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Objective: To describe weekly admission rates for

affective and non-affective psychosis, major depression
and other psychiatric disorders in the early and late
postpartum periods. To assess the impact of
socioeconomic status, age and parity on admission rates.
Methods: Scottish maternity records were linked to

▪ Whole of Scotland childbirth and psychiatric
admission data used for analyses, rather than
local data only.
▪ Robust measure of socioeconomic status
(Scottish Index of Multiple Deprivation) com-
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Methods: Scottish maternity records were linked to
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(Scottish Index of Multiple Deprivation) compared with other studies which have used educational status.
▪ These analyses used only psychiatric admission
data, rather than outpatient psychiatric
attendances.
▪ Changes in delivery of perinatal mental health
services in different parts of Scotland during the
study period may have impacted on admission
rates.

The postpartum is a period of high risk of psychosis

rate in the following twenty-one 30 day periods is admission the relative risk is 43.3/10.0=2Perinatal
4.3 over
theHealth
first
Mental
4.38/month, comparedwith
2.04/month
in
the
twenty-four
90
days,
and
68/10.0=6.8
over
the
first
30
days.
For
Service, Leverndale Hospital,
British Journal of Psychiatry (1987), 150, 662â€”673
30-dayperiods before childbirth (Mann Whitney U= 107 admissionwith a psychosistherelativerisk
29.7/2.07=
NHSisGreater
Glasgow14.3
and
and P=0.00l).
over 90days,and no lessthan 51/2.07=
24.6over
Clyde,
Glasgow,the
UK first
The relationship betweenageand psychiatricadmission 30days.Theseestimatesareall somewhatinflated, however,
rate is consideredin Appendix 1.
because
all the womenliving
in the
registercatchment
Correspondence
to
Epidemiology
ofnotPuerperal
Psychoses
areaat
the
time
of
deliverywould
havedonesothroughout
Dr
Julie Langan Martin;
Relative risk associated with childbirth
the preceding(or the following) 2 years,and
any psychiatric
julie.langan@glasgow.ac.uk
admissions
they might have
while living elsewhere
The ratioof thenumber of admissionsimmediately
after
R. E.
KENDELL,J.
C. CHALMERSand
C. had
PLATZ
childbirth to the averageadmission rate beforehand is a would not have been recorded. As a result the average
To cite: J,
Langan
J,
ABSTRACT
Langan Martin
et Martin
al. BMJ
Open
2016;6:e008758. doi:10.1136/bmjopen-2015-008758
Strengths and limitations of this study
measureof the â€˜¿ relative
risk' associatedwith childbirth and admission rates calculated for the 15 months before
McLean G, Cantwell R, et al.
Objective: To describe weekly admission rates for
Admission to psychiatric
affective
and non-affective psychosis, major depression
pregnancy
â€”¿
the
denominator
of
the
ratio
from
which
the
its magnitude is of considerableimportance.
In
fact
the
▪ Whole of Scotland childbirth and psychiatric
Computer linkage of an obstetric register and a psychiatric case register made it possible to
hospital in the early and late
and other psychiatric disorders in the early and late
admission data used for analyses, rather than
postpartum periods: Scottish
relative
risk is
derivedâ€”¿
willpsychiatric
be too low.
We know
fromDi Florio
relative risk varies
considerably
dependingon
the length
SPRiG
2020investigate
Arianna
the temporal
relationship
between
childbirth
and
contact
in a popula
postpartum periods. To assess the impact of
local data only.
national linkage study. BMJ
socioeconomic
status,
age
and
parity
on
admission
rates.
a
follow-up
study
of
the
women
concerned
that
l8Â°lo(21
of time overwhich it is measured,
on470
whetheroneconsiders
▪ Robust measure of socioeconomic status
Open 2016;6:e008758.
tion of
000 people over a 12-year period resulted in 54087 births: 120 psychiatric
Methods: Scottish maternity records were linked to
doi:10.1136/bmjopen-2015(Scottish Index of Multiple Deprivation) comof the 120,The
withâ€˜¿
threerelative
untraced)
left the to
catchment
area
all psychiatric admissions or only
psychoses,
and on
admissions
within
90whether
days of parturition.
risk' of had
admission
a psychiatric

4

BMJ Open: first published as 10.1136/bmjopen-2015-008758

However, it is recognised that during pregnancy and the postpartum period, women
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Figure 1.1: Postpartum psychosis in DSM-IV. Disorders included in th
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A case – control study of filicide in 90 mothers
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Bipolar disorder is a highly heritable psychiatric disorder. We performed a genome-wide association study (GWAS) including
20,352 cases and 31,358 controls of European descent, with follow-up analysis of 822 variants with P!<!1!×!10−4 in an additional
9,412 cases and 137,760 controls. Eight of the 19 variants that were genome-wide significant (P!<!5!×!10−8) in the discovery
TRANK1
GWAS were not genome-wide
significant in the combined analysis, consistent with small effect sizes and limited power but also
2q32.3 In the combined analysis, 30 loci were genome-wide significant, including 20 newly identified loci.
with genetic heterogeneity.
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FSTL5ion channels,
RPS6KA2
SCN2A
The significant loci
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neurotransmitter transporters
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Pathway
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THSD7Aregulation of insulin secretion and endocannabinoid
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whereas
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POU3F2These findings address key clinical
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more strongly correlated with major depressive disorder.
questions
and
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potential
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biological mechanisms for bipolar disorder.
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gene symbols previously reported for published loci (black) and the nearest genes for newly identified loci (blue), at top if GWAS!+!follow-up P!<!5!×!10−8.
A full list of authors and affiliations appears at the end of the paper.
Loci with one-tailed follow-up P!>!0.05 (Table 1) have dotted underlined locus names.
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We conducted PRS analyses to explore the relationship between
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genetic risk of SCZ and DEPR, and BD subtypes and psychosis
(Fig. 2 and Supplementary Table 13). PRS calculated from SCZ31
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BD2

P = 0.0051

–log 10 (P )

ipolar disorder (BD) is a severe neuropsychiatric disorder char- suggest that many more will be identified by increasing the samacterized by recurrent episodes of mania and depression that ple size of GWAS24. Here, we report the second GWAS of the PGC
affect thought, perception, emotion and social behavior. A life- Bipolar Disorder Working Group, comprising 20,352 cases and
time prevalence of 1−2%, elevated morbidity and mortality, onset in 31,358 controls of European descent in a single, systematic analysis,
VRK2
with follow-up of top findings in an independent sample of 9,412
young
adulthood
and a frequently chronic course make BD aSYNE1
major IMMPL2
PTGFR
TRPC4AP
10
Some of our findings reinforce
specific
public health problem and a leading cause of theTFAP2B
global burden
MAD1L1cases and 137,760 controls.ODZ4
HLF
DDN
1
PHF15
DFNA5
however, the majority of SLC25A17
of disease . Clinical, twin and molecular genetic data all strongly hypotheses regarding BD neurobiology;
ELAVL2
suggest new biological insights.
suggest that BD is a multifactorial disorder2. On the basis of twin the findings
studies, the overall heritability of BD has been estimated to be more
than 70% (refs. 3,4), suggesting a substantial involvement of genetic Results
factors in the development of the disorder, although non-genetic GWAS of BD. We performed a GWAS meta-analysis of 32 cohorts
factors also influence risk.
from 14 countries in Europe, North America and Australia
8
BD can be divided into two main clinical subtypes5,6: bipolar I (Supplementary Table 1a), totaling 20,352 cases and 31,358 controls
disorder (BD1) and bipolar II disorder (BD2). In BD1, manic epi- of European descent (effective sample size 46,582). This is a large
sodes typically alternate with depressive episodes during the course GWAS of BD, a 2.7-fold increase in the number of cases compared
of illness. BD2 diagnosis is based on the lifetime occurrence of at with our previous GWAS9 and includes 6,328 case and 7,963 conleast one depressive and one hypomanic (but not manic) episode. trol samples not previously reported. We imputed variant dosages
Although modern diagnostic systems retain the Kraepelinian using the 1000 Genomes reference panel, retaining association
6
dichotomy7 between BD and schizophrenia (SCZ), the distinction results for 9,372,253 autosomal variants with imputation quality
between the two disorders is not always clear-cut and patients who score INFO > 0.3 and minor allele frequency (MAF) ≥1% in both
display clinical features of both disorders may receive a diagnosis cases and controls. We performed logistic regression of case status
of schizoaffective disorder–bipolar type (SAB). Likewise, in genetic on imputed variant dosage using genetic ancestry covariates. The
studies, BD and SCZ are usually treated separately, although recent resulting genomic inflation factor (λGC) was 1.23, 1.01 when scaled
epidemiological and molecular genetic studies provide strong to 1,000 cases and 1,000 controls (λ1,000) (Supplementary Fig. 1). The
evidence for some overlap between the genetic contributions to linkage disequilibrium (LD) score regression intercept was 1.021
4
(s.e.m. = 0.010), and the attenuation ratio of 0.053 (s.e.m. = 0.027)
their etiology2,8.
Recent genome-wide association studies in BD have identified was non-significant, indicating that the observed genomic inflaa number of significant associations between disease status and tion is indicative of polygenicity rather than stratification or
common genetic variants9–23. The first large collaborative BD GWAS cryptic population structure25. The LD score regression SNP
by the multinational Psychiatric Genomics Consortium (PGC) heritability estimates for BD were 0.17–0.23 on the liability scale
Bipolar Disorder Working Group
prevalence2 of 0.5–2% (see Supplementary
3 comprised 7,481 patients with assuming population
10
1
BD and 9,250 controls and identified four genome-wide-significant Table 1a, Methods and Supplementary Note for sample and
loci9. Three subsequent meta-analyses that included the PGC BD
method details).
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identified an additional four loci.
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correction, without evidence of heterogeneity between GWAS and
Arianna Di Florio
eQTL association signals. Association with GNL3 was observed in
both brain and blood, highlighting the utility of using blood eQTL

Fig. 2 | Association of BD1 and BD2 subtypes with SCZ and DEPR PRS.
The mean PRS values (1!s.e.m. error bars) are shown, adjusted for study
and ancestry covariates and scaled to the PRS mean and s.d. in control
subjects, in BD1 (red) and BD2 (blue) cases, for increasing source GWAS
P value thresholds (increasing gray) as indicated. P values (italics) test BD1
versus BD2 mean PRS, in logistic regression of case subtype on PRS with
covariates. Results are detailed in Supplementary Table 13.
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Is postpartum psychosis a disorder in its own right?
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Identification and clinical
management of women at risk
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INCLUSION CRITERIA
• Parous
• Primary mood disorder before 50
• Not recruited because PNE
LIFETIME DIAGNOSIS
BD-I (N=980, 1,404 deliveries)
BD-II (N= 232, 424 deliveries)
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Rates of postpartum psychosis
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Bipolar disorder in the perinatal period
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Specific for
childbirth
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Stratification of the risk of bipolar disorder
recurrences in pregnancy and postpartum

Risk of bipolar disorder recurrences in pregnancy and postpartum

Arianna Di Florio, Katherine Gordon-Smith, Liz Forty, Michael R. Kosorok, Christine Fraser, Amy Perry,
Andrew Bethell, Nick Craddock, Lisa Jones and Ian Jones

Pregnancy and childbirth are a period of high risk for women with
bipolar disorder and involve difficult decisions particularly about
continuing or stopping medications.

2.55–5.07 respectively) but even parous women with bipolar
disorder without a previous perinatal mood episode were at risk
following a subsequent pregnancy, with 7% developing postpartum psychosis.

Aims

Conclusions

Background

Previous perinatal history of affective psychosis or depression is
the most important predictor of perinatal recurrence in women
with bipolar disorder and can be used to individualise risk
Onset of bipolar disorder before second
Complete
Bothassessments.
first

To explore what clinical predictors may help to individualise the
risk of perinatal recurrence in women with bipolar disorder.
Method

Participants

Information was gathered retrospectively by semi-structured and second
information
with DSM-IV
Declaration of interest
interview, questionnaires
and case-note review
from 887 womenpregnancy
Multiparae
on both
None.in a
with bipolar disorderbipolar
who have had children.n Clinical
= 1587 predictorsresulting
perinatal
n =stepwise
6086 logistic regression,
were selected usingdisorder
backwards
periods
live birth
Copyright and usage
conditional permutation random forests and reinforcement
learning trees.

n = 1419

Results

with
Previous perinatal history of affective psychosis or Women
depression
miscarriage,
was the most significant predictor of a perinatal recurrence
termination,
(odds ratio (OR) = 8.5, 95% CI 5.04–14.82 and OR = 3.6,
95% CI
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article, distributed under the terms of the Creative Commons
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Onset ofre-use, distribution, and
4.0/), Information
which permits unrestricted
bipolar
not
complete
reproduction in any medium,
provided the original work is
disorder during
for cited.
first
properly

stillbirth
following either
first or second
pregnancy or
both n = 168

Women with bipolar disorder face difficult reproductive decisions.
Both clinical and epidemiological studies have found that they have
a high risk of recurrence after childbirth.1–4 At the same time,
pharmacological treatment
teratogenicselection
and possible
Fig.may
1 bear
Participant
and
long-term effects on the offspring and does not guarantee against
4,5
a recurrence. Women find it very difficult to get information
SPRiG
2020 6 and in a survey conducted in the USA,
about the
risks involved
45% of 70 women with bipolar disorder had been advised by a clin-

n = 1188

pregnancy n = 887, including 640
women with onset before first
pregnancy, 229 with onset in the first
perinatal period and 18 between the
first delivery and the second pregnancy

(n = 46),
second (n = 88)
or both
(n = 97)
pregnancies

Separate analyses on the rates of recurrence in
bipolar I disorder or schizoaffective bipolar
disorder (n = 598)
and bipolar II disorder or bipolar disorder not
otherwise specified (n = 289)
Predictors selection for perinatal affective
psychosis in bipolar I disorder or schizoaffective
bipolar disorder (n = 576), depression during
pregnancy (n = 542) and postpartum depression
(n = 705)
Analyses on time of onset in women with
perinatal depression (n = 415) or affective
psychosis (n = 282)

(n = 62)
or after second
perinatal
period
(n = 239)

mental health teams and invited to participate. Non-systematic
recruitment included advertisements in general practitioner surgeries and the media, the engagement of patient support organisations
and referrals
from treating physicians. Women with schizoaffective
analytic
plan.
disorder were significantly more likely than women with other
DSM-IV bipolar subtypes9 to be systematically recruited (χ2 =
Arianna
DinoFlorio
21.0063, d.f. = 3, P = 0.0001). Apart from
diagnosis,
differences
emerged in demographic and clinical variables between systematic-
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Conclusion
• Robust evidence for association between psychosis and
childbirth
• Specific for bipolar disorder

• Only a partial biological overlap between bipolar disorder and
postpartum psychosis
• Not all women with bipolar disorder have the same perinatal risk
profile
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Arianna Di Florio

28

Acknowledgment

