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Abstract
Background
Women are particularly vulnerable to recurrence of bipolar disorder (BD) following
childbirth. Risk of postpartum psychosis (PP) is especially high, but postpartum depression
(PPD) is also common. Adverse childhood experiences (ACEs) have not been associated with
PP, but have been associated with PPD in non-bipolar samples. The relationship between
ACEs and PPD within BD remains to be investigated. Here, we examined this association in a
large, well-defined sample of women with BD.
Methods
Participants were 575 parous women with DSM-IV BD. Lifetime psychopathology, including
perinatal, was assessed via semi-structured interview and case-notes. ACEs, assessed via
self-report and case-notes, were compared between women with lifetime PPD (n=368) and
those without a lifetime history of perinatal mood episodes (n=207).
Results
In univariate analysis exposure to 3 or more ACEs, and to childhood abuse specifically, was
significantly associated with PPD (p=0.026 and 0.041 respectively), but this did not remain
significant after adjusting for lifetime number of episodes of depression and parity. Post-hoc
analysis revealed more frequent episodes of depression to be associated with both a history
of 3 or more ACEs and of childhood abuse.
Limitations
Limited range of ACEs assessed and potential recall bias.
Conclusions
Increased frequency of ACEs and particularly childhood abuse was associated with more
frequent lifetime episodes of depression, but not specifically episodes with postpartum
onset. Understanding factors that mediate the pathway between ACEs and PPD in BD has
implications for risk prediction of PPD.

Introduction
Women with bipolar disorder (BD) are particularly vulnerable to recurrence of mood episodes in
relation to childbirth (Di Florio et al., 2013; Wesseloo et al., 2016). While postpartum psychoses
occur in 1-2 in every 1000 deliveries in the general population (VanderKruik et al., 2017), risk is
dramatically elevated among women with BD, with almost one in five deliveries being affected (17%;
Wesseloo et al., 2016). Postpartum non-psychotic depression (PPD) is also common in BD (Sharma et
al., 2017). Depending on the methodology of the study, estimates indicate that PPD follows between
19-60% of deliveries within this population (Di Florio et al., 2015; Mandelli et al., 2016; Viguera et al.,
2011). Severe postpartum mood disorders are associated with adverse consequences for the
mother, baby and wider family; placing the mother at increased risk of suicide (Gressier et al., 2017)
and the infant at risk of developmental impairment (Hoffman et al., 2017).

Although PPD is a common occurrence among women with BD, predictors of these episodes within
this high-risk group are poorly understood. Studies which have examined potential risk factors for
PPD have primarily been conducted in general population samples (Gaillard et al., 2014; Guintivano
et al., 2018; Leigh and Milgrom, 2008; Meltzer-Brody et al., 2018; Robertson-Blackmore et al., 2013)
and/or among women with a history of major depressive disorder (Kettunen and Hintikka, 2017;
Tian et al., 2012). Antenatal depression, lifetime history of depression, poor social support, marital
difficulties, increased parity and adverse life events have been implicated among the strongest risk
factors for episodes of PPD (Howard et al., 2014).

Adverse childhood experiences (ACEs) have also been associated with peripartum depression
(Tebeka et al., 2016) and specifically PPD (Guintivano et al., 2018; Kettunen and Hintikka, 2017;
Meltzer-Brody et al., 2018; Plaza et al., 2012) in non-bipolar samples of women. This is in contrast to
episodes of postpartum psychoses, for which there is little indication that ACEs influence risk of
these episodes both in general population samples (Dowlatshahi and Paykel, 1990; Meltzer-Brody et

al., 2018) and as we have reported previously, specifically among women who have BD (Perry et al.,
2016). Within the general population (Guintivano et al., 2018; Meltzer-Brody et al., 2018), and
among those with a lifetime history of abuse (Garabedian et al., 2011), exposure to an increased
number of ACEs has been demonstrated to have a cumulative effect on risk of PPD. Moreover,
compared to parous women who do not experience PPD, women who present with clinically
impairing PPD have been shown to be significantly more likely to report a history of childhood abuse
(Guintivano et al., 2018; Kettunen and Hintikka, 2017; Plaza et al., 2012). However, this finding has
not been observed in all studies (De Venter et al., 2015; Robertson-Blackmore et al., 2013).

ACEs have been shown to increase lifetime risk of BD (Rowland and Marwaha, 2018) and also to
adversely influence the overall course of BD. Compared to individuals with BD who do not have a
history of any ACEs, those who have experienced ACEs are significantly more likely to have an earlier
age at onset of BD, more frequent episodes of mood illness, greater affective instability, increased
suicidality, persecutory auditory hallucinations and greater psychiatric comorbidity (Garno et al.,
2005; Janiri et al., 2014; Marwaha et al., 2015; Post et al., 2015; Sala et al., 2014; Upthegrove et al.,
2015).

Despite indication that ACEs are associated with PPD in non-bipolar samples and that ACEs adversely
influence the course of BD, the relationship between ACEs and PPD within BD remains to be
investigated. Research in this area is of importance, given that bipolar PPD may be distinct from
other forms of depression following childbirth (Sharma et al., 2017). For these reasons, here, we
address the question of whether over and above their impact on risk of BD, ACEs are associated with
PPD in women with BD.

Methods
Participants
Women were recruited as part of a large, on-going programme of research investigating genetic and
non-genetic determinants of mood disorders (Bipolar Disorder Research Network, BDRN;
www.bdrn.org). Participants were recruited systematically through UK National Health Service (NHS)
Community Mental Health Teams or lithium clinics, and non-systematically via the BDRN website
and the patient support charity, Bipolar UK. The research has UK NHS Research Ethics Committee
approval and Research and Development approval in all participating NHS Trusts/Health Boards
(MREC/97/7/01).

BDRN inclusion criteria specify that participants must: a) be aged 18 years or over; b) have the ability
to provide written, informed consent; c) have an age of illness onset before 65 years, and d) be of UK
white ethnicity due to a focus of the research programme on investigating genetic determinants of
mood disorder. Participants are excluded if they have only experienced affective illness as a result of
substance abuse, medication or, secondary to physical illness.

Psychiatric assessments
Detailed lifetime psychopathology was assessed using the Schedules for Clinical Assessment in
Neuropsychiatry (SCAN, Wing et al., 1990), a semi-structured interview administered by trained
research psychiatrists or psychologists. Where available, psychiatric case notes were also screened.
Best-estimate main lifetime diagnosis according to DSM-IV criteria was made along with ratings of
perinatal psychiatric history (type and onset of the lifetime most impairing perinatal mood episode)
and lifetime clinical variables. In cases of ambiguity, at least two members of the research team
made clinical and diagnostic ratings blind to each other’s ratings and consensus was agreed through
discussion. Mean kappa statistics were 0.85 for DSM–IV diagnosis, 0.97 for the lifetime most
impairing perinatal mood episode, and between 0.81 and 0.99 for other key clinical categorical

variables. Mean intra-class correlation coefficients were between 0.91 and 0.97 for key clinical
continuous variables.

Measurement of adverse childhood experiences
History of ACEs was obtained using the BDRN Childhood Life Events Questionnaire (CLEQ, see Perry
et al., 2016). The CLEQ was administered verbally to all participants following the SCAN interview
once rapport had been established. Participants were asked if they had experienced one or more
childhood experiences before the age of 16 years, which are listed below. Due to the sensitive
nature of such events, we chose to not specifically ask about experiences of childhood abuse.
Instead, participants were given the opportunity to disclose additional events by being asked “Are
there any other significant life events you experienced as a child?” Case notes were also reviewed
for any mention of ACEs including abuse.

Participants also completed the self-report Brief Life Events Questionnaire (BLEQ) asking about
severe life events based on the list proposed by Brugha et al. (1985). An open question was added to
the questionnaire, which asked participants “Do you think that there is anything that has happened
to you during your life which has contributed to you becoming unwell?” Answers were examined for
evidence of any ACEs, including abuse.

These sources of information were combined to code the presence or absence of the following types
of ACE occurring before the age of 16 years for each participant: (1) Any abuse (sexual and/or
physical and/or emotional), (2) sexual abuse, (3) physical abuse, (4) emotional abuse, (5) death of a
parent, (6) death of a sibling, (7) death of a close friend, (8) divorce and/or separation of parents and
(9) serious physical illness requiring hospitalisation.

Sample
Rates of postpartum recurrence in the BDRN sample have been reported previously (Di Florio et al.,
2013). During the period in which data on ACEs were collected, 1579 parous women with BD were
recruited to BDRN. For this study, analyses were restricted only to women who experienced the
onset of BD before at least one pregnancy (n=1091). Of these, 748 women (68.6%) experienced a
lifetime recurrence of BD within six months of delivery, of which 368 (49.2%) experienced a lifetime
most impairing episode of non-psychotic depression with onset within 6 weeks of delivery (PPD
group). Onset criterion for PPD was restricted to the first 6 weeks following childbirth to be
consistent with both DSM-5 and ICD-11 definitions of the postpartum period. As we have previously
examined the role of ACEs in the occurrence of postpartum psychosis, women with a lifetime history
of mania, hypomania or affective psychosis within six months of any delivery were excluded from
this analysis.

To ensure the comparison group comprised only women without any history of mood symptoms or
episodes with onset during the perinatal period, women were excluded if they had a lifetime history
of a) mood disorder with onset during pregnancy (n=112) or b) significant mood symptoms with
onset within 6 weeks of delivery that did not meet full clinical criteria for an episode (n=24). The final
comparison group of women (no perinatal mood episode group, No PME) therefore comprised 207
parous women with BD who had no lifetime history of any affective or psychotic episode/symptoms
during pregnancy or within 6 months following delivery. A six-month cut-off was used to define the
postpartum period to further ensure that this group did not include any women who may have
experienced episodes of mood illness related to childbirth.

Statistical analysis
Data were analysed using SPSS version 24. The number of ACEs (defined categorically as history of 0,
1 or more, 2 or more and 3 or more ACEs, where any type of childhood abuse was included only

once) and the prevalence of each individual ACE was compared between the PPD and No PME
groups using chi-squared tests. To further investigate whether ACEs increase vulnerability to
episodes of depression more generally (potentially acting as a non-specific trigger of episodes of
depression with onset during the postpartum period), associations between ACEs and PPD were
assessed in binary logistic regression models adjusted for lifetime number of episodes of depression
(mean per illness year). Lifetime number of deliveries was also controlled for, given that lifetime risk
of PPD is likely to increase with increased parity. P-values of <0.05 were considered significant.

Results
The demographic and clinical characteristics of the sample are described in Table I. The median age
of participants at interview was 47 years (range 19-85). The majority of the sample had during their
lifetime married or lived as married (96.7%), were educated below degree level (66.8%) and were
recruited to the study non-systematically (67.7%). 60.3% had a lifetime DSM-IV diagnosis of BD-I and
the median age at onset of BD (defined as age of first impairing mood episode) was 18 years (range
5-37). Participants had experienced, on average, 0.27 (range 0.02-7.16) lifetime episodes of mania
per illness year and 0.41 (range 0-10.01) lifetime episodes of depression per illness year. The median
age at first pregnancy was 24 years (range 13-40) and the median number of deliveries was 2 (range
1-7).

(INSERT TABLE I)

More than half of all participants experienced at least one ACE (61.2%, n=352/575). As shown in
Table II, in unadjusted analyses we observed a threshold relationship between the number of ACEs
experienced and the occurrence of PPD. Compared to women with no PME, those with PPD were
significantly more likely to have experienced 3 or more ACEs (4.3% and 9.0% respectively; p=0.026,
OR 2.40, 95% CI 1.10-5.24) but not fewer than 3 ACEs. The association between 3+ ACEs and PPD

was no longer significant after controlling for lifetime mean number of episodes of depression per
illness year and parity (p=0.183, OR 1.82, 95% CI 0.75-4.37).

(INSERT TABLE II)

The results of between group analyses by type of ACE are presented in Table III. In unadjusted
comparisons, women in the PPD group were significantly more likely to report a history of any
childhood abuse compared to women in the No PME group (27.4% and 19.8% respectively, p=0.041,
OR=1.53, 95% CI 1.02-2.31). However, similar to our findings in relation to the number of ACEs, after
adjusting for lifetime number of episodes of depression and parity, the association between history
of any childhood abuse and PPD was not significant (p=0.442, OR 1.21, 95% CI 0.75-1.91). No
significant associations were found between the prevalence of any other ACE and the occurrence of
PPD in unadjusted or adjusted comparisons.

Post-hoc analyses revealed that history of any abuse during childhood and history of 3 or more ACEs
were both significantly associated with an increased mean number of episodes of depression per
illness year (both p<0.001) but not parity (p=0.104 and 0.764 respectively).

(INSERT TABLE III)

Discussion
This study is the first to examine the relationship between ACEs and PPD in women who have BD.
We did not find a direct association between ACEs and PPD in our sample. In univariate analyses, we
found a history of 3 or more ACEs and specifically of childhood abuse (of any type) to be associated
with PPD. However, these relationships did not remain significant after adjusting for lifetime number
of episodes of depression (mean per illness year) and lifetime number of deliveries. Childhood abuse

and the occurrence of 3 or more ACEs were both found to be associated with an increased lifetime
frequency of episodes of depression, which suggests that although ACEs are associated with lifetime
number of depressive episodes in women who have BD they are not specifically associated with
those with postpartum onset.

Despite several studies reporting a direct association between ACEs and PPD (Guintivano et al.,
2018; Kettunen and Hintikka, 2017; Meltzer-Brody et al., 2018; Plaza et al., 2012), our findings are
consistent with others that have also demonstrated no direct relationship between these factors (De
Venter et al., 2015; Robertson-Blackmore et al., 2013). In a community sample of parous women, De
Venter et al. (2015) found that a history of childhood abuse was not associated with symptoms of
depression at 12 or 24 weeks postpartum. Rather, history of depression prior to pregnancy and
symptoms of depression during pregnancy emerged as significant predictors of PPD. RobertsonBlackmore et al. (2013) reported childhood sexual abuse to be significantly associated with antenatal
depression, but not PPD.

In contrast to the previous studies that have reported a significant association between ACEs and
PPD, we further attempted to distinguish between the influence of ACEs on susceptibility to
depression more generally (i.e. episodes occurring at any time) and depression occurring specifically
within the postpartum period. The mechanism through which the frequency of episodes of
depression may mediate the pathway between ACEs and PPD is unclear. However, it is plausible that
ACEs increase vulnerability to episodes of depression more generally, some of which occur in the
postpartum period but are not triggered specifically in relation to childbirth. To examine this
hypothesis further, factors mediating possible pathways between ACEs and PPD in BD require
investigation in larger samples.

Alternatively, it is possible that we did not find evidence of a direct relationship between ACEs and
PPD within our sample for several other reasons. Namely, our findings may instead reflect
differences in the underlying aetiology of PPD across mood disorders. Previous literature has only
examined the occurrence of PPD within the general population or within the context of major
depressive disorder. As highlighted previously, emerging evidence indicates bipolar PPD to be
distinct from other forms of PPD (Sharma et al., 2017). Therefore, it is possible that ACEs
differentially influence risk of PPD in women with a lifetime diagnosis of major depressive disorder
compared to women with BD. Furthermore, methodological differences between studies may also
account for differences in findings. For example, we defined PPD according to standardised
diagnostic criteria, while the majority of studies have defined PPD based on symptom scores of
depression assessed using brief screening measures (Guintivano et al., 2018; Meltzer-Brody et al.,
2018; Plaza et al., 2012). Finally, the types of ACEs assessed also differed between studies. For
example, in a recent population study, out of home care during childhood was identified as one of
the strongest risk factors for PPD (Meltzer-Brody et al., 2018), a factor not assessed within our study.

The findings of our study are subject to limitations. First, we assessed a limited range of specified
ACEs. The role that other ACEs (such as out of home care) may play in the occurrence of PPD among
women with BD remains unclear. Secondly, ACEs may be under or over-estimated within our
sample. As ACEs were assessed via self-report during a face-to-face interview, history of particularly
traumatic events such as childhood abuse may not have been disclosed. Similarly, the retrospective
nature of the study may have increased the likelihood of recall bias. However, to address these
limitations, we also reviewed responses within self-report questionnaires and psychiatric case-notes
for any mention of ACEs. Thirdly, the demographic characteristics of our sample suggest our findings
may have limited generalisability to the wider BD population. For example, the median age of onset
of BD (18 years) and age at first pregnancy (24 years) in our sample is younger than previously

reported (Rowland and Marwaha, 2018; Viguera et al., 2011 respectively) and parity of women in
our sample is slightly higher than has been reported in other BD populations (Power et al., 2013).
However, these discrepancies are likely explained by methodological differences between studies.
We defined age at onset of BD as the age at onset of first impairment, which is usually younger than
age at diagnosis of BD. The younger age at first pregnancy in our sample likely reflects generational
differences in the age at which women have children. The median age of women in our sample was
47 years which may account for them having children earlier than more recent generations of
women of childbearing age. The age at which women in the UK give birth to their first child has
steadily increased over time (Office for National Statistics, 2018). Parity is increased in our sample
because we restricted analysis to parous women only – women without children were excluded
from this study.

In conclusion, we found evidence to indicate that history of three or more ACEs, and in particular
childhood abuse, is associated with increased frequency of lifetime depressive episodes, but not
specifically PPD. To investigate these findings further, future research should aim to longitudinally
examine factors that potentially mediate the pathway between ACEs and PPD in larger samples of
women with BD. Such research would have important implications for risk prediction of PPD among
women with BD and also for understanding the aetiology of mood disorders related and unrelated
to childbirth.

Table I. Demographics, lifetime clinical characteristics and perinatal history of the sample
Total sample
(n=575)
Age at interview (years)
Median (IQR)
Range

47 (16)
19-85

Marital history (%, n)
Married/lived as married
Never married/never lived as married

96.7 (535)
3.3 (18)

Education (%, n)
Degree level or higher
Below degree level

33.2 (185)
66.8 (372)

Method of recruitment (%, n)
Systematic
Non-systematic

32.3 (183)
67.7 (384)

DSM-IV diagnosis (%, n)
BD-I
BD-II

60.3 (347)
39.7 (228)

Age at onset of BD (years)
Median (IQR)
Range

18 (7)
5-37

Mean number of episodes of mania per illness year
Median (IQR)
Range

0.27 (0.42)
0.02-7.16

Mean number of episodes of depression per illness year
Median (IQR)
Range

0.41 (0.59)
0.00-10.01

Age at first pregnancy (years)
Median (IQR)
Range

24 (7)
13-40

Number of deliveries
Median (IQR)
Range

2 (2)
1-7

Ns differ due to missing data. BD: bipolar disorder. BD-I: bipolar I disorder. BD-II: bipolar II disorder

Table II. Number of adverse childhood experiences according to perinatal psychiatric history
Adjusted a

Unadjusted
Number of ACEs % (n)
0 (reference group)
1 or more
2 or more
3 or more

PPD
(n=368)

No PME
(n=207)

p value

OR (95% CI)

p value

OR (95% CI)

36.7 (135)
63.3 (233)
25.3 (93)
9.0 (33)

42.5 (88)
57.5 (119)
22.2 (46)
4.3 (9)

0.169
0.222
0.026*

1.28 (0.91-1.81)
1.31 (0.85-2.05)
2.40 (1.10-5.24)

0.446
0.873
0.183

1.16 (0.79-1.69)
1.04 (0.63-1.72)
1.82 (0.75-4.37)

PPD: Lifetime history of non-psychotic postpartum depression with onset within 6 weeks of delivery, No PME: No lifetime history of
perinatal mood episodes during pregnancy or within 6 months postpartum, a adjusted for lifetime mean number of episodes of depression
per illness year and lifetime number of deliveries. * <0.05

Table III. Prevalence of each type of adverse childhood experience according to perinatal psychiatric history

PPD
(n=368)

No PME
(n=207)

Death of a parent (%, n)
Present
Absent

7.3 (27)
92.7 (341)

Death of a sibling (%, n)
Present
Absent

Adjusteda

Unadjusted
p value

OR (95% CI)

p value

OR (95% CI)

8.2 (17)
91.8 (190)

0.705

0.89 (0.47-1.67)

0.483

0.791 (0.41-1.53)

4.3 (16)
95.7 (352)

2.9 (6)
97.1 (201)

0.385

1.52 (0.59-3.95)

0.279

1.89 (0.60-6.01)

Death of a close friend (%, n)
Present
Absent

12.8 (47)
87.2 (321)

10.6 (22)
89.4 (185)

0.448

1.23 (0.72-2.11)

0.547

1.20 (0.66-2.20)

Divorce/separation (%, n)
Present
Absent

22.6 (83)
77.4 (285)

19.8 (41)
80.2 (166)

0.442

1.18 (0.78-1.80)

0.667

1.11 (0.70 -1.76)

Serious physical Illness (%, n)
Present
Absent

24.7 (91)
75.3 (277)

22.7 (47)
77.3 (160)

0.586

1.12 (0.75-1.67)

0.593

1.13 (0.73-1.75)

Any abuseb (%, n)
Present
Absent

27.4 (101)
72.6 (267)

19.8 (41)
80.2 (166)

0.041*

1.53 (1.02-2.31)

0.442

1.21 (0.75-1.91)

Emotional abuse (%, n)
Present
Absent

5.4 (20)
94.6 (348)

5.3 (11)
94.7 (196)

0.951

1.02 (0.48-2.18)

0.550

0.78 (0.34-1.78)

Physical abuse (%, n)
Present
Absent

12.5 (46)
87.5 (322)

9.2 (19)
90.8 (188)

0.23

1.41 (0.81-2.48)

0.710

1.13 (0.60-2.14)

Sexual abuse (%, n)
Present
Absent

18.2 (67)
81.8 (301)

14.5 (30)
85.5 (177)

0.254

1.31 (0.83-2.10)

0.772

1.10 (0.64-1.84)

PPD: Lifetime history of non-psychotic postpartum depression with onset within 6 weeks of delivery, No PME: No lifetime history of
perinatal mood episodes during pregnancy or within 6 months postpartum, a adjusted for lifetime mean number of episodes of depression
per illness year and lifetime number of deliveries, bIncluding emotional, physical or sexual abuse. * <0.05
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