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Objective More women with schizophrenia are becoming

pregnant, such that contemporary data are needed about maternal

and newborn outcomes in this potentially vulnerable group. We

aimed to quantify maternal and newborn health outcomes among

women with schizophrenia.

Design Retrospective cohort study.

Setting Population based in Ontario, Canada, from 2002 to 2011.

Population Ontario women aged 15–49 years who gave birth to a

liveborn or stillborn singleton infant.

Methods Women with schizophrenia (n = 1391) were identified

based on either an inpatient diagnosis or two or more outpatient

physician service claims for schizophrenia within 5 years prior to

conception. The reference group comprised 432 358 women

without diagnosed mental illness within the 5 years preceding

conception in the index pregnancy.

Main outcome measures The primary maternal outcomes were

gestational diabetes mellitus, gestational hypertension,

pre-eclampsia/eclampsia, and venous thromboembolism. The

primary neonatal outcomes were preterm birth, and small and

large birthweight for gestational age (SGA and LGA). Secondary

outcomes included additional key perinatal health indicators.

Results Schizophrenia was associated with a higher risk of

pre-eclampsia (adjusted odds ratio, aOR 1.84; 95% confidence

interval, 95% CI 1.28–2.66), venous thromboembolism (aOR 1.72,

95% CI 1.04–2.85), preterm birth (aOR 1.75, 95% CI 1.46–2.08),
SGA (aOR 1.49, 95% CI 1.19–1.86), and LGA (aOR 1.53, 95% CI

1.17–1.99). Women with schizophrenia also required more

intensive hospital resources, including operative delivery and

admission to a maternal intensive care unit, paralleled by higher

neonatal morbidity.

Conclusions Women with schizophrenia are at higher risk of

multiple adverse pregnancy outcomes, paralleled by higher

neonatal morbidity. Attention should focus on interventions to

reduce the identified health disparities.

Keywords Eclampsia, gestational diabetes, gestational

hypertension, large for gestational age, pre-eclampsia, pregnancy,

preterm birth, schizophrenia, small for gestational age.
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Introduction

Schizophrenia is a serious mental illness affecting approxi-

mately 0.6–1.0% of the population.1 Its onset is commonly

in young adulthood, and many affected individuals require

intensive, long-term treatment.2 Traditionally, women with

schizophrenia have had low fertility rates, with little atten-

tion paid to their reproductive health.3–5 We recently

observed increasing fertility rates among women with

schizophrenia, calling attention to the need to consider

reproductive outcomes in this vulnerable group.6

The existing literature on pregnancy and neonatal out-

comes among women with schizophrenia is scarce.7–10 The

most recent meta-analysis of obstetrical complications in

women with schizophrenia was conducted in 1996, and the

most recent focusing on neonatal complications was
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conducted in 1998.8,11 Results from these analyses showed

that women with schizophrenia were at increased risk for

pregnancy and delivery complications, compared with

women with no mental disorder, and that their neonates had

small increased risks of low birthweight, intrauterine growth

restriction, and preterm birth. Unfortunately, limitations in

the original data with respect to small sample size, variable

definitions of schizophrenia, and vague descriptions of spe-

cific pregnancy and delivery complications limited the utility

of these analyses. Subsequently, Jablensky et al. performed a

rigorous population-based analysis of women with schizo-

phrenia in Australia (1980–1992) that addressed many of the

limitations of the prior studies.7 They found that women

with schizophrenia were at increased risk of placental abrup-

tion and antepartum haemorrhage, compared with women

with no history of mental illness, and that there was an

increased percentage of infants in the lowest birthweight dec-

ile, and an increased risk of neonatal cardiac abnormalities,

in infants born to mothers with schizophrenia, compared

with children born to women with affective psychoses or to

women with no mental illness. Unfortunately, these data

were derived in an era when most mental health care delivery

was hospital based, and when most women were treated with

first-generation antipsychotic drugs.12 It is not known

whether these previously observed reproductive health dis-

parities remain today, and whether there are additional risks

for the pregnant mother and her fetus.

We undertook a population-based study to generate con-

temporary data on pregnancy outcomes among women

with schizophrenia, using internationally accepted maternal

and neonatal outcome indicators.

Methods

Study design
We completed a retrospective cohort study using multiple

linked population-based administrative databases at the

Institute for Clinical and Evaluative Sciences (ICES) in

Toronto, Ontario. The ICES is an independent non-profit

research organisation that uses a variety of administrative

databases to evaluate universally available healthcare ser-

vices and their effectiveness in the Province of Ontario.

Patient-level records in these databases are anonymously

linked through the use of a unique identifier for every

Ontario resident. We used the Registered Persons Database

(RPDB) that contains the sex, age, and postal code for all

Ontario residents with a provincial health card number to

identify eligible participants for the cohort. To identify

women with schizophrenia, and to capture maternal and

newborn outcomes, we used the Canadian Institute of

Health Information (CIHI) Discharge Abstract Database

(DAD) and the Ontario Mental Health Reporting System

Database (OMHRS) for hospitalisation-related data, the

National Ambulatory Care Reporting System Database for

emergency department data, and the Ontario Health

Insurance Plan Database (OHIP) for outpatient physician

service use data. The MOMBABY data set, which is derived

from the CIHI DAD, provided linked maternal and new-

born health records for all births occurring in hospitals in

Ontario. Maternal and neonatal outcomes were captured

during the pregnancy or index delivery hospitalisation, and

were based on validated codes for outpatient diagnoses, the

Canadian Coding Standards for the International Statistical

Classification of Diseases and Related Health Problems,

10th Revision (ICD-10CA) diagnoses, or the Canadian

Classification of Health Interventions procedure codes

captured during the index delivery hospitalisation.13,14

Health service use indicators were measured using

outpatient billing and hospitalisation data. Mortality out-

comes were based on the enriched RPDB, which allows the

identification of cause of death arising in or outside of a

hospital setting.

The quality of the data in these administrative databases

has been examined and found to be complete, reliable, and

accurate with respect to demographic information, primary

diagnoses for inpatient services, and billing claims for phy-

sician services.15

Participants
From a cohort of all women in Ontario who gave birth to a

live or stillborn singleton infant at 20 weeks of gestation or

later, and whose estimated date of conception was between

1 April 2002 and 31 March 2010, we excluded women

younger than 14 or older than 50 years of age, non-Ontario

residents, and those with an inconsistent OHIP health card

number or mother–infant matching. From this sample, we

identified 1628 deliveries to 1391 unique mothers with

schizophrenia who had been hospitalised with a discharge

diagnosis of schizophrenia based on an ICD–9 code of 295,

an ICD–10CA code of F20 or F25, or had two physician

OHIP service claims for schizophrenia (OHIP code 295)

within 2 years of each other, any of which were within the

5-year period preceding the estimated date of conception of

the index pregnancy.6,16 Evidence from the Manitoba Cen-

tre for Health Policy revealed that 94–98% of cases of

schizophrenia were captured using a definition of one

hospitalisation or one ambulatory health service fee claim

from the Manitoba Population Health Data Research

Repository.17 This definition generated a 5-year treatment

prevalence of 1.2% (which is higher than the worldwide and

Canadian-reported treatment prevalence of approximately

0.6%). The use of just one ambulatory health service claim

may generate a false-positive diagnosis of schizophrenia, as

a first encounter may be to ‘rule out’ the condition. There-

fore, in the current study, we applied a more stringent

ambulatory care criterion, in which the 4–year treatment
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prevalence of schizophrenia was <1.0% using a similar

Ontario data set as used herein.16

We then identified 553 840 deliveries to 432 358 unique

women with no mental illness, defined as the absence of a

hospitalisation or billing claim associated with any psychiatric

diagnosis within the 5–year period prior to the index preg-

nancy, including schizophrenia, bipolar disorder, or major

depressive disorder. When a woman had multiple deliveries,

we randomly selected one index delivery via a computer-gen-

erated randomisation list such that, in total, 433 749 unique

women each contributed one delivery to the final sample.

Study outcomes
Our conceptual framework for outcome selection was that

advanced by the World Health Organization (WHO) and

adopted by the Canadian Perinatal Surveillance System

(CPSS).18 Under this framework, data collected by surveil-

lance systems are used to develop and evaluate interven-

tions, with the aim of reducing health disparities and

promoting health. Variables or ‘indicators’ that measure

change are used to monitor and report on progress towards

health goals and objectives. The CPSS recommends that

specific morbidity indicators be selected based on hypothe-

ses about the populations under study.18 On a population

level, women with schizophrenia are at high risk of certain

medical conditions, particularly obesity, venous thrombo-

embolism, diabetes mellitus, and chronic hypertension.19,20

These conditions may present particular problems for preg-

nancy, as they are known to negatively impact on maternal

and fetal wellbeing.21 We selected primary maternal and

neonatal outcomes based on these morbidities.

The primary maternal outcomes were: (1) gestational

diabetes mellitus; (2) gestational hypertension; (3)

pre-eclampsia/eclampsia; and (4) venous thromboembo-

lism, all identified within the index pregnancy or delivery

hospitalisation up to 42 days postpartum. Women with

pre-existing diabetes were not coded as having gestational

diabetes, nor were women with pre-existing hypertension

coded as having gestational hypertension.

The primary neonatal outcomes were: (1) preterm birth at

<37 weeks of gestation; (2) small for gestational age (SGA;

defined as a same-sex, same-gestational age birthweight

below the third percentile); and (3) large for gestational age

(LGA; defined as a same-sex, same-gestational age birth-

weight above the 97th percentile).22

As secondary outcomes, we described additional key

perinatal health indicators related to maternal morbidity

and mortality, delivery morbidity (i.e. labour induction,

caesarean section, forceps/vacuum extraction delivery, and

perineal trauma in the form of episiotomy and third- or

fourth-degree vaginal tears), as well as neonatal morbidity

and mortality (stillbirth at ≥20 weeks of gestation; neonatal

death at ≤28 days and ≤1 year after a live birth).18

Covariates
We measured maternal age, socio-economic status by

neighbourhood income quintile, and location of residence,

according to each woman’s residential postal code at the

time of delivery.23 We used validated existing ICES disease

registries to capture hypertension and diabetes mellitus

diagnosed prior to pregnancy.24,25 We also captured other

medical problems, including venous thromboembolism

(deep vein thrombosis or pulmonary embolism within the

preceding year), comorbid psychiatric illnesses, as well as

mental health and reproductive health service use.

Statistical analyses
Baseline participant characteristics were presented as means,

medians, or proportions. Logistic regression was used to

generate unadjusted and adjusted odds ratios (ORs and

aORs, respectively) and 95% confidence intervals (95% CIs)

for both the primary obstetrical and neonatal outcomes.

Women without a mental health disorder were used as the

reference group. ORs were adjusted for maternal age,

income quintile, parity, infant sex, and pre-existing diabetes,

hypertension, and thromboembolic disease. For the second-

ary outcomes, ORs were adjusted for maternal age and par-

ity, and presented on a Forest plot. Cell sizes of fewer than

five persons were not reported upon for privacy reasons. Sta-

tistical analysis was performed using SAS 9.2 for UNIX (SAS

Institute, Cary, NC, USA). Study approval was obtained

from the Research Ethics Board at Women’s College Hospi-

tal (study ID 2011-0055–E) and at Sunnybrook Health

Sciences Centre (ICES logged study 2011-0584-419-000).

Results

Baseline characteristics
Women with schizophrenia were slightly more likely to be

of adolescent age than women with no history of a mental

disorder (8.5 versus 5.2%), were more likely to be in the

lowest income quintile compared with unaffected mothers

(38.4 versus 23.7%), and had higher rates of pre-existing

diabetes mellitus (3.9 versus 1.2%), chronic hypertension

(3.7 versus 1.9%), and thromboembolic disease (1.7 versus

0.5%) (Table 1). There were no differences between groups

with respect to the timing or frequency of prenatal care.

Almost one-quarter of women with schizophrenia were

hospitalised for mental health reasons in the year prior to

the index pregnancy, and 12% required psychiatric hospital

admission during the pregnancy. Over 70% of women with

schizophrenia made at least one mental health visit during

pregnancy.

Study outcomes
Women with schizophrenia had higher rates of gestational

hypertension (2.8 versus 2.0%), pre-eclampsia/eclampsia
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(2.2 versus 1.1%), and venous thromboembolism (1.2 versus

0.6%) than unaffected mothers (Table 2). Although no

longer significant for gestational hypertension, women with

schizophrenia remained at higher risk for pre-eclampsia/

eclampsia (aOR 1.84, 95% CI 1.28–2.66) and venous throm-

boembolism (aOR 1.72, 95% CI 1.04–2.85), after adjustment

for covariates. About 5.5% of women with schizophrenia

were diagnosed with gestational diabetes, compared with

4.7% of women in the comparison group (aOR 1.13, 95%

CI 0.90–1.44). Infants born to mothers diagnosed with

schizophrenia were at increased risk of preterm birth, SGA,

and LGA, compared with infants of unaffected mothers,

both in the crude and adjusted analyses (Table 2).

The risk of secondary maternal indicators was often

higher in women with schizophrenia than in unaffected

mothers. In particular, women with schizophrenia were

Table 1. Baseline characteristics of 433 749 women with and

without a history of a major mental health disorder

Participant

characteristic*

Schizophrenia

(n = 1391)

No diagnosed

mental disorder

(n = 432 358)

Age

Mean (SD) 28.5 (6.4) 29.1 (5.5)

<20 years 118 (8.5) 22 683 (5.2)

≥35 years 258 (18.5) 72 540 (16.8)

Income quintile (Q)

Q1 (lowest) 530 (38.4) 101 850 (23.7)

Q2 284 (20.6) 89 281 (20.7)

Q3 234 (16.9) 86 459 (20.1)

Q4 174 (12.6) 84 682 (19.7)

Q5 (highest) 159 (11.5) 68 139 (16.8)

Urban dwelling 1264 (90.9) 390 694 (90.4)

Primiparous 633 (45.5) 202 255 (46.8)

Medical conditions prior to index pregnancy

Pre-pregnancy

diabetes mellitus

54 (3.9) 5108 (1.2)

Chronic hypertension 52 (3.7) 8241 (1.9)

Venous

thromboembolism

23 (1.7) 2206 (0.5)

Prenatal care in the index pregnancy

Fetal ultrasound prior

to 20 weeks of gestation

1188 (85.4) 378 573 (87.6)

Mean (SD) number

of prenatal visits

15.6 (8.0) 13.6 (5.8)

Type of prenatal care

Primary care only 292 (21.0) 77 536 (17.9)

Obstetrician only 330 (23.7) 146 292 (33.8)

Shared (primary care

and obstetrician)

697 (50.1) 178 169 (41.2)

Other** 72 (5.2) 30 361 (7.0)

Mental health and addictions service use

Within 12 months before

the index pregnancy

Any visit 1101 (79.2) 5199 (1.2)

Psychiatrist visit 784 (56.4) 64 (<0.05)

Emergency Department

visit without hospitalisation

295 (21.2) 698 (0.2)

Hospitalisation 325 (23.4) <5

During the index pregnancy

Any visit 993 (71.4) 53 054 (12.3)

Psychiatrist visit 676 (48.6) 1893 (0.4)

Emergency Department

visit without hospitalisation

169 (12.1) 1154 (0.3)

Hospitalisation 164 (11.8) 96 (<0.05)

*All data are presented as a number (%), unless otherwise

indicated.

**Includes midwifery care and individuals with fewer than four

prenatal visits to any medical provider.

Table 2. Primary maternal and neonatal outcomes among women

with and without a history of schizophrenia

Schizophrenia

(n = 1391)

No diagnosed

mental disorder

(n = 432 358)

Maternal outcomes

Gestational diabetes mellitus

No. (%) 77 (5.5) 20 305 (4.7)

Unadjusted OR (95% CI) 1.19 (0.95–1.50) 1.00 (referent)

Adjusted OR (95% CI)* 1.13 (0.90–1.44) 1.00 (referent)

Gestational hypertension

No. (%) 39 (2.8) 8466 (2.0)

Unadjusted OR (95% CI) 1.45 (1.05–1.99) 1.00 (referent)

Adjusted OR (95% CI)* 1.37 (0.98–1.92) 1.00 (referent)

Pre-eclampsia/eclampsia

No. (%) 30 (2.2) 4880 (1.1)

Unadjusted OR (95% CI) 1.93 (1.34–2.78) 1.00 (referent)

Adjusted OR (95% CI)* 1.84 (1.28–2.66) 1.00 (referent)

Thromboembolic disease

No. (%) 17 (1.2) 2422 (0.6)

Unadjusted OR (95% CI) 2.20 (1.36–3.55) 1.00 (referent)

Adjusted OR (95% CI)* 1.72 (1.04–2.85) 1.00 (referent)

Neonatal outcomes

Preterm birth before 37 weeks of gestation

No. (%) 156 (11.2) 27 000 (6.2)

Unadjusted OR (95% CI) 1.90 (1.61–2.24) 1.00 (referent)

Adjusted OR (95% CI)* 1.75 (1.46–2.08) 1.00 (referent)

Small for gestational age (<3rd centile)

No. (%) 82 (6.0) 16 823 (3.9)

Unadjusted OR (95% CI) 1.56 (1.25–1.95) 1.00 (referent)

Adjusted OR (95% CI)* 1.49 (1.19–1.86) 1.00 (referent)

Large for gestational age (>97th centile)

No. (%) 62 (4.5) 11 712 (2.7)

Unadjusted OR (95% CI) 1.69 (1.31–2.18) 1.00 (referent)

Adjusted OR (95% CI)* 1.53 (1.17–1.99) 1.00 (referent)

*Adjusted for maternal age (continuous in years), parity (0, 1, 2+),
income quintile, community size, pre-pregnancy diabetes mellitus,

pre-pregnancy hypertension, pre-pregnancy thromboembolic disease

and infant sex.

OR Odds ratio; 95% CI 95% confidence interval.
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more likely than women with no mental illness to

experience placental abruption and septic shock, require

labour induction and caesarean section, to be transferred to

an intensive care unit (ICU), and to be readmitted to hos-

pital after discharge (Figure 1; Table S1). Although the rate

of maternal death within the first year postpartum was

under 0.05%, the risk was over five times greater in the

schizophrenia group (aOR 5.64, 95% CI 1.39–23.0).
A similar pattern of elevated risk among mothers with

schizophrenia was observed for several secondary neonatal

indicators, especially neonatal abstinence syndrome (Fig-

ure 2; Table S1). The number of infant deaths within the

first year postpartum was slightly greater in the schizophre-

nia group (0.5 versus 0.3%), but not significantly so in the

adjusted model (aOR 1.58, 95% CI 0.75–3.34) (Figure 2;

Table S1).

Discussion

Main findings
Within a universal healthcare system, we observed that

diagnosed schizophrenia was associated with a higher risk

of pre-eclampsia/eclampsia and thromboembolic disease.

Similarly, infants born to women with schizophrenia were

at higher risk of preterm birth and both SGA and LGA.

The higher risk for these outcomes remained despite

adjusting for maternal age, parity, socio-economic status,

and pre-pregnancy medical morbidity. Compared with

age- and parity-matched controls, women with schizophre-

nia also required more intensive hospital resources than

unaffected mothers, including operative delivery and ICU

admission, paralleled by high maternal and neonatal read-

mission to hospital, compared with women with no men-

tal health history. Although we could not fully account for

all the variables that might explain these differences, the

new knowledge generated herein about maternal and peri-

natal health disparities in mothers with schizophrenia can

inform both individual discussions with patients and the

development of programmes aimed at improving outcomes

in this population.

Strengths and limitations
This was a contemporary population-based study that

assessed standardised maternal and newborn outcomes.

aOR 1.98 (1.33–2.96)

aOR 1.45 (0.78–2.71)

aOR 2.27 (1.18–4.38)

aOR 1.09 (0.85–1.39)

aOR 1.59 (0.51–4.95)

aOR 1.68 (0.54–1.22)

aOR 1.35 (1.20–1.52)

aOR 1.45 (1.29–1.62)

aOR 0.80 (0.67–0.96)

aOR 0.68 (0.57–0.81)

aOR 4.67 (3.11–7.01)

aOR 2.04 (1.24–3.34)

aOR 4.94 (4.00–6.12)

aOR 5.64 (1.39–23.0)

Age- and parity-adjusted odds ratio
(95% Confidence Intervals)

Figure 1. Secondary maternal outcomes among women with a history of schizophrenia relative to women without a diagnosed mental disorder. All

data are presented as adjusted odds ratios (aORs) and 95% confidence intervals (95% CIs). *Includes cardiomyopathy and other cardiac

complications, stroke, disseminated intravascular coagulation, hepatic failure and status epilepticus. †Adjusted odds ratios were not calculated for

obstetric embolism or uterine rupture due to too few outcome events in the schizophrenia group.
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A major strength of the study was our ability to capture

major maternal and neonatal outcomes for all deliveries in

Ontario. Advanced data linkage techniques ensured that we

could include all women with diagnosed schizophrenia.

Additionally, because we used standard perinatal health

indicators, our findings can be compared with those in

other jurisdictions, or across time. Population-based data is

particularly appropriate for a study like ours, where it is

difficult to assemble a clinical cohort large enough to detect

important and rare outcomes. Our linked data sets enabled

us to identify specific perinatal health disparities among

women with schizophrenia. At the same time, administra-

tive health data do not capture all pertinent variables, and

thus, cannot fully explain the reasons for the observed

perinatal health disparities. For example, we could control

for pre-morbid medical conditions, maternal age,

socio-economic status, and parity, but not for smoking,

substance use, measured body mass index, or medication

use during pregnancy. Given that most aORs were under

2.0, residual confounding might explain the association

between schizophrenia and some study outcomes. Other

study limitations are that we only considered pregnancies

that resulted in a live birth or stillbirth hospital delivery

after 20 weeks of gestation. As such, we did not capture

the rate of spontaneous abortion or pregnancy termination,

nor did we describe outcomes for non-hospital deliveries,

which are less than 0.1% of all deliveries in Ontario. In

addition, our reference group of women without a diag-

nosed mental disorder may have contained women who

experienced mental health problems but did not receive

diagnoses. This could impact our observed effect sizes.

Interpretation
To our knowledge, this contemporary population-based

study is the first to observe increased rates of hypertensive

disorders of pregnancy, thromboembolic disease in

aOR 1.87 (1.29–2.70)

aOR 1.67 (0.97–2.89)

aOR 1.39 (1.21–1.60)

aOR 1.23 (1.03–1.47)

aOR 1.86 (1.23–2.81)

aOR 4.21 (2.31–7.65)

aOR 1.63 (0.99–2.67)

aOR 2.43 (1.34–4.41)

aOR 3.19 (1.43–7.14)

aOR 53.7 (36.8–78.4)

aOR 3.10 (2.46–3.90)

aOR 1.66 (0.94–2.93)

aOR 1.94 (1.56–2.41)

aOR 2.95 (2.12–4.12)

aOR 1.27 (0.47–3.39)

aOR 1.58 (0.75–3.34)

Age- and parity-adjusted odds ratio
(95% Confidence Intervals)

Figure 2. Secondary neonatal outcomes among women with schizophrenia relative to women without a diagnosed mental disorder. All data are

presented as adjusted odds ratios (aORs) and 95% confidence intervals (95% CIs). *Any of the morbidity outcomes (except neonatal abstinence

syndrome) diagnosed within one year after birth.
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pregnancy, and large-for-gestational age infants among a

cohort of women with schizophrenia. An Australian popu-

lation-based study of obstetrical complications in 386

women with schizophrenia who delivered between 1980

and 1992 found that women with schizophrenia were at

increased risk of placental abruption and antepartum

haemorrhage, but not hypertensive disorders of pregnancy.7

A Danish registry of 1537 women with schizophrenia who

gave birth between 1973 and 1993 also observed a lower

risk of pre-eclampsia in schizophrenia than in unaffected

women.26 Unlike these two studies, the participants in our

study gave birth between 2002 and 2011, an era during

which second-generation antipsychotic drugs were the

treatment of choice. Given the tendency of the newer medi-

cations to heighten the risk of metabolic syndrome, a

higher risk of the hypertensive disorders of pregnancy is

not surprising. We additionally noted a higher risk of

thromboembolic events in pregnancy, a maternal indicator

that had not been measured in previous studies.27 Further-

more, although we confirmed previous population-based

reports of higher rates of adverse neonatal outcomes, such

as preterm delivery, low birthweight, and SGA,28,29 ours is

the first to demonstrate a higher risk of LGA in mothers

with schizophrenia.

It is notable that higher rates of pre-pregnancy maternal

morbidity among women with schizophrenia contributed

to some observed outcome differences in our study. We

found that mothers with schizophrenia had three times the

likelihood of pre-existing diabetes mellitus and thrombo-

embolic disease, and twice the likelihood of pre-existing

hypertension. The latter may reflect an underlying genetic

predisposition of individuals with schizophrenia to the met-

abolic syndrome, as well as the fact that most women with

schizophrenia are likely to be exposed to second-generation

antipsychotic drugs prior to pregnancy, further heightening

their risk.30 It was of interest that the risk of gestational

diabetes mellitus itself was not significantly higher among

participants with schizophrenia than among unaffected

mothers, raising the possibility that women who are prone

to diabetes simply develop overt type–II diabetes prior to

pregnancy. As it has been shown by others that antipsy-

chotic drug exposure in pregnancy may increase the risk of

gestational diabetes, further evaluation of this risk among

women with schizophrenia is required.31 Unfortunately, we

could not capture and evaluate all potential explanatory

factors for the identified disparities. The influence of pov-

erty, domestic violence, unsafe living conditions, and lack

of social support may all interact to create a suboptimal

state for maternal wellbeing, in addition to maternal life-

style factors such as smoking, substance use, and unhealthy

diets: all of which are factors associated with poor preg-

nancy outcomes.32,33 It is possible that these additional fac-

tors would be able to explain the residual differences

observed in our study; however, beyond lifestyle factors, an

increased risk of maternal and infant complications among

women with schizophrenia may be partly related to the

disorder itself, specifically its strong heritability and its

possible neurodevelopmental origins in utero.34,35

Conclusion

We observed that women with schizophrenia have an ele-

vated risk of some important adverse pregnancy outcomes,

compared with women without diagnosed mental illness,

and their newborns have greater neonatal morbidity. In

parallel, women with schizophrenia and their infants show

a greater usage of costly health services. This information is

highly relevant to potential mothers with schizophrenia, to

practitioners who treat mental illness, and to those who

provide obstetrical and paediatric care. Strategies are

needed that target modifiable risk factors among mothers

with schizophrenia, and a study like ours provides a plat-

form for informing the development of sensible interven-

tions. The list might include better informing a counselling

women in their decision-making, optimising her medical

and mental health before and during pregnancy, and stabil-

ising her social environment. Moreover, because women

with schizophrenia are typically engaged with the mental

health care system prior to pregnancy, they are candidates

for health improvement. This includes modifying their

metabolic risk factors prior to and during pregnancy, such

as control of blood pressure, caloric intake, and smoking:

all interventions that have had moderate success in both

individuals with schizophrenia and in pregnant popula-

tions.36–38 Although most women with schizophrenia are

likely to require continued antipsychotic drug therapy,

newer antipsychotic drugs, like aripiprazole, may have a

less negative impact on metabolic function than conven-

tional agents such as olanzapine, risperidone, and quetia-

pine.30 This means that prior to a planned pregnancy a

change in medication type, or a carefully monitored reduc-

tion in medication dose, may result in fewer adverse meta-

bolic consequences.39–41

The integration of reproductive health care alongside, or

within, a mental health treatment programme is one effec-

tive model for delivering targeted interventions in women

with schizophrenia. This can lead to more informed deci-

sion-making about contraception and reproductive plan-

ning, and facilitates early referral for antenatal care.41,42 The

implementation and evaluation of such integrated service

models is certainly an important step in improving perina-

tal outcomes among pregnant women with schizophrenia.
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