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Context: Affective disorders are common in women, with
many episodes having an onset in pregnancy or during
the postpartum period.

Objective: To investigate the occurrence and timing of
perinatal mood episodes in women with bipolar I disor-
der, bipolar II disorder, and recurrent major depression
(RMD).

Setting and Patients: Women were recruited in our
ongoing research on the genetic and nongenetic deter-
minants of major affective disorders. Participants were
interviewed and case notes were reviewed. Best-
estimate diagnoses were made according to DSM-IV cri-
teria. The 1785 parous women identified included 1212
women with bipolar disorder (980 with type I and 232
with type II) and 573 with RMD. Data were available on
3017 live births.

Main Outcome Measures: We report the lifetime oc-
currence of perinatal mood episodes, the rates of peri-
natal episodes per pregnancy/postpartum period, and the
timing of the onset of episodes in relation to delivery.

Results: More than two-thirds of all diagnostic groups
reported at least 1 lifetime episode of illness during preg-
nancy or the postpartum period. Women with bipolar I
disorder reported an approximately 50% risk of a peri-
natal major affective episode per pregnancy/postpartum
period. Risks were lower in women with RMD or bipo-
lar II disorder, at approximately 40% per pregnancy/
postpartum period. Mood episodes were significantly more
common in the postpartum period in bipolar I disorder
and RMD. Most perinatal episodes occurred within the
first postpartum month, with mania or psychosis hav-
ing an earlier onset than depression.

Conclusions: Although episodes of postpartum mood
disorder are more common in bipolar I disorder and manic
and psychotic presentations occur earlier in the postpar-
tum period, perinatal episodes are highly prevalent across
the mood disorder spectrum.
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S EX IS CLEARLY IMPORTANT IN

mood disorders. Unipolar de-
pression is approximately
twice as common in women
than men and, despite an al-

most equal sex ratio for bipolar I disor-
der (BD-I), studies1 report an increased risk
in women of bipolar II, rapid cycling, and
mixed episodes. Perhaps the major issue
for women with mood disorder, how-
ever, is the impact of reproductive life
events. In particular, there is strong, clear,
and consistent evidence of a specific rela-
tionship between episodes of bipolar dis-
order and childbirth.2-4

In the traditional and simplistic view,
there are 3 main postpartum mood epi-
sodes: maternity blues, postnatal depres-
sion, and postpartum (or puerperal) psy-
chosis.5 The term postpartum psychosis,
although not used in current diagnostic

criteria, is widely accepted to describe
the onset of a pleomorphic psychosis im-
mediately after childbirth. Postpartum
psychosis has been strongly and robustly
related to bipolar disorder, both in epide-
miologic6 and clinical3 samples. The eTable
(http://www.jamapsych.com) summa-
rizes current literature on rates of perina-
tal episodes (PNEs) in mood disorders. Al-
though we know much about the very high
risk of severe episodes of postpartum mood
disorder occurring in women with BD-I,
we know less about the burden of hypo-
manic and depressive PNEs in women with
BD-I, bipolar II disorder (BD-II), and re-
current major depression (RMD).

This study moved beyond the rates of
postpartum psychosis in BD-I to exam-
ine the occurrence of a wider range of
PNEs (including manic/mixed episodes,
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hypomania, psychotic depression, and nonpsychotic de-
pression) in women with BD-I, BD-II, and RMD. We in-
vestigated the lifetime rates of perinatal mood episodes
and the rates of episodes in relationship to each preg-
nancy. Finally, we looked at the timing of onset of PNEs.
It has been argued that consideration should be given to
different postpartum onset criteria for unipolar and bi-
polar illness.7 We examined here whether empirical data
support treating these disorders differently.

METHODS

RECRUITMENT

Participants were recruited in 2 clinical and genetic studies of mood
disorders: RMD (March 1998 through December 2004)8,9 and BD
(September 1991 through December 2010).10 Systematic recruit-
ment identified participants through screening community men-
tal health teams across the United Kingdom. Nonsystematic re-
cruitmentcamevia themedia (television,press, radio, and Internet)
and patient support organizations (eg, Depression Alliance and
Bipolar UK). In the current analyses, 26% of the sample was re-
cruited systematically. No significant differences emerged in rates
of broadly defined PNEs between systematically and not system-
atically recruited women (�2

1=0.56, P=.45).

INCLUSION CRITERIA

All participants were 18 years or older and provided written
informed consent. Potential participants were excluded if they
(1) had a lifetime diagnosis of intravenous drug dependency,
(2) had experienced affective illness only as a result of alcohol
or substance dependence, or (3) had experienced affective ill-
ness only secondary to medical illness or medication. The RMD
study aimed to recruit a sample of participants with clear-cut
unipolar depression. Thus, potential participants with RMD were
excluded if they (1) had a first- or second-degree relative with
a clear diagnosis of bipolar affective disorder, schizophrenia,
schizotypal disorder, persistent delusional disorder, acute and
transient psychotic disorders, or schizoaffective disorder or (2)
had ever experienced mood-incongruent psychosis or psycho-
sis outside of mood episodes. Participants were included in the
current analyses if they (1) had a lifetime DSM-IV diagnosis of
BD-I, BD-II, or RMD and (2) were parous, having given birth
to at least 1 child.

Some participants in our studies were recruited specifi-
cally because of a history of severe postpartum illness. Includ-
ing these women would inflate the rates of postpartum epi-
sodes, since, by definition, they were ill at this time. We therefore
excluded women from the current analysis who were re-
cruited on the basis of having a postpartum episode.

Because we were interested in mood disorder episodes in
the reproductive years, women were excluded if they reported
an age at onset in the postmenopausal period. A cutoff age of
50 years was set, according to the mean European age at meno-
pause.11 This study received all necessary multiregion and lo-
cal research ethics committee approvals.

ASSESSMENTS

Participants were interviewed using the Schedules for Clinical
Assessment in Neuropsychiatry,12 and psychiatric case notes
were reviewed for 78% of participants. Best-estimate lifetime
diagnoses were made according to DSM-IV,13 and key clinical
variables, such as age at onset and number of episodes, were
rated.

In cases with some doubt, diagnostic and clinical ratings were
made by at least 2 members of the research team blinded to each
other’s rating. Interrater reliability was assessed in a formal ex-
ercise using a randomly selected 20 cases. Mean � statistics were
0.85 for DSM-IV diagnoses and ranged between 0.81 and 0.99
for other key clinical categorical variables; mean intraclass cor-
relation coefficients were between 0.91 and 0.97 for key clini-
cal continuous variables. All team members involved in the in-
terview, rating, and diagnostic procedures were research
psychologists or psychiatrists (A.D.F., L.F., K.G.-S., J.H., L.J.,
N.C., and I.J.).

PERINATAL EPISODES

Because of our long-standing interest in PNEs of mood disor-
ders, information was obtained from all participants about the
lifetime occurrence of pregnancy and postpartum episodes. Par-
ticipants recruited more recently were also asked pregnancy-
by-pregnancy questions about the relationship of episodes of
illness to childbirth. We were therefore able to report lifetime
rates of postpartum episodes in the whole sample (N=1785)
and rates per delivery in most women (n=1441).

LIFETIME RATINGS

For lifetime ratings, we used 3 overlapping and hierarchical
definitions:

1. Narrow: an episode of any of the following that has an
onset within 6 weeks of delivery: (a) mania with or without
psychotic features, (b) hypomania, (c) a mixed episode, or (d)
psychotic depression.

2. Intermediate: women meeting the narrow criteria plus
those with an episode of nonpsychotic major depression with
onset within 6 weeks of delivery.

3. Broad: women meeting either the narrow or intermedi-
ate criteria plus those with a history of an episode of any ma-
jor mood disorder with onset in pregnancy or within 6 months
of delivery.

Women were rated on a lifetime basis into the narrowest
category that applied for any of their pregnancies. The 6-week
onset cutoff is consistent with previous studies; includes the
DSM-IV and International Statistical Classification of Diseases,
10th Revision definitions of the postpartum period; and was cho-
sen as a compromise between very narrow (onset within 1 or
2 weeks) and wide (onset within 6 months) possible defini-
tions of postpartum episodes.

INDIVIDUAL PERINATAL PERIODS

For women with pregnancy-by-pregnancy information, we rated
the following episodes according to DSM-IV criteria: mania/
mixed episode, hypomania, major depression with psychotic
symptoms, and nonpsychotic major depression.

Currently, there is no consensus on the time frame that
should be used to label episodes as occurring in relation to child-
birth. Episodes within 4 weeks of childbirth can be recorded
via the postpartum-onset specifier in DSM-IV,13 but this may
be too narrow for depressive episodes.6,14 In common usage,
episodes occurring within 6 or even 12 months of delivery are
considered to be post partum. We therefore used the widest
possible definition of postpartum episode and conducted a 2-step
analysis: first we reported all episodes that occurred during preg-
nancy and within 12 months of childbirth. The rates of deliv-
eries affected by mood episodes were then analyzed with use
of survival curves to address the time of onset.
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STATISTICAL ANALYSIS

The statistical analysis was performed using R, version 2.13.0
software (R Project). Univariate comparisons were performed
using analysis of variance for normally distributed variables,
the Kruskal-Wallis test for those that were not normally dis-
tributed, and �2 statistics for categorical variables.

The lifetime prevalence of PNEs underestimates the life-
time morbid risk, since some women have additional pregnan-
cies and episodes of PNE. Morbidity risk is the probability that
a woman will develop a PNE if she has children through the
entire period at risk. To calculate morbid risk, the Stromgren
method was used.15 We assumed that the conditional distribu-
tion of age at the onset of the first PNE was normally distrib-
uted (mean [SD] age, 26.3 [5.29] years; Shapiro-Francia nor-
mality test, W=0.99; P=.66).

Multiple deliveries for 1 individual could not be consid-
ered independent observations. The general association Cochran-
Mantel-Haenszel test statistic16 was used to compare the dif-
ferences in rates of deliveries affected across diagnostic groups.

Kaplan-Meier estimates and survival curves displayed the
onset across diagnostic groups. The log-rank test was used to
determine whether the survival curves were identical. Order
of pregnancy and multiple episodes may influence the latency
between childbirth and the onset of a postpartum episode, so
the analyses were conducted only on first-time mothers.

RESULTS

SAMPLE

Inclusion criteria were met by 1212 women with BD (980
with BD-I and 232 with BD-II) and 573 women with RMD
(Figure 1). Women with BD-I were overrepresented be-
cause of our ascertainment strategy and the duration of
each study from which the samples were drawn. The fo-
cus of our BD recruitment was in mental health ser-
vices, where we are more likely to identify individuals
with BD-I than BD-II. Our studies recruiting BD pro-
bands were also 9 years longer than the study recruiting
RMD probands. Demographic and clinical characteris-
tics of the sample are reported in Table 1. Women with

BD-I, BD-II, and RMD had similar age at interview and
age at first pregnancy. The proportion of women with
RMD who had at least 1 child was significantly higher
than that of women with BD-I and BD-II (P� .001). Age
at onset of mood disorder (defined as the first episode
of a mood disorder resulting in significant impairment),
number of pregnancies, and number of deliveries sig-
nificantly differed across lifetime diagnostic groups.
Women with BD-II reported a significantly earlier age at
onset than did women with either BD-I or RMD (P=.02
and P=.001, respectively). The BD-I group had signifi-
cantly fewer pregnancies and deliveries compared with
the RMD group (W=157 578.5, P� .001 for pregnan-
cies and W=162 277.5, P� .001 for deliveries).

LIFETIME OCCURRENCE
OF PERINATAL ILLNESS

We examined the lifetime occurrence of our 3 defini-
tions of PNE (Table 2 and Figure 2). Although, as ex-
pected, our narrow definition of postpartum episode was
predominantly found in the women with BD, under our
broad definition, more than two-thirds of women in all
3 diagnostic groups reported at least 1 episode of illness
during pregnancy or the postpartum period. For the broad
definition of perinatal mood episode, there were no sig-
nificant differences across the mood disorder spectrum
(�2

2 = 0.77, P = .68). Using the Stromgren method, the mor-
bidity risk for broadly defined PNEs did not differ sig-
nificantly across lifetime diagnoses (BD-I, 70.8%; BD-II,
70.9%; and RMD, 73.7%; �2

2 = 1.6868; P = .43).

INDIVIDUAL PERINATAL PERIODS

Information was available for 3017 pregnancies from 1410
women (Table 3). Women with BD-I reported approxi-
mately 1 pregnancy of 2 affected by a mood episode in
pregnancy or the postpartum period (manic/mixed epi-
sode, hypomania, psychotic depression, and nonpsy-
chotic depression); the proportion was lower in women
with RMD or BD-II, with both approximately 40%. When

Women recruited to our
major affective disorders
research programs

4480

Women with BD-I
and information for
each pregnancy

717 Women with BD-II
and information for
each pregnancy

178 Women with RMD
and information for
each pregnancy

546

Excluded
Other DSM-IV lifetime
diagnosis 

1376

No live child birth 1153
Onset after age 50 y39
Recruited on the basis
of a puerperal episode

127
Women met inclusion
criteria

1785

Women with BD-I980 Women with BD-II232 Women with RMD573

Live births1404 Live births424 Live births1189

Figure 1. Flowchart of the sample selection and assessment process.
BD-I indicates bipolar I disorder; BD-II, bipolar II disorder; and
RMD, recurrent major depression.

Table 1. Clinical and Demographic Information at the Time
of Interview by Lifetime Diagnosis

Characteristic

Lifetime Diagnosis

BD-I
(n = 980)

BD-II
(n = 232)

RMD
(n = 573)

Age, mean (SD), y
At interview 48.5 (11.36) 47.9 (11.74) 48.2 (11.74)
At impairmenta 24.4 (8.61) 22.2 (9.27) 24.7 (8.33)
At first pregnancy 24.6 (5.00) 24.6 (5.70) 24.1 (5.25)
At first PNE 26.4 (4.88) 26.3 (5.42) 26.3 (5.45)

No. of pregnancies,
median (range)b

2 (1-10) 3 (0-9) 3 (1-9)

No. of deliveries,
median (range)c

2 (1-10) 3 (1-9) 3 (1-9)

Abbreviations: BD-I, bipolar I disorder; BD-II, bipolar II disorder;
PNE, perinatal episode; RMD, recurrent major depression.

aAnalysis of variance: F2 = 7.02, P � .001.
bKruskal-Wallis �2

2 = 13.36, P � .001.
cKruskal-Wallis �2

2 = 30.54, P � .001.
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data were compared accounting for multiple pregnan-
cies, women with BD-I had a statistically significant higher
incidence of any perinatal mood episode compared with
women with RMD or BD-II (M2

2 = 12.54, P = .002). For
women with BD-I, more than 20% of pregnancies or post-
partum periods were affected by a mania or psychotic de-
pression and nearly 25% were affected by an episode of
nonpsychotic depression.

ONSET IN PREGNANCY
OR THE POSTPARTUM PERIOD

The proportions of perinatal episodes with onset in preg-
nancy and the postpartum period are reported in Table 3.
In all diagnostic groups, most PNEs had a postpartum on-
set; however, the proportion of episodes that occurred in
pregnancy in women with BD-II (18.4%) was approxi-
mately twice as high as the proportion in those with BD-I
(8.6%) and RMD (11.0%). Episodes in pregnancy were
equally represented across trimesters (�2

2 = 1.7, P = .42).
Approximately 80% of PNEs in women with BD-I and

72% in women with RMD met the 4-weeks’ postpartum
onset criteria of DSM-IV, while only 53% of PNEs in moth-
ers with BD-II had an onset within the first 4 weeks fol-
lowing childbirth. Mood episodes were significantly more
common in the first month post partum than in preg-
nancy across all lifetime diagnoses (P � .001 for BD-I:
odds ratio [OR], 44.5; 95% CI, 26.9-76.0; BD-II: OR, 4.7;
95% CI, 2.4-9.8; and RMD: OR, 22.1; 95% CI, 13.0-
39.1). Only 3.7% of episodes occurred between 6 and 12
months, with no significant differences between the di-
agnostic groups (�2

1 = 2.86, P = .09).

TIME OF ONSET OF POSTPARTUM EPISODES

Given the common use of a 6-month threshold to de-
fine postpartum episodes, we focused our survival analy-
ses on this period. Figure 3A shows a significant dif-
ference in the onset of postpartum episodes for each
lifetime diagnosis (�2

2 = 23.9, P � .001). Women with BD-I
reported a significantly earlier onset of a postpartum epi-

sode than did women with RMD (�2
1 = 7.3, P = .007), and

women with RMD reported a significantly earlier onset
of a postpartum episode than did women with BD-II
(�2

1 = 7.4, P = .007).
Given that, by definition, women with RMD do not

experience manic episodes, analysis was conducted for
depressive episodes alone (Figure 3B). Women with RMD
and BD-I had overlapping survival curves (�2

1 = 0, P = .93),
but women with BD-II displayed a delayed onset of de-
pressive episodes (post hoc comparison vs BD-I: �2

1 = 8.4,
P = .004).

We then looked at the onset of different episode types
in women with BD-I, namely, postpartum (nonpsy-
chotic) depression, mania/mixed episode, and psy-
chotic depression (Figure 3C). Interestingly, the sur-
vival curves for mania and psychotic depression
overlapped (�2

1 = 0, P = .92), and nonpsychotic depres-
sion had a significantly later onset in the postpartum pe-
riod (�2

1 = 13.7, P = .002).

NUMBER OF POSTPARTUM EPISODES
VS THOSE NOT RELATED TO CHILDBIRTH

High rates of PNEs may be the result of merely the highly
recurrent course of mood disorders. The Wilcoxon signed
rank test was used to compare the rates of PNEs with the
rates of lifetime episodes. A conservative approach was
used, with women who showed a rapid cycling course
(defined as �4 episodes/y) excluded from this analysis.
Episodes occurring within 4 weeks post partum were sig-
nificantly overrepresented in women with BD-I
(V = 25 738.5, P � .001) and RMD (V = 14 878, P � .001),
but not in women with BD-II (V = 3157, P = .74). In
women with BD-I, episodes of mania or psychotic de-
pression (V = 48 657.5, P � .001) were overrepre-
sented in the first postpartum month, but this was not
the case for episodes of nonpsychotic depression. With
a broader definition of postpartum onset (within 6
months), postpartum episodes were no more common
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Figure 2. Lifetime perinatal episodes (PNEs) of illness in parous women with
affective disorders. Narrowly defined PNE: an episode of mania/hypomania
or affective psychosis with onset within 6 weeks of delivery. Broadly defined
PNE: any major mood disorder with onset in pregnancy or within 6 months
of delivery. For simplicity we have not presented the intermediate definition.
BD-I indicates bipolar I disorder; BD-II, bipolar II disorder; and
RMD, recurrent major depression.

Table 2. History of PNEs of Illness in Parous Women
With Affective Disorders

Lifetime Diagnosis

BD-I
(n = 980)

BD-II
(n = 232)

RMD
(n = 573)

Definition of PNE, No. (%)
Narrowa 326 (33.3) 21 (9.1) 2 (0.3)
Intermediateb 544 (55.5) 93 (40.1) 270 (47.1)
Broadc 681 (69.5) 160 (69.0) 386 (67.4)

Abbreviations: BD-I, bipolar I disorder; BD-II, bipolar II disorder;
PNE, perinatal episode; RMD, recurrent major depression.

aDefined as an episode of mania with or without psychotic features,
hypomania, a mixed episode, or psychotic depression, all onset within 6
weeks of delivery.

bDefined as women meeting the narrow criteria plus those with an
episode of major depression with onset within 6 weeks of delivery.

cDefined as women meeting either the narrow or intermediate criteria plus
those with a history of an episode of any major mood disorder with onset in
pregnancy or within 6 months of delivery.
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than expected in all diagnostic groups. Episodes occur-
ring in pregnancy were significantly overrepresented in
women with RMD (V = 25 737.5, P � .001) but not in
those with BD-I or BD-II.

COMMENT

We investigated the burden of PNEs in a large, well-
characterized clinical sample of women with mood dis-
orders, including BD-I, BD-II, and RMD. The lifetime
prevalence of PNEs was high across all disorders, affect-
ing more than 2 of 3 women in all diagnostic groups.

Women with BD-I reported fewer pregnancies and de-
liveries than those with RMD but reported more PNEs
than women with RMD or BD-II. Most PNEs in women
with BD-I and RMD occurred within 4 weeks after child-
birth. In women with BD-I, there was a significantly
shorter latency for manic or psychotic episodes than for
episodes of nonpsychotic depression. For BD-II, onsets
of psychiatric episodes had a wider distribution across
the perinatal period, with more onsets in pregnancy and
later in the postpartum period. Moreover, mood epi-
sodes were significantly more common in the postpar-
tum period than at other times in women with BD-I and
RMD, but not in those with BD-II.

BURDEN OF PNEs

Despite differences in inclusion criteria, assessment, and
phenotypic definitions making direct comparisons of stud-
ies difficult, our findings corroborate and extend previ-
ous research that has reported high rates of perinatal mood
disturbances in relation to childbirth (eTable).

Consistent with previous research,17-19 we found that
women with BD-I reported fewer pregnancies and deliv-
eries than did those with RMD. Robust evidence of an
association between BD and severe postpartum epi-
sodes has been reported. In the Danish population-
based cohort study,6 the cumulative incidence of admis-

sion from 0 to 3 months post partum was 22% for first-
time mothers with BD. Similar rates were reported in an
analysis of smaller numbers of women with BD from our
sample, with 26% of deliveries followed by a severe epi-
sode.20 Consistent with previous research, we found that,
in women with BD-I, more than 1 in 5 pregnancies are
complicated by mania or psychotic depression with on-
set in the first postpartum weeks—episodes correspond-
ing to the concept of postpartum psychosis.

The rates of hypomania were surprisingly low. It may
be associated with difficulties in recollecting minor epi-
sodes and in differentiating hypomania from the ex-
treme happiness following motherhood. In addition,
mixed states may be common in the postpartum period,
and it is possible that women focused on depressive symp-
toms when asked about postpartum episodes. Another
possible explanation is that childbirth is more likely to
trigger a full-blown mood episode in women with a his-
tory of mood disorder, whereas in the general popula-
tion without an underlying diathesis for major psychi-
atric illness, more minor mood symptoms are triggered.

TIMING OF PNEs

Consistent with several reports,6,21 we found the inci-
dence of mood episodes to be considerably lower in preg-
nancy than during the postpartum period. Other stud-
ies, however, have found high rates of recurrence during
pregnancy in women with BD. Viguera and col-
leagues,22 for example, found a recurrence rate of 52%
in pregnancy in women discontinuing prophylactic mood-
stabilizing medication, and a later study from the same
group20 found an even higher pregnancy recurrence rate
(71%). It is possible that the women participating in these
studies, identified through a tertiary academic center spe-
cializing in reproductive psychiatry, had a more severe
form of illness compared with the women in our study.
It is also possible that the high recurrence rates during
pregnancy in these studies were a result of stopping medi-

Table 3. PNEs in Women With Mood Disorders

Characteristic

Lifetime Diagnosis

BD-I
(n = 671)

BD-II
(n = 193)

RMD
(n = 546)

No. of deliveries 1404 424 1189
Pregnancies or postpartum periods affected by any DSM-IV affective episode, No. (%)a 700 (49.8) 179 (42.2) 508 (42.7)

Episodes occurring in pregnancy 60 (8.6) 33 (18.4) 56 (11.0)
Episodes occurring in the postpartum periodb,c 640 (91.4) 146 (81.6) 452 (89.0)

Individual PNE diagnosis
Perinatal manic/mixed episode, No. (%) 277 (19.7)

Proportion with onset in the postpartum period, % 94.9
Perinatal hypomanic episode, No. (%) 37 (2.6) 17 (4.0)

Proportion with onset in the postpartum period, % 87.5 80.0
Perinatal psychotic depression episode, No. (%) 38 (2.7) 12 (2.8) 18 (1.5)

Proportion with onset in the postpartum period, % 81.8 78.0 93.3
Perinatal nonpsychotic depression episode, No. (%) 348 (24.8) 150 (35.4) 490 (41.2)

Proportion with onset in the postpartum period, % 90.0 82.2 89.1

Abbreviations: BD-I, bipolar I disorder; BD-II, bipolar II disorder; PNE, perinatal episode; RMD, recurrent major depression.
aCochran-Mantel-Haenszel M 2

2 = 12.54, P = .002, after correction for multiple pregnancies.
bDefined as within 12 months of childbirth.
cCochran-Mantel-Haenszel M 2

2 = 10.92, P = .004, after correction for multiple pregnancies.
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cation, and the lower rate in our study is because women
either continued medication through pregnancy or were
receiving no medication before the pregnancy. In the later
study, Viguera et al20 found considerably lower rates of
recurrence (37%) in pregnancy in women who contin-
ued medication through the perinatal period. Finally, an-
other important difference between our study and the pre-
vious ones is that we rated only the most severe episode
for each pregnancy/delivery. It is possible that several less
severe episodes with onset in pregnancy were not re-
corded if there was a later severe postpartum episode re-
lated to that pregnancy.

Our findings also corroborate evidence of a strong link
between severe manic episodes and the first postpartum
weeks.6,19 For episodes of postpartum depression, how-
ever, it is interesting that we did not find significant dif-
ferences in onset between the BD-I and RMD groups. In
the Danish population-based cohort study,4 the risk of
hospital admission for unipolar depression was distrib-
uted throughout 5 months, but mothers with BD had the
highest risk of readmission within the first 3 weeks post
partum. However, the Danish study used hospital ad-
missions data and did not discriminate between bipolar
depression and mania. Our results showed that in women
with BD-I the onset of depressive episodes is more widely
distributed in the postpartum period compared with manic
episodes. This finding suggests that, rather than differ-
ences between unipolar and bipolar disorder lifetime di-
agnoses, the latency of onset after childbirth is associ-
ated with the polarity of the puerperal episode itself.

In our sample, BD-II showed a pattern of onset that
was different from that of BD-I and RMD, both when all
PNEs or when episodes of depression alone were con-
sidered. Moreover, mood episodes were significantly over-
represented in the postpartum period in BD-I and RMD,
but not in BD-II. Further work is clearly needed in pro-
spective studies to clarify the relationship of BD-II to child-
birth.

STRENGTHS AND LIMITATIONS

Our study has many strengths:

1. A large sample size was included and a number of
different perinatal mood episodes across the bipolar/
unipolar spectrum were compared.

2. Participants were enrolled with no selection on the
basis of having a postpartum episode. This represents an
advantage over previous studies20,23 in which partici-
pants were obtained from perinatal psychiatry pro-
grams and subject to selection bias, potentially raising
the rates of postpartum episodes.

3. Diagnoses, both lifetime and of PNEs, were based
on a validated semistructured interview and case-note re-
view, explicitly defined according to DSM-IV criteria, and
showed excellent interrater reliability.

There are also several limitations:

1. Information on PNEs was collected retrospec-
tively; therefore, the rates may not equate with the risk
for women with an existing mood disorder who become
pregnant. There are 2 reasons for this limitation. First, a

small number of pregnant women with a previous diag-
nosis of BD-II or RMD may develop a postpartum epi-
sode of mania and therefore switch diagnosis to BD-I. It
has recently been reported24 that 14% of women having
a first psychiatric admission soon after childbirth devel-
oped BD during a 15-year follow-up period. In our study
these women would be included in the BD-I group. Sec-
ond, some pregnancies may have been before the first epi-
sode of mood disorder. The risk of postpartum episodes
may be higher if the pregnancy follows an episode of mood
disorder than for women who are yet to experience an
episode of illness.

2. A further issue is the reliability of the women’s rec-
ollections of perinatal mood episodes. In the present study,
however, the reporting of episodes at interview was in
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Figure 3. Survival curves of time of onset of postnatal episodes in first-time
mothers. A, Survival distributions of all postnatal episodes by DSM-IV
lifetime diagnosis. B, Survival distributions of postnatal depression by
DSM-IV lifetime diagnosis. C, Survival distributions of postnatal episodes in
bipolar I disorder (BD-I). BD-II indicates bipolar II disorder; RMD, recurrent
major depression.

JAMA PSYCHIATRY/ VOL 70 (NO. 2), FEB 2013 WWW.JAMAPSYCH.COM
173

©2013 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



agreement with the medical records, and the recollec-
tion of episodes of illness in relation to childbirth was,
in our experience, excellent.19

3. Individuals in the RMD group were excluded from
the study if they had ever experienced mood-
incongruent psychosis or psychosis outside of mood epi-
sodes; thus, the rates of psychotic PNEs in women with
RMD may be underestimated.

4. A single PNE was rated for each pregnancy. For
women who experienced multiple episodes in relation
to a single pregnancy, only information on the most se-
vere episode was collected. Thus, we were not able to as-
sess the likelihood of having multiple episodes during
or after a single pregnancy.

5. Because of the retrospective design, we were not
able to gather reliable information on the pharmaco-
therapy used through each perinatal period. Prospec-
tive studies are needed to assess the adherence and ex-
posure to psychopharmacologic treatments in pregnancy
and the postpartum period.

For these reasons, prospective longitudinal studies of
women with the range of mood disorder diagnoses are
needed. However, many of the limitations discussed in-
dicate that the high rates of PNEs that we reported are
likely to result in underestimation, to some extent, of the
risk to women with existing mood disorders, particu-
larly those with BD-II and RMD.

In addition, the retrospective design allowed us to put
PNEs of illness into the context of lifetime diagnosis rather
than focusing on a cross-sectional picture in the post-
partum period. It has been recently reported,24 for ex-
ample, that a psychiatric episode of unipolar depression
in the immediate postpartum period significantly pre-
dicts conversion to bipolar affective disorder in the lon-
ger term.

CLINICAL IMPLICATIONS

Burden of PNEs

The results of the present study emphasize the high rate
of PNEs in women with mood disorders. More than 70%
of parous women with mood disorders will experience
at least 1 PNE in relationship to pregnancy and child-
birth. The importance of pregnancy and childbirth for
women with mood disorders should therefore not be
underestimated.

For women with BD-I, approximately 20% of deliv-
eries are associated with a postpartum episode of mania
or psychotic depression; a further 25% of deliveries are
associated with an episode of nonpsychotic major de-
pression, and almost 50% of deliveries are associated with
a PNE of a major mood disorder of some description. In
discussing the risk of a PNE in women with BD-I, it is
therefore important to consider the risk of postpartum
depression in addition to the risk of postpartum
mania/psychosis.

Moreover, it would be wrong to underestimate the im-
portance of perinatal mood disorders to women with a
lifetime diagnosis of BD-II or RMD. Although they ex-
perience perinatal mood disorders at lower rates than do
women with BD-I, approximately 40% of deliveries in
women with BD-II or RMD are associated with a PNE of
major mood disorder.

Because more than 40% of pregnancies are un-
planned,25 the risk of PNEs should be discussed with all
women of childbearing age with mood disorders, even
those not planning a pregnancy. Given that women may
not be in contact with psychiatric services, it is impor-
tant that all professionals providing health care for preg-
nant women, including midwives, family physicians, and
obstetricians, are aware of this increased risk.

Timing of Postpartum Episodes

We found that, in BD-I and RMD, episodes of depres-
sion had a very similar pattern of onset following child-
birth. When postpartum episodes in women with BD-I
were analyzed according to episode type, postnatal de-
pression with psychotic features and mania had an over-
lapping pattern of onset, while the onset of nonpsy-
chotic depression was later in the postpartum period.
Together, these findings suggest that if different post-
partum-onset criteria are included in diagnostic crite-
ria, this should be according to the polarity of the epi-
sode rather than the lifetime diagnosis. There is no
justification here for separate onset criteria for bipolar
and unipolar disorders.

Decisions about the postpartum-onset criteria are dif-
ficult. On one hand, a broader definition may be of ben-
efit in clinical practice, where therapy for mothers who
experience an onset within a few months of delivery
should be informed by the postpartum context. On the
other hand, a broad definition may be a problem for stud-
ies examining the mechanism of postpartum triggering.
In our sample, 94% of episodes of mania or psychotic de-
pression occurred within 4 weeks post partum, al-
though this criterion included less than three-fourths
(74.2%) of the episodes of nonpsychotic postpartum de-
pression (Figure 4).

In conclusion, although women with BD-I reported
higher rates of PNEs, the morbidity risk of an episode in
relation to childbirth was high across all mood disorder
diagnostic groups. Professionals involved in the care of
women of childbearing age with a history of mood dis-
order should discuss with them the risk of illness in re-
lation to childbirth. Pregnant women with a history of
mood disorders should be monitored closely through-
out pregnancy and especially in the postpartum period.

Manic or Mixed Episode
or Psychotic Depression

Nonpsychotic Depression

Postpartum onset

4 wk 6 wk 6 mo 12 mo

0 10 20 30 40 50 60 70 80 90 100

Proportion of Episodes, %

Figure 4. Proportion of postpartum episodes identified as related to
childbirth according to different definitions of postpartum onset.
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