressed (albeit, older) adults, the positive association between impulsive suicide
attempts and a preference for immediate rewards (Dombrovski et al., 2011) representing a
‘myopic view of the future’ (Bechara et al., 2000) again suggests an impairment in the
decision-making process. Altogether, growing evidence suggests that during major
depressive episodes, problems in making decisions could result in increased suicide risk in
depression sub-groups including women with PPD.

New mothers are highly susceptible to sleep disturbance. In the study, the frequency of
having thoughts of self-harm ‘sometimes’ or ‘quite often” was significantly increased in
postpartum depressed women with current sleep disturbance. Similarly, other findings
suggested a 2-fold increased likelihood for Sl or suicide attempt in adults with disturbed
sleep (Pigeon et al., 2012). Sleep disturbances, including insomnia and sleep deprivation,
can produce labile mood (Zohar et al., 2005) which may correspond with neural responses
that suggest abnormal reward processing and autonomic hyperarousal (Franzen & Buysse,
2008), limbic over-activity (Gujar et al., 2011) and loss of medial prefrontal cortex
connectivity (Yoo et al., 2007). Having sleep disturbance could worsen the altered reward
processes (van der Helm & Walker, 2009) in mothers with depression and SI. Additional
study is vital to uncover novel therapeutics to reduce postpartum suicide risk, sleep
disturbance and other disabling symptoms of PPD.

Having increased symptoms of anxiety was associated with frequent self-harm thoughts in
depressed mothers without specified abuse. Comorbid anxiety disorders are common in new
mothers with PPD. As many as 66% of mothers with postpartum unipolar depressive
disorders had concurrent anxiety disorders in the parent study (Wisner et al., 2013). Others
reported that non-puerperal patients with anxiety disorders including panic disorder or PTSD
had twice the risk for suicide attempt (Nepon et al., 2010). Furthermore, depressed patients
with extreme anxiety or agitation were at significantly increased risk for suicide within one
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year (Busch et al., 2003; Fawcett et al., 1990). Given the evidence of a significant
association between suicide risk and increased anxiety symptoms in women with PPD,
concurrent or residual anxiety symptoms must be assessed and targeted for treatment. The
resolution or improvement of depression is not sufficient for full response; treatment to
remission of MDD is imperative to ensure that mothers return to full functioning and avoid
relapse. Integrating treatments for residual postpartum symptoms of anxiety or disturbed
sleep with treatments for PPD (Wisner et al., 2012) including serotonin reuptake inhibitors
(Wisner et al., 2006), serotonin-noradrenergic reuptake inhibitors (Cohen et al., 2001),
moderately dosed sleep agents (Yonkers et al., 2004), cognitive behavioral therapy (Appleby
etal., 1997) or interpersonal therapy (O’Hara et al., 2000) can enhance the response and
recovery from postpartum major depression.

In the study, patients with bipolar disorders or psychatic disorders (who were ineligible from
the main study) were excluded because they did not provide the full set of clinical measures
data that were required for the analyses. There is sufficient evidence that bipolar and
psychatic disorders have important biological differences from unipolar depression (de
Almeida & Phillips, 2013). To investigate a less heterogeneous group of patients with
postpartum disorders, we included only new mothers with unipolar major postpartum
depression. However, given the study findings, complexity of postpartum disorders, and the
high rates of comorbid anxiety disorders (Wisner et al., 2013) and problems with circadian
disruption (Okun et al., 2011) in patients with perinatal mood disorders, future research on
the impact of sleep disturbance and anxiety symptoms on suicidality in new mothers with
bipolar disorders and psychotic disorders is strongly indicated.

The onset of depression before pregnancy or after delivery was associated significantly with
having thoughts of self-harm. Large puerperal shifts in neurosteroid concentrations may
have increased the vulnerability for postpartum-onset MDD in mothers with genetic
risk(Bloch et al., 2000). However, a link between withdrawal of gonadal steroid hormones
and risk for suicidal symptoms has not been elucidated. In contrast, women with pre-
pregnancy-onset MDD likely had symptoms of chronic or long-term depression. With
chronic depression, patients frequently reported increased hopelessness (Angst et al., 2009;
Wiersma et al., 2011). High levels of hopelessness may confer an increased risk for suicide
in severely depressed patients (Beck et al., 1985; Fawcett et al., 1990). This knowledge
underscores the critical need for depression screening, suicide risk assessment (Joiner et al.,
2007; Oquendo et al., 1997), and access to mental health treatment once women begin to
receive obstetrical care. Mothers known to have MDD or puerperal recurrences must be
flagged for clinical safety monitoring and preventive treatment at the time of delivery
(before symptoms recur)(Sit et al., 2006; Wisner et al., 2004).

Because depressed mothers can present with frequent thoughts of self-harm and a high level
of clinical complexity, conducting a detailed safety assessment that includes an evaluation of
childhood abuse history, current symptoms of sleep disturbance and anxiety is a key
component in the management of depressed mothers. Assessing safety should include
exploration of suicidal or homicidal ideation or attempts, past or recent hospitalizations,
recent medication changes, intolerable drug effects, alcohol and substance use, family
history of suicide, and evaluation of protective factors (Mann, 2003). Enlisting supports to
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stay with the patient and remove access to lethal methods is essential (Mann, 2003).
Although validated tools to assess suicidality (Scale for Suicidal Ideation (Beck et al., 1979)
or the Columbia C-CASA (Posner et al., 2007) are available, their utility for perinatal
women needs further evaluation. For treatment-resistant disorders, medication options which
can reduce suicidal symptoms include lithium (Goodwin et al., 2003; Tondo et al., 2001),
clozapine (Meltzer & Okayli, 1995; Potkin et al., 2003) and possibly, ketamine
(DiazGranados et al., 2010). Evidence-based psychotherapies for suicidal behaviors include
dialectical behavioral therapy (Linehan et al., 2006) and add-on family therapy(Miller et al.,
2005). Additional investigations to examine the phenomenology and neural markers of
reward processing in women with postpartum affective disorders (Jutkiewicz & Roques,
2012; Scott et al., 2008) may inform the development of novel drugs and psychotherapy
tools to retrain reward responses, relieve suicidal symptoms and restore normal affective
states in postpartum women.
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Figure 1.
Consort Diagram: Study Flow.
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Table 1

Primary and secondary diagnoses for 628 randomized women.

Primary diagnosis N (%) Secondary diagnosis N (%)
Depressive disorders 568 (90.4)  Primary diagnosis: Depressive disorders 568 (90.4)
Major depression 516 (90.8)  Anxiety disorders 311 (54.7)
Recurrent 373 (72.3)  Generalized anxiety disorder 177 (56.9)
Single 143 (27.7)  Posttraumatic stress disorder 31 (10.0)
Depressive disorder NOS 37 (6.5) Panic disorder without agoraphobia 19 (6.1)
Adjustment disorder with 11 (1.9) Panic disorder with agoraphobia 16 (5.1)
depressed mood
Mood disorder NOS 2(0.4) Anxiety disorder NOS 14 (4.5)
Dysthymic disorder 2(0.4) Social phobia 10(3.2)
Specific phobia 9(2.9)
Anxiety disorder 6 (1.9)
Agoraphobia without history of panic 2(0.6)
disorder
Depressive disorders 26 (4.6)
Dysthymic disorder 25 (96.2)
Major depressive disorder, recurrent 1(3.8)
Substance use disorders 9 (1.6)
Alcohol abuse 3(33.3)
Opioid dependence 2(22.2)
Cannabis abuse 1(11.1)
Cocaine dependence 1(11.1)
Polysubstance dependence 1(11.1)
Unknown 1(11.1)
Other disorders 8 (1.4)
Bulimia nervosa 4 (50.0)
Eating disorder NOS 2(25.0)
Anorexia nervosa 1(12.5)
Attention-Deficit/Hyperactivity disorder 1(12.5)
No comorbidity 214 (37.7)
Anxiety disorders 39(6.2) Primary diagnosis: Anxiety disorders 39 (6.2)
Generalized anxiety disorder 22 (56.4)  Depressive disorders 16 (41.0)
Anxiety disorder NOS 7(17.9) Major depression 13 (81.3)
Obsessive-compulsive disorder 4(10.3) Recurrent 12 (93.7)
Adjustment disorder with anxiety 2(5.1) Single 1(6.3)
Panic disorder without agoraphobia 1(2.6) Depressive disorder NOS 2 (12.5)
Posttraumatic stress disorder 1(2.6) Dysthymic disorder 1(6.3)
Social phobia 1(2.6) Anxiety disorders 5(12.8)
Specific phobia 1(2.6) Social phobia 2 (40.0)
Generalized anxiety disorder 1(20.0)
Panic disorder without agoraphobia 1(20.0)

J Psychiatr Res. Author manuscript; available in PMC 2016 July 01.

Page 18



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Sitetal. Page 19

Primary diagnosis N (%) Secondary diagnosis N (%)
Posttraumatic stress disorder 1(20.0)
No comorbidity 18 (46.2)
Substance use disorders 3(0.5)
Opioid dependence 3 (100)
Other disorders 5(0.8)
No diagnosis 13(2.1)

Please note, we constructed the report from data provided by patients with unipolar disorders only; we excluded patients with bipolar disorders and
psychotic disorders. We confirmed the diagnoses from data recorded at the home visit SCID interview and careful re-review of the psychiatric
evaluation forms during a 2012 data cleanup initiative.
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