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Postpartum psychosis is defined as a psychotic episode occurring within 4 to 6
weeks of childbirth. While there is robust evidence that adverse life events are
associated with the onset and relapse of psychosis outside the postpartum period,
the extent to which these contribute to postpartum psychosis is less clear. This
systematic review examined whether adverse life events are associated with an
increased likelihood of developing postpartum psychosis or subsequent relapse
in women diagnosed with postpartum psychosis. The following databases were
searched from inception to June 2021: MEDLINE, EMBASE, PsycInfo. Study level
data were extracted including setting, number of participants, type of adverse
event, and differences between groups. A modified version of the Newcastle-
Ottawa Quality Assessments Scale was used to assess risk of bias. In total, 1933
records were identified, of which 17 met the inclusion criteria, comprising nine
case—control studies and eight cohort studies. Most studies (16/17) examined the
association between adverse life events and the onset of postpartum psychosis,
with only in which the outcome was relapse of psychosis. Overall, there were
63 different measures of adversity examined (most of which were examined in a
single study only) and 87 associations between these measures and postpartum
psychosis tested across the studies. In terms of statistically significant associations
with onset/relapse of postpartum psychosis, 15 (17%) were positive (i.e., the
adverse event increased the risk of onset/relapse), 4 (5%) were negative, and 68
(78%) were not statistically significant. Our review highlights the diversity of risk
factors examined in this field, with few attempts at replication, hence limiting the
ability to conclude that any single risk factor is robustly associated with the onset
of postpartum psychosis. Further large-scale studies, that attempt to replicate
earlier studies, are urgently needed to determine whether adverse life events play
a role in the onset and exacerbation of postpartum psychosis.

Systematic review registration: [https://www.crd.york.ac.uk/prospero/display_
record.php?RecordID=260592], identifier [CRD42021260592].

psychotic disorders, schizophrenia, postpartum, perinatal, childbirth, adverse childhood
experiences, stress, trauma
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1. Introduction

Postpartum psychosis is a psychiatric emergency (1) that occurs
in 0.9 to 2.6 per 1,000 births (2). Variation in the definition of
postpartum psychosis across studies has prevented a global estimate
of prevalence and meaningful comparison across countries (2). The
risk of illness onset is higher among women with an existing diagnosis
of bipolar disorder, those who have experienced postpartum psychosis
following a previous pregnancy, and in primiparous women (3).
Postpartum psychosis typically presents within 10-19 days of birth,
with the most common presentation being a combination of affective
and psychotic symptoms (4). The nosology of postpartum psychosis
is not clear but the disorder is generally considered to fall within the
bipolar spectrum (5), with overlapping symptomatology (6). Indeed,
bipolar disorder has the highest risk of relapse within the postpartum
period (7).

While postpartum psychosis is relatively rare, it is associated with
severe outcomes: women with postpartum psychosis are at increased
risk of suicide (8), a leading cause of maternal death in the year
following delivery (9). With respect to illness course, most women
experiencing postpartum psychosis do not have a previous history of
mental illness (10), yet more than half later experience relapses that
are not associated with childbirth (11). Compared to psychotic
episodes that occur during other periods, postpartum psychosis has a
clear triggering event, childbirth. However, the reasons why a small
subgroup of women are particularly vulnerable to developing an
episode of psychosis following birth are poorly understood.

Outside the postpartum period, psychotic disorders are thought
to arise through a complex interaction of genetic (12), developmental
(13), and environmental risk factors (14). Adverse life events form a
category of environmental risk factors, broadly defined as exposure to
difficult or unpleasant situations or experiences (15), that can occur
during childhood or adulthood. Childhood adverse life events most
frequently studied in relation to psychosis include household poverty,
parental separation, death of a parent, neglect, abuse, and bullying
(15). In adulthood, adverse events may include relationship
breakdown, employment difficulties, death of a loved one, and housing
problems (16). Some adverse events are specific to the postpartum
period, such as complications of pregnancy, complications of
childbirth, and complications in the neonate. Although these events
are not typically included as ‘adverse events’ in the body of psychosis
research, there is evidence that they are psychologically distressing for
the mother (17) and might therefore be an important risk factor for
postpartum psychosis.

While there is consistent evidence indicating that adverse life
events are associated with psychosis onset in both males and females
(16) and with illness relapse (18), previous narrative reviews (4, 19,
20), have found limited evidence to suggest that adverse life events or
social stress are significant risk factors for postpartum psychosis. In
contrast, other postpartum disorders such as depression are robustly
associated with adverse life events (21) and perinatal complications
(22). Given the contribution of adverse life events to development of
(non-postpartum) psychosis and postpartum depression, a systematic
appraisal of their role in the onset of postpartum psychosis in
warranted. We are aware of one systematic review that examined
peripartum complications in relation to first onset postpartum
psychosis (23): the authors identified various risk factors from single
studies but included case reports and case series (which could
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introduce bias) and did not utilize a risk of bias tool to assess this in a
structured way.

To address the gap in current knowledge, we aimed to
systematically review and appraise the quality of evidence for the
association of adverse life events with (i) new onset of postpartum
psychosis, and (ii) subsequent relapse of psychosis (irrespective of
whether relapse occurred following childbirth) in women previously
diagnosed with postpartum psychosis. We defined adverse life events
as any event that could be considered as a stressor, ranging from
individual events occurring in childhood or adulthood, those assessed
using life event scales/checklists, and perinatal complications.

2. Materials and methods

PRISMA guidelines for systematic reviews were followed (24), see
Supplementary material for checklist, and pre-registered with
PROSPERO (CRD42021260592).

2.1. Search strategy

The following databases were searched from inception until June
2021: MEDLINE, EMBASE, Psychinfo. References from a recent
review (23) examining associations between obstetric complications
and postpartum psychosis were searched. Titles, abstracts, and
keywords were searched using the combinations of terms shown
with the full
Supplementary Materials:

below, search strategy outlined in the

o Puerper* OR Postpart* OR Post-part* OR After-pregnan* OR
Childbirth* OR Child-birth* OR New-mother* OR Labor OR
Labour OR Cesarean OR Delivery OR Deliveries OR Postnatal*
OR Post-natal* OR Parturition

o Psychosis* OR Psychotic* OR Psychoses* OR Bipolar OR Mania*

« Life event OR Stress* OR Trauma* OR Advers* OR Abus*

Two authors (ER, VCSB) screened study titles and abstracts of all
articles identified in the search and retrieved potentially relevant full-
text articles for detailed examination. Full-text publications were then
independently reviewed against inclusion criteria by a minimum or
two authors (ER, VCSB, TR). Disagreements were resolved by the
senior author (AEC).

2.2. Inclusion criteria

Studies were included if they measured the association between
adverse life events and first onset of postpartum psychosis or
subsequent relapse (either within or outside the postpartum period)
among those who had a history of postpartum psychosis. Both
prospective and retrospective studies were included, with no
restrictions based on language. Studies examining risk factors for first
onset postpartum psychosis were excluded if they did not include a
control group of healthy women, or if they examined a range of
postpartum psychiatric disorders without a clearly defined subgroup
with postpartum psychosis. Studies examining factors associated with
psychosis relapse among women with postpartum psychosis were
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excluded if they did not include a non-relapsed comparison group.
Case studies, reviews, and publications that had not undergone peer
reviewed (dissertations and conference abstracts) were not eligible
for inclusion.

First-onset postpartum psychosis was defined as the first psychotic
episode occurring during the postpartum period. Given variability in
the length of this period across studies, and to maximize the number
of studies eligible for inclusion, we considered any definition of
‘postpartum’ used by the original study authors. This could be longer
than the definitions applied in the most recent versions of the
Diagnostic and Statistical Manual [DSM-5, (25)] or the International
Classification of Diseases [I[CD-11, (26)] which require onset within
4 and 6 weeks after birth, respectively. Relapse in patients with a prior
diagnosis of postpartum psychosis was defined as any subsequent
psychotic episode (either within, or outside of, any subsequent
postpartum period), as indicated by exacerbation of psychotic
symptoms, clinical diagnosis of psychotic episode, readmission to
hospital, or a combination of these.

There were no restrictions on the type of adverse life events; these
encompassed abuse (physical, emotional, sexual or neglect), stressful
life events, trauma, or other adverse experiences. In addition to
conventionally defined adverse life events, any complication relating
to pregnancy, childbirth, or the neonate was also considered an
adverse life event as these complications are known to
be psychologically distressing and are associated with
postpartum depression.

2.3. Data extraction

Two authors (ER, TJR) extracted study level data independently,
with any discrepancies discussed with the senior author (AEC). The
following variables were extracted for each study: study setting,
number of participants, mean age, length of postpartum period, type
of adverse event measured, and study results. For studies using a scale
or questionnaire to assess adverse events, the mean and standard
deviation (SD) were extracted. For longitudinal studies examining
associations between risk factors and outcome, the incidence rate ratio
(IRR), relative risk (RR), odds ratio (OR) or hazard ratio (HR) were
extracted. For those comparing the number of adverse events between
groups, the absolute number, median and interquartile range (IQR)
were extracted. For studies with overlapping samples (27, 28), the
study with the most complete relevant dataset was included, with
authors contacted if this was not clear.

The two pre-specified primary outcome measures were (i) the
development of first-onset postpartum psychosis and (ii) relapse of
psychosis among women with a history of postpartum psychosis.
We classified adverse life events as: complications relating to
childbirth, complications of pregnancy, complications in the neonate,
individual adverse events experienced by the mother in both
childhood and adulthood, and scales measuring life events.

2.4. Assessment of study quality
Modified versions of the Newcastle-Ottawa Quality Assessment

Scale for case-control and cohort studies (29) were used to assess the
risk of bias. These scales assess study quality in the domains of
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selection of participants, comparability of groups, and measurement
of outcome. Ratings were performed independently by a minimum of
two authors (ER, TJR, AEC) with disagreement resolved by discussion.
The maximum possible score was 12 for both case-control and
cohort designs.

3. Results

Searching of electronic databases and manual citation searching
yielded 1,933 records after deduplication (see Figure 1), of which 17
met the inclusion criteria (27, 30-45), representing 18 independent
study samples. Of the 17 included studies, eight were identified via
database searching (27, 30, 32, 33, 35, 37, 44, 45), five were identified
from a recent systematic review by Nguyen et al. (34, 38, 40, 42, 43)
and four studies were found by citation searching of included
references (31, 36, 39, 41). Five samples were from Denmark, four
from the UK, three from Sweden, three from North America, one
from South Africa, one from the Netherlands, and one from India.
Nine studies used a case—control design and eight used a cohort
design. The earliest study was published in 1960, with most published
after 2000. All but one of these studies (16/17) examined the
association between adverse life events and new onset of postpartum
psychosis; only one study (41) examined the association between
adverse life events and subsequent relapse among women previously
diagnosed with postpartum psychosis.

Characteristics and findings of the nine case-control studies are
summarized in Table 1. The total sample size of case-control studies
was 1,603, with a mean study sample size of 178 (SD=152). The total
number of participants with postpartum psychosis was 821
(mean=91; SD=115). Six studies measured exposure to obstetric
complications (obtained from medical records), and three used
checklists to measure exposure to psychosocial stressors. All studies
compared women diagnosed with postpartum psychosis (cases) to
healthy postpartum women (controls), while Aas et al. (27)
additionally included a group who were at risk of postpartum
psychosis (due to history of bipolar disorder or schizoaffective
disorder) but remained well in the postpartum period.

Findings from the seven cohort studies examining onset of
postpartum psychosis are summarized in Table 2. Five were
population-based registry studies, based in either Denmark or
Sweden. The mean sample size across all cohort studies was 1,007,586
(SD=1,483,998) and the mean number of cases of postpartum
psychosis 1,147 (SD=1,712). There was potential overlap across the
study samples, with Meltzer-Brody et al. (37), Meltzer-Brody et al.
(36), and Warselius et al. (45) using national registry data from
Denmark to measure the association of different exposures. While
Nager et al. (38), Vikstrom et al. (44), and Warselius et al. (45) used
overlapping samples of the Swedish population. However, as all studies
with potentially overlapping samples measured different exposures,
all were included in the review. Findings from the single study (41)
examining subsequent relapse in women previously diagnosed with
postpartum psychosis are summarized in Table 3.

Across studies, a wide range of adverse life events were examined.
These were broadly categorized as individual psychosocial stressors
experienced by the mother (either in childhood or adulthood), life
event checklists, complications of pregnancy, complications of birth,
and complications in the neonate.
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FIGURE 1

PRISMA flow diagram of study selection.

3.1. Individual psychosocial stressors
experienced by the mother

Three individual adult psychosocial stressors were each examined by
a single large population-based cohort study: previous abortion (37), in
vitro fertilization (44), and death of a close relative in the year before or
during pregnancy (45). None showed an association with postpartum
psychosis. Meltzer-Brody et al. (37) examined previous abortion in a
Danish population-based study of 392,458 women, and found no
association with the onset of postpartum psychosis [RR=0.81 (95% CI:
0.56-1.18)]. Vikstrom et al. (44) compared rates of postpartum psychosis
among women who had become pregnant by in vitro fertilization with
primiparous women experiencing spontaneous conception who were
randomly selected from the Swedish Medical Birth Register. In the in vitro
fertilization sample, 0.3% developed postpartum psychosis, compared
with 0.4% of the spontaneous conception sample [OR=1.18 (95% CI:
0.59-2.37)]. In a further registry study using data from Denmark and
Sweden, Warselius et al. (45) investigated death of a close relative in the
year before or during pregnancy but found no significant association with
onset of postpartum psychosis [adjusted HR=1.02 (95% CI: 0.76-1.37)].

Individual childhood adverse events were examined in one
population-based cohort study of 85,080 women in Denmark, of
whom 31 developed postpartum psychosis (36). None of the risk
factors examined (family disruption, parental somatic illness, parental
labour market exclusion, parental criminality, placement in out-of-
home care, parental psychopathology) were significantly associated
with onset of postpartum psychosis. Moreover, relative to experiencing
no adverse events, postpartum psychosis was not associated with
experiencing one, two, or more than two adverse events.
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3.2. Life event checklists

Three studies (27, 32, 33) used life event checklists to measure
adverse events, these measures included the List of Threatening
Experiences (46), Life Events and Difficulties Schedule (47), and
Interview for Recent Life Events (48).

Aas et al. (27) reported a positive association between life events
and postpartum psychosis in the UK, though this was a small study
with a case—control design. This study included women with
postpartum psychosis, women at risk of postpartum psychosis (due to
a previous diagnosis of bipolar disorder or schizoaffective disorder)
who remained well, and healthy controls. Mean scores on the List of
Threatening Experiences questionnaire were 3.5 (SD 3.4) in
postpartum psychosis group, 2.2 (SD 3.2) in at risk group who did not
develop postpartum psychosis, and 0.7 (SD 1.7) in healthy controls.
There was a significant effect of group status on scores (F=4.3,
p=0.019), with pairwise comparisons showing that mean life event
scores were statistically different in the postpartum psychosis group
and healthy controls only (p=0.007).

In another small UK case-control study, Brockington et al. (32)
found a negative association between life events assessed using the Life
Events and Difficulties Schedule, where women with postpartum
psychosis were less likely to have experienced severe events or major
difficulties in the 38 weeks prior to interview (y*=4.9, p=0.026). A
further UK case-control study conducted by Dowlatshahi and Paykel
(33) used the Interview for Recent Life Events (examining events in
the past 13 months) and found no statistically significant differences
in the number of recent life events experienced by women with
postpartum psychosis and healthy controls.
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TABLE 1 Summary of case—control studies examining association with onset of postpartum psychosis.

Number of

participants

Percentage
first episode

Postpartum Diagnosis

period

Country

Setting

Adverse
event

Measures

Findings

Aas 2020 (27) 56 (14 postpartum 71 4weeks DSM-1V,SCID | UK Perinatal services in Recent List of Threatening | Mean LTE score 3.5 (SD 3.4) in postpartum psychosis group, 2.2 (SD 3.2) in at risk group
psychosis, 16 at risk of two London hospital stressful life Experiences who did not develop postpartum psychosis, 0.7 (SD 1.7) in healthy controls. Significant
postpartum psychosis trusts events questionnaire difference between groups (F=4.3, p=0.019), post hoc tests showed that the postpartum
who remained well, 26 psychosis group was significantly different from healthy controls (p =0.007).
healthy controls)

Allwood 2000 (30) | 489 (381 postpartum 78 90 days DSM-III-R South Africa | Department of Psychosocial | Severity of No significant differences in the Severity of Psychosocial Stressors Scale. Higher incidence
psychosis, 98 healthy Psychiatry at stressors Psychosocial of Cesarean sections in the healthy control group (may be an artifact of the follow-up, as
controls) Baragwanath Stressors Scale control patients who had natural deliveries were less likely to return for assessment). The

Hospital, cohort was rated by clinicians | prospective postpartum psychosis group had longer (mean =7.4 days) hospital stays than
of Black African using medical healthy controls (mean =3.5 days, p <0.001). A higher proportion of babies needed
women records; clinical intensive care stay in the prospective postpartum psychosis group (40.7%) than the

file review to healthy control group (24.5%, p <0.01).

determine mode

of delivery, length

of hospital stay,

and complications

Bergink 2013 (31) | 119 (63 postpartum 100 4weeks DSM-IV-TR, Netherlands | Mother and baby unit, | Cesarean Not reported 6/63 (9.5%) women in the postpartum psychosis group had Cesarean section, compared
psychosis, 56 healthy SCID Department of Section with 14/65 (25%) of healthy controls. This was statistically significant (Fisher exact test,
controls) Psychiatry of Erasmus P =0.03). 6/63 (9.5%) and 7/56 (9.3%) of postpartum psychosis and controls had vacuum

University Medical extraction, differences were not statistically significant (Fisher’s exact, p =0.77).
Center, Rotterdam

Brockington 1990 | 113 (33 postpartum 100 1 month Research UK Mother and baby unit | Recent life Life Events and 15% of the postpartum psychosis group experienced a ‘provoking agent’ (defined as a

(32) psychosis, 80 healthy diagnostic at South Manchester events Difficulties markedly or moderately threatening life event or difficulties that were rated as sufficiently
controls) criteria University Hospital Schedule severe) in the 38 weeks prior to interview compared with 36% of the community sample

(Chi-squared test=4.94, p =0.026).

Dowlatshahi 1990 | 66 (33 postpartum Not reported 1month ICD-9 UK Two Mother and Baby | Recent life Interview for No significant differences between groups in the overall number of recent life events in

(33) psychosis, 33 healthy Units in South events Recent Life Events | the postpartum psychosis group (mean=2.67) compared to controls (mean =3.36), test
controls) London statistics and p values not reported. No differences when each type of event examined

separately. Among those with postpartum psychosis, no differences between the 12
patients who also fulfilled depression criteria (mean=2.17) and the 21 patients those who

did not (mean=2.95).

(Continued)
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TABLE 1 (Continued)

to identify all women
admitted for the first
time to a psychiatric
department in Arhus
County with a

psychotic episode

Number of Percentage Postpartum Diagnosis Country Setting Adverse = Measures Findings
participants first episode period event

Paffenbarger 1961 | 378 (126 postpartum 100 6months Not reported USA Cincinnati, Ohio. Obstetric Hospital records Significantly more women with postpartum psychosis experienced maternal respiratory

(39) psychosis, 252 healthy complications illness than healthy women, 9% vs. 3% (Chi-squared test p < 0.05). Total dystocia was also
controls) significantly more common in women with postpartum psychosis than healthy women,

14% vs. 5% (Chi-squared test, p < 0.05) as was fetal/neonatal death, 7% vs. 3% (Chi-
squared test, p = 0.02). No significant differences between postpartum psychosis and
healthy women were found for pre-eclampsia, 9% vs. 3%; placenta previa, 1% vs. 1%;
abruptio placentae, 1% vs. 1%; prolapsed cord, 2% vs. 0%; malpresentation, 10% vs. 5%;
cephalopevlic disproportion, 2% vs. 0%; uterine dysfunction, 5% vs. 0%.

Sharma 2004 (40) | 42 (21 postpartum Not reported 4weeks DSM-1V Canada Two hospitals in Duration of Case note review Mean duration of labour 11.15h in the postpartum psychosis group and 7.34h in the
psychosis, 21 healthy London, Ontario and | labour and control group (one sided t test, p<0.05). 71% of the postpartum psychosis group had
controls, note only 34 a third in the town of | night-time night-time delivery compared to 41% of the control group (Chi-squared test, p<0.05).
participants had Woodstock delivery
duration of labour data)

Upadhyaya 2014 200 (100 postpartum 100 42 days DSM-IV-TR India Government tertiary | Obstetric Questionnaire No significant difference in Cesarean/instrumental delivery, 37% in postpartum psychosis,

(42) psychosis, 100 healthy care hospital in rural complications | (not well 18% in controls (Chi-squared test, p =0.12). No significant difference in any maternal
controls) Uttarakhand, described) complication during pregnancy, 36% in postpartum psychosis, 24% in healthy controls

(Chi-squared test, p =0.06). Any maternal complication during the perinatal period was
significantly more common in the postpartum psychosis group than in the healthy control
group, 38% vs. 22% (Chi-squared test, p =0.01). Significantly more complications in the
new-born, 21% in postpartum psychosis, 8% in healthy controls (Chi-squared test,
p=0.009).

Videbech 1995 150 (50 postpartum 100 1year ICD-8 and Denmark The Danish Obstetric Hospital records Preterm birth occurred in 27% of postpartum cases vs. 9% of controls; after adjusting for

(43) psychosis, 100 healthy DSM-1IV Psychiatric Central complications parity, this was statistically significant (OR=3.6, p<0.01). Mean birth weight significantly
controls) Register and the lower in women with postpartum psychosis compared to controls (3,204 g vs. 3,523 g,

Danish Medical Birth Chi-squared =10.78, p <0.05). No significant differences in post-term delivery or birth
Register were linked duration. Complications during pregnancy (such as bleeding or uterine contractions

leading to sick leave) occurred with equal frequency in the cases and the controls. The
birth complications and surgical interventions such as acute Cesarean section did not

occur more frequently than expected among the probands.

DSM, Diagnostic and Statistical Manual; SCID, Structured Clinical Interview for DSM; LTE, List of Threatening Experiences; SD, Standard Deviation, International Classification of Disease.
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TABLE 2 Summary of cohort studies examining onset of postpartum psychosis.

Number of Percentage  Postpartum Diagnosis Country Setting Adverse  Measures Findings
participants = first episode period event
Kendell 1981 | 35,800 (71 Not reported 90 days ICD-8 UK All women who were admitted to Obstetric Hospital 21.6% of the postpartum psychosis group had Cesarean section, compared with 8.4% of the
(34) postpartum a psychiatric hospital (Royal complications | records healthy controls, Chi-squared test, significant at the 1% level. Other variables that were not
psychosis) Edinburgh Hospital) within statistically significant - perinatal death 2.8% vs. 1.7%, forceps delivery 16.9% vs. 18.7%,
90 days of childbirth. Data taken antepartum hemorrhage 4.2% vs. 2.3%, anemia in pregnancy 1.4% vs. 3.2%, malposition in
from all births in Edinburgh utero 2.8% vs. 0.9%, hydramnios 0% vs. 1.1%, renal/urinary infection 8.4% vs. 6.4%, pre-
between 1971 and 1977. eclampsia 7.0% vs. 11.3%, post-partum hemorrhage 0% vs. 4.9%, abnormality of bony pelvis
0% vs. 1.2%, malpresentation of fetus 2.3% vs. 1.3%, prolonged labor 1.4% vs. 3.5%, laceration
of perineum 2.8% vs. 3.5%, sepsis 2.8% vs. 3.4%, pyrexia of unknown origin 1.4% vs. 1.8%,
puerperal anemia 2.8% vs. 1.8%.
Lewkowitz 1,203,050 (4,746 100 1year ICD-9 USA Florida State Inpatient Database Stillbirth at Hospital 0.9% of mothers who experienced stillbirth developed postpartum psychosis vs. 0.4% in the
2019 (35) postpartum and Emergency Department >23 weeks’ records livebirth group. Stillbirth associated with postpartum psychosis in multivariable model
psychosis) Database of the Agency for gestation [OR=2.27 (95% CI: 1.79-2.88)] adjusted for maternal age, race/ethnicity, insurance type,
Healthcare Research and Quality’s income quartile by zip code, mode of delivery, severe intrapartum maternal morbidity, and
Healthcare Cost and Utilization medical comorbidities.
Project from 2005-2015, including
all in-hospital deliveries from the
third quarter of 2005 through
December 31, 2014.
Meltzer- 392,458 (172 100 6months ICD-8,ICD-10 | Denmark Danish registry / population Obstetric Registry No association between any pregnancy/obstetrical complication and risk of postpartum
Brody 2017 postpartum study - women born in Denmark complications psychosis including pre-eclampsia [IRR =0.95 (95% CI: 0.46-1.97)], eclampsia [IRR=0.00
(37) psychosis) to Danish-born parents between (95% CI: 0.00-0.00)], gestational diabetes [IRR=0.67 (95% CI: 0.17-2.74)], gestational
January 1980 and December 1998 hypertension [IRR=0.99 (95% CI: 0.31-3.16)], hyperemesis gravidarum [IRR=1.36 (95% CI:
without previous psychiatric 0.43-4.27)], fetal stress [IRR=1.00 (95% CI: 0.69-1.44)], postpartum hemorrhage [IRR=0.96
diagnoses who gave birth between (95% CI: 0.53-1.75)], Cesarean section [IRR=1.21 (95% CI: 0.82-1.78)], preterm birth
1995 and 2012 [IRR=1.05 (95% CI: 0.65-1.69)], still birth [[RR=0.00 (95% CI: 0.00-0.00)], previous
abortion [IRR=0.81 (95% CI: 0.56-1.18)].
Meltzer- 85,080 (31 100 6months ICD-8,ICD-10 | Denmark Danish registry / population Early adverse | Registry Across all studied adversities, no increased risk of postpartum psychosis. Hazard ratios for
Brody 2018 postpartum study - all women born in life events family disruption [HR=0.99 (95% CI: 0.41-2.37)], parental somatic illness [HR =1.00 (95%
(36) psychosis) Denmark on 1 January 1955 or CI: 0.35-2.86)], parental labor market exclusion [HR=1.56 (95% CI: 0.52-4.63)], parental
later, who gave birth to a singleton, criminality [HR=0.37 (95% CI: 0.05-2.85)], placement in out-of-home care [HR =1.48 (95%
live-born child between 1 January CI: 0.31-7.12)], parental psychopathology excluding substance use disorder [HR=0.91 (95%
1995 and 30 June 2012. CI: 0.20-4.10)]. Too few exposed cases for parental death or parental substance use disorder
to reliably estimate hazard ratios. Relative to experiencing 0 events, risk of postpartum
psychosis was not significantly associated with exposure to 1 event [HR=0.84 (95% CI:
0.35-2.05)], 2 events [HR=1.49 (95% CI: 0.53-4.17)] or 3 or more events [HR=0.72 (95% CI:
0.16-3.32)].

(Continued)
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TABLE 2 (Continued)

Number of Percentage  Postpartum Diagnosis Country Setting Adverse  Measures Findings
participants  first episode period event
Nager 2008 1,133,368 (1,413 65 3months ICD-8,ICD-9 | Sweden All Swedish first-time mothers Obstetric Registry In the fully adjusted model, (adjusted for age, year of delivery and previous hospitalization for
(38) postpartum between 1 January 1975 and 31 complications psychiatric disorder) only preterm birth [HR=1.20 (95% CI: 1.01-1.44)] was significantly
psychosis) December 2003, obtained by associated with postpartum psychosis. The following were not significant in the fully adjusted
linking national population model: preeclampsia [HR=1.13 (95% CI: 0.84-1.53)], obstetric trauma of the mother [HR=1.04
registers to the Medical Birth (95% CI: 0.83-1.30)], postpartum hemorrhage [HR=0.87 (95% CI: 0.67-1.13)], birth trauma in
Register and the Hospital the neonate [HR=0.97 (95% CI: 0.73-1.29)], respiratory disorder in the neonate [HR=1.18 (95%
Discharge Register. CI: 0.99-1.40)], severe birth asphyxia [HR=1.26 (95% CI: 0.90-1.77)], mild/moderate birth
asphyxia [HR=1.11 (95% CI: 0.93-1.32)], neonatal jaundice [HR=0.94 (95% CI: 0.75-1.19)],
post-term birth [HR=0.80 (95% CI: 0.49-1.29)], multiple birth [HR=0.84 (95% CI: 0.47-1.52)],
Cesarean section [HR=1.13 (95% CI: 0.99-1.30)], perinatal death [HR=1.18 (95% CI: 0.75-
1.86)], small-for-gestational-age infant [HR =1.15 (95% CI: 0.92-1.43)]. In the partially adjusted
model (adjusted for age and year of delivery), respiratory disorder in the neonate [HR=1.27 (95%
CI:1.07-1.51)], severe birth asphyxia [HR=1.39 (95% CI: 1.00-1.95)], preterm birth [HR=1.46
(95% CI: 1.22-1.74)], Cesarean section [HR=1.32 (95% CI: 1.15-1.51)], perinatal death
[HR=1.59 (95% CI: 1.01-2.50)], and small-for-gestational-age infant [HR=1.42 (95% CI: 1.17-
1.77)] were all significantly associated with postpartum psychosis.
Vikstrom 29,036 (106 99.6 1year ICD-10 Sweden Individuals who received IVF IVF Registry No difference in prevalence of postpartum psychosis between those undergoing IVF and
2017 (44) postpartum between 1st January 1988 to 31st those not (0.3% vs. 0.4%, Chi square test, p=0.169), in multivariable analysis the odds of
psychosis) December 2012 and who were postpartum psychosis were no different in controls relative to IVF group [OR=1.18 (95% CI:
born from st January 1973 to 31st 0.59-2.37)].
December 1991. Control group of
primiparous women with
spontaneous conception randomly
selected from Swedish Medical
Birth Register.
Warselius 4,174,311 (1,488 100 90 days ICD-8,ICD-9, | Denmark Registry study of live births in Death of Registry No association between death of close relative and risk of first episode postpartum psychosis,
2019 (45) postpartum ICD-10 and Sweden Denmark during 1978-2008 from | close relative adjusted [HR=1.02 (95% CI 0.76-1.37)].
psychosis) Danish Medical Birth Register and | the year
births in Sweden during 1973 before or
2006 from the Swedish Medical during
Birth Register pregnancy

DSM, Diagnostic and Statistical Manual, International Classification of Disease; OR, Odds Ratio; CI, Confidence Interval; HR, Hazard Ratio; RR, Relative Risk; IRR, Incidence Rate Ratio; IVE, In Vitro Fertilization.
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3.3. Complications of pregnancy

0.6

(95% CI: 0.4-0.98)]. No significant

Pre-eclampsia was investigated by four studies, none of which
showed a significant association with postpartum psychosis. These
included two large registry studies in Denmark (37) and Sweden (38),
in addition to a cohort study in the UK (34) and a case—control study
in the USA (39).

Two case—control studies based in Denmark (43) and India (42)

0.9 (95% CL: 0.6-1.3)],
0.7 (95% CL: 0.4-1.5)],
1.0 (95% CI: 0.8-1.2)].

1.0 (95% CI: 0.6-1.6)], multiple

examined any maternal complication during pregnancy, neither of

birth weight >2,500 g versus <2,500 g

differences for other stressors: Cesarean
[RR

Preterm delivery was associated with
reduced risk of readmission [RR

Findings
section [RR
stillbirth [RR
births [RR

which observed an association with onset of postpartum psychosis.
One case—control study in the USA (39) observed that maternal

respiratory illnesses were significantly more common among women
with postpartum psychosis than healthy controls (p <0.05). All other
complications of pregnancy were examined by single studies and did

Measures
Registry

not show significant associations: antepartum hemorrhage (34),

anemia in pregnancy (34), malposition in utero (34), hydramnios (34),
renal/urinary infection (34), gestational diabetes (37), gestational
hypertension (37), hyperemesis gravidarum (37), fetal stress (37),

Adverse
complications

Obstetric

placenta praevia (39), and abruptio placentae (39).

3.4. Complications of birth

The most common complication of birth was Cesarean section,
examined in six studies (two case-control and four cohort). Allwood

Registry / population
study, Danish Medical
Birth Register - women
admitted to a Danish
psychiatric hospital
between 1973 and 1993
with a psychotic
episode less than

91 days after delivery

Setting

et al. (30) found a lower incidence of Cesarean section among women

with postpartum psychosis compared with healthy controls (neither
incidence rates nor statistical tests reported); however, the authors

>
—
=]
c
=]
(o]
@)

interpreted this as a possible artifact due to the method of recruiting

Denmark

the controls (who were identified from follow-up clinic appointments).

In a small (n=119) case-control study in the Netherlands, Bergink and
colleagues (31) similarly observed that Cesarean section was less
common in women with postpartum psychosis (9.5%) compared with
healthy controls (25%), which was statistically significant (p=0.03). In
contrast, Kendell et al. (34), who examined a cohort including all live
births in Edinburgh between 1971 and 1977, reported that Cesarean
section was associated with an increased risk of postpartum psychosis:

Diagnosis
ICD-8

occurring in 21.6% women who went on to develop postpartum
psychosis and 8.4% of the control population (p<0.01). Notably, the
two largest studies (37, 38), both nationwide register studies with low

Postpartum

90 days

risk of bias, observed no significant association between Cesarean
section and risk of onset of postpartum psychosis. Non-significant
associations between Cesarean section and postpartum psychosis onset
were also reported by Nager et al. (38), in a model adjusting for age,
year of delivery, and previous hospitalization for psychiatric disorder
[adjusted HR=1.13 (95% CI: 0.99-1.30)] and Meltzer-Brody et al. (37)
[RR=1.21 (95% CI: 0.82-1.78)]. Consistent with these findings, the
only study examining relapse of postpartum psychosis (41), found no
association with Cesarean section [RR=0.9 (95% CI: 0.6-1.3)].
Pre-term birth was examined by three studies. Videbech et al. (43),

Percentage first
episode

100

using a case—control study design, found that preterm birth was more
common in women with postpartum psychosis (27%) than healthy

Number of
participants

600 (332 relapses, study
reported an additional 9
cases of postpartum
schizophrenia who were
not analyzed in the

results)

controls (9%), which remained statistically significant after adjusting for
parity (OR=3.6, p<0.01). Similarly, a large population cohort study
using Swedish registers (38) observed that pre-term birth was

significantly associated with the onset of postpartum psychosis after

Terp 1999 (41)

adjusting for age, year of delivery, and previous hospitalization for
psychiatric disorder [adjusted HR=1.20 (95% CI: 1.01-1.44)]. However,

TABLE 3 Summary of cohort study examining subsequent relapse in women previously diagnosed with postpartum psychosis.

ICD, International Classification of Diseases; RR, Relative Risk; CI, Confidence Interval.
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a large Danish cohort study failed to replicate this finding (37), instead
observing no association between preterm birth and postpartum
psychosis onset [HR=1.05 (95% CI: 0.65-1.69)]. In contrast, Terp et al.
(41), reported a negative association between preterm birth and
subsequent relapse in women who had been previously diagnosed with
first onset postpartum psychosis [RR=0.6 (95% CI: 0.4-0.98)].

Postpartum hemorrhage was examined by three cohort studies
conducted in Denmark (37), Sweden (38), and the UK (34); none
found an association with this risk factor and onset of postpartum
psychosis. Length of labor was positively associated with postpartum
psychosis in a small (n=38) case-control study (40) (mean duration
of labor 11.15h in the puerperal psychosis group vs. 7.34h in the
control group, one sided t test p <0.05), but showed no association in
another, larger case control study (n=150) (43). A large registry
cohort study based in Sweden (38) and another case—control study in
Denmark (43) examined post-term birth, with neither finding an
association with postpartum psychosis onset. Two studies examined
malpresentation of fetus (34, 39), with neither finding an association.

Most types of birth complication were examined by a single study.
Those showing significant associations with onset of postpartum
psychosis included longer mean length of hospital stay (7.4 days in
cases vs. 3.5days in controls, p<0.001) in a study conducted in
South Africa (30); total dystocia (occurring in 14% in postpartum
psychosis vs. 5% of controls, p<0.05) in a case—control study in the
USA (39); and night-time delivery (occurring in 71% of women with
puerperal psychosis vs. 41% of controls, p <0.05) in one case—control
study in Canada (40). When considering any maternal complication
during perinatal period, a case—control study in India found this was
significantly more common among women with postpartum psychosis
than controls (38% vs. 22%, respectively, p=0.01) (42). The following
birth complications were found to show no association with onset of
postpartum psychosis: vacuum extraction (31), forceps delivery (34),
abnormality of bony pelvis (34), prolonged labor (34), laceration of
perineum (34), sepsis (34), pyrexia of unknown origin (34), puerperal
anemia (34), eclampsia (37), obstetric trauma of the mother (38),
multiple birth (38), prolapsed cord (39), cephalopelvic disproportion
(39), uterine dysfunction (39), Cesarean or instrumental delivery (42),
any birth complications or surgical interventions (43).

3.5. Complications of neonate

Four studies examined perinatal death (including stillbirth).
Paffenbarger et al. (39) reported significantly more fetal or neonatal
deaths in women with postpartum psychosis compared to controls (7%
vs. 3%, p=0.02). In a large study comprising all hospital births in
Florida state between 2005 and 2014, Lewkowitz et al. (35) observed
that subsequent onset of postpartum psychosis was more common
among women who experienced stillbirth (0.9%) compared with the
livebirth group (0.4%). In this study, stillbirth was significantly
associated with postpartum psychosis in a multivariable model adjusted
for maternal age, race/ethnicity, insurance type, income quartile, mode
of delivery, severe intrapartum maternal morbidity, and medical
comorbidities. However, this was not found in other studies. Kendell
et al. (34) failed to find an association between perinatal death and
onset of postpartum psychosis in a UK cohort (2.8% of the postpartum
psychosis group vs. 1.7% of the control group), while a large registry
cohort study in Sweden (38) also failed to find an association in a model
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adjusted for age, year of delivery, and previous hospitalization [adjusted
HR=1.18 (95% CI: 0.75-1.86)].

There was a higher proportion of neonates requiring intensive
care (40.7% in postpartum psychosis and 24.5% of healthy controls,
p<0.01) in a single case-control study in South Africa (30). Similarly,
a single case-control study in India observed that complications in the
neonate were more common among women with postpartum
psychosis compared to controls (21% vs. 8%, respectively, p=0.009)
(42). Videbech et al. (43) reported that the mean birthweight was
lower in the postpartum psychosis group relative to controls (3,204 g
vs. 3,523 g, p<0.05).

The following complications of the neonate that were examined
by single studies were not found to be significantly associated with
postpartum psychosis: birth trauma in the neonate (38), respiratory
disorder in the neonate (38), severe birth asphyxia (38), mild/
moderate birth asphyxia (38), neonatal jaundice (38), and small for
gestational age (38).

3.6. Summary of evidence across all studies

Figure 2 summarizes the results of the reported associations
across studies, grouped by category of adverse event. Overall, 63
different measures of adversity were examined and 87 associations
between these measures and postpartum psychosis were tested. In
terms of statistically significant associations with onset/relapse of
postpartum psychosis, 15 (17%) were positive (i.e., the adverse event
increased the risk of onset/relapse), 4 (5%) were negative (i.e., the
adverse event decreased the risk of onset/relapse), and 68 (78%) were
not statistically significant.

3.7. Risk of bias

Risk of bias ratings for case—control studies are shown in Table 4.
Total scores for case—control studies ranged between 3 and 9, with a
median of 7.0 (IQR=4.0). Only two studies (27, 32) took adequate
steps to ensure that controls did not have postpartum psychosis or any
other mental disorder. No studies demonstrated that non-response
rates were equivalent in cases and controls. Aas et al. (27) and
Videbech et al. (43) scored highest with 9, of note, both studies had
adequate definition of cases, unbiased selection of cases, selection of
representative controls, unbiased selection of controls, adjusted/
matched for confounders, and the same method of ascertaining
exposure in cases and controls. Three studies (Allwood et al. (30),
Bergink et al. (31) and Upadhyaya et al. (42)) obtained low scores
(each scoring 3/12). None of these studies took steps to ensure selected
controls were representative.

Table 5 shows risk of bias scores for cohort studies. Overall, scores
were higher for cohort studies (range: 6-11, median of 8.5, IQR=4.0)
than for the case—control studies (indicating lower risk of bias). All
studies were determined to have used a representative cohort and
ensured the non-exposed and exposed groups were taken from the
same population. Moreover, all employed robust methods to ascertain
exposure, had limited risk of observer bias for the outcome, and had
a sufficiently long time-period for the outcome to occur. However,
none of the studies adequately addressed loss to follow-up in that they
failed to report the proportion who were not followed up and whether
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Frequency of reported associations across studies, grouped by type of adverse event.

attrition was associated with exposure status. That said, several studies
(36-38, 45) noted that individuals were followed until death or
emigration and used appropriate statistical models to account for
censoring. The highest scoring study (11/12) was Meltzer-Brody et al.
(37), this study examined obstetric complications using a population-
based cohort design and was notable as it was one of only two studies
that adequately adjusted for potential confounders. The lowest scoring
study was Kendell et al. (34), which was also the earliest cohort study
and had several limitations including failure to ensure the outcome
was not present at the start of the study, failure to adjust for potential
confounders, and failure to report loss to follow-up.

4. Discussion

To our knowledge, this is the first systematic review to examine
the association between adverse life events and postpartum psychosis.
Our review identified 17 studies examining a wide range of adverse
life events experienced in childhood and adulthood, as well as those
specific to the perinatal period. While these studies failed to
convincingly show that adverse life events (experienced at any stage
of life) contributed to the onset or relapse of postpartum psychosis,
our review identified several major limitations with the current
evidence base which prevents us from drawing meaningful conclusions.

One important limitation was that most risk factors (52/63) were
examined in a single study only; this was particularly the case for
adverse events occurring outside of perinatal period. Although some
studies used population-based registry designs (36, 37, 44, 45), the
number of participants who developed postpartum psychosis was still
relatively low. Furthermore, these record linkage studies defined the
postpartum period as ranging from 3 months to 1year, which is
considerably longer than current DSM or ICD definitions of
postpartum: 4 and 6 weeks, respectively.

Replications of the results are required before concluding that
adverse life events in childhood or adulthood show no association
with postpartum psychosis. Indeed, one study that did not meet our
inclusion criteria suggested an association is possible: Hazelgrove et al.
(28), in a small case—control study, reported that severe childhood
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maltreatment was associated with postpartum relapse in an at-risk
sample. Another study (49) that did not meet inclusion criteria
suggested that there was no difference in the rate of childhood adverse
events between patients with bipolar disorder who did or did not
experience postpartum relapse.

There may also be differences in perceived stress in women
vulnerable to postpartum psychosis. Aas et al. (27) observed that
women with postpartum psychosis reported higher levels of perceived
stress compared with controls, while Allwood et al. (30) also reported
increased levels of perceived stress in their postpartum psychosis
group. This suggests that while rates of adverse events may be similar
among women experiencing postpartum psychosis and healthy
controls, women with postpartum psychosis may perceive these events
as more stressful and/or uncontrollable.

Perinatal complications are not conventionally considered as
adverse life events in psychosis research. These were included to
be as broad as possible in our search. Our findings are similar to a
previous systematic review of peripartum complications in relation
to postpartum psychosis (23), which showed a lack of replication
for any single risk factor. Notably this previous systematic review
had limited information on included studies, did not formally
assess study quality, and included study designs with high risk of
bias, such as case reports.

A lack of association between adverse life events and postpartum
psychosis has been noted in previous narrative reviews (4, 19, 20), but
this is the first systematic review to comprehensively search across a
broad range of risk factors. Given the evidence from research
published to date, identifying individuals at-risk for postpartum
psychosis should focus on well-established risk factors of large effect,
such as personal or family history of postpartum psychosis, or
personal history of bipolar disorder. The lack of association with
adverse life events contrasts with postpartum depression, where
adverse life events are among the strongest predictors (21, 50). It also
differs from psychotic disorders that onset outside the postpartum
period, which have been associated with increased exposure to
adverse life events (16). As noted previously, postpartum psychosis is
conceptualized as part of the bipolar spectrum, thus, it is notable that
childhood adversity is associated with bipolar disorder (51).
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TABLE 4 Risk of bias in case—control studies.

Cases and
Same
controls are Exposure Non-
: : method of
Case Selection Controls do Control matched ascertainment " response
o Cases are Controls ascertaining .
definition . of cases not have the : group and/or robust, uses . rates same in = Total score.
Study representative? ) representative? . . ) ! exposure in
adequate? Max 1 unbiased? outcome of Max 1 unbiased? adjustment reliable/valid cases and case and Max 12
Max 1 Max 1 interest? Max 1 Max 1 for measure? Max controls?
controls?
confounders? 2 Max 1
Max 1
Max 2

Aas 2020 (27) 1 0 1 1 1 1 2 1 1 0 9
Allwood 2000 0 0 0 0 0 0 2 1 0 0 3
(30)
Bergink 2013 1 0 1 0 0 1 0 0 0 0 3
(31)
Brockington 1 0 1 1 1 1 0 1 1 0 7
1990 (32)
Dowlatshahi 0 1 1 0 0 1 2 1 1 0 7
1990 (33)
Paffenbarger 0 1 1 0 1 1 1 0 1 0 6
1961 (39)
Sharma 2004 0 1 1 0 0 1 2 1 1 0 7
(40)
Upadhyaya 0 1 1 0 0 0 0 0 1 0 3
2014 (42)
Videbech 1 1 1 0 1 1 2 1 1 0 9
1995 (43)

Max: maximum score, studies could score a maximum of 1 or 2 for individual questions and a maximum of 12 overall.
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TABLE 5 Risk of bias in cohort studies.

Loss to
follow-up
Non- Exposed and Assessment rate is
exposed unexposed of outcome Follow-u reported,
Exposed cohort P . Outcome P . Assessment ow-up P o
. group Ascertainment are matched has limited sufficiently low (<30%),
is not present - . of outcome Total score.
Author 8 selected exposure of or adjustment  potential for . long for and not
representative? 5 at the start? > : is robust? : Max 12
Max 1 from same robust? Max 1 Max 1 for information Max 2 outcomes to associated
population? confounding? (observer) occur? Max 1 with
Max 1 Max 2 bias Max 1 exposure
status? Max
Kendell 1 1 1 0 0 1 1 1 0 6
1981 (34)
Lewkowitz 1 1 1 1 2 1 2 1 0 10
2019 (35)
Meltzer- 1 1 1 1 2 1 2 1 1 11
Brody 2017
(37)
Meltzer- 1 1 1 1 1 1 1 1 1 9
Brody 2018
(36)
Nager 2008 1 1 1 0 1 1 1 1 1 8
(38)
Terp 1999 1 1 1 1 1 1 1 1 0 8
(41)
Vikstrom 1 1 1 0 2 1 1 1 0 8
2017 (44)
Warselius 1 1 1 1 2 1 1 1 1 10
2019 (45)

Max: maximum score, studies could score a maximum of 1 or 2 for individual questions and a maximum of 12 overall.
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Given the absence of evidence supporting a consistent association
between adverse life events and postpartum psychosis, other
etiological mechanisms beyond the role of adverse events should also
be examined in future research. One important risk factor to consider
is sleep disturbance, which is a recognized feature of bipolar disorder
and schizophrenia (52). Women with bipolar disorder who experience
episodes triggered by sleep loss are twice as likely to have experienced
an episode of postpartum psychosis compared with women without
this trigger (53). Thus, sleep loss associated with childbirth could be a
causative factor for some women with this vulnerability.

Female sex hormones that show major fluctuations during
the postpartum period might also play a contributing role. Indeed
estrogen, which (along with progesterone) increases during
pregnancy and then precipitously falls after birth (19), has been
hypothesized to be protective against psychosis (54) with
withdrawal states associated with psychotic episodes (55).
Despite the plausibility of this potential mechanism, few studies
have directly measured or manipulated hormones in postpartum
psychosis. Of note, a single open label trial of prophylactic
estradiol for the prevention of postpartum psychosis in women
with a bipolar disorder yielded negative findings (56).

There is some evidence to suggest that genetic predisposition
contributes to postpartum psychosis. Women with bipolar disorder
who experienced postpartum psychosis were more likely to report a
history of affective disorder in first-degree relatives than those with
bipolar disorder in the absence of postpartum episodes (57).
Moreover, one study suggests that postpartum psychosis shares
polygenetic liability with both bipolar disorder and schizophrenia but
not major depression (5).

Dysfunction of the immune system has been postulated as a
potential mechanism of postpartum psychosis (58). Pregnancy and
postpartum are associated with immunomodulation that allows
tolerance of the fetus while also providing protection from pathogens.
Key inflammatory markers that have been associated with postpartum
psychosis are interleukin-8, monocyte chemoattractant protein-1 and
c-reactive protein (58). These markers are also associated with
psychotic disorders outside the postpartum period (59).

4.1. Limitations

There are some limitations that should be taken into consideration.
We chose to focus on first-episode postpartum psychosis given that a
prior postpartum psychosis, bipolar disorder, and schizoaffective
disorder are established risk factors, with the potential to confound
the relationship. However, in some studies, the samples included
patients who were not first episode cases, and in three (33, 34, 40) the
number who were experiencing a first episode was unclear. We chose
to include a broad range of adverse events, which incorporated both
psychosocial stressors and biological factors, such as IVE. We therefore
included adverse events that may not be considered as relevant in
most studies of psychosis outside the postpartum period.

The studies we examined were predominately from European
or North American populations. Only one was from Africa and
one from Asia, and there were no studies from South America.
The large record-linkage studies which showed a lack of
association for a variety of adverse life events in adequately
powered samples are from only two countries, Sweden and
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Denmark. This limits the generalizability of our conclusions
beyond Western populations.

We identified only one study that examined the effect of adverse
events on relapse following a diagnosis of postpartum psychosis (41), all
others examined onset. The definition of ‘postpartuny’ varied between
studies, with some considering any psychotic episode within 1year of
childbirth. This is at odds with DSM and ICD classifications of the
postpartum period, which are defined as 4 and 6 weeks, respectively. Due
to the heterogeneity in study design, risk factors and outcomes, we were
unable to perform a meta-analysis to pool results across studies.

4.2. Conclusion

In this systematic review, which included studies examining a wide
range of risk factors, we were unable to identify robust evidence of an
association between adverse life events and onset of postpartum psychosis.
Notably, of the 63 potential risk factors studied, only 11 (17%) were
examined by more than one study. Further replication, using consistent
definitions of postpartum psychosis and risk factors, is required to
establish whether there is truly an absence of association.

Studies examining relapse following a diagnosis of postpartum
psychosis were also lacking (indeed only one study was identified).
Given that more than half of women with first-onset postpartum
psychosis will experience further episodes outside the postpartum
period (11), and are also at risk of suicide (60), understanding factors
that contribute to illness relapse is crucial to improving outcomes for
women with this disorder.

Future studies should address the major limitations that we have
identified in this review, notably, using a consistent definition of
postpartum that corresponds with established diagnostic systems
(DSM and ICD). Given the lack of studies examining the contribution
of childhood adversity (a well-established risk factor for psychotic
disorders generally), we strongly recommend that future studies in
this field investigate these measures.
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