
BackgroundBackground Previous cross-sectionalPrevious cross-sectional

studies havehighlighted a numberofstudies havehighlighted a numberof

obstetric variables thatmaybe associatedobstetric variables thatmaybe associated

withthe developmentof broadlydefinedwiththe developmentof broadlydefined

puerperal (post-partum) psychosis.Thesepuerperal (post-partum) psychosis.These

include: (a) primiparity, (b) pregnancyinclude: (a) primiparity, (b) pregnancy

complications, (c) deliverycomplications,complications, (c) deliverycomplications,

(d) Caesarean section, (e) female babyand(d) Caesarean section, (e) femalebabyand

(f ) shorter gestationperiod.(f ) shorter gestationperiod.

AimsAims To examine these risk factors inTo examine these risk factors in

womenwithwell-characterised bipolarwomenwithwell-characterised bipolar

affective puerperalpsychosis.affective puerperalpsychosis.

MethodMethod A sample of129 womenwithA sample of129 womenwith

bipolar affective puerperalpsychosiswerebipolar affective puerperalpsychosiswere

investigatedusinga designthattakesinvestigatedusinga designthattakes

advantage of within-subjectcomparisonsadvantage of within-subjectcomparisons

of affected andunaffected deliveries.of affected andunaffected deliveries.

ResultsResults Two ofthe variables studiedTwo ofthe variables studied

were independently associatedwith anwere independently associatedwith an

episode of puerperalpsychosis:episode of puerperalpsychosis:

primiparity (odds ratioprimiparity (oddsratio¼3.76,3.76, PP550.001)0.001)

and deliverycomplications (oddsand deliverycomplications (odds

ratioratio¼2.68,2.68, PP¼0.022).0.022).

ConclusionsConclusions This studyprovidesThis studyprovides

further evidence ofthe associationfurther evidence ofthe association

betweenprimiparity andpuerperalbetweenprimiparity andpuerperal

psychosis and suggests thatcomplicationspsychosis and suggests thatcomplications

duringdeliverymaybe associatedwith aduringdeliverymaybe associatedwith a

severe post-partumepisode.severe post-partumepisode.
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Epidemiological studies have highlightedEpidemiological studies have highlighted

several factors that may be associated withseveral factors that may be associated with

an increased risk of suffering a severe post-an increased risk of suffering a severe post-

partum episode of psychosis. These include:partum episode of psychosis. These include:

(a) primiparity, (b) pregnancy complica-(a) primiparity, (b) pregnancy complica-

tions, (c) delivery complications, (d) Cae-tions, (c) delivery complications, (d) Cae-

sarean section, (e) female baby and (f)sarean section, (e) female baby and (f)

shorter gestation period (Kendellshorter gestation period (Kendell et alet al,,

1981, 1987; Paffenbarger, 1982). Findings1981, 1987; Paffenbarger, 1982). Findings

are consistent only for primiparity. Hereare consistent only for primiparity. Here

we compare deliveries, affected and unaf-we compare deliveries, affected and unaf-

fected by severe post-partum illness, withinfected by severe post-partum illness, within

a sample of 129 women who have all ex-a sample of 129 women who have all ex-

perienced an episode of bipolar affectiveperienced an episode of bipolar affective

puerperal psychosis and explore whetherpuerperal psychosis and explore whether

any of the six risk factors listed above areany of the six risk factors listed above are

linked to the development of the illness.linked to the development of the illness.

By examining the affected and unaffectedBy examining the affected and unaffected

deliveries of these women, we are able todeliveries of these women, we are able to

control for potential confounders that maycontrol for potential confounders that may

have reduced power to identify associationshave reduced power to identify associations

in previous studies that relied on compari-in previous studies that relied on compari-

sons of unaffected and affected pregnanciessons of unaffected and affected pregnancies

cross-sectionally between samples of womencross-sectionally between samples of women

with puerperal psychosis and controls.with puerperal psychosis and controls.

METHODMETHOD

RecruitmentRecruitment

The ascertainment, recruitment and clinicalThe ascertainment, recruitment and clinical

assessment of the women in our sample areassessment of the women in our sample are

described in detail elsewhere (Robertsondescribed in detail elsewhere (Robertson etet

alal, 2000). Briefly, women were recruited, 2000). Briefly, women were recruited

through a variety of sources, includingthrough a variety of sources, including

mental health teams, Action on Puerperalmental health teams, Action on Puerperal

Psychosis (a group which provides infor-Psychosis (a group which provides infor-

mation about the illness and current researchmation about the illness and current research

findings) and national and local publicity.findings) and national and local publicity.

Ethical approval was obtained prior to dataEthical approval was obtained prior to data

collection and written informed consentcollection and written informed consent

was obtained from each participant.was obtained from each participant.

The sample comprised 129 femalesThe sample comprised 129 females

born in the UK who were recruited for clin-born in the UK who were recruited for clin-

ical and genetic studies of bipolar affectiveical and genetic studies of bipolar affective

puerperal psychosis and who met thepuerperal psychosis and who met the

following inclusion criteria: (a) a lifetimefollowing inclusion criteria: (a) a lifetime

diagnosis of DSM–IV bipolar I disorder ordiagnosis of DSM–IV bipolar I disorder or

schizoaffective disorder (bipolar type;schizoaffective disorder (bipolar type;

American Psychiatric Association, 1994);American Psychiatric Association, 1994);

(b) recruitment for molecular genetic(b) recruitment for molecular genetic

studies, UK/Eire White ethnicity; and (c)studies, UK/Eire White ethnicity; and (c)

experience of a manic or affective psychoticexperience of a manic or affective psychotic

episode within 4 weeks of childbirth (97%episode within 4 weeks of childbirth (97%

of women in our sample had an onset ofof women in our sample had an onset of

puerperal illness beginning within 2 weekspuerperal illness beginning within 2 weeks

of giving birth).of giving birth).

AssessmentAssessment

All participants were interviewed by aAll participants were interviewed by a

trained psychologist or psychiatrist usingtrained psychologist or psychiatrist using

the Schedules for Clinical Assessment inthe Schedules for Clinical Assessment in

Neuropsychiatry (SCAN; WingNeuropsychiatry (SCAN; Wing et alet al,,

1990) and information was obtained from1990) and information was obtained from

case notes. Consensus best-estimate ratingscase notes. Consensus best-estimate ratings

of episode and lifetime diagnoses, accord-of episode and lifetime diagnoses, accord-

ing to DSM–IV criteria (American Psychi-ing to DSM–IV criteria (American Psychi-

atric Association, 1994), were made onatric Association, 1994), were made on

the basis of all available clinical infor-the basis of all available clinical infor-

mation by two independent investigators.mation by two independent investigators.

Pregnancies resulting in a miscarriagePregnancies resulting in a miscarriage

or termination were not included in theor termination were not included in the

analysis, and there were no stillbirths toanalysis, and there were no stillbirths to

women in the sample. Obstetric com-women in the sample. Obstetric com-

plications were identified based on eachplications were identified based on each

woman’s self-report of her delivery andwoman’s self-report of her delivery and

supplemented with information from obste-supplemented with information from obste-

tric case notes where available. We re-tric case notes where available. We re-

viewed the Royal College of Obstetriciansviewed the Royal College of Obstetricians

and Gynaecologists’ (2001) guidelines forand Gynaecologists’ (2001) guidelines for

clinical risk management in delivery andclinical risk management in delivery and

sought the opinions of clinical and academicsought the opinions of clinical and academic

obstetricians. On the basis of these, a compli-obstetricians. On the basis of these, a compli-

cation during pregnancy was defined as acation during pregnancy was defined as a

maternal or foetal medical condition severematernal or foetal medical condition severe

enough to warrant treatment by the ante-enough to warrant treatment by the ante-

natal healthcare provider, either as an out-natal healthcare provider, either as an out-

patient or through hospital admission.patient or through hospital admission.

Pregnancy complications included ante-Pregnancy complications included ante-

partum haemorrhage, gestational diabetespartum haemorrhage, gestational diabetes

and pre-eclampsia. Delivery complicationsand pre-eclampsia. Delivery complications

included breech presentation, foetal distressincluded breech presentation, foetal distress

and cord accidents. Consensus ratings wereand cord accidents. Consensus ratings were

made of obstetric complications by two in-made of obstetric complications by two in-

dependent researchers and a consultant ob-dependent researchers and a consultant ob-

stetrician masked to outcome with respectstetrician masked to outcome with respect

to puerperal episodes of illness.to puerperal episodes of illness.

Statistical analysisStatistical analysis

In order to compare differences betweenIn order to compare differences between allall

deliveries to women in the sample that weredeliveries to women in the sample that were

affected and unaffected by puerperal psy-affected and unaffected by puerperal psy-

chosis, a repeated-measures stepwise logisticchosis, a repeated-measures stepwise logistic

regression analysis (Altman, 1991) was per-regression analysis (Altman, 1991) was per-

formed. It was necessary to account for theformed. It was necessary to account for the

fact that multiple deliveries could come fromfact that multiple deliveries could come from

one individual (and could not therefore beone individual (and could not therefore be

considered independent observations) byconsidered independent observations) by
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including a repeated-measures factor thatincluding a repeated-measures factor that

indicated the individual participant in-indicated the individual participant in-

volved. We also tested the association of ca-volved. We also tested the association of ca-

tegorical variables with thetegorical variables with the ww22 statistic andstatistic and

employed McNemar’s test for categoricalemployed McNemar’s test for categorical

variables and Wilcoxon’s matched pairsvariables and Wilcoxon’s matched pairs

signed ranks test for continuous variables,signed ranks test for continuous variables,

to compare affected and unaffected deliv-to compare affected and unaffected deliv-

eries in the set of women having both typeseries in the set of women having both types

of delivery outcome.of delivery outcome.

RESULTSRESULTS

All of the 129 women, by definition of theAll of the 129 women, by definition of the

inclusion criteria, had lifetime best-estimateinclusion criteria, had lifetime best-estimate

consensus diagnoses of a bipolar-spectrumconsensus diagnoses of a bipolar-spectrum

disorder according to DSM–IV criteria. Thedisorder according to DSM–IV criteria. The

majority (84%,majority (84%, nn¼109) were diagnosed109) were diagnosed

with bipolar I disorder; the remaining 20with bipolar I disorder; the remaining 20

(16%) were diagnosed with schizoaffective(16%) were diagnosed with schizoaffective

disorder (bipolar type). Clinical and demo-disorder (bipolar type). Clinical and demo-

graphic information is given in Table 1.graphic information is given in Table 1.

The mean age at the first episode ofThe mean age at the first episode of

puerperal psychosis was 26.7 yearspuerperal psychosis was 26.7 years

(s.d.(s.d.¼5.2, range5.2, range¼17–43 years). There were17–43 years). There were

287 pregnancies for the 129 participants, of287 pregnancies for the 129 participants, of

which 242 resulted in delivery. Of the 45which 242 resulted in delivery. Of the 45

pregnancies that did not result in a full-pregnancies that did not result in a full-

term delivery, there were 30 miscarriagesterm delivery, there were 30 miscarriages

(a rate of 10% of all pregnancies, with(a rate of 10% of all pregnancies, with

50% of miscarriages occurring in the first50% of miscarriages occurring in the first

pregnancy), 14 terminations (all but onepregnancy), 14 terminations (all but one

occurring prior to the index puerperaloccurring prior to the index puerperal

psychotic episode) and 1 ectopic pregnancy.psychotic episode) and 1 ectopic pregnancy.

The median number of pregnancies wasThe median number of pregnancies was

2 (range2 (range¼1–6) and the median number of1–6) and the median number of

deliveries was 2 (rangedeliveries was 2 (range¼1–6).1–6).

There was a total of 167 puerperal psy-There was a total of 167 puerperal psy-

chotic episodes for the 129 women. Thechotic episodes for the 129 women. The

majority of women experienced puerperalmajority of women experienced puerperal

psychosis following their first deliverypsychosis following their first delivery

(106 out of 129, 82%); 93 women (72%)(106 out of 129, 82%); 93 women (72%)

had one episode of puerperal psychosis ashad one episode of puerperal psychosis as

defined by the study criteria, 35 (27%)defined by the study criteria, 35 (27%)

had two episodes and 1 woman (1%) hadhad two episodes and 1 woman (1%) had

three episodes. The proportions of deliv-three episodes. The proportions of deliv-

eries affected by the obstetric variableseries affected by the obstetric variables

studied are shown in Table 2 – for all deliv-studied are shown in Table 2 – for all deliv-

eries and for those affected and unaffectederies and for those affected and unaffected

by puerperal psychosis.by puerperal psychosis.

Logistic regressionLogistic regression

Our primary analysis used a stepwise logisticOur primary analysis used a stepwise logistic

regression analysis to compare differencesregression analysis to compare differences

between all deliveries to women in the sam-between all deliveries to women in the sam-

ple that were affected and unaffected byple that were affected and unaffected by

puerperal psychosis. With puerperal psy-puerperal psychosis. With puerperal psy-

chosis status after delivery (yes/no) as thechosis status after delivery (yes/no) as the

dependent variable, the independent vari-dependent variable, the independent vari-

ables were primiparity, having a male baby,ables were primiparity, having a male baby,

obstetric complications in pregnancy andobstetric complications in pregnancy and

delivery, having a Caesarean section, gesta-delivery, having a Caesarean section, gesta-

tion period expressed in weeks, the age oftion period expressed in weeks, the age of

the woman at delivery and, because multi-the woman at delivery and, because multi-

ple deliveries occurred in some women, aple deliveries occurred in some women, a

variable identifying each individual woman.variable identifying each individual woman.

The results in Table 3 show that onlyThe results in Table 3 show that only

two variables were independently sig-two variables were independently sig-

nificantly associated with an episode ofnificantly associated with an episode of

puerperal psychosis – primiparity and com-puerperal psychosis – primiparity and com-

plications during delivery. Together theseplications during delivery. Together these

two variables correctly predicted 88% oftwo variables correctly predicted 88% of

deliveries affected by puerperal psychosis.deliveries affected by puerperal psychosis.

The only other variable which approachesThe only other variable which approaches

significance is ‘male baby’, but a largersignificance is ‘male baby’, but a larger

sample is needed to confirm or refute thesample is needed to confirm or refute the

suggestion that giving birth to a male babysuggestion that giving birth to a male baby

may contribute to the onset of an episode ofmay contribute to the onset of an episode of

puerperal psychosis.puerperal psychosis.

Affected and unaffected deliveriesAffected and unaffected deliveries
from the same womanfrom the same woman

It is possible that the effect of parity de-It is possible that the effect of parity de-

monstrated by the logistic regression simplymonstrated by the logistic regression simply

reflects a bias resulting from women whoreflects a bias resulting from women who

suffer a severe post-partum affective epi-suffer a severe post-partum affective epi-

sode being less likely to go on to havesode being less likely to go on to have

further children. For this reason we alsofurther children. For this reason we also

performed an analysis on women who hadperformed an analysis on women who had

multiple deliveries. We identified a sub-multiple deliveries. We identified a sub-

group of 53 women who were (a) multipar-group of 53 women who were (a) multipar-

ous and (b) had experienced at least oneous and (b) had experienced at least one

delivery affected by puerperal psychosisdelivery affected by puerperal psychosis

and one delivery which was unaffected byand one delivery which was unaffected by

any major affective disturbance.any major affective disturbance.

A binomial test of proportions was usedA binomial test of proportions was used

to test the null hypothesis that the distribu-to test the null hypothesis that the distribu-

tion of puerperal psychotic episodes wouldtion of puerperal psychotic episodes would

be equal across first and subsequent deliv-be equal across first and subsequent deliv-

eries. The results again confirmed theeries. The results again confirmed the

3 33 3

Table1Table1 Clinical and demographic information at the time of interview on the129 women studiedClinical and demographic information at the time of interview on the129 women studied

VariableVariable

Lifetime diagnosis,Lifetime diagnosis, nn (%)(%)

Bipolar I disorderBipolar I disorder 109 (84)109 (84)

Schizoaffective disorder (bipolar type)Schizoaffective disorder (bipolar type) 20 (16)20 (16)

Age, years: mean (s.d.; range)Age, years: mean (s.d.; range) 40.0 (9.2; 19^69)40.0 (9.2; 19^69)

Age at first episode of puerperal psychosis, years: mean (s.d.; range)Age at first episode of puerperal psychosis, years: mean (s.d.; range) 26.7 (5.2; 17^43)26.7 (5.2; 17^43)

Deliveries,Deliveries, nn 242242

Episodes of puerperal psychosis,Episodes of puerperal psychosis, nn 167167

Time since first episode of puerperal psychosis, years:Time since first episode of puerperal psychosis, years:

mean (s.d.; range)mean (s.d.; range)

11.1 (7.9; 0.5^32.5)11.1 (7.9; 0.5^32.5)

Marital status,Marital status, nn (%)(%)

Married/cohabitingMarried/cohabiting 98 (76)98 (76)

Divorced/separatedDivorced/separated 29 (22.5)29 (22.5)

SingleSingle 2 (1.6)2 (1.6)

Employment status,Employment status, nn (%)(%)

HomemakerHomemaker 41 (31.8)41 (31.8)

EmployedEmployed 71 (55)71 (55)

UnemployedUnemployed 15 (11.6)15 (11.6)

Student/retiredStudent/retired 2 (1.6)2 (1.6)

Table 2Table 2 Proportion of deliveries affected by the obstetric variables studiedProportion of deliveries affected by the obstetric variables studied

VariableVariable All deliveriesAll deliveries

((nn¼242)242)

Deliveries withDeliveries with

puerperal psychosispuerperal psychosis

((nn¼167)167)

UnaffectedUnaffected

deliveriesdeliveries

((nn¼75)75)

Primiparity,Primiparity, nn (%)(%) 183 (76)183 (76) 141 (84)141 (84) 42 (56)42 (56)

Pregnancy complications,Pregnancy complications, nn (%)(%) 21 (8)21 (8) 15 (9)15 (9) 6 (8)6 (8)

Delivery complications,Delivery complications, nn (%)(%) 75 (31)75 (31) 66 (39.5)66 (39.5) 16 (21)16 (21)

Caesarean section,Caesarean section, nn (%)(%) 32 (13)32 (13) 25 (15)25 (15) 7 (9)7 (9)

Male baby,Male baby, nn (%)(%) 123 (51)123 (51) 92 (55)92 (55) 31 (42)31 (42)

Gestation period, weeks: mean (s.d.; range)Gestation period, weeks: mean (s.d.; range) 39.9 (2.0; 31^44)39.9 (2.0; 31^44) 40.0 (2.0; 31^44)40.0 (2.0; 31^44) 39.8 (2.0; 32^42)39.8 (2.0; 32^42)
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importance of primiparity as a risk factorimportance of primiparity as a risk factor

for puerperal episodes, with 43 of the puer-for puerperal episodes, with 43 of the puer-

peral episodes being in first deliveries andperal episodes being in first deliveries and

10 in second deliveries (10 in second deliveries (PP¼0.00002).0.00002).

Employing McNemar’s test for catego-Employing McNemar’s test for catego-

rical variables and Wilcoxon’s matchedrical variables and Wilcoxon’s matched

pairs signed ranks test for continuous vari-pairs signed ranks test for continuous vari-

ables, we also compared the pairs of af-ables, we also compared the pairs of af-

fected and unaffected deliveries for thefected and unaffected deliveries for the

other risk variables on a ‘one-at-a-time’ ba-other risk variables on a ‘one-at-a-time’ ba-

sis. Consistent with the logistic regressionsis. Consistent with the logistic regression

where all risk variables were considered inwhere all risk variables were considered in

combination, we found that delivery com-combination, we found that delivery com-

plications were significantly associatedplications were significantly associated

with episodes of puerperal psychosiswith episodes of puerperal psychosis

((ww22¼5.82, d.f.5.82, d.f.¼1,1, PP¼0.016). No significant0.016). No significant

associations with developing puerperal psy-associations with developing puerperal psy-

chosis were found for pregnancy complica-chosis were found for pregnancy complica-

tions (tions (ww22¼0.25, d.f.0.25, d.f.¼1,1, PP¼0.62), gestation0.62), gestation

period (period (ZZ¼770.92,0.92, PP550.35), gender of the0.35), gender of the

baby (baby (ww22¼0.53, d.f.0.53, d.f.¼1,1, PP550.25) or Caesar-0.25) or Caesar-

ean section (ean section (ww22¼1.29, d.f.1.29, d.f.¼1,1, PP550.25).0.25).

DISCUSSIONDISCUSSION

Puerperal psychosis is a severe and rela-Puerperal psychosis is a severe and rela-

tively uncommon form of postnatal affec-tively uncommon form of postnatal affec-

tive illness occurring following less than 1tive illness occurring following less than 1

per 1000 deliveries (Brockington, 1996).per 1000 deliveries (Brockington, 1996).

The boundaries of the concept of puerperalThe boundaries of the concept of puerperal

psychosis remain subject to heated debate,psychosis remain subject to heated debate,

but it is clear that women with bipolarbut it is clear that women with bipolar

disorder are at greatly increased risk of andisorder are at greatly increased risk of an

episode of illness in the immediate post-episode of illness in the immediate post-

partum period (Jones & Craddock, 2001).partum period (Jones & Craddock, 2001).

The detailed aetiology of bipolar affectiveThe detailed aetiology of bipolar affective

puerperal psychosis is not known, althoughpuerperal psychosis is not known, although

familial genetic factors have been shown tofamilial genetic factors have been shown to

be important in influencing susceptibilitybe important in influencing susceptibility

(Dean(Dean et alet al, 1989; Jones & Craddock, 2001)., 1989; Jones & Craddock, 2001).

We have previously examined the ratesWe have previously examined the rates

of puerperal and non-puerperal recurrenceof puerperal and non-puerperal recurrence

of illness following an index episode ofof illness following an index episode of

post-partum psychosis and found that apost-partum psychosis and found that a

positive family history of mental illnesspositive family history of mental illness

predicts a shorter time to non-puerperalpredicts a shorter time to non-puerperal

recurrence (Robertsonrecurrence (Robertson et alet al, 2005). We here, 2005). We here

focus on all deliveries (affected and un-focus on all deliveries (affected and un-

affected) to women with bipolar affectiveaffected) to women with bipolar affective

puerperal psychosis and examine whether apuerperal psychosis and examine whether a

number of obstetric variables predict thosenumber of obstetric variables predict those

deliveries followed by a post-partum episode.deliveries followed by a post-partum episode.

Establishing clear and well-replicated riskEstablishing clear and well-replicated risk

factors for puerperal psychosis is an import-factors for puerperal psychosis is an import-

ant goal for two reasons. First, it may enableant goal for two reasons. First, it may enable

a greater sophistication and accuracy in pre-a greater sophistication and accuracy in pre-

dicting which women are at risk of severedicting which women are at risk of severe

postnatal illness. Second, it has the potentialpostnatal illness. Second, it has the potential

to give important leads in the search toto give important leads in the search to

uncover the aetiology of both puerperal psy-uncover the aetiology of both puerperal psy-

chosis and affective disorder more generally.chosis and affective disorder more generally.

Evidence from both epidemiologicalEvidence from both epidemiological

and cross-sectional studies has suggested aand cross-sectional studies has suggested a

number of obstetric factors that may benumber of obstetric factors that may be

associated with triggering of puerperalassociated with triggering of puerperal

psychotic episodes in individuals at risk.psychotic episodes in individuals at risk.

However, with the exception of the effectHowever, with the exception of the effect

of parity, there has been little consistencyof parity, there has been little consistency

between studies as to which factors arebetween studies as to which factors are

important. In this study we were able toimportant. In this study we were able to

examine a number of the risk factors impli-examine a number of the risk factors impli-

cated by previous studies, both separatelycated by previous studies, both separately

and in combination and, uniquely, wereand in combination and, uniquely, were

able to make comparisons with the un-able to make comparisons with the un-

affected deliveries of women with puerperalaffected deliveries of women with puerperal

psychosis. In this way the women acted aspsychosis. In this way the women acted as

their own controls, minimising possibletheir own controls, minimising possible

confounding variables.confounding variables.

ParityParity

Our finding that primiparity was associatedOur finding that primiparity was associated

with a higher risk of puerperal psychosis iswith a higher risk of puerperal psychosis is

consistent with the existing literature. It isconsistent with the existing literature. It is

well established that puerperal psychosiswell established that puerperal psychosis

is observed most frequently after a firstis observed most frequently after a first

delivery (Videbech & Gouliaev, 1995;delivery (Videbech & Gouliaev, 1995;

KirpinarKirpinar et alet al, 1999). Paffenbarger (1982), 1999). Paffenbarger (1982)

calculated the relative risk observed in firstcalculated the relative risk observed in first

compared with later deliveries as 2.04, andcompared with later deliveries as 2.04, and

KendellKendell et alet al (1987) found that the incidence(1987) found that the incidence

dropped from 2.6 per 1000 after first preg-dropped from 2.6 per 1000 after first preg-

nancies to 1.4 per 1000 after later deliveries.nancies to 1.4 per 1000 after later deliveries.

The reason for the excessive risk in pri-The reason for the excessive risk in pri-

miparous women is not clear. An importantmiparous women is not clear. An important

bias is that women with a severe episode ofbias is that women with a severe episode of

post-partum psychosis may be less likely topost-partum psychosis may be less likely to

have further children, thus producing ahave further children, thus producing a

lower observed rate. However, this is un-lower observed rate. However, this is un-

likely to be the sole or even the mainlikely to be the sole or even the main

explanation. For example, Kendellexplanation. For example, Kendell et alet al

(1987) were not able to account for the(1987) were not able to account for the

effect of primiparity solely by age or avoid-effect of primiparity solely by age or avoid-

ance of further pregnancies. In our study weance of further pregnancies. In our study we

were able to test the association with firstwere able to test the association with first

pregnancies in the subsample of womenpregnancies in the subsample of women

who had two or more deliveries and againwho had two or more deliveries and again

confirmed the effect of primiparity. Ifconfirmed the effect of primiparity. If

women were less likely to have a furtherwomen were less likely to have a further

baby following puerperal psychosis, thisbaby following puerperal psychosis, this

subsample would be biased to womensubsample would be biased to women

who had puerperal psychosis in their secondwho had puerperal psychosis in their second

pregnancy and therefore the association withpregnancy and therefore the association with

first pregnancies is even more impressive.first pregnancies is even more impressive.

Another possible explanation is thatAnother possible explanation is that

first pregnancies are a greater psychosocialfirst pregnancies are a greater psychosocial

stressor than subsequent deliveries. Un-stressor than subsequent deliveries. Un-

doubtedly the transition to new parenthooddoubtedly the transition to new parenthood

is a cause of greater stress than havingis a cause of greater stress than having

further children but, although psychosocialfurther children but, although psychosocial

factors have been shown to play a role infactors have been shown to play a role in

the aetiology of non-psychotic episodes ofthe aetiology of non-psychotic episodes of

postnatal depression, this has not beenpostnatal depression, this has not been

demonstrated for psychosis in the puerper-demonstrated for psychosis in the puerper-

ium (Brockingtonium (Brockington et alet al, 1990; Dowlatshahi, 1990; Dowlatshahi

& Paykel, 1990).& Paykel, 1990).

The possibility remains, therefore, thatThe possibility remains, therefore, that

the effect of primiparity results, at least inthe effect of primiparity results, at least in

part, from biological differences betweenpart, from biological differences between

first and subsequent pregnancies. Thefirst and subsequent pregnancies. The

comparison with other pregnancy-relatedcomparison with other pregnancy-related

conditions in humans is pertinent –conditions in humans is pertinent –

pregnancy-induced hypertension, for exam-pregnancy-induced hypertension, for exam-

ple, is ten times more common in first preg-ple, is ten times more common in first preg-

nancies (Lewis & Chamberlain, 1990).nancies (Lewis & Chamberlain, 1990).

Interestingly, the fact that the rate ofInterestingly, the fact that the rate of

pregnancy-induced hypertension in subse-pregnancy-induced hypertension in subse-

quent pregnancies is increased with a newquent pregnancies is increased with a new

partner raises the possibility of an immuno-partner raises the possibility of an immuno-

logical aetiology (Tubbergenlogical aetiology (Tubbergen et alet al, 1999)., 1999).

Immunological mechanisms have beenImmunological mechanisms have been

suggested to play a role in postnatalsuggested to play a role in postnatal

depressive disorders (Maesdepressive disorders (Maes et alet al, 2000), 2000)

and are a candidate for involvementand are a candidate for involvement

in puerperal psychosis. Indeed, the often-in puerperal psychosis. Indeed, the often-

described association of thyroid antibodiesdescribed association of thyroid antibodies

and post-partum mood symptoms (Kuij-and post-partum mood symptoms (Kuij-

penspens et alet al, 2001; Harris, 2001; Harris et alet al, 2002) might, 2002) might

reflect a more general heightened immuno-reflect a more general heightened immuno-

logical state rather than a specific influencelogical state rather than a specific influence

of thyroid function on mood (Harrisof thyroid function on mood (Harris et alet al,,

2002). It would be of great interest to2002). It would be of great interest to

examine whether the rates of puerperalexamine whether the rates of puerperal

psychosis in subsequent pregnancies are in-psychosis in subsequent pregnancies are in-

fluenced by whether the father is the samefluenced by whether the father is the same

3 43 4

Table 3Table 3 Independent associations of variables with puerperal psychosis by logistic regressionIndependent associations of variables with puerperal psychosis by logistic regression

VariableVariable PP OR (95% CI)OR (95% CI)

PrimiparityPrimiparity 550.0010.001 3.76 (1.94^7.27)3.76 (1.94^7.27)

Delivery complicationDelivery complication 550.0220.022 2.68 (1.15^6.25)2.68 (1.15^6.25)

Pregnancy complicationPregnancy complication 0.9880.988 1.01 (0.31^3.33)1.01 (0.31^3.33)

Caesarean sectionCaesarean section 0.4600.460 1.56 (0.48^5.0)1.56 (0.48^5.0)

Male babyMale baby 0.1070.107 1.64 (0.98^2.95)1.64 (0.98^2.95)

Gestation periodGestation period 0.8780.878 0.99 (0.84^1.16)0.99 (0.84^1.16)

Identification of participantIdentification of participant 0.4880.488 1.00 (0.99^1.01)1.00 (0.99^1.01)
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or a different partner, but it is likely thator a different partner, but it is likely that

these data would only be available in suffi-these data would only be available in suffi-

cient numbers from studies of nationalcient numbers from studies of national

birth registers. The hormonal changes thatbirth registers. The hormonal changes that

occur following delivery are believed tooccur following delivery are believed to

play an important role in the triggering ofplay an important role in the triggering of

episodes of puerperal psychosis (Brocking-episodes of puerperal psychosis (Brocking-

ton, 1996; Joneston, 1996; Jones et alet al, 2001) and offer, 2001) and offer

another important avenue for research toanother important avenue for research to

identify an intermediate mechanism be-identify an intermediate mechanism be-

tween obstetric variables and brain changestween obstetric variables and brain changes

involved in the onset of an episode of ill-involved in the onset of an episode of ill-

ness. Hormonal, immunological and otherness. Hormonal, immunological and other

biological differences between first and sub-biological differences between first and sub-

sequent pregnancies are therefore interestingsequent pregnancies are therefore interesting

targets for further investigation into the aeti-targets for further investigation into the aeti-

ology of puerperal psychosis and, in parti-ology of puerperal psychosis and, in parti-

cular, will suggest candidate genes forcular, will suggest candidate genes for

molecular genetic studies of this condition.molecular genetic studies of this condition.

Obstetric complicationsObstetric complications

Paffenbarger (1982) reported that womenPaffenbarger (1982) reported that women

with puerperal psychotic illness had a high-with puerperal psychotic illness had a high-

er rate of obstetric complications compareder rate of obstetric complications compared

with a control group. However, subsequentwith a control group. However, subsequent

case–control studies failed to replicate thesecase–control studies failed to replicate these

findings and it has been suggested that com-findings and it has been suggested that com-

plications during pregnancy and delivery doplications during pregnancy and delivery do

not play a major role in the pathogenesis ofnot play a major role in the pathogenesis of

puerperal psychosis (Kendellpuerperal psychosis (Kendell et alet al, 1981,, 1981,

1987; McNeil & Blennow, 1988; Kumar1987; McNeil & Blennow, 1988; Kumar

et alet al, 1995; Videbech & Gouliaev, 1995)., 1995; Videbech & Gouliaev, 1995).

In the current study, although complica-In the current study, although complica-

tions in pregnancy were not associated withtions in pregnancy were not associated with

an increased risk of puerperal psychosis,an increased risk of puerperal psychosis,

experiencing a complication during deliveryexperiencing a complication during delivery

more than doubled the risk. We were, how-more than doubled the risk. We were, how-

ever, unable to discern more specific riskever, unable to discern more specific risk

factors from among the set of deliveryfactors from among the set of delivery

complications because of small numberscomplications because of small numbers

of individual complications.of individual complications.

The mechanism behind the increasedThe mechanism behind the increased

risk is again unclear, but there are a numberrisk is again unclear, but there are a number

of possibilities that should be examined inof possibilities that should be examined in

further studies. Complications at deliveryfurther studies. Complications at delivery

might cause a magnified stress response,might cause a magnified stress response,

with particularly high or prolonged in-with particularly high or prolonged in-

creased levels of cortisol. Alternatively,creased levels of cortisol. Alternatively,

complications may be associated withcomplications may be associated with

prolonged labours that result in excessiveprolonged labours that result in excessive

sleep disturbance. Although we did not ex-sleep disturbance. Although we did not ex-

amine sleep disruption in this study, furtheramine sleep disruption in this study, further

prospective studies of women at high riskprospective studies of women at high risk

would be useful. Finally, and given the dis-would be useful. Finally, and given the dis-

cussion regarding primiparity above, thecussion regarding primiparity above, the

potential for obstetric complications to leadpotential for obstetric complications to lead

to (or reflect) altered maternal–foetal im-to (or reflect) altered maternal–foetal im-

munological interaction (Poole & Claman,munological interaction (Poole & Claman,

2004) is worth further consideration.2004) is worth further consideration.

Delivery by Caesarean sectionDelivery by Caesarean section

The evidence for an association betweenThe evidence for an association between

delivery by Caesarean section and develop-delivery by Caesarean section and develop-

ing puerperal psychosis is equivocal.ing puerperal psychosis is equivocal.

KendellKendell et alet al (1981) reported that delivery(1981) reported that delivery

by Caesarean section appeared to be a riskby Caesarean section appeared to be a risk

factor for psychiatric admission with psy-factor for psychiatric admission with psy-

chosis following childbirth. A similar non-chosis following childbirth. A similar non-

significant trend was found in a largersignificant trend was found in a larger

subsequent study, in which there was asubsequent study, in which there was a

higher number of Caesarean sectionshigher number of Caesarean sections

among those who experienced psychoticamong those who experienced psychotic

symptoms (Kendellsymptoms (Kendell et alet al, 1987). Although, 1987). Although

further epidemiological studies have notfurther epidemiological studies have not

been conducted to replicate these results,been conducted to replicate these results,

the findings from cross-sectional clinicalthe findings from cross-sectional clinical

studies of post-partum psychosis havestudies of post-partum psychosis have

shown no differences between the rates ofshown no differences between the rates of

Caesarean sections in probands andCaesarean sections in probands and

matched controls (Kumarmatched controls (Kumar et alet al, 1995;, 1995;

Videbech & Gouliaev, 1995).Videbech & Gouliaev, 1995).

In the current study, we found no sig-In the current study, we found no sig-

nificant relationship between Caesareannificant relationship between Caesarean

section and puerperal psychosis, but it issection and puerperal psychosis, but it is

of interest that the trend is for a modestof interest that the trend is for a modest

excess of Caesarean section deliveries priorexcess of Caesarean section deliveries prior

to the puerperal psychotic episodes (oddsto the puerperal psychotic episodes (odds

ratioratio&&1.6). Of the 21 Caesarean sections1.6). Of the 21 Caesarean sections

performed for first deliveries, 20 wereperformed for first deliveries, 20 were

followed by puerperal psychosis (followed by puerperal psychosis (ww22¼2.7,2.7,

d.f.d.f.¼1,1, PP550.09). This warrants further0.09). This warrants further

study in larger samples.study in larger samples.

Gender of the childGender of the child

The results of studies examining the re-The results of studies examining the re-

lationship between gender of the baby andlationship between gender of the baby and

puerperal psychosis are inconclusive, but apuerperal psychosis are inconclusive, but a

number of studies have reported an associa-number of studies have reported an associa-

tion with female births (Kendelltion with female births (Kendell et alet al, 1987;, 1987;

AgrawalAgrawal et alet al, 1990; Okano, 1990; Okano et alet al, 1998). In, 1998). In

one study this rate was surprisingly high atone study this rate was surprisingly high at

74% of cases (Agrawal74% of cases (Agrawal et alet al, 1990) but in, 1990) but in

others there was a more modest increaseothers there was a more modest increase

(56%; Okano(56%; Okano et alet al, 1998). The current, 1998). The current

study, in contrast, found a trend for epi-study, in contrast, found a trend for epi-

sodes of puerperal psychosis to follow thesodes of puerperal psychosis to follow the

delivery of male babies. This association,delivery of male babies. This association,

however, was not statistically significanthowever, was not statistically significant

and a number of other studies have foundand a number of other studies have found

no difference in the gender ratio (Kendellno difference in the gender ratio (Kendell

et alet al, 1981; Videbech & Gouliaev, 1995)., 1981; Videbech & Gouliaev, 1995).

It is difficult to explain this associationIt is difficult to explain this association

and it is possible that it may merely reflectand it is possible that it may merely reflect

chance variation.chance variation.

Short gestation periodShort gestation period

It has been reported that preterm deliveryIt has been reported that preterm delivery

may be associated with puerperal psycho-may be associated with puerperal psycho-

sis. In a matched control study, Videbechsis. In a matched control study, Videbech

& Gouliaev (1995) found that probands& Gouliaev (1995) found that probands

had more than a twofold increased risk ofhad more than a twofold increased risk of

preterm delivery and lower birth weight ofpreterm delivery and lower birth weight of

the child compared with the carefullythe child compared with the carefully

matched obstetric controls – a finding thatmatched obstetric controls – a finding that

could not be explained by differences incould not be explained by differences in

parity among the two groups. Paffenbargerparity among the two groups. Paffenbarger

(1982) reported a similar association.(1982) reported a similar association.

Others have failed to confirm the associa-Others have failed to confirm the associa-

tion with either a short gestation periodtion with either a short gestation period

or low birth weight (Kendellor low birth weight (Kendell et alet al, 1987)., 1987).

Our analyses showed no difference in gesta-Our analyses showed no difference in gesta-

tion period between deliveries affected andtion period between deliveries affected and

unaffected by puerperal psychosis.unaffected by puerperal psychosis.

LimitationsLimitations

The findings outlined above must be in-The findings outlined above must be in-

terpreted in the light of a number of limita-terpreted in the light of a number of limita-

tions of this study. First, although thetions of this study. First, although the

number of women with an episode of puer-number of women with an episode of puer-

peral psychosis was large, at 129, the num-peral psychosis was large, at 129, the num-

ber who had had another deliveryber who had had another delivery

ununaffected by affective illness was muchaffected by affective illness was much

lower,lower, at 53. Larger samples would clearlyat 53. Larger samples would clearly

be desirable to enhance the power to identi-be desirable to enhance the power to identi-

fy risk factors.fy risk factors.

Second, the range of possible risk fac-Second, the range of possible risk fac-

tors examined was limited to a number oftors examined was limited to a number of

those that had been implicated in previousthose that had been implicated in previous

studies. There may be other risk factors thatstudies. There may be other risk factors that

we have not examined that are associatedwe have not examined that are associated

with vulnerability to puerperal psychosis.with vulnerability to puerperal psychosis.

Third, much information was obtainedThird, much information was obtained

retrospectively, predominantly by self-retrospectively, predominantly by self-

report. Although prospective studies wouldreport. Although prospective studies would

be preferable, it would be practically im-be preferable, it would be practically im-

possible to obtain data on this number ofpossible to obtain data on this number of

women with puerperal psychosis, and wewomen with puerperal psychosis, and we

have shown that both the diagnosis of thehave shown that both the diagnosis of the

puerperal episode and the information col-puerperal episode and the information col-

lected on the key variables studied havelected on the key variables studied have

high reliability.high reliability.

ConclusionsConclusions

This study provides further evidence re-This study provides further evidence re-

garding the association between lower par-garding the association between lower par-

ity and puerperal psychosis. It also suggestsity and puerperal psychosis. It also suggests

that experiencing complications duringthat experiencing complications during

delivery is associated with developing adelivery is associated with developing a

severe episode of post-partum psychosis.severe episode of post-partum psychosis.

Further studies examining the link betweenFurther studies examining the link between

puerperal psychosis and these factorspuerperal psychosis and these factors

would be of benefit. Increasing our under-would be of benefit. Increasing our under-

standing of the risk factors associated withstanding of the risk factors associated with

puerperal psychosis has implications for thepuerperal psychosis has implications for the

identification and treatment of women atidentification and treatment of women at

risk, and may also give important clues torisk, and may also give important clues to

the aetiology of affective disorders both inthe aetiology of affective disorders both in

the puerperium and at other times.the puerperium and at other times.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The risk of puerperal psychosis is highest following the birth of a first baby.The risk of puerperal psychosis is highest following the birth of a first baby.

&& The risk of puerperal psychosismay also be increased following deliveries affectedThe risk of puerperal psychosismay also be increased following deliveries affected
by obstetric complications.by obstetric complications.

&& Psychological and biological differences between first and subsequent deliveriesPsychological and biological differences between first and subsequent deliveries
and between thosewith andwithout obstetric complications are important avenuesand between thosewith andwithout obstetric complications are important avenues
for further research into the aetiology of puerperal psychosis.for further research into the aetiology of puerperal psychosis.

LIMITATIONSLIMITATIONS

&& Despite a large overall sample and awithin-subject design, the numbers in someDespite a large overall sample and awithin-subject design, the numbers in some
analyses were relatively small.analyses were relatively small.

&& Theremay be risk factors other than those examined here that are associatedTheremay be risk factors other than those examined here that are associated
with vulnerability to puerperal psychosis.with vulnerability to puerperal psychosis.

&& The informationwas obtained retrospectively andmay be subject to bias.The informationwas obtained retrospectively andmay be subject to bias.
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