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a b s t r a c t

Aim: Women with schizophrenia are vulnerable to adverse reproductive health outcomes. Short inter-
pregnancy interval, or rapid repeat pregnancy, is associated with maternal and infant complications, and
may be preventable. Whether women with schizophrenia are at disproportionate risk for rapid repeat
pregnancy is unknown.
Methods: This population-based cohort study in Ontario, Canada (2002�2013) compared women with
andwithout schizophrenia on their risk of rapid repeat pregnancy, defined as pregnancywithin 12months
of an index live birth. Among women with public drug coverage, those with and without schizophrenia
were compared on their use of non-barrier contraception (hormonal and surgical) post-delivery.
Results: Women with schizophrenia (n¼ 1565) were at higher risk for rapid repeat pregnancy than
women without schizophrenia (n¼ 924,657) (6.3% vs. 3.9%, adjusted relative risk, aRR 1.31, 95% confi-
dence interval, CI, 1.07e1.59). They had more rapid repeat pregnancies resulting in live births (aRR 1.85,
95% CI 1.26e2.72), but not pregnancy losses (aRR 1.50, 95% CI 0.99e2.29) or induced abortions (aRR 1.07,
95% CI 0.81e1.42). Post-delivery non-barrier contraception use was similar between groups (43.7% vs.
43.6%, aRR 1.06, 95% CI 0.93e1.20), although women with schizophrenia were more likely to use
injectable contraception (14.1% vs. 10.1%, aRR 1.67, 95% CI 1.35e2.07).
Discussion: Womenwith schizophrenia are at higher risk than their peers for rapid repeat pregnancy, but
use non-barrier contraception at similar rates. The postnatal period is an opportune time to initiate
targeted interventions designed to optimize planning for any future pregnancies, and contribute to
improving maternal and child health in this vulnerable group.

© 2019 Elsevier B.V. All rights reserved.
1. Introduction

Schizophrenia, a chronic and serious mental illness for most
who suffer from it, affects around 1% of the population (Janoutova
et al., 2016). Women with schizophrenia have traditionally had
lower birth rates than unaffected women (Vigod et al., 2012). In
recent years, possibly related to decreased institutionalization, and
the increase in early intervention psychosis programs and fertility-
sparing second generation antipsychotic medications as a mainstay
of treatment, women with schizophrenia have had more opportu-
nities to become mothers (Solari et al., 2009). A population-based
ital, 76 Grenville Street Rm.

Vigod).
study showed fertility rates increased among young women with
schizophrenia aged 20e24 to the point that by 2009, their birth
rates were comparable to those of their unaffected counterparts
(Vigod et al., 2012). This suggests that pregnancy outcomes in this
group warrant close attention. Unfortunately, recent population-
based studies show that womenwith schizophrenia aremore likely
to experience adverse pregnancy outcomes than unaffected
women, including increased rates of hypertensive disorders of
pregnancy, as well as preterm birth and infants born at extremes of
weight for gestational age that place infants at increased risk for
various chronic medical and mental health problems across the
lifespan (Heun-Johnson et al., 2019; Jones et al., 2014; Simoila et al.,
2019; Vigod et al., 2014).

Rapid repeat pregnancy (RRP) generally defined as a short inter-
pregnancy interval where a second pregnancy occurs within
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12e24months of a previous birth, is associated with increased risk
for many of the complications noted above (Conde-Agudelo et al.,
2006; Kwon et al., 2012). Public health and other clinical service
interventions to prevent RRP in groups at high risk for RRP such as
adolescents and women from socio-economically disadvantaged
backgrounds can successfully reduce risk for this outcome (Lewis
et al., 2012; Norton et al., 2017). This suggests that if women with
schizophrenia are at high risk for RRP, it could be a target for
intervention to improve their pregnancy outcomes. Women with
schizophrenia share many of the same vulnerabilities for RRP as
other high-risk populations (i.e. they are more likely to engage in
unprotected sex, to be victims of sexual violence and to have un-
intended pregnancies than unaffected women) (Taylor et al., 2015;
Seeman and Ross, 2011; Oliver, 2013). Whether they are specifically
at increased risk for RRP is unknown.

In a population-based cohort of Canadian women with a live-
born infant between 2002 and 2013, we compared the risk for rapid
repeat pregnancy in women with versus without schizophrenia. To
add context to the findings, we also compared the use of hormonal
and surgical contraception within 12months of the index birth
between the same two groups in a subset of the sample who were
eligible for public drug coverage.

2. Methods

2.1. Study design and setting

This was a population-based cohort study that used linked health
administrative data from Ontario, Canada's largest province (popula-
tion ~13.5 million) to compare women with schizophrenia to those
without schizophrenia on their rates of rapid repeat pregnancy and
use of contraception following a live birth in 2002 to 2013. Ontario has
a public health insurance plan in which medically necessary hospital
and physician services are provided free of charge to residents.

2.2. Data sources

Data were obtained from ICES (www.ices.on.ca), a non-profit
healthcare evaluation research institute where Ontario sociodemo-
graphic and health service use data are linked using a unique anon-
ymous identifier for all Ontario residents with a valid health card
(Williams et al., 1996). Ontario's Registered Persons Database (RPDB)
was used for maternal and infant birth date, postal code, and date of
death, and to link study participants across the other datasets,
including (1) the Ontario Health Insurance Plan (OHIP) database for
physician billings; (2) the National Ambulatory Care Reporting System
(NARCS) for emergency department data; (3) the Canadian Institute
for Health Information Discharge Abstract Database (CIHI-DAD) for
non-mental health hospitalization data, which also includes a MOM-
BABY dataset that allows for linkage of these data between mothers
and infants and includes information on pregnancy outcome,
including livebirth or stillbirth; and (4) the Ontario Mental Health
Reporting System (OMHRS) for detailed data on psychiatric hospital-
izations. These databases have been shown to be complete and reliable
with respect to primary diagnostic, prescription, and procedure in-
formation (Muldoon et al., 2013). For access to information on pre-
scribed hormonal contraception, we used the Ontario Drug Database
(ODB) that contains accurate information on dispensed prescription
medication for individuals for whom public drug coverage is provided
because they receive social assistance (Levy et al., 2003).

2.3. Participants

The cohort comprised all Ontariowomen aged 18e49 years with
a live birth between April 1, 2002 and March 31, 2013. The index
birth was identified using the MOMBABY dataset, which identifies
>98.0% of Ontario births. Women with intellectual and develop-
mental disabilities (IDD) were not included because of the dual
vulnerability for rapid repeat pregnancy associated with the addi-
tional diagnosis of IDD (Brown et al., 2018a; Brown et al., 2018b). A
sub-cohort for the contraception analyses included only women
covered under the ODB. Women with schizophrenia were identi-
fied using an algorithm requiring one hospitalization or at least two
outpatient visits with a diagnosis of schizophrenia, schizoaffective
disorder, or psychotic disorder not otherwise specified in the two-
year period prior to the index birth (Kurdyak et al., 2015).

2.4. Outcomes

The primary outcome (rapid repeat pregnancy)was a composite of
a live birth, pregnancy loss (stillbirth �20weeks gestation or spon-
taneous abortion<20weeks gestation), or induced abortion occurring
within 3 to 12months of the index livebirth. The time between 0 and
3months after the index live birth was not included in the outcome
window because pregnancy codes during this initial post-delivery
time could relate to the index live birth (Table S1). Live births, still-
births, and induced abortions are all captured accurately in the ICES
inpatient and outpatient datasets; early spontaneous abortions that
do not come tomedical attention are not captured (Canadian Institute
for Health Information, 2014; Statistics Canada, 2006). Although the
adverse effects associated with spacing of pregnancies >12months
apart are not as high as for those <12months apart, and it has been
recommended that theWorld Health Organization no longer label 24-
month inter-pregnancy intervals as short, we also examined repeat
pregnancies from3 to 24months after the index birth to contextualize
the findings (Shachar and Lyell, 2012).

Contraception, measured in the 0e12months following the index
live birth, was a composite outcome of hormonal and surgical
contraception. Hormonal contraception comprised oral contraceptive
pill prescription dispensations, injectable contraceptive (depot
medroxyprogesterone acetate [DMPA]), and intrauterine devices.
Surgical contraception comprised sterilization (tubal ligation or
sterilization implant) and hysterectomy (Table S2). Use of barrier
contractionwas notmeasurable in the health administrative datasets.

2.5. Covariates

Covariates considered were: age, parity, rural residence (<10,000
residents), neighbourhood income quintile, stable and unstable
chronic medical conditions, substance or alcohol use disorder diag-
nosis, and continuity of care with a primary care provider, all
measured either at the time of the index delivery or in the two years
prior to that date. Chronic medical conditions were measured using
the collapsed ambulatory diagnostic groups from the Johns Hopkins
Clinical Groups System, and categorized as stable or unstable (Uni-
versity, 2010). Continuity of primary carewasmeasured by the Usual
Provider Continuity (UPC) Index, calculated by dividing the number
of visits made to the usual primary care provider (e.g., family
physician) by the total number of visits to all primary care providers
in the two years before the index live birth (Jee and Cabana, 2006).

2.6. Analysis

Baseline characteristics were described using frequencies and
proportions for women with and without schizophrenia. In the
overall sample, an unadjusted modified Poisson regression model
was constructed to compare risk for the primary composite RRP
outcome and each of its individual elements among women with
versus without schizophrenia, generating a relative risk (RR) and
95% confidence interval (CI) (Zou, 2004). Models were then
adjusted for age and parity at index delivery, neighbourhood in-
come quintile, rurality, presence of chronic medical conditions, and

http://www.ices.on.ca
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continuity of primary care. Among participants eligible for public
drug coverage, the above analysis was conducted with the com-
posite outcome of any contraception, then for any hormonal, any
surgical, and each specific type of hormonal contraception.

In additional analyses for both the RRP and contraception out-
comes, we restricted the cohort to primiparous women, as this may
be a particularly ideal target population to engage in postpartum
reproductive health programs.

Analyses were conducted using SAS v9.2. The study was exempt
from research ethics approvals, and was approved by the ICES
privacy office (ICES 2014-0900-522-000).

3. Results

3.1. Participant characteristics

There were 1565 womenwith schizophrenia and 924,657 women
without who had at least one live birth during the study period.
Compared to women without schizophrenia, women with schizo-
phrenia were younger (6.2% age 18e19 years, vs. 3.6%), lower income
(38.7% in the lowest income quintile, vs. 21.3%), hadmore stable (41.1%
vs. 27.3%) and unstable chronic medical conditions (24.2% vs. 13.2%),
had higher rates of substance use disorders (27.0% vs. 2.1%), and had
lower continuity of primary care (37.7% lowest UPC vs. 21.1%) (Table 1).
The sub-cohort with public drug coverage comprised 609 (38.9%) of
the women with schizophrenia in the original cohort, and 34,650
women without schizophrenia (3.7%). In this sub-cohort, half of
women were in the lowest income quintile, and tended to have
overall higher rates of morbidity than women in the overall cohort
(also in Table 1). Observed patterns in terms of differences in baseline
characteristics betweenwomenwith andwithout schizophreniawere
very similar to what was observed in the larger cohort.

3.2. Rapid repeat pregnancy

Overall, 99 (6.3%) women with schizophrenia had a repeat
pregnancy within 12months, compared to 36,065 (3.9%) without
schizophrenia (RR 1.62, 95% CI 1.33e1.98; aRR 1.31, 95% CI
1.07e1.59) (Table 2). This association was largely driven by a sta-
tistically significant increased risk of a repeat live birth (aRR 1.85,
95% CI 1.26e2.72). The risk for a pregnancy loss in the 12months
Table 1
Baseline characteristics of womenwith schizophrenia and without schizophrenia at the t
specified.

Variable Full cohort

Schizophrenia
(N¼ 1565)

No s
(N¼

Age
18e19 years 97 (6.2) 3
20e34 years 1138 (72.7) 71
35e49 years 330 (21.1) 17

Primiparous (index pregnancy) 1174 (75.0) 70
Income quintile (Q)
Q1 (lowest) 602 (38.7) 19
Q2 348 (22.4) 18
Q3 239 (15.4) 18
Q4 209 (13.4) 19
Q5 (highest) 157 (10.1) 16

Rural residence (<10,000) 122 (7.8) 8
Chronic medical condition
Stable 643 (41.1) 25
Unstable 378 (24.2) 12

Substance use disorder 423 (27.0) 1
Usual care provider index
Low 583 (37.3) 19
Moderate 590 (37.7) 33
High 368 (23.5) 35
Fewer than 3 visits 24 (1.5) 4
post-delivery was not statistically significantly elevated after co-
variate adjustment (aRR 1.50, 95% CI 0.99e2.29). Risk for induced
abortion was similar between groups (aRR 1.07, 95% CI 0.81e1.42).
Among primiparous women, the risk of rapid repeat pregnancywas
also elevated in women with schizophrenia versus those without
(6.1% vs. 3.9%, aRR 1.28, 95% 1.01e1.62) (Table S3). More than 1 in 5
women in both groups had a repeat pregnancy within 24months of
the index birth, and there was no difference between groups
overall, or for any pregnancy outcome (Table S4).

3.3. Contraception

Overall, a form of hormonal or surgical contraception was used
by 266 (43.7%) women with schizophrenia and 15,112 (43.6%)
womenwithout schizophrenia in the 12months after delivery (aRR
1.06, 95% CI 0.93e1.20). Only injectable contraception was used
more commonly inwomenwith schizophrenia (14.1% vs. 10.1%, aRR
1.67, 95% CI 1.35e2.07); there were no differences between groups
for any of the other hormonal or surgical contraception methods
studied (Fig. 1). In primiparous women, there were no differences
between women with and without schizophrenia in the use of
hormonal or surgical contraception (Table S5).

4. Discussion

In this population-based study, about 1 in 16 women with
schizophrenia with a live-born infant were pregnant again within a
year post-birth e a rate almost twice as high as in their counter-
parts unaffected by schizophrenia. This increased risk did not
extend when considering births occurring within 24months from
delivery, a less risky inter-pregnancy interval. In the 12months
from the index delivery, fewer than half of the women with
schizophrenia in our cohort used hormonal or surgical contracep-
tion, and the rate of injectable contraception use was 14%, only
slightly higher than that among unaffected women. Taken together,
these results suggest that there is room for improvement in the
post-delivery reproductive care of women of schizophrenia to
provide education about the risks of RRP and optimize planning for
any future pregnancies. Since women are by necessity in contact
with the health care system around the time of a first delivery, an
opportune moment exists to intervene successfully.
ime of the index live birth for the overall cohort, presented as n (%) unless otherwise

Cohort with public drug coverage

chizophrenia
924,657)

Schizophrenia
(N¼ 609)

No schizophrenia
(N¼ 34,650)

3,020 (3.6) 39 (6.4) 4715 (13.6)
2,574 (77.1) 453 (74.4) 24,781 (71.5)
9,063 (19.4) 117 (19.2) 5154 (14.9)
1,074 (75.8) 453 (74.4) 21,635 (62.4)

5,926 (21.3) 304 (50.2) 17,408 (50.4)
2,149 (19.8) 119 (19.6) 7554 (21.9)
7,577 (20.3) 82 (131.5) 4600 (13.3)
3,421 (21.0) 62 (10.2) 3140 (9.1)
2,055 (17.6) 39 (6.4) 1841 (5.3)
8,439 (9.6) 42 (6.9) 3131 (9.0)

2,664 (27.3) 284 (46.6) 13,018 (37.6)
2,245 (13.2) 167 (27.4) 7553 (21.8)
8,992 (2.1) 226 (37.1) 3398 (9.8)

5,382 (21.1) 254 (41.7) 11,123 (32.1)
2,441 (36.0) 220 (36.1) 12,689 (36.6)
0,434 (37.9) 127 (20.9) 9693 (28.0)
6,300 (5.0) 8 (1.3) 1145 (3.3)



Table 2
Rapid repeat pregnancy within 1 year from a live birth for 1565 women with schizophrenia, compared to 924,657 women without schizophrenia. Presented as relative risks
(RR) and 95% confidence intervals (CI).

Outcome Group N (%) Unadjusted RR (95% CI) Adjusted RR (95% CI)a

Rapid repeat pregnancy Schizophrenia 99 (6.3) 1.62 (1.33e1.98) 1.31 (1.07e1.59)
No Schizophrenia 36,065 (3.9) 1.00 (Reference) 1.00 (Reference)

Live birth Schizophrenia 26 (1.7) 2.20 (1.50e3.23) 1.85 (1.26e2.72)
No Schizophrenia 6983 (0.8) 1.00 (Reference) 1.00 (Reference)

Pregnancy loss Schizophrenia 23 (1.5) 1.74 (1.16e2.63) 1.50 (0.99e2.29)
No Schizophrenia 7773 (0.8) 1.00 (Reference) 1.00 (Reference)

Induced abortions Schizophrenia 50 (3.2) 1.39 (1.05e1.83) 1.07 (0.81e1.42)
No Schizophrenia 21,309 (2.3) 1.00 (Reference) 1.00 (Reference)

a Adjusted for age, parity an index delivery, neighbourhood income quintile, rural vs. urban residence, and stable and unstable chronic medical conditions, and continuity of
primary care.
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4.1. Context within current literature

To our knowledge, RRP has not been studied in relation to
schizophrenia. However, our results are consistent with a U.S. study
in a predominately African American sample where 5.6% of women
ages 15e36 years with moderate to severe depression were at
increased risk of repeat pregnancy within six months of a first birth
(Patchen and Lanzi, 2013). Brown et al. (2018b) found that women
with intellectual and developmental disabilities had a higher rate of
rapid repeat pregnancy compared to unaffected women, also of a
similar rate and relative rate to that observed in the current study
(7.6% versus 3.9%, aRR 1.34, 95% CI 1.18e1.54). More data are available
in the contraception literature. Therein, barrier methods are used
less frequently among womenwith schizophrenia and contraceptive
pill adherence is lower than among unaffected women, especially in
the setting of a comorbid substance use disorder (Callegari et al.,
2015; Seeman and Ross, 2011; Simoila et al., 2018). Our inability to
measure the use of barrier contraception could explain the differ-
ence between our findings and those of previous studies.

4.2. Potential explanations for findings

One explanation for the current findings could be that women
with schizophrenia are at high risk for unplanned pregnancy. Women
0.0 0.5

No schizophrenia (n=2392, 6.9%)
Schizophrenia (n=36, 5.9%)

Surgical contraception*

No schizophrenia (n=3513, 10.1%)
Schizophrenia (n=86, 14.1%)

Injectable contraception

No schizophrenia (n=3101, 9.0%)
Schizophrenia (n=54, 8.9%)

Intrauterine device

No schizophrenia (n=7767, 22.4%)
Schizophrenia (n=126, 20.7%)

Oral contraceptive pill

No schizophrenia (n=13105, 37.8%)
Schizophrenia (n=239, 39.2%)

Any non-surgical contraception

No schizophrenia (n=15112, 43.6%)
Schizophrenia (n=266, 43.7%)

Any contraception

Fig. 1. Contraception within 1 year from a live birth for 609 womenwith schizophrenia comp
risks and 95% confidence intervals. *Hysterectomy; tuballigation; orsterilizationimplant: **A
urban residence, and stable and unstable chronic medical conditions, and continuity of pri
with schizophrenia are socially vulnerable, are at high risk for sexual
assault, and have high rates of comorbid substance use disorders, each
of which could lead to unplanned pregnancy (Miller and Finnerty,
1996; Connery et al., 2014; Nesvag et al., 2015). Schizophrenia is also
associated with impaired cognitive processing, social deficits, and
abnormalities in perception of reality that could lead to difficulty in
planning and asserting for the use of contraception during intimacy or
inconsistent adherence to contraceptive methods, even in planned
and consensual sexual encounters (Abel and Rees, 2010; Seeman and
Ross, 2011). Fewer than 50% of women with schizophrenia in the
current study received any formof hormonal or surgical contraception
in the 1 year post-delivery, so if they were unlikely to use barrier
contraception, this could contribute to a higher risk for RRP.

Interestingly, the difference in RRP rate was driven mainly by a
higher rate of repeat live births. This could be explained by the fact
that women with schizophrenia might not realize that they are
pregnant until late in pregnancy when induced abortion is no longer
an option (Seeman, 2013). However, it may be important to consider
that this might reflect that some rapid second pregnancies may be
intentional. Among adolescent mothers, more than half report ideal-
izing pregnancy as a significant and positive life event in their life
(Quinlivan, 2004). In fact, subsequent teenpregnancies aremore likely
to be intended than first teen pregnancies (Coleman and Cater, 2006;
Seamark, 2001). Womenwith psychotic disorders are at a higher risk
1.0 1.5 2.0 2.5

Referent

Referent

Referent

Referent

Referent

Referent

ared to 34,650 womenwithout schizophrenia (referent). Presented as adjusted relative
djusted for age, parity an index delivery, neighbourhood income quintile, rural vs.
mary care.
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compared to unaffected women of losing custody of their children to
social services (Vigod et al., 2018). It is possible that rapid repeat
pregnancy in this group could represent intentional repeat pregnancy
and another opportunity at motherhood (Broadhurst et al., 2015).
Given the relative safety of injectable hormonal contraception and its
potential advantages in the schizophrenia population, its low absolute
rate of use in this group could be explained by such a lack of desire to
prevent pregnancy. These low rates of injectable contraception use
could also reflect a broader lack of a systematic approach to contra-
ceptive counselling for women with schizophrenia and the minimal
focus on their reproductive health in clinical guidelines and pro-
gramming (Bakry et al., 2008; Judd and Newman, 2017).

4.3. Potential implications

Rapid repeat pregnancy is an undesirable outcome due to the
maternal and child risks linked to a small inter-pregnancy interval
(Conde-Agudelo et al., 2006). The potential health implications of RRP
could be even greater among womenwith schizophrenia, given their
baseline risk for medical comorbidity (including obesity, diabetes and
cardiovascular disease), elevated rates of smoking, alcohol and sub-
stance dependence, and intimate partner violence, and other issues
that increase risk for pregnancy complications (Brameld et al., 2017;
Goodwin et al., 2007; Trevillion et al., 2012). Further, short pregnancy
intervals may not allow time for adequate planning and management
in the setting of these problems.Womenwith schizophrenia may also
face parenting challenges due to their illness or or other socioeco-
nomic disadvantages (e.g. low income, less likely to have partner) that
could be compounded with having two young dependents. While
some women with schizophrenia may intentionally want to become
pregnant again in the setting of custody loss, it is important to
consider a succession of pregnancies followed by custody losses can
be both devastating and destabilizing to mental health (Dolman et al.,
2013). Therefore, efforts to reduce RRP rates are likely warranted.

While there is no evidence to date on interventions to target RRP
among women with schizophrenia, integrated preconception pro-
grams that have been shown to prevent rapid repeat pregnancy in
other high-risk populations (e.g., adolescents) may be amenable to
modification for women with schizophrenia (Patchen et al., 2013).
These programs include contraception service models with proactive
monitoring of contraceptive use, as well as inclusion of partners and
families in contraception education (Norton et al., 2017). Effective
programs emphasize planning the next pregnancy rather than avoiding
an “unintended” pregnancy, and promote individual goal setting using
motivational interviewing approaches to help a woman progress on
her readiness to change in relation to complex health behaviours
(Barnet et al., 2009; Dean et al., 2014; Gray et al., 2006; Sebastian et al.,
2012; Stevens et al., 2017). This may be a particularly helpful approach
for womenwith schizophrenia who desire to replace a child lost from
their custody and who therefore do not wish to use contraception for
the sole purpose of preventing a pregnancy (i.e. shifting the frame to
focus onplanning for amore healthy future pregnancy could be amore
successful approach). Personalized, non-judgmental approaches that
incorporate continuous monitoring and check-in (rather than tradi-
tional one-off sexual health education interventions), may be partic-
ularly useful in the context of the social and cognitive vulnerability of a
newmother with schizophrenia. It may also be important to consider
embedding reproductive planning within existing mental health ser-
vices for schizophrenia where the mental health team often acts as a
primary care team, coordinating care and ensuring appropriate and
timely access to key medical services.

4.4. Limitations

This study focused on RRP after live births specifically, so the
findings do not necessarily pertain to women with schizophrenia
more broadly who have had non-live birth outcomes such as spon-
taneous or therapeutic abortions, or stillbirth. Further limitations are
common to all studies using health administrative data. First, while
we used a validated algorithm to classify schizophrenia, some
women could have beenmisclassified, biasing the results toward not
finding an effect. Similarly, though we identified repeat pregnancies
that came to the attention of the healthcare system, we could have
missed pregnancies ending in early spontaneous abortion that did
not require medical intervention. While we were able to account for
some potential confounders (e.g., age, socioeconomic status), not all
covariates of interest were available (e.g. data on race, ethnicity or
immigration status; population-level child apprehension and
medication data). Some variables, such as substance use disorders,
were so much more common in the schizophrenia group that they
could not be included in the multivariable models for adjustment.
Finally, we were unable to examine barrier methods of birth control
or adherence rates to prescribed contraceptive methods.

5. Conclusions

Women with schizophrenia have higher rates of rapid repeat
pregnancy than unaffected women, and similar rates of hormonal
and surgical contraception. An initial delivery is an opportune time
to intervene to optimize planning for future pregnancies, so future
research to understand the key drivers of RRP in this group (e.g.
sociodemographic factors, mental status indicators, substance and
alcohol use, and health service connectivity) is warranted to guide
program development for this uniquely vulnerable population.
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that the programs may rely upon coding templates or macros that
are unique to ICES.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.schres.2019.08.007.

References

Abel, K., Rees, S., 2010. Reproductive and sexual health of women service users:
what's the fuss? Adv. Psychiatr. Treat. 16, 279e280.

Bakry, S., Merhi, Z.O., Scalise, T.J., Mahmoud, M.S., Fadiel, A., Naftolin, F., 2008.
Depot-medroxyprogesterone acetate: an update. Arch. Gynecol. Obstet. 278 (1),
1e12.

Barnet, B., Liu, J., DeVoe, M., Duggan, A.K., Gold, M.A., Pecukonis, E., 2009. Moti-
vational intervention to reduce rapid subsequent births to adolescent mothers:
a community-based randomized trial. Ann. Fam. Med. 7 (5), 436e445.

Brameld, K.J., Jablensky, A., Griffith, J., Dean, J., Morgan, V.A., 2017. Psychotropic
medication and substance use during pregnancy by womenwith severe mental
illness. Front Psychiatry 8, 28.

Broadhurst, K., Alrouh, B., Yeend, E., Harwin, J., Shaw, M., Pilling, M., Mason, C.,
Kershaw, S., 2015. Connecting events in time to identify a hidden population:
birth mothers and their children in recurrent care proceedings in England. Br. J.
Soc. Work. 45 (8), 2241e2260.

Brown, H.K., Kirkham, Y.A., Lunsky, Y., Cobigo, V., Vigod, S.N., 2018. Contraceptive
provision to postpartum women with intellectual and developmental disabil-
ities: a population-based cohort study. Perspect. Sex. Reprod. Health 50 (3),
93e99.

Brown, H.K., Ray, J.G., Liu, N., Lunsky, Y., Vigod, S.N., 2018. Rapid repeat pregnancy
among women with intellectual and developmental disabilities: a population-
based cohort study. CMAJ 190 (32), E949eE956.

Callegari, L.S., Zhao, X., Nelson, K.M., Borrero, S., 2015. Contraceptive adherence
among women veterans with mental illness and substance use disorder.
Contraception 91 (5), 386e392.

Canadian Institute for Health Information, 2014. Important Notes Regarding
Coverage, Ottawa, ON.

Coleman, L.M., Cater, S., 2006. Pathways for practice and policy to reduce adolescent
alcohol abuse: interpretations from a qualitative study. Int J Adolesc Med Health
18 (1), 37e41.

Conde-Agudelo, A., Rosas-Bermudez, A., Kafury-Goeta, A.C., 2006. Birth spacing and
risk of adverse perinatal outcomes: a meta-analysis. JAMA 295 (15), 1809e1823.

Connery, H.S., Albright, B.B., Rodolico, J.M., 2014. Adolescent substance use and
unplanned pregnancy: strategies for risk reduction. Obstet. Gynecol. Clin. N.
Am. 41 (2), 191e203.

Dean, S.V., Lassi, Z.S., Imam, A.M., Bhutta, Z.A., 2014. Preconception care: promoting
reproductive planning. Reprod. Health 11 (Suppl. 3), S2.

Dolman, C., Jones, I., Howard, L.M., 2013. Pre-conception to parenting: a systematic
review and meta-synthesis of the qualitative literature on motherhood for
women with severe mental illness. Arch Womens Ment Health 16 (3), 173e196.

Goodwin, R.D., Keyes, K., Simuro, N., 2007. Mental disorders and nicotine depen-
dence among pregnant women in the United States. Obstet. Gynecol. 109 (4),
875e883.

Gray, S., Sheeder, J., O'Brien, R., Stevens-Simon, C., 2006. Having the best intentions
is necessary but not sufficient: what would increase the efficacy of home
visiting for preventing second teen pregnancies? Prev. Sci. 7 (4), 389e395.

Heun-Johnson, H., Seabury, S.A., Menchine, M., Claudius, I., Axeen, S.,
Lakshmanan, A., 2019. Association between maternal serious mental illness and
adverse birth outcomes. J. Perinatol. 39 (5), 737e745.

Janoutova, J., Janackova, P., Sery, O., Zeman, T., Ambroz, P., Kovalova, M.,
Varechova, K., Hosak, L., Jirik, V., Janout, V., 2016. Epidemiology and risk factors
of schizophrenia. Neuro Endocrinol Lett 37 (1), 1e8.

Jee, S.H., Cabana, M.D., 2006. Indices for continuity of care: a systematic review of
the literature. Med. Care Res. Rev. 63 (2), 158e188.

Jones, I., Chandra, P.S., Dazzan, P., Howard, L.M., 2014. Bipolar disorder, affective
psychosis, and schizophrenia in pregnancy and the post-partum period. Lancet
384 (9956), 1789e1799.

Judd, F., Newman, L., 2017. Commentary on RANZCP clinical practice guidelines for
the management of schizophrenia and related disorders e section on preg-
nancy and schizophrenia. Aust N Z J Psychiatry 51 (3), 287e288.

Kurdyak, P., Lin, E., Green, D., Vigod, S., 2015. Validation of a population-based al-
gorithm to detect chronic psychotic illness. Can. J. Psychiatr. 60 (8), 362e368.
Kwon, S., Lazo-Escalante, M., Villaran, M.V., Li, C.I., 2012. Relationship between
interpregnancy interval and birth defects in Washington State. J. Perinatol. 32
(1), 45e50.

Levy, A.R., O'Brien, B.J., Sellors, C., Grootendorst, P., Willison, D., 2003. Coding ac-
curacy of administrative drug claims in the Ontario Drug Benefit database. Can.
J. Clin. Pharmacol. 10 (2), 67e71.

Lewis, C.M., Faulkner, M., Scarborough, M., Berkeley, B., 2012. Preventing subse-
quent births for low-income adolescent mothers: an exploratory investigation
of mediating factors in intensive case management. Am. J. Public Health 102
(10), 1862e1865.

Miller, L.J., Finnerty, M., 1996. Sexuality, pregnancy, and childrearing among women
with schizophrenia-spectrum disorders. Psychiatr. Serv. 47 (5), 502e506.

Muldoon, L., Rayner, J., Dahrouge, S., 2013. Patient poverty and workload in primary
care: study of prescription drug benefit recipients in community health centres.
Can. Fam. Physician 59 (4), 384e390.

Nesvag, R., Knudsen, G.P., Bakken, I.J., Hoye, A., Ystrom, E., Suren, P., Reneflot, A.,
Stoltenberg, C., Reichborn-Kjennerud, T., 2015. Substance use disorders in
schizophrenia, bipolar disorder, and depressive illness: a registry-based study.
Soc. Psychiatry Psychiatr. Epidemiol. 50 (8), 1267e1276.

Norton, M., Chandra-Mouli, V., Lane, C., 2017. Interventions for preventing unin-
tended, rapid repeat pregnancy among adolescents: a review of the evidence
and lessons from high-quality evaluations. Glob Health Sci Pract 5 (4), 547e570.

Oliver, R., 2013. Contraceptive and sexual health care issues in women with
schizophrenia. J Fam Plann Reprod Health Care 39 (4), 289e291.

Patchen, L., Lanzi, R.G., 2013. Maternal depression and rapid subsequent pregnancy
among first time mothers. MCN Am. J. Matern. Child Nurs. 38 (4), 215e220.

Patchen, L., Letourneau, K., Berggren, E., 2013. Evaluation of an integrated services
program to prevent subsequent pregnancy and birth among urban teen
mothers. Soc. Work Health Care 52 (7), 642e655.

Quinlivan, J.A., 2004. Teenagers who plan parenthood. Sex. Health 1 (4), 201e208.
Seamark, C., 2001. Design or accident? The natural history of teenage pregnancy.

J. R. Soc. Med. 94 (6), 282e285.
Sebastian, M.P., Khan, M.E., Kumari, K., Idnani, R., 2012. Increasing postpartum

contraception in rural India: evaluation of a community-based behavior change
communication intervention. Int. Perspect. Sex. Reprod. Health 38 (2), 68e77.

Seeman, M.V., 2013. Clinical interventions for women with schizophrenia: preg-
nancy. Acta Psychiatr. Scand. 127 (1), 12e22.

Seeman, M.V., Ross, R., 2011. Prescribing contraceptives for women with schizo-
phrenia. J. Psychiatr. Pract. 17 (4), 258e269.

Shachar, B.Z., Lyell, D.J., 2012. Interpregnancy interval and obstetrical complications.
Obstet Gynecol Surv 67 (9), 584e596.

Simoila, L., Isometsa, E., Gissler, M., Suvisaari, J., Sailas, E., Halmesmaki, E.,
Lindberg, N., 2018. Schizophrenia and induced abortions: a national register-
based follow-up study among Finnish women born between 1965-1980 with
schizophrenia or schizoaffective disorder. Schizophr. Res. 192, 142e147.

Simoila, L., Isometsa, E., Gissler, M., Suvisaari, J., Halmesm€aki, E., Lindberg, N., 2019.
Schizophrenia and pregnancy: a national register-based follow-up study among
Finnish women born between 1965 and 1980. Arch Womens Ment Health 1e10.

Solari, H., Dickson, K.E., Miller, L., 2009. Understanding and treating women with
schizophrenia during pregnancy and postpartumdMotherisk Update 2008.
Can. J. Clin. Pharmacol. 16 (1), e23ee32.

Statistics Canada, 2006. Live births and fetal deaths (stillbirths) by place of birth
(hospital and non-hospital), Canada, Provinces and Territories, Annual, in:
Canada, S. (Ed.), (Ottawa, ON).

Stevens, J., Lutz, R., Osuagwu, N., Rotz, D., Goesling, B., 2017. A randomized trial of
motivational interviewing and facilitated contraceptive access to prevent rapid
repeat pregnancy among adolescent mothers. Am. J. Obstet. Gynecol. 217 (4),
423 (e421-423 e429).

Taylor, C.L., Stewart, R., Ogden, J., Broadbent, M., Pasupathy, D., Howard, L.M., 2015.
The characteristics and health needs of pregnant women with schizophrenia
compared with bipolar disorder and affective psychoses. BMC Psychiatry 15, 88.

Trevillion, K., Oram, S., Feder, G., Howard, L.M., 2012. Experiences of domestic
violence and mental disorders: a systematic review and meta-analysis. PLoS
One 7 (12), e51740.

University, T.J.H., 2010. About the ACG System., the Johns Hopkins ACG System.
Vigod, S.N., Seeman, M.V., Ray, J.G., Anderson, G.M., Dennis, C.L., Grigoriadis, S.,

Gruneir, A., Kurdyak, P.A., Rochon, P.A., 2012. Temporal trends in general and
age-specific fertility rates among women with schizophrenia (1996e2009): a
population-based study in Ontario, Canada. Schizophr. Res. 139 (1e3), 169e175.

Vigod, S.N., Kurdyak, P.A., Dennis, C.L., Gruneir, A., Newman, A., Seeman, M.V.,
Rochon, P.A., Anderson, G.M., Grigoriadis, S., Ray, J.G., 2014. Maternal and
newborn outcomes among women with schizophrenia: a retrospective popu-
lation-based cohort study. BJOG: an international journal of obstetrics and
gynaecology 121 (5), 566e574.

Vigod, S.N., Laursen, T.M., Ranning, A., Nordentoft, M., Munk-Olsen, T., 2018. Out-of-
home placement to age 18 years in children exposed to a postpartum mental
disorder. Acta Psychiatr. Scand. 138 (1), 35e43.

Williams, J.I., O'Brien, B.J., Sellors, C., Grootendorst, P., Willison, D., 1996. A summary
of studies on the quality of health care administrative databases in Canada. In:
Goel, V., Williams, J.I., Anderson, G.M., Blacksterin-Hirsch, P., Fooks, C.,
Naylor, C.D. (Eds.), Patterns of Health Care in Ontario. The ICES Practice Atlas.
Canadian Medical Association, Ottawa, pp. 339e345.

Zou, G., 2004. A modified poisson regression approach to prospective studies with
binary data. Am. J. Epidemiol. 159 (7), 702e706.

http://www.ices.on.ca/DAS
http://www.ices.on.ca/DAS
https://doi.org/10.1016/j.schres.2019.08.007
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0005
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0005
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0005
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0010
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0010
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0010
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0010
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0015
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0015
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0015
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0015
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0020
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0020
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0020
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0025
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0025
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0025
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0025
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0025
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0030
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0030
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0030
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0030
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0030
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0035
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0035
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0035
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0035
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0040
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0040
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0040
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0040
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0045
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0045
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0050
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0050
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0050
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0050
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0055
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0055
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0055
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0060
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0060
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0060
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0060
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0065
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0065
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0070
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0070
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0070
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0070
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0075
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0075
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0075
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0075
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0080
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0080
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0080
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0080
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0085
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0085
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0085
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0085
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0090
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0090
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0090
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0090
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0095
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0095
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0095
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0100
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0100
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0100
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0100
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0105
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0105
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0105
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0105
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0105
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0110
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0110
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0110
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0115
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0115
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0115
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0115
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0120
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0120
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0120
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0120
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0125
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0125
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0125
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0125
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0125
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0130
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0130
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0130
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0135
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0135
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0135
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0135
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0140
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0140
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0140
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0140
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0140
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0145
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0145
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0145
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0145
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0150
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0150
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0150
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0155
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0155
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0155
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0160
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0160
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0160
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0160
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0165
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0165
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0170
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0170
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0170
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0175
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0175
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0175
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0175
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0180
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0180
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0180
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0185
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0185
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0185
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0190
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0190
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0190
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0195
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0195
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0195
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0195
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0195
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0200
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0200
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0200
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0200
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0200
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0205
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0205
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0205
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0205
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0205
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0210
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0210
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0210
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0210
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0215
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0215
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0215
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0220
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0220
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0220
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0225
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0230
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0235
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0240
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0240
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0240
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0240
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0245
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0250
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0250
http://refhub.elsevier.com/S0920-9964(19)30348-2/rf0250

	Rapid repeat pregnancy in women with schizophrenia
	1. Introduction
	2. Methods
	2.1. Study design and setting
	2.2. Data sources
	2.3. Participants
	2.4. Outcomes
	2.5. Covariates
	2.6. Analysis

	3. Results
	3.1. Participant characteristics
	3.2. Rapid repeat pregnancy
	3.3. Contraception

	4. Discussion
	4.1. Context within current literature
	4.2. Potential explanations for findings
	4.3. Potential implications
	4.4. Limitations

	5. Conclusions
	Contributors
	Role of the funding source
	Declaration of competing interest
	Acknowledgment
	Appendix A. Supplementary data
	References


