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Objective: Puerperal psychosis, an epi-
sode of mania or psychosis precipitated
by childbirth, follows approximately one
in 1,000 deliveries. The evidence of clini-
cal, outcome, and genetic studies sup-
ports the hypothesis that the majority of
puerperal psychotic episodes are mani-
festations of an affective disorder diathe-
sis with a puerperal trigger. Family studies
of puerperal psychosis consistently dem-
onstrate familial aggregation of psychiat-
ric (particularly affective) disorder and
suggest a major overlap in the familial
factors predisposing to puerperal psycho-
sis and bipolar disorder. The single large
study that used direct interview of rela-
tives suggested that familial factors play a
role in vulnerability to puerperal trigger-
ing itself. The authors’ goal was to test this
hypothesis further.

Method: They conducted a study of the
occurrence of episodes of puerperal psy-
chosis in families multiply affected with
bipolar disorder participating in an ongo-

Results of a Family Study

ing molecular genetic study of bipolar dis-
order in sibling pairs.

Results: Episodes of puerperal psychosis
followed 81 (26%) of 313 deliveries to 152
parous women with bipolar disorder, 58
(38%) of whom had at least one puerperal
psychotic episode. Puerperal episodes
clustered in families. Episodes of puerperal
psychosis occurred in 74% (N=20) of the 27
parous women with bipolar disorder who
had a family history of puerperal psychosis
in a first-degree relative but in only 30%
(N=38) of the 125 women with bipolar dis-
order with no such family history.

Conclusions: These results conclusively
demonstrate that familial (probably ge-
netic) factors are implicated in suscepti-
bility to triggering of puerperal episodes
in women with bipolar disorder. These
findings have implications for future re-
search and will be of use clinically in the
management of women with bipolar dis-
order who are considering pregnancy.

(Am J Psychiatry 2001; 158:913-917)

Childbirth is a period of rapid and substantial biolog-
ical, psychological, and social change. It provokes a wide
variety of psychiatric disorders, from the brief and com-
mon experience of the “baby blues” to some of the most
severe episodes of psychotic illness seen in clinical prac-
tice. Despite a long history of heated debate, there has
been little consensus regarding the nosological status of
episodes of psychotic illness in the puerperium. Opinions
have varied from those who have argued that puerperal
psychosis is a condition in its own right to those who have
regarded childbirth as a nonspecific stressor like any other
life event, acting to trigger a wide variety of psychotic ill-
ness (reviewed in references 1 and 2).

Despite diverse presentations, there is strong evidence
from clinical, outcome, and genetic studies of a close rela-
tionship between puerperal psychosis and bipolar disorder.
The majority of puerperal psychotic episodes are affective,
and mania is particularly common in the 2 weeks following
childbirth (3-11). Women who have suffered an episode of
puerperal psychosis remain at high risk of developing fur-
ther affective episodes (12), and puerperal episodes of ill-
ness follow 20% to 30% of births to women with a history of
bipolar disorder or affective psychosis (4, 13, 14).
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In a study linking the Danish birth and psychiatric ad-
mission registers, Terp and Mortensen (15) obtained the
highest relative risk (6.82) for first-episode bipolar manic
depressive psychosis 2-28 days following delivery. An even
higher figure was obtained when only the first 2 weeks of
the puerperium were considered (Terp, personal commu-
nication). In contrast, the relative risk for the onset of a
schizophrenic episode following delivery was less than 1.

The link between childbirth and episodes of affective ill-
ness is further supported by the study of 139 women with
bipolar disorder ascertained as part of the National Insti-
tute of Mental Health genetics initiative study (16): more
than 45% of parous women reported experiencing “severe
emotional problems” during pregnancy or within 1 month
of childbirth. Surprisingly, however, and in contrast to
other studies, no probands in this study reported a manic
episode in the puerperium.

Family studies of puerperal psychosis consistently dem-
onstrate familial aggregation of psychiatric (predomi-
nantly affective) disorder, with morbidity risks for first-de-
gree relatives in the range 10% to 50% (5, 6, 9, 10, 17-19).
The finding of higher rates of affective disorder in relatives
of puerperal probands suggests a major overlap in the fa-
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TABLE 1. DSM-1V Diagnoses of 221 Parous Women in a
Study of Sibling Pairs in Families Multiply Affected With Bi-
polar Disorder

Women With
Diagnosis

DSM-IV Diagnosis N %
Bipolar I disorder 141 63.8
Bipolar Il disorder 20 9.0
Schizoaffective disorder, bipolar type 11 5.0
Bipolar disorder not otherwise specified 11 5.0
Recurrent major depressive disorder 30 13.6
Single episode of major depressive disorder 8 3.6

milial factors predisposing to puerperal psychosis and bi-
polar disorder but tells us little about whether there is a
specific familial component to puerperal triggering.

As part of our ongoing molecular genetic study of bipo-
lar disorder in sibling pairs, we have collected data from
female participants regarding puerperal episodes of ill-
ness. We use these data here to examine the question of
whether the vulnerability to puerperal triggering of epi-
sodes aggregates in families multiply affected with bipolar
disorder.

Method

Study Group

All women interviewed as part of our molecular genetic study
of bipolar disorder in sibling pairs were eligible for inclusion in
the study. Families were recruited for the study if at least one
member had a lifetime diagnosis of DSM-IV bipolar I disorder
and a first-degree relative had a lifetime DSM-IV diagnosis of bi-
polar, schizoaffective, or recurrent unipolar disorder. Women
were recruited on the basis of a personal and family history of af-
fective disorder without regard to a history of puerperal episodes.

After complete description of the study to the subjects, written
informed consent was obtained. Probands were interviewed by a
trained investigator using either the Schedule for Affective Disor-
ders and Schizophrenia—Lifetime Version (20) or the Schedules
for Clinical Assessment in Neuropsychiatry (21), and case note in-
formation was obtained. Consensus best-estimate lifetime diag-
noses were made on the basis of all available clinical information
according to DSM-IV criteria. Detailed information was also col-
lected on the relationship of episodes of illness to childbirth, and,
when sufficient information was available, each pregnancy was
assessed regarding our criteria for the following: 1) narrowly
defined puerperal psychosis (a DSM-IV episode of mania or
psychotic episode with onset within 6 weeks of delivery), and
2) broadly defined perinatal episodes (any episode of DSM-IV
affective disorder in pregnancy or up to 6 months following
delivery).

0Of 300 women eligible for inclusion in the study, puerperal sta-
tus could not be assigned to 19 because of lack of information and
to 60 women who were nonparous. The DSM-IV diagnoses of the
remaining 221 women are listed in Table 1. Two diagnostic groups
were used in the analyses: 1) a narrow diagnostic group that in-
cluded 152 women with a consensus lifetime DSM-IV diagnosis
of bipolar I disorder or schizoaffective disorder, bipolar type, and
2) abroad diagnostic group that included 221 women with a con-
sensus lifetime diagnosis of a DSM-1V affective disorder (bipolar I
disorder; bipolar II disorder; bipolar disorder not otherwise spec-
ified; schizoaffective disorder, bipolar type; recurrent major de-
pressive disorder; or major depressive disorder, single episode).
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The occurrence of puerperal psychotic episodes was analyzed
in the narrow diagnostic group; these episodes, by definition,
could not occur in women with a lifetime diagnosis of a less se-
vere affective disorder. The broad diagnostic group was used to
examine the occurrence of perinatal affective episodes more gen-
erally, defined as any episode of affective disorder with onset in
pregnancy or up to 6 months following delivery.

Statistical Analysis

Two broad approaches were taken to the analysis of the data
obtained. First, the concordance for puerperal status between
pairs of sisters was assessed by using the kappa statistic. Second,
although all of the women, by nature of our inclusion criteria, had
a family history of affective disorder, we were also able to distin-
guish those women with a specific family history of puerperal
psychosis by examining the interviews with their female first-de-
gree relatives. The occurrence of puerperal episodes was assessed
in those women with bipolar disorder who did or did not have a
first-degree relative with puerperal psychosis by using Pearson’s
chi-square tests. Both a categorical division of women according
to lifetime occurrence of puerperal episodes as well as rates of pu-
erperal psychosis per delivery were analyzed.

Results

For the women with narrowly defined bipolar I disorder
and schizoaffective disorder, bipolar type, the mean age at
onset of affective illness was 28 years (median=25, SD=11),
the mean number of manic episodes was 5.2 (median=4,
SD=5.6), and the mean number of depressive episodes
was 4.9 (median=4, SD=4.9). Eighty-five (56%) of these
women had experienced psychotic symptoms at some
stage during their illness.

Occurrence of Perinatal Episodes of lllness

Using the definition of puerperal psychosis already out-
lined, we found that episodes followed 81 (26%) of 313 de-
liveries to the 152 parous women in the narrow diagnostic
group. Fifty-eight (38%) of the 152 women had experi-
enced at least one episode of puerperal psychosis, 12 (8%)
had experienced two episodes, and one (1%) had experi-
enced three. A further 39 (26%) had suffered some other
form of perinatal affective episode in pregnancy or within
6 months of delivery. This included four women with a hy-
pomanic episode in the puerperium, 11 with an affective
episode in pregnancy, five with a manic episode with on-
set after 6 weeks, and 19 with an episode of postnatal de-
pression or anxiety. Fifty-five parous women in the narrow
diagnostic group (36%) had not suffered any form of peri-
natal affective episode.

The average numbers of deliveries to women with bipo-
lar disorder with a history of puerperal psychosis (mean=
2.07, range=1-5) and deliveries to parous women with bi-
polar disorder who had no perinatal episodes (mean=2.15,
range=1-6) were very similar and did not differ signifi-
cantly.

Familial Clustering of Puerperal Episodes

In the narrow diagnostic group, 23 of the 27 pairs of pa-
rous sisters were concordant for narrowly defined puer-
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TABLE 2. Concordance Within Pairs of Parous Sisters for
Puerperal Psychosis in a Narrow Diagnostic Group and
Perinatal Affective Disorder in a Broad Diagnostic Group in
a Stubcly of Families Multiply Affected With Bipolar Disor-
der?

IAN JONES AND NICK CRADDOCK

TABLE 3. Relation of Family History of Puerperal Psychosis
to Lifetime Diagnosis of Puerperal Psychosis and Deliveries
Followed by Puerperal Psychosis in 152 Women With Nar-
rowly Defined Bipolar Disorder in Families Multiply Af-
fected With Bipolar Disorder

Diagnosis of Sibling 2

Narrow Diagnostic Broad Diagnostic
Group (27 Pairs) Group (98 Pairs)
No No
Puerperal Puerperal Perinatal Perinatal
Psychosis Psychosis Episodes Episodes

Diagnosis of Sibling 1
Narrow diagnostic
group
No puerperal
psychosis
Puerperal psychosis
Broad diagnostic
group
No perinatal
episodes 16 10
Perinatal episodes 23 494

16¢

2 The narrow diagnostic group included women with consensus life-
time DSM-IV diagnoses of bipolar | disorder or schizoaffective dis-
order, bipolar type; the broad diagnostic group included women
with a consensus lifetime diagnosis of a DSM-1V affective disorder
(bipolar I disorder; bipolar Il disorder; bipolar disorder not other-
wise specified; schizoaffective disorder, bipolar type; recurrent
major depressive disorder; or major depressive disorder, single
episode).

b puerperal psychosis defined as an episode of DSM-IV mania or psy-
chotic episode within 6 weeks of delivery; perinatal affective disor-
der included any DSM-IV affective disorder during pregnancy or
the 6 months following delivery.

¢ Kappa=0.67, p=0.001.

d Kappa=0.26, p=0.008.

peral psychotic episodes; only four were discordant (Table
2). For the same 27 sibling pairs, there was less marked fa-
milial clustering for the wider definition of perinatal epi-
sode, including all affective episodes in pregnancy or the
puerperium (kappa=0.43, p=0.03). In the broad diagnostic
group, 65 of 98 pairs of parous sisters were concordant for
the relaxed definition of perinatal episodes (Table 2).

Of the 152 parous women in the group with narrowly
defined bipolar disorder, 27 had a first-degree relative with
a history of puerperal psychosis. Seventy-four percent of
these women had themselves experienced an episode of
puerperal psychosis, compared with only 30% of the
women with bipolar disorder and no family history of pu-
erperal psychosis (Table 3). Women with bipolar disorder
who had a family history of puerperal psychosis were at
more than a sixfold greater risk of suffering an episode of
puerperal psychosis (odds ratio=6.54, 95% confidence in-
terval [CI]=2.55-16.76) and nearly a fourfold greater risk of
suffering any perinatal episode of illness (odds ratio=3.83,
95% CI=1.25-11.74) than parous women with bipolar dis-
order who had no such family history (Pearson’s x?=6.14,
df=1, p=0.02).

Sixty-nine (31%) of the 221 women in the broad diag-
nostic group had a first-degree relative with a history of a
broadly defined perinatal episode. Fifty-one (74%) of the
69 women had themselves suffered an episode of perina-
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Lifetime Diagnosis of
Puerperal Psychosis

Deliveries Followed by
Puerperal Psychosis

Women
With Deliveries
Family History Total Lifetime Total Followed
of Puerperal Number _Diagnosis nymper of PY Psychosis
Psychosis of Women N %  Deliveries N %
Negative family
history 125 38 30 264 53 20
Positive family
history 27 20 742 49 28 57b

a Pearson’s x2=17.95, df=1, p=0.00003.
b pearson’s x2=29.6, df=1, p<0.000001.

tal affective disorder, compared with 87 (57%) of the 152
women with no such family history (Pearson’s x*=5.63, df=
1, p=0.02). Women with a family history of perinatal epi-
sodes were more than twice as likely to suffer an episode of
perinatal affective disorder than women with no such
family history (odds ratio=2.12, 95% CI=1.54-2.92).

The analysis of the lifetime occurrence of puerperal ep-
isodes does not take into account the fact that women dif-
fered in the number of episodes of parturition and the pe-
riods of risk to which they were exposed. Therefore, we
analyzed the data for first pregnancies alone and for each
individual pregnancy.

In the narrow diagnostic group, episodes of puerperal
psychosis followed 66% (N=18) of first deliveries to
women with a family history of puerperal psychosis but
only 23% (N=29) of first deliveries to women with no such
family history (Pearson’s x2=15.77, df=1, p=0.00008), a
greater than sixfold increase in risk (odds ratio=6.1, 95%
CI=2.34-15.97). For all pregnancies, episodes of puerperal
psychosis followed 57% of deliveries to women with a fam-
ily history of puerperal psychosis but only 20% of deliver-
ies to women with no such family history (Table 3) (under
the assumption that each pregnancy can be treated as an
independent event, odds ratio=5.31, 95% CI=2.80-10.08).

In the broad diagnostic group, an episode of perinatal af-
fective disorder occurred in relationship to 56% (N=40) of
first pregnancies in women with a family history of peri-
natal affective episodes but only 39% (N=40) of first preg-
nancies in women with no family history of perinatal epi-
sodes (odds ratio=2.01, 95% CI=1.09-3.69, Pearson’s X=
5.09, df=1, p=0.03). For all pregnancies, episodes of peri-
natal affective disorder were associated with 40% (N=52) of
deliveries in women with a family history of perinatal dis-
order but only 28% (N=95) of deliveries to women with no
such family history (under the assumption that each preg-
nancy can be treated as an independent event, Pearson’s
X%=8.44, df=1, p=0.004, odds ratio=1.75, 95% CI=1.20-2.55).
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Discussion

The finding of episodes of puerperal psychosis following
26% of deliveries to women with bipolar I disorder or
schizoaffective disorder, bipolar type, is consistent with
previous studies that have shown rates of puerperal psy-
chosis of between 20% and 30% in women with bipolar
disorder (4, 13, 14). The figure of 260 episodes per 1,000
deliveries is strikingly higher than the approximate popu-
lation rate of 1 in 1,000 (4) and emphasizes the close rela-
tionship between puerperal psychosis and bipolar disor-
der. Our study further demonstrates that in women with
bipolar disorder who had a family history of puerperal
psychosis, the rate of puerperal episodes is even higher at
570 per 1,000 deliveries. More than half of the deliveries to
women in this group were followed by an episode of ma-
nia or psychosis. These rates of illness will be useful in
counseling women with bipolar disorder who are consid-
ering pregnancy and may inform decisions regarding the
use of prophylactic medication in the puerperium.

The results of our study provide compelling evidence,
consistent across all methods of analysis employed, that
vulnerability to episodes of puerperal psychosis clusters in
families multiply affected with bipolar disorder. Moreover,
familial aggregation for this most severe form of postnatal
illness is greater than for perinatal affective episodes more
generally. The finding of familial clustering of puerperal
episodes is consistent with the largest family study of pu-
erperal psychosis that used the direct interview of relatives
(10). That study employed a narrow definition of puer-
peral episodes, including only those with onset within 2
weeks of delivery. In contrast to the current study, how-
ever, the probands were not selected for a family history of
mood disorder, and the puerperal group included women
with episodes of major depression in addition to mania
and psychosis. Puerperal episodes of illness followed eight
(2.2%) of 366 deliveries to female first-degree relatives of
51 patients with only puerperal episodes, but no puerperal
episodes were found to have followed 183 deliveries to the
relatives of 19 women with bipolar disorder with no his-
tory of puerperal illness. For the relatives of 33 women
with both puerperal and nonpuerperal illness, two puer-
peral episodes (1.2%) followed 163 deliveries (nonpuer-
peral disease versus puerperal psychosis: p=0.05, Fisher’s
exact test).

In contrast, Reich and Winokur (14) found no significant
loading for postpartum illness in first-degree relatives of
bipolar probands with broadly defined puerperal episodes
than in bipolar patients more generally. It should be
noted, however, that, in their study, numbers were small
and perinatal episodes defined very broadly. Only 20 pa-
rous women with bipolar disorder were included, and
eight of these women had experienced a puerperal epi-
sode (any affective disorder with onset within 6 months of
delivery).
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Limitations

Our study must be interpreted in the light of two impor-
tant limitations. First, although it demonstrates the famil-
iality of puerperal triggering, it does not, of course, prove
that genes are the cause of this resemblance—members of
families can be similar because of the effect of shared en-
vironment. Given what is known about puerperal psycho-
sis and bipolar disorder, however, genes provide by far the
most plausible mechanism for this striking familiality.
There is no evidence that the psychosocial context in
which a delivery occurs influences the susceptibility to
puerperal psychosis (22, 23), and consideration of the
abrupt onset at a time of major physiological change con-
vinces most researchers that biological factors are perhaps
of fundamental importance. There are no twin or adop-
tion studies of puerperal psychosis, but the importance of
genetic factors in etiology is further supported by reports
of identical twin pairs concordant for puerperal psychosis
(24, 25), and a report of familial clustering of puerperal
psychosis associated with close consanguinity raises the
possibility of one or more recessive genes contributing to
susceptibility (26). When combined with the unequivocal
evidence implicating susceptibility genes for bipolar dis-
order (27), the weight of evidence points to the involve-
ment of genetic factors in puerperal triggering.

Second, our study was based on the direct interview of
women from families multiply affected with affective ill-
ness recruited as part of our molecular genetic study of bi-
polar disorder in sibling pairs. However, a systematically
ascertained community sample would need to be imprac-
tically large to recruit the number of parous female bipolar
relative pairs reported here. Moreover, the consistency be-
tween the rates of puerperal episodes in this and previous
studies provides reassurance that our study group of
women with bipolar disorder is representative with regard
to puerperal status.

Conclusions

Promising findings are emerging from molecular ge-
netic studies of bipolar disorder, but no genes have been
unequivocally identified (27, 28). For complex genetic dis-
orders there are marked benefits in focusing on a homo-
genous subtype that allows a subset of hypotheses to be
tested (29). Molecular genetic studies of puerperal psy-
chosis provide an excellent example of this strategy, allow-
ing a hierarchy of hypotheses concerning the involvement
of steroid pathways in pathophysiology to be tested. We
recently reported significant evidence (p<0.003) that vari-
ation at the serotonin transporter gene exerts a substantial
(odds ratio=4) and important (population attributable
fraction=69%) influence on susceptibility to bipolar affec-
tive puerperal psychosis (30). If replicated, this finding
may improve our understanding of the etiological basis of
puerperal psychosis. Discovering the basis of the puer-
peral trigger will lead to major benefits in treatment and
prevention of puerperal psychosis and may inform re-
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search on a range of other disorders, including menstrual
psychosis, premenstrual syndrome, steroid psychosis, and
nonpuerperal affective disorders.
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