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ABSTRACT

This nationally representative follow-up study aimed to assess induced abortions and
the pregnancy- and delivery-related health outcomes of women with schizophrenia
or schizoaffective disorder. In addition, this study aimed to investigate the negative
perinatal health outcomes and out-of-home placements of their offspring.

Using the Care Register for Health Care, Finnish women born between 1965 and
1980 diagnosed with schizophrenia or schizoaffective disorder were identified during
the follow-up period ending 31 December 2013 (n = 5214). For each case, five age-
and place-of-birth—matched controls were obtained from the population register (n
=25,999). Through the end of 2013, we identified 162 singleton pregnancies among
affected women and 4683 pregnancies among unaffected controls. In this study,
we used the Medical Birth Register, the Induced Abortion Register, the Register of
Congenital Malformations, and the Child Welfare Register to gather information
about mothers and their offspring.

We found that the incidence of induced abortions in women with schizophrenia
or schizoaffective disorder is similar to that among population-level controls, but
their risk per pregnancy was over two-fold.

Women with schizophrenia or schizoaffective disorder were significantly older
and more often single at the beginning of a pregnancy. Furthermore, affected
women’s body mass index (BMI) before pregnancy was significantly higher and
they smoked significantly more often both at the beginning of a pregnancy and
after the first trimester.

During pregnancy, the risks of a pathological oral glucose test, the initiation
of insulin, rapid fetal growth, premature contractions, and hypertension were
significantly higher among affected women. Focusing on obstetric complications,
the risks of labor induction, deliveray by Cesarean section, and delivery by elective
Cesarean section were also significantly higher among affected women.

The risks of premature birth, alow birthweight, alow 1-min Apgar score, assisted
ventilation, resuscitation, neonatal monitoring, and having a major congenital
anomaly were also significantly higher among babies born to a mother with
schizophrenia or schizoaffective disorder.

Children with an affected mother were placed out-of-home significantly more
often than those with an unaffected mother. Among affected mothers, single
motherhood and smoking at the beginning of a pregnancy, but not unwanted
perinatal health outcomes in the child increased the risk of out-of-home placement.

To conclude, schizophrenia and schizoaffective disorder correlate with some risk
factors related to pregnancy, as well as with some pregnancy- and delivery-related
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complications. Maternal schizophrenia and schizoaffective disorder associate
with some negative perinatal health outcomes, as well as with the out-of-home
placement of the offspring. Family planning services, targeted health education and
lifestyle interventions, and training in parenting skills should be offered to affected
women who plan their pregnancies, who are mothers-to-be, and who already have
children. Furthermore, intensive collaboration between healthcare professionals,
gynecologists, obstetricians, and social workers are needed.

Key words: delivery, induced abortion, pregnancy, postpartum period,
schizoaffective disorder, schizophrenia, out-of-home placement, women
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Tamain kansallisen rekisteripohjaisen seurantatutkimuksen pyrkimyksena oli sel-
vittaa skitsofreniaa tai skitsoaffektiivista hairiota sairastavien naisten abortteihin,
raskauksiin ja synnytyksiin liittyva erityispiirteita seka tutkia heidan jalkelaisten-
s vastasyntyneisyyskauden mahdollisia terveysongelmia ja kodin ulkopuolelle
sijoittamista.

Terveyden ja hyvinvoinnin laitoksen ylldpitamén hoitoilmoitusjéarjestelman
(HILMO) avulla poimittiin ne suomalaiset naiset, jotka olivat syntyneet vuosina
1965—-1980 jajoilla oli diagnosoitu skitsofrenia tai skitsoaffektiivinen hiirio seuran-
takauden paittymiseen 31.12.2013 mennessa (n = 5214). Kutakin skitsofreniaan/
skitsoaffektiiviseen hairi6on sairastunutta naista kohti valittiin vaestorekisterista
satunnaisotoksella viisi ikd- ja syntymépaikkakaltaistettua verrokkia (n = 25999).
Vuoden 2013 loppuun mennessi skitsofreniaan tai skitsoaffektiiviseen hairioon
sairastuneilla naisilla oli 1162 yksisikioistd raskautta, kun taas vastaavasti terveilla
verrokkinaisilla niit oli 4683. Aitien ja heidin jilkeliisidzin koskevat tiedot kerittiin
Terveyden ja hyvinvoinnin laitoksen ylldpitimasta syntymérekisterists, aborttire-
kisteristd, epamuodostumarekisteristi seka lastensuojelurekisterista.

Seurantajakson aikana skitsofreniaa tai skitsoaffektiivista hairiota sairastavilla
naisilla aborttien ilmaantuvuus ei eronnut tilastollisesti merkitsevisti verrokkien
vastaavasta. Kun huomioitiin kaikki raskaudet, sairaiden naisten riski paatya abort-
tiin oli yli kaksinkertainen.

Raskauden alkaessa skitsofreniaa tai skitsoaffektiivista hairiota sairastavat naiset
olivat tilastollisesti merkitsevisti vanhempia ja tilastollisesti merkitsevisti useam-
min vailla parisuhdetta. Heiddn painoindeksinsa (BMI) ennen raskautta oli tilas-
tollisesti merkitsevasti korkeampi, samoin he tupakoivat tilastollisesti merkitsevasti
useammin seki raskauden alussa ettd ensimmaisen raskauskolmanneksen jalkeen.

Riski raskaudenaikaiseen patologiseen sokerirasitustestiin, insuliinihoidon
aloittamiseen, ennenaikaisiin supistuksiin, korkeaan verenpaineeseen seka si-
kion nopeaan kasvuun oli merkitsevasti kohonnut skitsofreniaa sairastavilla
naisilla. Skitsofreniaa sairastavilla naisilla oli tilastollisesti merkitsevasti kohon-
nut riski synnytyksen kiynnistimiseen, keisarinleikkaukseen ja suunniteltuun
keisarinleikkaukseen.

Riski syntyd ennenaikaisena, alhaiseen syntymépainoon, mataliin 1-minuutin
Apgar-pisteisiin, synnytyksen jilkeisen lisdhapen saantiin, seurantaan vastasyn-
tyneiden teho-osastolla ja synnynnéisiin epamuodostumiin oli tilastollisesti mer-
kitsevisti korkeampi vastasyntyneilld, joiden #iti sairasti skitsofreniaa tai skitsoaf-
fektiivista hairi6ta. Skitsofreniaa tai skitsoaffektiivista hairioitd sairastavien ditien
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lapset sijoitettiin kodin ulkopuolelle tilastollisesti merkitsevasti useammin kuin
verrokkiditien lapset. Tupakointi ja parisuhteen puuttuminen raskauden alussa
lisasivit skitsofreniaa tai skitsoaffektiivista hairita sairastavien &itien lasten kodin
ulkopuolelle sijoittamisen riskia tilastollisesti merkitsevisti, kun taas vastasyntyneen
synnytyksen jilkeiset terveysongelmat eivat tita riskia tilastollisesti merkitsevasti
nostaneet.

Yhteenvetona voidaan todeta, ettd skitsofreniaa tai skitsoaffektiivista hairiota
sairastavien naisten raskauksiin ja synnytyksiin liittyy tiettyja riskitekijoita ja eri-
tyispiirteita. Lisdksi voidaan todeta, ettd didin sairauden ja tiettyjen vastasyntyneen
terveysongelmien seka didin sairauden ja jalkeldisen kodin ulkopuolelle sijoituksen
vélillda on merkittava yhteys. Perhesuunnittelupalveluja, kohdennettuja terveys-
kasvatus- ja elamantapainterventioita sekd vanhemmuustaitojen tukemista tulisi
tarjota niille skitsofreniaa tai skitsoaffektiivista hiiriota sairastaville naisille, jotka
suunnittelevat raskautta, ovat tulevia diteja tai joilla on jo lapsia. Tiivistd yhteistyota
tarvitaan psykiatrian alan ammattilaisten, naistentautien ja synnytysten erikoislaa-
kareiden seka sosiaalityontekijoiden kesken.

Asiasanat: abortti, kodin ulkopuolinen sijoitus, lapsivuodeaika, naiset, raskaus,
skitsoaffektiivinen hairio, skitsofrenia, synnytys
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1 INTRODUCTION

Throughout the nineteenth century and at the beginning of the twentieth century,
the concept of eugenic ideology flourished. In 1934 in Finland, a law on forced
sterilization was enacted and a government-funded sterilization program was
implemented across the country. From 1935 through 1970, approximately 7500
people—primarily women—were sterilized according to that sterilization law
(Hietala, 2009). In his thesis, Borgstrom (1958) studied sterilizations in Finland
that took place between 1935 and 1955. According to him, almost half of the
individuals sterilized suffered from an intellectual disability, while persons with
schizophrenia and epilepsy were also sterlized. Almost 70% of the sterilizations
were performed involuntarily. The Finnish sterilization law was reviewed in 1970,
and the abovementioned eugenic motivations prompting sterilization were omitted
from the revised law.

Until the 1980s, psychiatric treatment for persons with severe mental disorders
was primarily provided in mostly closed institutions. Thus, female patients’
possibilities to meet the opposite sex remained largely limited (Hemminki et al.,
1997). In addition, prolactin-raising antipsychotics partly explained the diminished
general fertility rate among women with schizophrenia (Howard et al., 2002).
Both the ongoing de-institutialization, as well as the use of modern antipsychotic
medications with fewer endocrine side effects, led to an increase in their relative
fertility (Solari et al., 2008; Vigod et al., 2012).

Unfortunately, little attention has been paid in the research and service
development to the fact that many women with schizophrenia are mothers or
mothers-to-be (Diaz-Caneja & Johnson, 2004; Kelly & Conley, 2004). Moreover,
psychiatric nursing personal has been surprisingly reluctant to discuss issues
related to sexuality and parenting with their patients (Burns et al., 2001; Haboubi
& Lincoln, 2003). According to Quinn et al. (2011), nurses feel ambivalent about
initiating such discussions because they do not view it as part of their roles as
nurses; instead, they consider their patients too ill to discuss sex and are themselves
uncomfortable discussing such topics. However, according to a survey conducted
among patients diagnosed with psychosis conducted by McCann (2000), patients
demonstrated a willingness to talk about their intimate feelings and felt that their
psychiatric symptoms are not exacerbated following such discussions. Yet, women
with schizophrenia report experiencing stigma related to sexual and parenting
issues (Jeffery et al., 2013). It is clear that women who are mothers or mothers-
to-be and who use mental health services face specific challenges in managing
the contradictions between their dual identity (Davies & Allen, 2007). Healthcare

13
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professionals, then, must use their disciplinary power in a positive way to help
women navigate this dual identity as patient and parent (Davies & Allen, 2007).

This thesis then focuses on the reproductive health of Finnish women with
schizophrenia or schizoaffective disorder. To do so, I rely on high-quality Finnish
health - and social-care registers to shed light on induced abortions, pregnancy,
delivery, and motherhood among such women with schizophrenia or schizoaffective
disorder.

14



2 REVIEW OF THE LITERATURE

2.1 SCHIZOPHRENIA

Schizophrenia is one of the most severe psychiatric disorders, characterized by
pronounced disturbances in the fundamental processes governing human behavior
(Insel, 2010). The disorder typically manifests with a marked social and occupational
impairment, carrying a significant health, social, and economic burden, not only for
patients, but also for families, caregivers, and the broader society (Chong et al., 2016).

The core symptoms of schizophrenia constitute positive (hallucinations and
delusions), negative (a lack of drive and volition, and withdrawal from social
interaction), disorganized (positive thought disorder and bizarre behaviors),
and cognitive (disturbances in attention, memory, and executive functioning)
symptoms. Table 1 summarizes the diagnostic criteria of schizophrenia according
to the International Classification of Diseases and Related Health problems (ICD),
10t edition (ICD-10; World Health Organization, 1992), ICD-11 (draft, available
at http://gep.network), and the Diagnostic and Statistical Manual of Mental
Disorders (DSM), 5th edition (DSM-5) (American Psychiatric Association, 2013)
classifications.

The prevalence of schizophrenia falls between 0.4% and 0.7%, depending on
the prevalence estimate applied (Saha et al., 2005). The lifetime prevalence of
schizophrenia in Finland reached 0.9% in the Psychoses in Finland (PIF) Study
(Perila et al., 2007). The PIF Study, based on a large general population health
examination study—the Health 2000 Study—included a study sample representative
of the Finnish population aged 30 years and older. Schizophrenia rarely onsets before
the age of 13 (McClellan & Stock, 2013), since the prevalence of childhood-onset
schizophrenia occurs in 1 in 10,000 children (Remschmidt & Theisen, 2005). The
frequency of schizophrenia increases considerably in adolescence (Remschmidt &
Theisen, 2005), reaching a peak in early adulthood, and gradually declining until
the age of 60, after which incidence rates level off (van der Werf et al., 2014).

The etiology of schizophrenia is heterogeneous. The genetic risk for schizophrenia
ishigh (around 85%), but environmental factors also influence the risk of developing
the disorder (van Os et al., 2010; Sullivan et al., 2012; Hilker et al., 2018). A genetic
vulnerability, pre- and perinatal hazards to the brain, and adverse life events in early
childhood appear to alter neurodevelopment and sensitize the dopamine system
in the brain (Howes & Murray, 2014). Adversities experienced during childhood
and adolescence combined with an underlying susceptibility to an increased
dopamine release are thought to cause a bias in the interpretation of experiences

15
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during stressful situations and lead to psychotic interpretations of neutral incidents
(Howes & Murray, 2014; Hietala et al., 2015).

All types of familial psychiatric disorders are associated with an increased
risk of schizophrenia. Nearly 30% of schizophrenia cases in the population can
be attributed to a family history of psychiatric issues in general, compared to 6%
attributable to a family history of schizophrenia specifically (Mortensen et al., 2010).
However, 85% of individuals with schizophrenia have no first-degree relative with
this disorder (McGlashan & Johannessen, 1996). Pre- and perinatal complications,
including maternal infections and hypertension (Suvisaari et al., 2013), abnormal
fetal development, and obstetric complications (Cannon et al., 2002; Forsyth et
al., 2013) significantly correlate with schizophrenia. In addition, mothers with
schizophrenia exhibit an increased health-risk behavior during pregnancy, such
as smoking and substance misuse which are related to obstetric complications
(Bennedsen, 1998). Furthermore, an unwanted pregnancy (Myhrman et al., 1996)
and antenatal stress (van Os & Selten, 1998; Selten et al., 1999) appear to increase
the risk of schizophrenia. Still, the pathogenesis and underlying causes remain
unknown (Rees et al., 2015).

Table 1. Diagnostic criteria of schizophrenia according to the International Classification of Diseases and
Related Health Problems, 10th revision (ICD-10), the draft of the International Classification of Diseases
and Related Health Problems,lith revision (ICD-11), and the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5).

ICD-10: F20 Symptoms must be present for most of the time during a psychotic illness
episode lasting for at least one month

At least one of the following:

Al. Thought echo, thought insertion or withdrawal, and thought
broadcasting

A2. Delusions of control, influence, or passivity, clearly referring to body
or limb movements or specific thoughts, actions, or sensations; delusional
perception

A3. Hallucinatory voices providing a running commentary on the patient’s
behavior, or discussing the patient among themselves, or other types of
hallucinatory voices coming from some part of the body

A4, Persistent delusions of other kinds considered culturally inappropriate
and completely impossible

Or at least two of the following:

B1. Persistent hallucinations in any modality, when accompanied either by
fleeting or half-formed delusions without a clear affective content or by
persistent overvalued ideas

B2. Neologisms, breaks, or interpolations in the train of thought resulting in
incoherence or irrelevant speech

B3. Catatonic behavior, such as excitement, posturing, or waxy flexibility,
negativism, mutism, and stupor

B4. Negative symptoms, such as marked apathy, a paucity of speech, and a
blunting or incongruity of emotional responses, typically resulting in social
withdrawal and a diminishing social performance
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ICD-11: 6A21

At least two of the following symptoms must be present most of the time for a
period of one month or more. At least one of the qualifying symptoms should
be from item A through D in the list below:

A

Persistent delusions (e.g., grandiose delusions, delusions of reference, or
persecutory delusions)

Persistent hallucinations (typically auditory, although they may be in any
sensory modality)

Disorganized thinking (formal thought disorder; e.g., tangentiality and loose
associations, irrelevant speech, or neologism). When severe, the person’s
speech may be so incoherent as to be incomprehensible (e.g., word salad).

. Experiences of influence, passivity, or control (e.g., the experience that

one’s thoughts or actions are not generated by oneself, are being placed in
one’s mind, or withdrawn from one’s mind by others, or that one’s thoughts
are being broadcast to others)

Negative symptoms such as affective flattening, alogia, or a paucity of
speech, avolition, asociality, and anhedonia

Grossly disorganized behavior noted in any form of a goal-directed activity
(e.g., behavior that appears bizarre or purposeless, or unpredictable or
inappropriate emotional responses that interfere with the organization of
one’s behavior)

. Psychomotor disturbances, such as catatonic restlessness or agitation,

posturing, waxy flexibility, negativism, mutism, or stupor

DSM-5: 295.90

. Two (or more) of the following, each present for a significant portion of

time during a one-month period (or less if successfully treated). At least
one of these must be 1, 2, or 3.

1. Delusions

2. Hallucinations

3. Disorganized speech

4. Disorganized or catatonic behavior

5. Negative symptoms

For a significant portion of the time efrom the onset of the disturbance, the
level of functioning in one or more major areas, such as work, interpersonal
relations, or self-care, is markedly below the level achieved prior to the
onset (or when the onset is in childhood or adolescence, there is a failure
to achieve expected level of interpersonal, academic, or occupational
functioning).

Continuous signs of the disturbance persist for at least six months. This
six-month period must include at least one month of symptoms (less if
successfully treated) that meet criterion A and may include periods of
prodromal or residual symptoms. During these prodromal or residual
periods, the signs of the disturbance manifest as only negative symptoms
or as two or more symptoms listed in criterion A in an attenuated form.

. Schizoaffective disorder and depressive or bipolar disorder with psychotic

features are ruled out.

The disturbance is not attributable to the physiological effects of a
substance or another medical condition.

If there is a history of autism spectrum disorder or a communication
disorder with a childhood onset, the additional diagnosis of schizophrenia
is made only if prominent delusions or hallucinations in addition to other
required symptoms of schizophrenia are present for at least one month (or
less if successfully treated).

17



2 REVIEW OF THE LITERATURE

2.2 SCHIZOAFFECTIVE DISORDER

Schizoaffective disorder is a psychiatric disorder characterized by the same kinds
of abnormal thought processes as schizophrenia, while also including dysregulated
emotions (Malaspina et al., 2013). Table 2 summarizes the diagnostic criteria of
schizoaffective disorder based on the ICD-10 (World Health Organization, 1992),
ICD-11 (draft; http://gcp.network), and DSM-5 (American Psychiatric Association,
2013) classifications. The onset of schizoaffective disorder typically occurs in young
adulthood, with a lifetime prevalence rate of 0.3% based on the PIF Study (Perala
et al., 2007).

Schizophrenia and bipolar illness appear to lie at opposite ends of a disease
continiuum, with schizoaffective disorderfalling roughlyin the middle (Correll, 2010).
Neuropsychological studies suggest that similar patterns of cognitive impairment,
general intelligence quotient (IQ) levels, and motorskill and language impairment
all occur in schizophrenia, schizoaffective disorder, and psychotic bipolar disorder,
although the greatest impairment appears to accompany schizophrenia (Hill et al.,
2008; Barch and Keefe, 2010). Bora et al.’s (2009) review examined cognitive studies
of symptomatic patients with either schizophrenia or schizoaffective disorder, as
well as cognitive studies of patients whose condition stabilized. In the acute phase,
few differences were found in patients’ neurocognitive performance. However,
when comparing stabilized patients, patients with schizoaffective disorder tended
to present with milder deficits than those with schizophrenia. The levels of premorbid
adjustment and psychosocial functioning appear to differ between patients with
schizophrenia and schizoaffective disorder.

According to Saracco—Alvarez et al. (2009), patients with schizoaffective
disorder enjoyed a significantly better premorbid adjustment than patients with
schizophrenia in late adolescence. For example, scholastic performance and peer
relationships were less impaired among patients with schizoaffective disorder. In a
study by Norman et al. (2005), patients with schizoaffective disorder exhibited better
premorbid adjustment academically than patients with schizophrenia, although no
difference was observed in the social domain. Bellack et al. (1989) compared role
functioning and social skills among patients with schizophrenia (with or without
negative symptoms), schizoaffective disorder, and bipolar disorder, respectively.
While patients with schizophrenia without negative symptoms showed similarlevels
of social disability compared with patients with schizoaffective disorder or bipolar
disorder, those with negative symptoms were more impaired. According to Cheniaux
et al.’s (2008) review, the schizophrenia group contained the highest proportion of
never-married patients, followed by those with schizoaffective disorder, and then
those with mood disorders. Rates of unemployment followed a similar pattern.
Premorbid social adaptation was lowest in the schizophrenia group, better among
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patients with schizoaffective disorder, and highest among patients with mood
disorders. Cognitive deficits were greatest in the schizophrenia group, followed by
those with schizoaffective disorder, and then those with mood disorders.

Table 2. Diagnostic criteria of schizoaffective disorder according to the International Classification of Diseases
and Related Health Problems (ICD), 10th revision (ICD-10), the draft of ICD, Tith revision (ICD-11), and the
Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5).

ICD-10: A. Psychotic symptoms of schizophrenia (except for negative and persistent
F25 hallucinatory symptoms) present for most of the time during a period of at
least two weeks

B. Manic or at least moderately severe depressive episode and psychotic
symptoms must be present within the same episode of the disorder and
simultaneously for at least a portion of it

C. Disorder is not caused by substance use or organic brain disease

ICD-11: A. All diagnostic requirements for schizophrenia are met concurrently with
6A21 mood symptoms that meet the diagnostic requirements of a moderate or
severe depressive episode, a manic episode, or a mixed episode

B. The onset of the psychotic and mood symptoms are either simultaneous or
occur within a few days of one another

C. The duration of symptomatic episodes is at last one month for both
psychotic and mood symptoms

D. The symptoms or behaviors are not a manifestation of another medical
condition and are not due to the effect of a substance or medication on
the central neural system, including withdrawal effects

DSM-5: A. An uninterrupted period of iliness during which there is a major mood
295.70 (depressive or manic) episode concurrent with criterion A of schizophrenia

B. Delusions or hallucinations for two or more weeks in the absence of a
major mood (depressive or manic) episode during the lifetime duration of
the illness

C. Symptoms that meet the criteria for a major mood episode are present for
the majority of the total duration of the active and residual portions of the
illness

D. The disturbance is not attributable to the effects of a substance or another
medical condition

2.3 TREATMENT FOR SCHIZOPHRENIA AND
SCHIZOAFFECTIVE DISORDER

The goals when treating patients with schizophrenia and schizoaffective disorder
include targeting symptoms, preventing relapse, and increasing adaptive functioning
such that the patient can be integrated back into the community (Patel et al., 2014).
The treatment of these disorders relies on a combination of pharmacotherapy and
psychosocial rehabilitation (McGurk et al., 2007; Leucht et al., 2009; Dixon et al.,
2010; Grant et al., 2012; Roberts et al., 2014).
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Pharmacotherapy primarily relies on antipsychotic drugs as the main treatment
for schizophrenia. Up to 60% of subjects with schizophrenia respond to antipsychotic
medication (Sinclair & Adams, 2014), a relatively effective treatment for positive
symptoms (Leucht et al., 2009). However, antipsychotic medications have proved
less effective in the treatment of negative and cognitive symptoms, the two symptom
dimensions demonstrating the most robust relationship to functional outcome
(Karow et al., 2014; Kirkpatrick, 2014). Antipsychotics are also associated with
metabolic, cognitive, sexual, and extrapyramidal side effects (de Boer et al., 2015;
MacKenzie et al., 2018). When treating schizoaffective disorder, combinations of
antipsychotics, mood stabilizers, and antidepressants such as selective serotonin
reuptake inhibitors (SSRIs) are typically used (Cascade et al., 2009).

In order to improve the efficacy of treatment, pharmaceuticals should be
combined with psychosocial interventions (Valencia et al., 2015). Specific vocational
and psychological interventions can improve the functional outcome (van Os &
Kapur, 2009). According to the Finnish Current Guideline on Schizophrenia
(Schizophrenia: Current Care Guidelines Abstract, 2015), psychosocial interventions,
including cognitive-behavioral therapy, psychoeducation, and social skills training,
aswell as cognitive rehabilitation should be integrated with antipsychotic medication
in individuals with schizophrenia. Persons with schizoaffective disorder generally
respond best to a combination of medications, psychotherapy, and life-skills training
(Schizophrenia: Current Care Guidelines Abstract, 2015). In addition, family
intervention may decrease the risk of relapse, improve treatment adherence, and
reduce rehospitalizations (Pharoah et al., 2010).

2.4 SEX DIFFERENCES IN SCHIZOPHRENIA AND
SCHIZOAFFECTIVE DISORDER

Sex differences in schizophrenia represent one of the most consistently reported
aspects of schizophrenia (Abel et al., 2010). These differences are described in almost
all features of the illness from incidence, prevalence, mean age at onset, clinical
presentation, course of the disease, and treatment responses. Aleman et al.’s (2003)
meta-analysis identified a mean ratio of male-to-female schizophrenia incidence of
1.42[95% confidence interval (CI)1.30—1.56]. Similarly, McGrath et al. (2008) found
a median ratio of 1.4 (10" and 9ot centiles, 0.9 and 2.4). Surprisingly, this is not
reflected in the prevalence of schizophrenia (Saha et al., 2005; Perili et al., 2007).
Most studies have found that women experience a later onset of schizophrenia and a
better course of illness than men (Héafner et al., 1993; Abel et al., 2010; Pedersen et
al., 2014; van der Werfet al., 2014). Typically, men present with a poorer premorbid
adjustment and negative symptoms appear more commonly in men, whereas women
experience depressive symptoms more commonly (Goldstein & Link, 1988; Morgan
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et al., 2008; Abel et al., 2010). Women with schizophrenia remain in hospital for
shorter durations than men and are less frequently readmitted (Grossman et al.,
2008). Researchers have explored the possible biopsychosocial causes for these
differences. Most findings support the “estrogen hypothesis”, which emphasises
the possible neuroprotective effect of estrogen in women (Falkenburg & Tracy,
2014). Differences can also be attributed to a differing psychological vulnerability
between men and women as well as to various social factors.

Schizoaffective disorder is substantially more prevalent among women (Perala
et al., 2007). Specifically, a more than twofold female-to-male predominance
among individuals with the depressed subtype of schizoaffective disorder and no
sex difference in the bipolar subtype of schizoaffective disorder have been reported
(Fochtmann et al., 2009).

2.5 PHYSICAL HEALTH OF INDIVIDUALS WITH
SCHIZOPHRENIA

Individuals with schizophrenia carry a high risk for a wide range of somatic illnesses
(Leucht et al., 2007; Smith et al., 2013). According to a recent study including more
than 7000 Spanish individuals with schizophrenia, 55.6% exhibited one comorbid
chronic physical condition and 29.3% experienced two or more comorbidities
(Gabilondo et al., 2017).

In that study, hypertension, Parkinson’s disease, and diabetes represented the
most prevalent chronic conditions followed by hypothyroidism, dyspepsia, lung
diseases (i.e., emphysema, chronic bronchitis, and chronic pulmonary disease),
degenerative joint disease, and chronic liver or pancreatic disease. Overall, women
exhibited a higher prevalence of comorbidities than men. In Finland, Eskelinen’s
(2017) thesis comprised 275 outpatients with schizophrenia, with a mean age of 45
from three different southern municipalities. All patients underwent a structured,
comprehensive health examination, during which almost half of participants
reported experiencing distressing somatic symptoms on a daily basis. During the
health examination, 87.6% needed somatic intervention (i.e., further treatments,
examinations, monitoring, and prescriptions).

Schizophrenia associates with premature mortality. Both suicide risk (Cassidy
et al., 2018) and accidental deaths (Hellemose et al., 2018) appear elevated in this
patient group, although somatic comorbidities play an essential role in premature
mortality (Laursen et al., 2011). According to a nationwide Swedish cohort study with
more than 8000 individuals with schizophrenia, on average, men with schizophrenia
died 15 years earlier than men in general, and women with schizophrenia died
12 years earlier than women in the general population, an observation attributed
to unnatural deaths (Crump et al., 2013). The association between schizophrenia
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and mortality was stronger among women. In Finland, a follow-up study among
a nationally representative sample of more than 8000 persons aged 30 or older
carried out by Suvisaari et al. (2013) reported that people with schizophrenia and
other nonaffective psychoses exhibited an elevated mortality risk. In individuals
with a psychotic disorder, smoking and type 2 diabetes predicted mortality.

The specific reasons for the above adverse health outcomes remain unknown,
although some possible explanations include unhealthy lifestyles, the side effects of
psychopharmacological treatments, or selective barriers affecting access to medical
treatment resulting in either underdiagnosis or undertreatment (Muck-Jorgensen
et al., 2000; Druss et al., 2001; Laursen et al., 2011; Smith et al., 2013).

2.51 OVERWEIGHT AND OBESITY

Weight gain is linked to schizophrenia. One reason for this stems from poor dietary
habits (Manu et al., 2015). A systematic review by Dipasquale et al. (2013) found
that patients with schizophrenia are more likely to consume a diet poor in fiber
and fruit while rich in saturated fat. Women with schizophrenia, however, tend to
make healthier food choices and their diets consist of more fruits and vegetables
than those among men. Other explanations for weight problems include a sedentary
lifestyle and diminished physical activity (Manu et al., 2015).

Indeed, according to a recent meta-analysis by Vancampfort et al. (2017), people
with severe mental illness remained more sedantary than healthy controls. Their
analysis revealed that approximately half of those with severe mental illness do not
meet the recommendation of at least 150 minutes of moderate or intense physical
activity per week. Less physical activity levels associated with being male, single,
and unemployed, as well as a longer illness duration and a schizophrenia diagnosis.

In a recent Finnish study (Sormunen et al., 2017), changes in physical activity
were already observed before the onset of psychosis. In fact, a pattern of low physical
activity was evident throughout childhood and adolescence among patients who later
developed non-affective psychosis. Furthermore, weight gain stands as a common
side effect of antipsychotics, affecting between 15% and 72% of patients (Holt,
2005). The propensity to cause weight gain differs between antipsychotics, but no
agent should be considered weight-neutral (Bak et al., 2014). In fact, antipsychotics
increase one’s appetite and delay the satiety signalling resulting from serotonin
5-HT2C and histamine H1 receptor antagonism, leading to increased food intake
(Correll et al., 2015). In addition, dopamine receptor antagonism and the effects on
several neurotransmitters and gut hormones involved in appetite control participate
in antipsychotic medication—induced weight gain (Manu et al., 2015; Siskind et
al., 2016).
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Antipsychotics may decrease resting energy expenditure (Manu et al., 2015),
while some evidence exists indicating an elevated risk related to some receptor genes
predisposing individuals to antipsychotic medication—induced weight gain (Shams
& Muller, 2014). The risk of weight gain is particularly pronounced among patients
exposed to antipsychotic medication for the first time in their lives (Tarricone et
al., 2010; Keinénen et al., 2015).

2.5.2 SMOKING

According to a meta-analysis by De Leon & Diaz (2005), smoking prevalence among
patients with schizophrenia is up to five times higher than other clinical and non-
clinical groups. Schizophrenic patients are also more often heavy smokers with
longer histories of smoking (Tidey et al., 2005; Williams et al., 2005). In Finland,
Partti et al.’s (2015) population-based study reported that about 44% of individuals
with schizophrenia smoked daily, whereas only approximately 23% of individuals
with no psychotic disorder smoked daily. Furthermore, among individuals with
schizophrenia, more than 30% smoked more than one pack per day.

Risk factors including poverty, a low education level, and environments lacking
support to stay or become smoke-free may impact the initiation of smoking and
endanger patients’ attempts to quit (Tidey & Miller, 2015). The most popular
explanation for the association between schizophrenia and smoking remains the
so-called self-medication hypothesis. That is, smoking releases dopamine from
the brain, and patients who use antipsychotic medications appear to alleviate
their extrapyramidal side effects, as well as negative symptoms through smoking
(Ruther et al., 2014). Some evidence also suggests that schizophrenia and nicotine
dependency may share common genetic pathways (Loukola et al., 2014).

2.5.3 ALCOHOL AND ILLEGAL DRUGS

In a meta-analysis, Koskinen et al. (2009) found that approximately one-fifth of
patients with schizophrenia had alifetime diagnosis of an alcohol use disorder. Hunt
et al. (2018), however, found a prevalence of alcohol use disorders in individuals
with schizophrenia spectrum disorders of 24.3%. Some evidence suggests that a
comorbid alcohol use disorder worsens clinical outcomes among patients with
schizophrenia. Specifically, such patients exhibit more psychotic symptoms and
more severe depressive symptoms (Potvin et al., 2006 ; Potvin et al., 2007), poorer
treatment compliance, increased somatic comorbidity, a risk of violence, more
negative psychosocial events, more admissions to psychiatric hospitals, and longer
hospital stays (Drake & Mueser, 1996; Dixon, 1999; Gregg et al., 2007).
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In Hunt et al.’s (2018) meta-analysis, the prevalence of cannabis use disorder
among individuals with schizophrenia spectrum disorders reached as high as 26.2%.
Cannabis use correlated with an earlier onset of psychosis, increased symptom
severity, higher rates of relapse, longer hospitalization times, and overall poorer
quality-of-life outcomes (Johns, 2001; van Os et al., 2002; D’Souza et al., 2005; Foti
et al., 2010; Galvez-Buccollini et al., 2012; Large et al., 2011; Di Forti et al., 2014;
Manrique-Garcia et al., 2014; Patel et al., 2015; Bhattacharyya; 2015). However,
according to a systematic review by Iseger & Bossong (2015), cannabidiol (CBD)
may carry antipsychotic properties, and thus may represent a promising new agent
in the treatment of schizophrenia.

Hunt et al. (2018) also found that the prevalence of stimulant use disorders
among individuals with schizophrenia spectrum disorders reached 7.3%, while
opiate use disorders affected 5.1% of patients. Finally, Hunt et al. (2018) revealed
that all substance use disorders occur more often in men than in women.

2.6 THE REPRODUCTIVE HEALTH OF WOMEN WITH
SCHIZOPHRENIA

2.6.1 BIRTH CONTROL

According to Matevosyan (2009), the number of lifetime sexual partners was
relatively high while the use of contraceptives remained low among women
with schizophrenia. Thus, women with schizophrenia are at high risk of sexually
transmitted infections (Seeman & Ross, 2011). This risky behavior might relate to
disorder-associated issues such as an inability to plan, an inability to assess risks,
communications skill deficiency, as well as a lack of information, motivation, and
skills (Meade & Sikkema, 2007; Seeman, 2013).

Several clinical studies with rather small sample sizes report a higher prevalence of
induced abortion among women with schizophrenia than among unaffected women.
A US study by Miller and Finnerty (1996) compared sexuality, reproduction, and
the childrearing characteristics of 46 women with schizophrenia or schizoaffective
disorder to those among 50 control subjects without a major mental disorder.
Compared to controls, women with schizophrenic disorders experienced fewer
planned pregnancies, more unwanted pregnancies, and more induced abortions.
Dickerson et al. (2004) interviewed a total of 100 women (36 with a diagnosis
of schizophrenia and 64 with a mood disorder diagnosis) from two outpatient
psychiatric centers in the Baltimore area about their sexual and reproductive
behaviors. Among the 73 women who had been pregnant, 46 (63%) pregnancies
ended either because of an induced abortion or a spontaneous miscarriage.

Compared with women from a national survey, women with mental disorders
were more likely to have had a pregnancy that did not result in a live birth. In a
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Turkish study, Ozcan et al. (2014) interviewed 292 female patients treated in an
acute inpatient psychiatric ward in Istanbul (55 women with schizophrenia) using a
questionnaire focused on reproductive health problems. Half of the study population
reported that they had experienced an unplanned pregnancy, 44.8% of whom had
undergone an induced abortion, twice the rate in Turkey in general (22%; Turkey
Demographic and Health Survey 2008 data). Unfortunately, no nation-based cohort
studies were published on this topic.

2.6.2 PREGNANCY

Women with schizophrenia exhibit many pregnancy-related risk factors.

Mothers-to-be with schizophrenia are often single and their pregnancies are
more often unplanned than those among unaffected women (Matevosyan, 2011).
Furthermore, mothers-to-be with schizophrenia appear to smoke more often
(Bennedsen, 1998; Judd et al., 2014) than unaffected pregnant women. Pregnancy
can also worsen the mental health of some women with schizophrenia. Psychological
stress often relates to the background stress of poverty and unemployment, being
single and the prospect of single parenthood, as well as social exclusion (Seeman,
2013). Among mothers-to-be with schizophrenia, those who are younger and who
experience more negative effects on their physical health during pregnancy are more
likely to report a worse mental health status (McNeil et al., 1983).

One high-risk symptom during pregnancy consists of the psychotic denial of
pregnancy (Solari, 2010). Pregnant women who maintain the delusion that they are
not pregnant may refuse prenatal care. Some of these women fail to recognize the
symptoms of labor, and may have precipitous, unassisted deliveries. The psychotic
denial of pregnancy can be intermittent, and occurs more frequently among women
who previously lost custody of a child. This led to the hypothesis that the psychotic
denial of pregnancy represents a coping mechanism to deal with the anticipated
loss of the infant (Miller, 1990).

In addition, the pregnancy period correlates with elevated rates of psychiatric
hospital admissions, whereby a high proportion of admissions occur as early as
the first trimester (Harris et al., 2018). Pregnant women with schizophrenia are
more likely to use alcohol (Bennedsen, 1998) and illicit drugs (Judd et al., 2014)
than unaffected pregnant women. Their psychiatric admissions often associate with
substance and alcohol misuse (Harris et al., 2018).

Inrelation to somatic pregnancy complications, women with schizophrenia carry
a higher risk of venous thromboembolism (Ellman et al., 2007), pre-eclampsia
and eclampsia (Ellman et al., 2007; Nguyen et al., 2013; Judd et al., 2014; Vigod
et al., 2014), and gestational diabetes (Hizkiyahu et al., 2010; Nguyen et al., 2013;
Judd et al., 2014). In addition, a tendency towards higher gestational hypertension
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has also been reported (Ellman et al., 2007). Some studies reported that pregnant
women with schizophrenia are hospitalized in maternity hospitals substantially
more often than their unaffected counterparts (Ellman et al., 2007; Vigod et al.,
2014), but affected women received less prenatal care than unaffected women (Miller
& Finnerty, 1996).

2.6.3 ANTIPSYCHOTIC MEDICATION DURING PREGNANCY

Mothers-to-be with schizophrenia are often advised to continue their antipsychotic
medication during pregnancy (McCauley-Elsom et al., 2010) since relapse rates are
high (Spielvogel & Lee, 2010) and psychosis represents a serious risk to the fetus
(Einarson, 2010; Jablensky et al. 2005). According to Tosato et al. (2017), after taking
into account the parents’ wishes, the most reasonable and least harmful treatment
option for future mothers with schizophrenia appears to be continuing the use of the
safest minimum dosage. Avoiding polypharmacy and intensive monitoring are also
recommended (Seeman, 2013). In fact, the guidelines from the National Institute
for Health and Care Excellence (2017) highlight advising patients about the safety
of medications taken during pregnancy and the risk of relapse during pregnancy
and the post-partum period. This is because women with schizophrenia remain at
high risk during these periods, whereby high rates of medication cessation (Petersen
et al., 2014; Taylor et al., 2015) associate with illness relapse (Taylor et al., 2015).
A wealth of evidence supports the risks faced by women with schizophrenia and
other psychotic illnesses presenting difficulties with bonding and attachment, as
well as separation from their baby if an untreated psychosis occurs in the early
post-partum period (Howard, 2000).

In the presence of risk factors for gestational diabetes, olanzapine should be
avoided unless the patient’s history suggests switching to another medication
will significantly enhance her risk of recurrence (Barnes, 2011). Concerns over a
potential for relapse typically outweigh concerns related to the dysglycemic effect of
clozapine use (Barnes, 2011). If a woman takes either of these two antipsychotics,
the treating physician should screen for gestational diabetes (Barnes, 2011). In
addition, depot medication should not be initiated during pregnancy given the lack
of dosing flexibility, while Barnes (2011) recommends that if a woman successfully
establishes her status on a depot, it should be continued, particularly if the risk of
psychosis recurrence is high. Substantial changes in pharmacokinetics (absorption,
distribution, metabolism, and excretion) occur throughout gestation potentially
requiring antipsychotic dosage adjustments during each trimester of pregnancy
(Tracy et al., 2005; Pavek et al., 2009).

In general, dosage for olanzapine and clozapine (primarily metabolized via CYP
1A2) should be decreased since the CYP 1A2 enzymes down-regulate as pregnancy
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advances. The doses of other antipsychotic medications may require increases since
the primary metabolizing enzymes up-regulate. Individual variation will occur
depending on the slow or rapid metabolizer status, particularly for drugs chiefly
metabolized via CYP 2D6 (Feghali & Mattison, 2011; Monostory & Dvorak, 2011).
Given the extent of individual variation and the many factors that determine the dose
requirements, no guidelines exist for increasing or decreasing specific antipsychotic
doses during pregnancy other than the general recommendation to keep dosages
as low as possible and to monitor the patient closely (Barnes, 2011). In the month
prior to the delivery due date, antipsychotic doses should be kept especially low to
prevent both side effects and withdrawal symptoms in the newborn (Coppola et al.,
2007; Gentile, 2010). Drugs administered near term may accumulate in the fetus
as well as those following delivery when their clearance relies on the immature
infant kidney, possibly producing adverse effects. The toxic effects of antipsychotic
drugs observed in newborns include motor restlessness, dystonia, hypertonia, and
tremors (Coppola et al., 2007; Gentile, 2010).

Larsen et al. (2015) stated in their recently published Danish clinical guidelines
on the use of psychotropic drugs during pregnancy that olanzapine, risperidone,
quetiapine, and clozapine can be used for schizophrenia. According to Larsen et al.
(2015), sertraline and citalopram represent first-line treatments among SSRIs for
depression. Usinglithium is recommended if an overall assessment indicates mood-
stabilizing treatment during pregnancy. Lamotrigine can also be used. Valproate and
carbamazepin are contraindicated because of their teratogenicity. Electroconvulsive
therapy (ECT) could represent an appropriate option in pregnant women with
psychosis who are acutely suicidal, in a stupor or catatonia, and who have a life-
threatening physical status caused by poor oral fluid intake (Jones, et al., 2014).

Studying the effects of antipsychotic medications on mothers with schizophrenia
and their offspring remains challenging, since these women and their babies are
subject to a cluster of associated vulnerabilities including genetic, socioeconomic,
demographic, and lifestyle-related risk factors (Breadon & Kulkarni, 2019).
Yet, Petersen et al. (2016) compared outcomes among women who continued
antipsychotic medications during their pregnancies (cohort A; n = 416) with those
among their peers who did not (cohort B; n = 670) and with women never prescribed
antipsychotics (cohort C; n = 318,434). Interestingly, their research also pointed
to the importance of associated lifestyle factors, since women who continued
taking antipsychotics during pregnancy were older, more likely to smoke, drink
alcohol or use illicit drugs, and more often obese. These researchers also used the
Townsend score to rank socioeconomic deprivation. In that study, women who took
antipsychotic medication during pregnancy were similarly disadvantaged when
compared with their peers who discontinued antipsychotic medication, but far more
disadvantaged than the general population of women giving birth during the same
time period. Furthermore, the proportion of women with gestational diabetes was
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similar in cohorts A (2.6%) and B (2.7%), but lower in cohort A than in cohort
B after adjustments [adjusted relative risk (RRadj): 0.43 (95% CI 0.20—0.93)].
Premature birth or low birthweight occurred more commonly in cohort A (10%) than
B (4.3%) and C (3.9%), in cohort A versus B (RRadj: 2.04 (95% CI 1.13—3.67), and in
cohort A versus C (RRadj: 1.43 (95% CI 0.99—2.05). Major congenital malformations
were more common in cohort A (3.4%) than B (2.2%) and C (2.0%). However, no
significant difference was observed in cohort A versus B (RRadj: 1.79 (95% CI 0.72—
4.47) or in cohort A versus C (RRadj: 1.59; 95% CI 0.84—3.00). In general, babies
exposed to antipsychotic medication during the third trimester should be delivered
in a setting with access to specialized nursery care and neonatal intensive care
units (Breadon & Kulkarni, 2019). Some case studies report isolated incidences of
developmental delays in babies exposed to atypical antipsychotics in utero (Karakula
etal., 2004; Coppola et al., 2007; Mendhekar, 2007). Peng et al. (2013) investigated
the developmental effects of atypical antipsychotics on infants born to mothers
taking an atypical antipsychotic throughout the pregnancy. According to that case—
control study, fetal exposure to atypical antipsychotics appear to cause short-term
developmental delays in cognitive, motor, social-emotional, and adaptive skills and
behaviors. Shao et al. (2015) compared clozapine and other atypical antipsychotics
on the infant’s neurodevelopment, finding that more infants exposed to clozapine
as a fetus developed adaptive-behavior delays at 2 and 6 months of age compared
with those exposed to other atypical antipsychotics. Meanwhile, infants exposed
to clozapine experienced more disturbed sleep and a labile state at 2 months of
age. But, all these differences disappeared at 6 months of age. Overall, substantial
gaps in knowledge remain in this area, requiring much more research (Breadon
& Kulkarni, 2019).

2.6.4 DELIVERY

Schizophrenia correlates with some adverse delivery-related maternal health
outcomes. To date, only four population-based studies focusing on this specific
topic have been published. I summarize these studies and their primary findings
in Table 3 below. According to a Danish study by Bennedsen et al. (2001a),
women with schizophrenia experience an increased risk of interventions such as
Cesarean section, vaginal-assisted delivery, amniotomy, and the pharmacological
stimulation of labor. No important differences emerged between deliveries among
women with schizophrenia who gave birth before and after their first admission to
a psychiatric department. In Jablensky et al.’s (2005) Australian study, women with
schizophrenia showed an increased risk for placental abruption and antepartum
hemorrhage. However, after adjusting for age, marital status, plurality, and being
an aboriginal, the difference in antepartum hemorrhage was no longer statistically
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significant. According to Hizkiyahu et al. (2010) based on their study in Israel,
the need for induction and to augment delivery remained significantly increased
among women with schizophrenia. In Vigod et al.’s (2014) Canadian study, women
with schizophrenia required more intensive hospital resources, including operative
delivery and admission to a maternal intensive care unit. Finally, schizophrenia
correlated with increased risks for placental abruption, septic shock, the induction
of delivery, and Cesarean section.

Table 3. Increased risk of various delivery-related health outcomes and interventions among women with
schizophrenia.

Study Health outcome / intervention

Denmark: Bennedsen et al., 2001a Pharmacological stimulation of labor [relative risk (RR) 1.2,
RRa 1.13], induction of delivery by amniotomy (RR 1.63; RRa
1.56), vaginal-assisted delivery (RR 112; RRa 1.16), Cesarean
section (RR 1.21; RRa 1.26)

a = adjusted for year of birth, sex of child, mother’s age,
and parity

Australia: Jablensky et al., 2005 Placenta abruption [Odds ration (OR) 2.75; OR? 3.17] and
antepartum hemorrhage [OR 1.65; OR? 1.33 (no longer
statistically significant)]

2 adjusted for maternal age, maternal marital status,
plurality, aboriginal ethinicity, and sex

Israel: Hizkiyahu et al., 2010 Induction of delivery (OR 2.4) and augmentation of delivery
(OR1.9)
Canada: Vigod et al., 2014 Placental abruption (OR® 1.98), septic shock (OR? 2.27),

induction of delivery (ORa 1.35), Cesarean section (OR? 1.45),
and transfer to maternal intensive care unit (OR® 4.67)

a adjusted for maternal age, parity, socioeconomic status,
and premedical morbidity

2.6.5 POSTPARTUM

The neuroprotective estrogen hypothesis argues that higher estrogen levels during
pregnancy may protect vulnerable women against psychiatric symptoms (Seeman
& Lang, 1990; Grigoriadis & Seeman, 2002; Seeman, 2002). However, the sudden
decrease in estrogen levels following delivery may increase a woman’s vulnerability,
particularly when compounded by sleep deprivation and the psychosocial stress of
caring for a newborn (Wieck et al., 1991; Meakin et al., 1995; Grigoriadis & Seeman
2002). Active psychotic symptoms during the postpartum period have correlated
with maternal self-harm and physical harm to the infant, as well as an inadequate
maternal—infant attachment (Naslund et al., 1984; Stewart 1984; Sacker et al., 1996;
Hipwell et al., 2000; Nilsson et al., 2002; Jablensky et al., 2005). In Munk-Olsen
et al.’s (2009) Danish study, 15.7% of women with schizophrenia experienced a
psychiatric hospitalization during the first year postpartum, with the highest risk for
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hospitalization occurring within the first 60 days after delivery. A recent population-
based cohort study from Ontario, Canada by Rochon-Terry et al. (2016) found that
about 19% of women with schizophrenia had at least one psychiatric hospitalization
in the first year postpartum. Furthermore, they found that the incidence rate of
psychiatric hospitalization during pregnancy was 25 per 100 person-years and 33
per 100 person-years in the first year postpartum compared to a rate of 50 per 100
person-years in the year prior to conception. However, in the first 9 days postpartum,
the incidence rate was as high as 179 per 100 person-years [incidence rate ratio
(IRR) 3.59, 95% CI 2.74—4.69]. From 10 to 29 days postpartum, this decreased to
43 per 100 person-years (IRR 0.87, 95% CI 0.56—1.24), declining thereafter during
the first year postpartum.

2.6.6 ANTIPSYCHOTICS AND BREAST-FEEDING

In modern mother-and-child medicine, risk assessment in connection with
breastfeeding primarily relies on a quantitative estimate: How much medication
is transferred to the child during breastfeeding? This quantitative estimate can
be expressed as a relative infant dose (RID). However, no regulatory guidelines
indicating the criteria for an acceptable exposure among nursed children exists.
Internationally, no formal consensus exists either. The decision algorithm is modified
in practice based on the observation of the likely side effects: drugs with undesirable
properties regardless of RID (immune-modulating drugs, etc.) or drugs with a very
long half-life (risk of accumulation). According to Larsen et al.’s (2015) Danish
guidelines on psychotropic drugs during pregnancy and breastfeeding, olanzapine
(RID < 2%, with no side effects described in nursed children), quetiapine (RID <
1%, with no side effects described in nursed children), and aripiprazole (RID < 1%,
with no side effects described in nursed children) can be used. As a rule, risperidone
is not recommended (RID 3-9%). Paliperidone, ziprasidone, amisulpride, and
perphenazine are not recommended given the insufficient data. Clozapine’s RID
lies at <2%, yet is not recommended because of its side-effects profile. Haloperidol
is also not recommended since its RID has been reported as high as 12%.

Infocussing on SSRIs, Larsen et al. (2015) summarizes recommendations relying
on sertraline and paroxetine, since these two drugs carry the fewest reported side
effects and the lowest transfer rate into breast milk. Lithium carries a very high
RID (12—30%), rendering its use typically not recommended. Valproate (RID 1—2%,
with no side effects described among nursed children) and carbamazepine (RID
4—-6%, with no side effects described among nursed children) can be used. The use
of lamotrigine is possible during breastfeeding at doses of no more than 200-mg
daily (with a relatively high RID at 9—18%).
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2.6.7 PSYCHOSOCIAL INTERVENTIONS FOCUSING ON THE REPRODUCTIVE
HEALTH OF WOMEN WITH SCHIZOPHRENIA

2.6.7.1 Family planning

Comprehensive care for women with schizophrenia means viewing each patient
as a potential new mother (Seeman, 2013). Discussions about intimacy, sex, and
conception should be offered to all women with schizophrenia of childbearing age
(Seeman, 2013). Proactive family planning could reduce the rate of inintended
pregnancies, since women with schizophrenia tend to have more limited knowledge
of their family planning options (Solari et al., 2009). In fact, contraceptive counseling
remains critical in women with schizophrenia (Seeman & Ross, 2011). As such,
motivational interviewing can be used during this process (Petersen et al., 2005).
Such counseling is a direct, client-centered style for eliciting behavior change by
helping clients explore and resolve any ambivalence (Rollnick & Miller, 1995).
Compared with nondirective counseling, a direct style is more focused and goal-
oriented (Rollnick & Miller, 1995). Professionals should discuss the pros and cons
of all family planning methods (Seeman & Ross 2011). However, contraceptives can
only be prescribed once a woman understands what they are used for, how they
should be used, as well as their contraindications, costs, and expected side effects
(Seeman & Ross, 2011).

2.6.7.2 Pregnancy

All women of childbearing age admitted to a psychiatric ward should undergo a
pregnancy test in order to initiate prenatal care as early as possible (Spielvogel
& Lee 2010). If conception is accidental or unwanted, the patient may need help
regarding decisions related to inducing an abortion (Seeman, 2013).

Smoking reduction or cessation remains important (Judd et al., 2014).
Undoubtedly, pregnancy represents a time when all women are more motivated to
quit smoking (Howard et al., 2013). Smoking cessation programs specifically geared
towards pregnant women consist of advice and counseling, electronic and telephone
support, cognitive-behavioral therapy, motivational interviewing, and feedback on
fetal health (Petersen et al., 2010). According to a review by Coleman et al. (2011),
nicotine replacement may be combined with these interventions, although its safety
during pregnancy remains rather flimsy. Alcohol and other substance use screening
isalso important and, when necessary, motivational interviewing, psychoeducation,
and cognitive-behavioral therapy should be offered (Seeman 2013). Nutritional
counseling and lifestyle interventions that target diet and exercise are important
towards preventing and controlling gestational diabetes (Seeman, 2013).
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Psychological stress is often grafted onto the background stress of being single
and the prospect of single parenthood and social exclusion (Seeman, 2013). Short-
term, focused psychotherapy can prove useful in such situations for some pregnant
women with schizophrenia (Solari et al., 2009). If support networks remain lacking,
social services can provide interventions.

In Gentile & Fusco’s (2019) recent review of managing pregnant women with
schizophrenia, clinicians should consider an integrated approach that includes
antipsychotic treatment, psychological treatment, optimal dietary approaches
aimed at preventing excessive weight gain and gestational diabetes, meticulous
gynecological and obstetric surveillance, and social and occupational support.

In 2010, an anticipatory child welfare notification was introduced to the Finnish
child welfare law (www.finlex.fi). This notification can be made already during
pregnancy if there is reason to suspect that the newborn and her/his family will
need action from child welfare services.

2.6.7.3 Delivery and postpartum

Women with schizophrenia should be educated regarding the signs of labor and
familiarized in advance with the setting in which birth will take place (Seeman,
2013). Denial of a pregnancy in the face of imminent labor represents a psychiatric
emergency possibly requiring involuntary hospitalization given that an unassisted
delivery poses a substantial risk to the patient (Solari, 2010).

Following delivery, women with schizophrenia should remain on the maternity
hospital ward as long as necessary. This allows for the complete assessment of the
overall health of both the mother (for example, evaluating possible symptoms of
postpartum psychosis) and the newborn, as well as the possibility of assessing the
development of the mother—child relationship (Seeman, 2013). During this period,
the mother should be informed of postpartum issues and infant care (Seeman,
2013). Furthermore, providers should assess the child care competency of the
mother (Seeman, 2013). Some authors (Abel et al., 2005; Robinson 2012) argue
that baby—mother units that concentrate on the special treatment of women with
serious mental disorders and their offspring provide encouraging care results.

On the other hand, a Cochrane review by Joy & Saylan (2007) on mother and
baby units for schizophrenia found no definitive evidence of their superiority over
standard in-patient treatment. Following hospital discharge, the mental health team
should complete home visits (Seeman, 2013).
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2.7 CHILDREN TO MOTHERS WITH SCHIZOPHRENIA

2.7.1 THE NUMBER OF CHILDREN

Multiple studies have demonstrated that individuals with schizophrenia have
significantly fewer offspring than individuals in the general population (Essen-
Moller, 1959; Slater et al., 1971; Haverkamp et al., 1982; Kendler & Diehl, 1993;
Nanko & Moridaira, 1993; Fananas & Bertranpetit, 1995; Nimgaonkar et al., 1997;
Srinivasan & Padmavati, 1997; Nimgaonkar 1998; McGrath et al., 1999). Haukka
et al. (2003) in a study of all individuals born in Finland from 1950 to 1959 (n
= 870,093), found that 1.3% suffered from schizophrenia. The mean number of
offspring among them stood at 0.83 among women and 0.44 among men. In a
Swedish population-based study by Svensson et al. (2007), female and male patients
with schizophrenia had on average 0.93 and 0.56 children, respectively.

The higher fertility rates among women with schizophrenia have been partly
explained by women experiencing milder symptoms than men during their
reproductive years (Kohler et al., 2009). Men with schizophrenia appear to
experience more negative symptoms, enjoy fewer social networks, and are more
exposed to social problems and isolation (Thorup et al., 2007). Women’s mental
health influences their reproductive decisions (Major et al., 2008), and fertility
rates may be influenced by the fact that some women with psychotic disorders may
have been advised against becoming pregnant (Viguera et al., 2002). However,
in a Danish population-based study by Laursen and Munk-Olsen (2010), higher
abortion rates did not explain the lower fertility rates.

2.7.2 THE ADVERSE PERINATAL HEALTH OUTCOMES OF CHILDREN

Since the 1960s, mounting evidence has established an association between maternal
schizophrenia and adverse perinatal health outcomes among their offspring (Sobel,
1961; Rieder et al., 1975). In what follows, I summarize the population-based studies
and meta-analyses related to this topic, including only statistically significant
associations.

In a meta-analysis, Sacker et al. (1996) reported that births to women with
schizophrenia carry an increased risk of a low birthweight and a poor neonatal
condition in the offspring. In a Danish population-based study (Bennedsen et al.,
1999; Bennedsen et al., 2001a, Bennedsen et al., 2001b), the offspring of mothers
with schizophrenia exhibited an increased risk of preterm delivery [relative risk (RR)
1.46], being small for gestational age (RR 1.34), having a low birthweight (RR 1.57),
a 1-min Apgar score <10 (RR 1.31), having congenital malformations (RR 1.70), and
post-neonatal death (RR 2.76) compared with the newborns of unaffected mothers.
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In addition, a Swedish national population-based study by Nilsson et al. (2002)
reported an increased risk of preterm delivery [odds ratio (OR) 1.7], low birthweight
(OR 1.8), being small for gestational age (OR 1.6), stillbirth (OR 2.1), and infant
death (OR 2.5) among the newborns of women with schizophrenia. These risk
estimates diminished after controlling for parity, maternal smoking, mother’s age
and education, the mother’s country of birth, pregnancy-induced hypertensive
diseases, and cohabiting with the father of the child.

Moreover, an Australian population-based study (Jablensky et al., 2005) found
that women with schizophrenia were significantly more likely to give birth to infants
in the lowest weight or growth population decile (percentage estimated birthweight
< tenth percentile; OR 1.40), as well as infants needing a narcotic antagonist (OR
1.88), and infants with congenital cardiovascular anomalies (OR 2.55) and other
primarily minor physical abnormalities (OR 2.19).

In an Israeli population-based study (Hizkiyahu et al., 2010), the risk of having
a congenital malformation (OR 2.1) were significantly higher among offspring with
schizophrenia.

Matevosyan’s (2011) meta-analysis found that neonates born to women with
schizophrenia typically present with intrauterine growth retardation (OR 2.16),
prematurity (OR 2.08), low Apgar scores (OR 2.22), and congenital defects (OR
2.10). However, after adjusting for maternal age, unhealthy behaviors, the duration
of antipsychotic treatment, maternal—fetal attachment, and parity, maternal
schizophrenia continued to predict prematurity.

Comparatively, a Canadian population-based study (Vigod et al., 2014) found that
infants born to women with schizophrenia carried an increased risk of prematurity
(OR 1.90), as well as being either small (OR1.56) or large for gestational age (OR1.69).
These findings remained significant after controlling for maternal prepregnancy
medical comorbidities, age, socioeconomic status, parity, and infant sex.

The causes of the abovementioned adverse perinatal health outcomes remain
unclear. However, possible causative factors include abnormal fetal development
due to a genetic predisposition, the effects of a maternal disorder and stress,
concurrent problems such as a sociodemographic disadvantage, poor nutrition,
and associated lifestyle factors, poor attendance at antenatal care, and the effects
of medication (Judd et al., 2014).

2.7.3 THE MOTHER-INFANT RELATIONSHIP

The postpartum period represents a particularly sensitive period in terms of infant
development, and the quality of care provided during this time remains critically
important for a child’s health outcomes later in life (Goodman & Gotlib 1999; Wan
etal.,2008; Stein et al., 2009). Substantial evidence exists indicating an impairment
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to the mother—infant relationship to varying degrees among mothers with severe
mental health disorders. Compared with unaffected mothers and mothers with other
mental health disorders, mothers with schizophrenia appear less responsive, more
self-absorbed, and more withdrawn when playing with and feeding their infants
(Naslund et al., 1985; McNeil et al., 1985; Persson-Blennow et al., 1986; Goodman,
1987; Riordan et al., 1999; Wan et al., 2007). According to Goodman (1987), a
less severe disorder, a higher education, a higher 1Q, work experience, and the
presence of a spouse or other relative to help with child care all serve as protective
factors. Mothers with schizophrenia tend to refrain from verbal communication with
their infants (Persson-Blennow et al., 1984; Riordan et al., 1999). Compared with
unaffected mothers, their speech is less infant-focused and they use significantly
fewer songs and rhymes (Wan et al., 2008). A marked lack of infant-directed speech
among mothers with schizophrenia reflects their low maternal sensitivity, perhaps
because of a mind impairment and a blunted affect. According to Healy et al. (2016),
mothers with schizophrenia consistently demonstrate impairment related to affect
recognition and discrimination.

2.7.4 NEUROPSYCHOSOCIAL PROBLEMS AMONG OFFSPRING

A significant body of longitudinal research has followed the offspring of parents
with schizophrenia. Hameed and Lewis (2016) reviewed 18 longitudinal studies
that followed children with one or both parents meeting the diagnostic criteria
for schizophrenia. Such studies suggested that these children show distinct
developmental patterns characterized by higher rates of neurodevelopmental delays
such as motorskills and cognitive deficits.

Recently, Ranning et al. (2018) analyzed all Danish children born and living
in Denmark between 1986 and 1996 and their parents. Among children, parental
schizophrenia correlated with lower grades and lower chances of graduating with
a primary education. Lin et al. (2017) examined the academic performance among
the 12-year-old children of mothers diagnosed with schizophrenia or other severe
mental disorders using a large population-level cohort born in Western Australia.
In that study, children with affected mothers carried an increased risk of subpar
academic achievement, leaving such children disadvantaged in the transition to
secondary school. Similarly, a Swedish population-based study (Jundong et al.,
2012) found that the offspring of parents with schizophrenia performed poorer
overall than the offspring of unaffected parents; genetic factors accounted for the
poorer school preformance among these children.

Furthermore, early childhood behavior among high-risk offspring appears to
correlate with a range of problematic behaviors, including shyness, withdrawal,
anxiety, depression, aggression, and challenges in social relationships (Jablensky,
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1997; Tarbox & Pogue-Geile, 2008). Hameed and Lewis (2016) through a review
of 12 studies followed such offspring into adulthood and examined their psychiatric
diagnoses. From 15% to 40% of children at a familial risk developed psychotic
disorders in adulthood. Many of these children also received other psychiatric
diagnoses such as mood and anxiety disorders. In a recent Danish population-based
study (Thorup et al., 2018), the offspring of parents with severe mental disorders
exhibited an increased IRR for all diagnoses of child and adolescent disorders
compared to the offspring of unaffected parents. The offspring of mothers with
schizophrenia exhibited an IRR of 2.60 for any psychiatric diagnosis, an IRR of 2.06
among children to fathers with schizophrenia, and an IRR of 4.57 for the offspring
with two parents with schizophrenia.

2.7.5 THE OUT-OF-HOME OF OFFSPRING

A psychotic illness does not need to interfere with an individual’s ability to be a
good parent so long as the childcare needs are met and the home remains safe
(Seeman, 2013). The difficulties mothers with schizophrenia exhibit relating to
their children appear to result from multiple factors. These factors include the
general illness severity, social cognitive impairments, the presence of social stressors
including chronic social adversity and stigma, and a lack of protective factors
including minimal social and partner support (Wan et al., 2008). Compared with
mothers experiencing other psychiatric disorders, mothers with schizophrenia tend
to experience more difficulties related to the practical aspects of caregiving (Abel et
al., 2005). Living with a single parent with a severe mental disorder renders a child
particularly vulnerable in the absence of the compensating capacities of another
parent. Family cohesion appears especially difficult to maintain when parents have
schizophrenia (Ranning et al., 2015).

Children themselves report experiencing child neglect and abuse as well as
feeling scared or unsafe because of a parent’s psychiatric symptoms and report
becoming the caretakers of their parents (Duncan & Browning, 2009). Mothers
with schizophrenia appear more likely to remain under social service supervision
following discharge from maternity hospitals than mothers in the general population
(Kumar et al., 1995; Salmon et al., 2003). In addition, mothers with schizophrenia
are at a high risk of losing—either temporarily or permanently—custody of their
children (Seeman, 2012).

In a population-based study by Ranning et al. (2015), a parental diagnosis of
schizophrenia emerged as a prominent risk factor for children placed outside the
home (children with a mother diagnosed with schizophrenia: IRR 23.75; children
with a father diagnosed with schizophrenia: IRR 7.85). Risks were particularly high
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during the child’s first year of life, indicating a critical period particularly for the
children of mothers with schizophrenia (IRR 80.19).

2.7.6 PSYCHOSOCIAL INTERVENTIONS ON PARENTING AMONG
WOMEN WITH SCHIZOPHRENIA

Mental health teams can help mothers with schizophrenia by assisting them to
look after their own health, to self-monitor for signs of relapse, to organize a crisis
plan if their ability to care for their children becomes temporarily impaired, and to
provide training on parenting skills and with practical household issues (Seeman,
2012; Seeman, 2013). A significant portion of mental health service users report
experiencing mental illness—based discrimination in relation to parenthood. Mental
health professionals should talk with their patients about this stigma in order to
identify ways to help (Jeffery et al., 2013). A review of parenting interventions
for mothers with schizophrenia found that the following proved effective: didactic
parenting classes, direct parenting coaching for mothers, parent support groups
in which parents help one another, and time-limited co-parenting support (Wan
et al., 2008). Some findings suggest that interventions should focus on improving
maternal sensitivity and maternal involvement by teaching practical techniques
to increase positive maternal responsiveness, infant stimulation, and mutual
enjoyment (Wan et al., 2007).

The Finnish child welfare system includes family and child protection services
(the Finnish child welfare law; www.finlex.fi). Family service primarily provides
assistance to families. If this is insufficient, however, the child can be placed out of
the home, either voluntarily or involuntarily. Family services typically take the form
of family home visits, whereby support and guidance occur closer to the family and
appear more relevant to their everyday lives. During home visits, the family worker
seeks to strengthen and support parenthood and family life with children through
discussions, advice, and guidance as well as by doing things together. Through
discussions, parents are guided to identify factors that both support and endanger
their own parenting, relationships, social networks and childs’ needs and balanced
development. Family work is work carried out at home with the goal of not doing
the work for parents, but to guide the parents’ own activities through counseling
and discussions and, if necessary, to provide more concrete support for their own
activities (Araneva, 2016).
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2.8. SUMMARY OF THE LITERATURE

Schizophrenia, a severe and often substantially disabling mental disorder with
a prevalence of approximately 1%, profoundly affects the reproductive health of
women with the disease. Women with schizophrenia carry a high risk for a wide
range of adverse health outcomes including obesity and diabetes. While the reasons
for this remain poorly understood, some possible explanations include unhealthy
lifestyles, the side effects of psychopharmacological treatments, and barriers to
accessing medical treatment resulting in either underdiagnosis or insufficient
treatment. The prevalence of smoking and substance misuse are more prevalent
among women with schizophrenia than among their unaffected counterparts.

Some evidence suggests that induced abortions are more common among
women with schizophrenia than among unaffected women. Pregnant women with
schizophrenia are more often single and their pregnancies are more often unplanned
compared to unaffected women. The neuroprotective estrogen hypothesis suggests
that higher estrogen levels during pregnancy may protect vulnerable women from
psychiatric symptoms, although pregnancy can also worsen the mental health of
some women with schizophrenia. Women with schizophrenia are at higher risk
of somatic pregnancy complications including venous thromboembolism, pre-
eclampsiaeclampsia, and gestational diabetes. Mothers-to-be with schizophrenia
should continue their antipsychotic medication during pregnancy. Polypharmacy,
however, must be avoided, although the lowest effective dose should be prescribed
and intensive monitoring should be provided.

Women with schizophrenia exhibit an increased risk of various delivery-related
health outcomes and interventions including placenta abruptia, the pharmacological
stimulation of labor, induction of delivery by amniotomy, vaginal-assisted delivery,
and Cesarean section. Following delivery, the sudden loss of estrogen may increase
an individual’s psychiatric vulnerability, particularly when compounded by sleep
deprivation and the psychosocial stress of caring for a newborn. Most psychiatric
hospitalizations among new mothers occur during the first two weeks post-partum.

The newborns of mothers with schizophrenia appear at higher risk of
prematurity, alow birthweight, a poor neonatal condition, being either small or large
for gestational age, having congenital malformations, stillbirth, and infant death.
The causes of these adverse perinatal health outcomes, however, remain unclear.
Possible causative factors include abnormal fetal development due to a genetic
predisposition, the effects of maternal disorder and stress, concurrent problems
such as a sociodemographic disadvantage, poor nutrition and associated life style
factors, poor attendance at antenatal care, and the effects of medication.

Morever, mothers with schizophrenia appear more likely to remain under social
service supervision following discharge from maternity hospitals than mothersin the
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general population and carry an elevated risk of facing the out-of-home placement
of their offspring. Children with one or both parents suffering from schizophrenia
exhibit a higher prevalence of cognitive deficits and psychiatric disorders than
children with unaffected parents.

Womenwith schizophrenia canbehelped in manyways. Proactive family planning
and contraceptive counseling may reduce the rate of inintended pregnancies. During
pregnancy, interventions aimed at smoking cessation, substance use monitoring
and treatment interventions, nutrition counseling, and lifestyle interventions remain
important. Short-term, focused psychotherapy can prove useful in some women
who experience psychological stress. Following delivery, women with schizophrenia
should remain on the maternity hospital ward for a sufficient amount of time. This
allows for the complete assessment of the overall health of both the mother and the
newborn, as well as the opportunity to assess the development of the mother—child
relationship. In addition, an assessment of the child care competency should be
performed. The mental health team can help mothers with schizophrenia by assisting
them to look after their own health, to self-monitor for signs of relapse, to organize
a crisis plan if their ability to care for their child(ren) becomes temporarily impaired,
and to provide training in parenting skills and related to practical household issues.
Effective parenting interventions for mothers with schizophrenia exist.

To date, large-scale research remains insufficient to shed light on the relationship
between schizophrenia and induced abortions, as well as on the social and medical
circumstances associated with induced abortions. Induced abortion also remains
a sensitive and highly culture-specific research topic influenced by religion and
gender equality, as well as socioeconomic circumstances and legislation. Thus,
findings related toinduced abortion can be highly context-specific. Population-based
studies of prenancies and deliveries among women with schizophrenia already exist,
although they remain relatively scarce. Pregnancy and delivery are also influenced
by cultural and socioeconomic factors, as well as by the provision and funding of
healthcare services. Therefore, research findings may be context-specific, and the
generalizability of findings across settings, countries, and time periods remains
unclear. Schizophrenia, however, appears related to an increased risk of the out-of-
home placement of the offspring, although very little is known about associations
between maternal background variables, the adverse perinatal health outcomes of
the offspring, and out-of-home placements.
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3 AIMS OF THE STUDY

This population-wide, register-based follow-up study aimed to investigate the
reproductive health of women with schizophrenia or schizoaffective disorder. To
achieve this aim, this project consisted of four studies, each of which aimed:

1. To determine the number and incidence of induced abortions among women
with schizophrenia or schizoaffective disorder (study I).

2. To investigate pregnancy-related health outcomes and complications among
women with schizophrenia or schizoaffective disorder (study II).

3. To assess obstetric and perinatal health outcomes among women with
schizophrenia or schizoaffective disorder and their offspring (study III).

4. To examine the out-of-home placements among children with a biological
mother diagnosed wtih schizophrenia or schizoaffective disorder (study IV).
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4 METHODOLOGY

4.1. STUDY DESIGN

This research relied on a nationwide register-based follow-up study. Figure 1
illustrates the sampling procedure. The Ethics Committee of Helsinki and Uusimaa
Hospital District approved the study plan, and the National Institute of Health and
Welfare and the Population Register Center granted permission to use register data.

4.2 PARTICIPANTS

4.21 WOMEN WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE DISORDER
(STUDIES I-1V)

Using the Care Register for Health Care of the National Institute of Health and
Welfare, we selected all Finnish women born between 1965 and 1980 and diagnosed
with schizophrenia or schizoaffective disorder in specialized health care through
31 December 2013 (that is, the end of the follow-up period). During the study
period, diagnoses were coded using the ICD, 8% revision (ICD-8) (World Health
Organization, 1965) (schizophrenia: 295.0—6, 295.8—9; schizoaffective psychosis:
295.7), ICD, 9 revision (ICD—9) (World Health Organization, 1977) (schizophrenia:
205.0—6, 295.8—9; schizoaffective psychosis: 295.7), and ICD, 10 revision (ICD—-10)
(World Health Organization, 1992) (schizophrenia: F20; schizoaffective psychosis:
F25). In total, we identified 5214 affected women. Among these, 3444 (66.0%) were
diagnosed with schizophrenia, 785 (15.1%) were diagnosed with schizoaffective
disorder, and 985 (18.9%) were diagnosed with both disorders (that is, the diagnosis
changed from schizophrenia to schizoaffective disorder or vice versa during the
follow-up period).
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4.2.2 CONTROL WOMEN (STUDIES I-1V)

For each affected woman, five age- and place-of-birth—matched control women
were randomly selected from the Finnish Central Population Register. Each control
had not been diagnosed with schizophrenia, schizoaffective disorder, or any other
psychotic disorder (F20—29) through 31 December 2013, although other mental
health disorders were allowed. In total, we selected 25,999 control women since
no controls were found due togiven the rigid matching criteria.

4.3 REGISTERS

4.3.1 REGISTER ON INDUCED ABORTIONS AND STERILIZATIONS:
CHARACTERISTICS OF WOMEN AND OUTCOMES RELATED TO INDUCED
ABORTIONS (STUDY I)

The National Institute of Health and Welfare has maintained the Register on
Induced Abortions and Sterilizations since 1970 (available electronically since 19083).
According to a recent data quality study by Heino et al. (2018), the validity of this
register renders it a solid source for both research and health-monitoring purposes.
In this study, we collected data on the following variables: maternal age, marital
status, the number of previous pregnancies and deliveries, the date of an induced
abortion, the gestational age at the time of an induced abortion, the legal indication
for the procedure, the contraceptive method used at the time of becoming pregnant,
and any immediate complications related to the procedure.

4.3.2. MEDICAL BIRTH REGISTER: CHARACTERISTICS OF WOMEN AND THEIR
OFFSPRING, CONDITIONS RELATED TO OR AGGRAVATED BY PREGNANCY,
AND PERINATAL HEALTH OUTCOMES OF OFFSPRING (STUDIES I-1V)
Since 1987, the National Institute of Health and Welfare has maintained the Medical
Birth Register. This register covers all hospital deliveries in Finland and includes
data on the live births and stillbirths of fetuses with a birthweight of at least 500 g
or a gestational age of at least 22 weeks, and includes data on mothers. Individual
data collection starts at the beginning of a pregnancy and ends one week following
delivery. According to a study on the quality of the data carried out by Gissler et al.
(1995), most of the register content corresponds well or satisfactorily with hospital
records.

In this study, the following variables were collected: gestational birth age
(recorded since 1987; studies II and III); the number of deliveries (recorded since
1987; studies I-IV); maternal age at birth (recorded since 1987; studies II-IV);
marital status at birth (recorded since 1987; studies II and III); smoking status at
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the beginning of the pregnancy (recorded since 1987; studies II-IIT); smoking status
after the first trimester (recorded since 1991; study II); weight before pregnancy
(recorded since 2004; study IT); height before pregnancy (recorded since 2004; study
IT); pathological oral glucose tolerance test, initiation of insulin treatment, anemia,
antenatal corticosteroid treatment, and other conditions related to or aggravated
by the pregnancy according to ICD-10 (recorded since 2004; study II); prenatal
care (recorded since 1987; study II); breech presentation (recorded since 1991;
study III); induction of labor (recorded since 1991; study III), epidural anesthesia
(recorded since 1991; study III); use of forceps or a vacuum (recorded since 1987;
study III); asphyxia (recorded since 1991; study III); delivery via Cesarean section
(recorded since 1987; study III); delivery via elective Cesarean section (recorded
since 1991; study III); other delivery-related diagnoses (recorded since 2004; study
I1); perinatal death (recorded since 1987; study I11); sex of the child (recorded since
1987; study I1I); premature (<37 weeks’ gestation) birth (recorded since 1987; study
III); very premature (<28 weeks’ gestation) birth (recorded since 1987; study III);
birthweight (recorded since 1987; studies III and IV); low (<2500 g) birthweight
(recorded since 1987; studies IIT and IV); very low (<1500 g ) birthweight (recorded
since 1987; study III); low (0—6) 1-min postnatal Apgar score (recorded since 1987;
studies III and IV); very low (0—3) 1-min postnatal Apgar score (recorded since
1987; study III); assisted ventilation (recorded since 1991; study III); resuscitation
(recorded since 1991; study III); and neonatal monitoring (recorded since 1991;
study III).

4.3.3 REGISTER OF CONGENITAL MALFORMATIONS: MAJOR CONGENITAL
ANOMALIES AND SYNDROMES (STUDIES IIl AND V)

The National Institute of Health and Welfare has maintained the Register of
Congenital Malformations since 1963 (available electronically since 1986). This
register contains data on congenital, chromosomal, and structural anomalies among
stillborn and live born infants and fetuses, as well as pregnancy terminations due
to congenital anomalies. Using the European Surveillance of Congenital Anomalies
(EUROCAT) criteria (EUROCAT Central Registry, 2017), in this study we only
collected data on major congenital anomalies as well as multiple anomalies and
syndromes.

4.3.4 THE CHILD WELFARE REGISTER: OUT-OF-HOME PLACEMENTS

Since 1991, the National Institute of Health and Welfare has maintained the
Child Welfare Register. This registry includes information on all children placed
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out-of-home by municipal child welfare services. In this study, the following
variables were collected: the date of the out-of-home placement and the length of
the out-of-home placement.

4.4 STATISTICAL ANALYSES

In studies IT and ITI, we focused on singleton pregnancies (to avoid multicollinearity)
leading to a delivery following when the mother’s schizophrenia or schizoaffective
disorder was coded in a specialized healthcare setting (that is, the index day). Study
IV focussed again on singletons, although children were born either before or after
their mothers were diagnosed with schizophrenia or schizoaffective disorder.

In studies I, II, and III, data analysis proceded in two ways. First, only each
individual’s firstinduced abortion or pregnancy was included in the analysis. Second,
all induced abortions or pregnancies were included, irrespective of the number
per individual woman.

In the bivariate analyses, we used the chi-square (x?) test (studies I, II, III,
and IV), the Fisher’s exact test (studies II and III), the independent samples t-test
(studies I, II, III, and IV), the test of relative proportions (study I), the Wilcoxon
signed-rank test (study I), and the Mann-Whitney U test (IV) where appropriate.

Instudy I, we used Cox’s proportional hazards modeling. Risk ratios (RR), hazard
risk ratios (HRs), and odds ratios (ORs) with 95% confidence intervals (CIs) are
reported.

We performed both unadjusted and adjusted logistic regression analyses in
studies II, III, and IV. In study II, maternal age at birth, marital status at birth
(single vs. married or cohabitating), smoking status at the beginning of a pregnancy
(yes vs. no), and the number of deliveries served as covariates. In study III, the
abovementioned variables and the sex of the newborn served as covariates. In study
IV, the abovementioned variables plus the child’s birth year and a perinatal health
problem (yes vs. no) served as covariates. In studies IT and III, in order to take into
account the clustering of pregnancies among mothers, logistic regression analysis
was performed using the generalized estimating equation (GEE) method. Variables
with less than 10 women (in the schizophrenia group, in the control group, or in both
groups) were omitted since such models were considered too unstable. In studies
IT and III, we reported ORs with 95% ClIs. In study IV, we reported incidence rate
ratios (IRRs) with 95% CIs. Findings were considered significant with a p < 0.05
for the regression model . All analyses were performed using SURVO MM (version
3.41), SPSS for Windows ((version 22.0), and SAS (version 9.3).
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In total, 1587 (30.4%) women with schizophrenia or schizoaffective disorder and
7765 (29.9%) controls underwent at least one induced abortion during the follow-
up period. The mean age of women during their first induced abortions was 23.5
(SD) +5.50 years] among affected women and 24.9 years (SD +6.70 years) among
controls (p < 0.00; study I).

Following the index day (that is, the day on which the disorder was diagnosed
in a special healthcare facility), 761 women with schizophrenia and 2472 controls
gave birth at least once. In total, 1184 births occurred among affected women. This
study focused on singleton births and identified a total of 1162 (98.1%) singleton
births. Among these, 205 women had given birth prior to a schizophrenia diagnosis,
but these births (n = 359) were not included in further analyses. Among controls,
analysis was restricted to births occurring after the index day of the case, resulting
in 4848 births, of which 4683 (96.7%) were singleton births. The mean age of
women at first birth following diagnosis was 30.1 years (SD +5.20 years) among
affected women and 29.2 years (SD +4.30 years) among controls. When all births
following diagnosis were taken into account, the mean age of affected women was
30.7 years (SD +4.90 years) and 30.4 years (SD +4.50 years; studies II and III)
among unaffected women.

Between 1991 and 2013, a total of 2904 children were born to 1675 women
with schizophrenia while 14,496 children were born to 6767 control women. The
mean age of the women at birth was 27.2 years (SD +5.14 years) among affected
women and 29.5 years (SD +4.82 years) among controls. From the children born
to affected mothers, 335 (11.5%) had at least one adverse perinatal health outcome
(thatis, prematurity, low birthweight, alow 1-min Apgar score, or a major congenital
anomaly). Among children born to unaffected women, 1112 (8.4%) had at least one
of the abovementioned adverse perinatal health outcomes (study IV).

5.1 INDUCED ABORTIONS IN WOMEN WITH SCHIZOPHRENIA
OR SCHIZOAFFECTIVE DISORDER (STUDY 1)

Before a diagnosis was confirmed, we identified 290 (5.6%) cases with an induced
abortion (10.4 per 1000 follow-up years) and 2136 (8.2%) controls with an induced
abortion (15.6 per 1000 follow-up years; HR 0.66, 95% CI 0.58—0.75). Following
confirming the diagnosis, we identified 916 (17.6%) cases with an induced abortion
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(22.9 per 1000 follow-up years) and 4606 (17.7%) controls with an induced abortion
(24.9 per 1000 follow-up years; HR 0.99, 95% CI 0.92—1.07).

In addition, before confirming a diagnosis, we identified 597 (11.4%) cases with a
birth (18.0 per 1000 follow-up years) and 10,955 (42.1%) controls with a birth (81.3
per 1000 follow-up years; HR 0.26, 95% CI 0.18—0.35). Following the diagnosis,
we identified 573 (11.0%) cases with a birth (8.2 per 1000 follow-up years) and
10,446 (40.2%) controls with a birth (29.5 per 1000 follow-up years; HR 0.29,
95% CI 0.20—0.37).

Before a diagnosis was confirmed, the proportion of induced abortions among
all pregnancies was significantly higher among cases than among controls [cases:
27.7% (induced abortions, n= 455; births, n = 1642; all pregnancies n = 2097) vs.
controls: 11.7% (induced abortions, n= 3230; births, n = 26,738; all pregnancies,
n = 29,968); RR 2.58, 95% CI 2.18—2.37]. Following diagnosis, the proportion of
induced abortions among all pregnancies was significantly higher among cases than
among controls [cases: 59.1% (induced abortions, n = 1666; births, n = 2817; all
pregnancies, n = 4483) vs. controls: 25.9% (induced abortions, n = 6588; births,
n = 25,660; all pregnancies, n = 32,248); RR 2.28, 95% CI 2.20—2.36].

Turning our attention to all induced abortions among women with schizophrenia
or schizoaffective disorder (that is, cases), the number of induced abortions ranged
from one to seven: 725 (68.0%) women had one abortion, 232 (21.7%) had two,
72 (6.7%) had three, and 38 (3.6%) had four or more induced abortions. Among
unaffected women (that is, controls), the number of induced abortions ranged
from one to ten: 3980 individuals (72.8%) had one abortion, 1028 (18.8%) had
two, 299 (5.5%) had three, and 163 (3.0%) had four or more induced abortions.
Turning to induced abortions performed following diagnosis, among women with
schizophrenia or schizoaffective disorder (that is, cases), 722 (67.5%) individuals
had one abortion, 236 (22.1%) had two, 72 (6.7%) had three, and 39 (3.6%) had
four or more induced abortions. Among unaffected women (that is, controls), 3999
(72.7%)had one abortion, 1034 (18.8) had two, 303 (5.5%) had three, and 167 (3.0%)
had four or more induced abortions. The number of induced abortions did not
significantly differ between groups (cases: median, 1vs. controls: median, 1, p = NS).

Table 4 summarizes the comparisons between cases and controls in relation
to their first induced abortions. Cases were significantly younger and more likely to
be single compared with controls. A medical indication for an induced abortion in
the pregnant woman was significantly more prevalent while a medical indication
in the fetus was significantly less common among cases than among controls.
Induced abortions at 12 or more gestational weeks were significantly more prevalent
among cases than among controls. Yet, induced abortions at 20 or more gestational
weeks were significantly more prevalent among controls than among cases. No
contraceptive use was significantly more common among cases than among controls.
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We found no statistically significant differences in the immediate complications
associated with induced abortions.

Table 5 presents the comparisons between cases and controls related to all
induced abortions. Cases were significantly younger and more often single compared
with controls. Medical indications in the pregnant women were significantly more
prevalent while social indications as well as medical indications related to the
fetus were significantly less prevalent among cases than among controls. Induced
abortions at 12 or more gestational weeks were significantly more prevalent among
cases than among controls. No contraceptive use was significantly more common
among cases than among controls. Controls experienced at least one complication
from an induced abortion significantly more than cases.
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Table 4. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected
counterparts (CO) related to first induced abortions.

Variable SzH co p
(n=1069) (n=5503)
Single, n (%) 907 (84.8) 4125 (75.0) <0.0071?
Married or cohabiting, n (%) 14 (10.7) 1067 (19.4) <0.0071?
Divorced, separated, or widowed, n (%) 46 (4.3) 294 (5.3) NS?
Age, mean (SD) 23.5(5.52) 24.9 (6.73) <0.0071°
Indication for an induced abortion
Social, n (%) 1005 (94.0) 5195 (94.4) NS¢
Medical due to the mother, n (%) 2220 20 (0.4) <0.00d
Medical due to the fetus, n (%) 14 (1.3) 173 (3.1) 0.0071¢
Ethical, n (%) 0 (0.0) 300 NS¢
Gestational age at the time of an induced abortion
12+ weeks, n (%) 164 (15.3) 703 (12.8) 0.02°
20+ weeks, n (%) 5(0.5) 71(1.3) 0.02°
Contraceptive method used at the time of conception
None, n (%) 496 (46.4) 2010 (36.5) <0.0071?
Condom, n (%) 441 (41.3) 2677 (48.6) <0.0071°
Intra-uterine device, n (%) 16 (1.5) 84 (1.5) NS2
Morning-after pill, n (%) 11(.0) 37 (0.7) NS?
Oral contraceptive, n (%) 0(0.0) 16 (0.3) NSP
Complications
None, n (%) 1022 (95.6) 5185 (94.2) NSe
At least one complication, n (%) 17 (1.6) 133 (2.4) NS?
Incomplete abortion, n (%) 13(1.2) 84 (1.5) NS?
Cervical rupture, n (%) 0(0.0) 7 (0D NSP
Postoperative infection, n (%) 0(0.0) 2(0.04) NSP
Other complications, n (%) 4(0.4) 40 (0.7) NSP

Abbreviations: NS, not statistically significant; SD, standard deviation

The chi-square (x?) test,? the Fisher’s exact test,” the independent samples t-test,c and the test of
relative proportions? were used in the analyses.
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Table 5. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected

counterparts (CO) in terms of all induced abortions.

Variable (oTsEn  (n=7765) P
Single, n (%) 1282 (80.8) 5578 (71.8)  <0.007
Married or cohabiting, n (%) 187 (11.8) 1583 (20.4) <0.0012
Divorced, separated, or widowed, n (%) 14 (7.2) 575 (7.4) NS®
Age, mean (SD) 24.8 (5.83) 26.2(6.90)  <0.001
Indication for an induced abortion

Social, n (%) 1474 (92.9) 7350 (94.7)  0.005¢
Medical due to the mother, n (%) 32(2.0) 27 (0.3) <0.0071¢
Medical due to the fetus, n (%) 21(1.3) 215 (2.8) <0.0071¢
Ethical, n (%) 1(00) 4 (0. NS¢
Gestational age at the time of an induced abortion

12+ weeks, n (%) 247 (15.6) 950 (12.3) <0.001°
20+ weeks, n (%) 9 (0.6) 83 (11 NS?
Contraceptive method used at the time of conception

None, n (%) 734 (46.3) 2728 (35.1) <0.001°
Condom, n (%) 624 (39.3) 3712 (478)  <0.001°
Intra-uterine device, n (%) 28 (1.8) N5 (1.5) NS?
Morning-after pill, n (%) 13(0.8) 88 (1.1 NS?2
Oral contraceptive, n (%) 33(0.2) 35(0.5) NS2
Complications

None, n (%) 1515 (95.5) 7278 (93.7)  0.0042
At least one complication, n (%) 26 (1.6) 205 (2.6) 0.04°
Incomplete abortion, n (%) 19 (1.2) 136 (1.8) NS?
Cervical rupture, n (%) 0(0.0) 13(0.2) NS
Postoperative infection, n (%) 0(0.0) 4 (0.05) NSP
Other complications, n (%) 7 (0.4) 54 (0.7) NS?

Abbreviations: NS, not statistically significant; SD, standard deviation.

The chi-square (x?) test?, the Fisher’s exact test®, the independent samples t-test,c and the test of

relative proportions® were used in the analyses.

5.2 PREGNANCY IN WOMEN WITH SCHIZOPHRENIA OR

SCHIZOAFFECTIVE DISORDER (STUDY II)

After the index day (that is, the day on which a disorder was diagnosed), 761 affected
women (cases) and 2472 unaffected women (controls) gave birth at least once. In
total, 1162 singleton births occurred among cases; among those, 753 represented
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the first singleton birth following a diagnosis. As many as 205 women gave birth
prior to a diagnosis, but these births (n = 359) were excluded from analysis. Among
unaffected women (or controls), analysis was restricted to births that occurred after
the index day of the matched case, resulting in 4683 singleton births. Among these
births, 2434 represented women’s first births.

When analyzing first pregnancies after a diagnosis, cases were significantly older,
were more often single at the end of the pregnancy, had a significantly higher body
mass index (BMI) before pregnancy, smoked significantly more often both at the
beginning of the pregnancy and after the first trimester when compared to controls
(Table 6). Pregnancy-related complications and disorders among cases more often
involved a pathological oral glucose tolerance test, the initiation of insulin, anemia,
premature contractions, rapid fetal growth, and a suspected fetal injury due to
alcohol or drug misuse compared to controls. In addition, prenatal care was more
intensive among cases than among controls.

Turning to the analysis of all pregnancies after a diagnosis, cases were more often
single at the end of the pregnancy, presented with a significantly higher BMI before
pregnancy, smoked significantly more often both at the beginning of the pregnancy
and following the first trimester compared to controls (Table 7). Cases significantly
more often experienced pregnancy-related complications and disorders, including a
pathological oral glucose tolerance test, the initiation of insulin, anemia, exhaustion,
and a suspected fetal injury due to alcohol or drug misuse compared to controls.
Unsurprisngly, prenatal care among cases was more intensive than that among
controls.

Among first pregnancies following a diagnosis, the risk of a pathological
glucose tolerance test was twofold (OR 2.00, 95% CI 1.43—2.82), more than
twofold for anemia (OR 2.23, 95% CI 1.02—4.86), and almost twofold for the risk
of hospitalization (OR 1.91, 95% CI 1.58—2.30). After adjusting for maternal age at
birth, marital status, smoking status, and the number of total deliveries, the risk of
a pathological oral glucose tolerance test (OR 1.75, 95% CI 1.24—4.46), premature
contractions (OR 2.42, 95% CI 1.31—4.49), and hospitalization (OR 2.12, 95% CI
1.73—2.58) all remained significantly higher.

Among all pregnancies following a diagnosis, the risk of a pathological glucose
tolerance test (OR 1.79, 95% CI 1.40—2.28), as well as the risk of anemia (OR
1.82, 95% CI 1.08—3.09) and hospitalization (OR 1.91, 95% CI 1.65—2.22) were
all significantly higher. After adjusting for maternal age at birth, marital status,
smoking status, and the number of total deliveries, the risk of a pathological oral
glucose tolerance test (OR 1.66, 95% CI 1.27—2.17), initiating insulin (OR 1.84, 95%
CI 1.15—2.93), rapid fetal growth (OR 1.62, 95% CI 1.03—2.52), and hospitalization
(OR 1.97, 95% CI 1.66—2.33) remained significantly higher.
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Table 6. Health and social outcomes, risk factors, pregnancy-related complications and disorders, and
prenatal care during the first pregnancy among women with schizophrenia or schizoaffective disorder
(SZH) and their unaffected counterparts (CO).

Variable SzH co [
(n=753) (n=2434)
Age at birth, mean (SD) 30.1(519) 29.2(4.28)  <0.00T
Cohabiting or married at the end of the pregnancy, n (%) 540 (71.7) 2138 (87.8) <0.001
Smoking at the beginning of the pregnancy, n (%) 274 (36.4) 339 (13.9) <0.001
Smoking after the first trimester of the pregnancy, n (%) 243 (33.0) 260 (10.9) <0.001
BMI before pregnancy, mean (SD) 258 (5.21) 24.5 (4.60) <0.001°
Gestational age’, mean (SD) 10.4 (4.94) 9.3(2.71) <0.001
Pregnancy-related complications and diisorders
Pathological oral glucose tolerance test, n (%) 75(10.2) 115 (4.8) <0.001
Initiation of insulin, n (%) 17 (2.3) 27 (1D 0.02
Anemia, n (%) 12 (1.6) 15 (0.6) 0.001°
Antenatal corticosteroid treatment, n (%) 8D 19 (0.8) NS®
Premature contractions, n (%) 17 (2.0) 30(1.3) 0.04
Hypertension, n (%) 15(2.0) 33(1.4) NS®
Suspected fetal injury due to alcohol or drug use, n (%) 9(24) 1(0.04) <0.001
Rapid fetal growth, n (%) 8 (1N 8(0.3) 0.0”
Slow fetal growth, n (%) 7(0.9) 12(0.5) NS?
Fear of childbirth, n (%) 6(0.8) 12 (0.5) NSP
Pre-eclampsia, n (%) 6(0.8) 26 (1) NSP
Premature rupture of membrane, n (%) 4(0.5) 21(0.9) NSP
Hepatogestosis, n (%) 3(0.4) 8(0.3) NSP
Oligohydramnios, n (%) 200N 12 (0.5) NSP
Any vein complication, n (%) 200N 1(0.04) NSP
Exhaustion, n (%) 2(0.2 200D NSP
Hyperemesis gravidarum, n (%) 100 20D NS
Urogenital infection, n (%) 1(00) 20D NSP
Symphyseolysis, n (%) 1(00) 1(0.04) NSP
Prenatal care
Number of visits to a maternity clinic, mean (SD) 17.4 (6.90) 16.8 (5.52) 0.005¢
Number of outpatient hospital visits, mean (SD) 42312 29279 <0.001¢
One or more hospitalizations, n (%) 235 (31.2) 464 (19.1) <0.001

Abbreviations: SD, standard deviation; BMI, body mass index; NS, not statistically significant.
*Indicates a measurement at the time of the first visit to a maternity clinic.

The chi-square (x?) test,? the Fisher’s exact test and the independent samples t-test® were used to
compare groups in the analyses.
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Table 7. Health and social outcomes, risk factors, pregnancy-related complications and disorders, and
prenatal care during all pregnancies among women with schizophrenia or schizoaffective disorder (SZH)
and their unaffected counterparts (CO).

Variable SzH co p
(n=1162) (n=4683)
Age at birth, mean (SD) 30.7 (4.88) 30.4 (4.51) NS¢
Cohabiting or married at the end of the pregnancy, n (%) 895 (77.0) 4252 (90.8) <0.001®
Smoking at the beginning of the pregnancy, n (%) 408 (35.1) 568 (12.1) <0.001
Smoking after the first trimester of the pregnancy, n (%) 360 (31.6) 450 (9.8) <0.001?
BMI before the pregnancy, mean (SD) 26.4 (5.69) 24.8 (4.80) <0.001°
Gestational age’, mean (SD) 10.2 (4.60) 9.4 (2.73) <0.001¢
Pregnancy-related complications and disorders
Pathological oral glucose tolerance test, n (%) 132 (11.6) 290 (6.3) <0.001?
Initiation of insulin, n (%) 353D 69 (1.5) <0.0071?
Anemia, n (%) 22 (1.9) 44 (1.0) 0.006°
Antenatal corticosteroid treatment, n (%) 1(1.0) 34 (0.7) NS?
Premature contractions, n (%) 24 (2.0) 78 (1.7) NS?
Hypertension, n (%) 18 (1.6) 57 (1.2) NS?
Suspected fetal injury due to alcohol or drug use, n (%) 121 2 (0.04) <0.001?
Rapid fetal growth, n (%) 1 (.0) 23 (0.5) NS®
Slow fetal growth, n (%) 1 (1.0) 24 (0.5) NS?
Fear of childbirth, n (%) 9(0.8) 34 (0.7) NS?
Pre-eclampsia, n (%) 7 (0.6) 47 (1.0) NSe
Premature rupture of the membrane, n (%) 5(0.4) 34 (0.7) NSP
Hepatogestosis, n (%) 6 (0.5) 23(0.5) NSP
Oligohydramnios, n (%) 2(0.2) 16 (0.3) NSP
Any vein complication, n (%) 3(0.3) 5.0 NSP
Exhaustion, n (%) 7 (0.6) 7(0.2) 0.0052
Hyperemesis gravidarum, n (%) 2(0.2) 2 (0.04) NSP
Urogenital infection, n (%) 2(0.2) 6 (0.1 NSP
Symphyseolysis, n (%) 2(0.2) 3(0.06) NSP
Prenatal care
Number of visits to a maternity clinic, mean (SD) 17.3 (6.79) 16.5 (5.51) <0.001¢
Number of hospital outpatient visits, mean (SD) 4.1(3.19) 2.9 (2.79) <0.001¢
One or more hospitalizations, n (%) 332 (28.6) 809 (17.3) <0.0012

Abbreviations: SD, standard deviation; BMI, body mass index; NS, not statistically significant.
‘Indicates that the measurement took place at the time of the first visit to a maternity clinic.

The chi-square (x?) the Fisher’s exact test,® and the independent samples t-test® were used to compare
the groups in the analyses.
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5.3 OBSTETRIC COMPLICATIONS RELATED TO SCHIZOPHRENIA
OR SCHIZOAFFECTIVE DISORDER (STUDY III)

Differences emerged when comparing delivery methods. Among first deliveries, both
theinduction oflabor and elective Cesarean section were significantly more common
among cases than among controls (Table 8). Among all deliveries, the induction
of labor, Cesarean section, and an elective Cesarean section were all significantly
more common among cases than controls (Table 9).

We found no statistically significant differences between groups with regards
to delivery-related ICD-10 diagnoses (Tables 8 & 9).

The details regarding the comparison of risks of obstetric complications among
cases, with controls serving as the reference group, appear in original article for study
ITI (see Table 4 specifically). Among first deliveries, the risk of inducing labor was
approximately 1.3-fold (OR 1.32, 95% CI 1.07-1.63) among cases. After adjusting
for maternal age, marital status, the number of births, and smoking status at the
beginning of the pregnancy (that is, adjusted model 1), the risk remained 1.3-fold (OR
1.26,95% CI 1.01—1.56). After further adjusting for the sex of the newborn (adjusted
model 2), the risk again remained 1.3-fold (OR 1.26, 95% CI 1.01—1.56). Turning to
all deliveries, the risk of the induction of labor (OR 1.42, 95% CI 1.21—1.67), delivery
by Cesarean section (OR 1.40, 95% CI 1.07—1.84), and delivery by elective Cesarean
section (OR 1.41, 95% CI 1.14—1.76) were all approximately 1.4-fold among cases. In
the adjusted models, all of the abovementioned differences remained statistically
significant (induction of labor: adjusted model 1, OR 1.38, 95% CI 1.16—1.65; the
adjusted model 2, OR 1.38, 95% CI 1.15—1.66; Cesarean delivery: adjusted model 1,
OR 1.26, 95% CI 1.04—1.53; adjusted model 2: OR 1.26, 95% CI 1.04—1.53; elective
Cesarean section: adjusted model 1, OR 1.37, 95% CI 1.06—1.77; adjusted model 2,
OR 1.37, 95% CI 1.06—1.77).

54



Table 8. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected

counterparts (CO) in terms of the first deliveries.

Variable SZH co

(n=753) (n=2434)
Delivery by Cesarean section, n (%) 57 (7.6) 140 (5.8) NS?
Asphyxia, n (%) 37(5.2) 142 (6.1) NS?
Breech presentation, n (%) 28 (3.9) 91(3.9) NS?
Induction of labor, n (%) 151(21.2) 396 (16.9) 0.032
Epidural anesthesia, n (%) 296 (41.6) 1029 (43.9) NS?
Use of forceps or vacuum, n (%) 74 (2.3) 262 (8.2) NS?
Delivery by elective Cesarean section, n (%) 76 (10.7) 179 (7.6) 0.022
Delivery-related ICD-10 diagnoses, n (%)
Fetal distress 32(8.6) 97 (9.3) NS?
Maternal distress 6 (1.6) 19 (1.8) NSP
Rupture of perineum 0(0.0) 3(0.3) NSP
Precipitate labor 0(0.0) 1(0.0) NSP
Prolonged labor 17 (4.6) 32 (3D NS?
Umbilical cord complications 0(0.0) 0 (0.0) NSP
Postpartum hemorrhage 6 (1.6) 27 (2.6) NSP
Puerperal sepsis 0(0.0) 3(0.3) NSP
Other puerperal infections 0(0.0) 2(0.2) NSP
Puerperal venous complications 0(0.0) 0 (0.0) NS,
Obstetric embolism 0(0.0) 0(0.0) NSP
Puerperal psychosis 0(0.0) 0(0.0) NSP
Puerperal depression 1(0.3) 0(0.0) NSP
Perinatal health outcomes of the offspring
Perinatal death, n (%) 3(0.4) 10 (0.4) NS
Gestational age, mean (SD) 39.1(2.26) 39.4 (1.95) 0.002¢
Premature birth, n (%) 56 (7.4) 109 (4.5) 0.003?
Very premature birth, n (%) 6 (0.8) 12 (0.5) 0.003°
Birthweight, mean (SD) 3401 (625) 3488 (561) 0.001
Low birthweight, n (%) 34 (4.5) 70 (2.9) 0.05°
Very low birthweight, n (%) 10 (1.3) 22 (0.9) 0.052
Low 1-min Apgar score, n (%) 46 (6.1) 116 (4.8) NS?
Very low 1-min Apgar score, n (%) 13(1.7) 34 (1.4) NS?
Assisted ventilation, n (%) n(.5) 24 (1.0) NS?
Resuscitation, n (%) 14 (2.0) 17 (0.7) 0.0042
Neonatal monitoring, n (%) 159 (22.3) 44 (10.4) <0.0012

Abbreviations: NS, not statistically significant; SD, standard deviation.

The chi-square (x?) test,? the Fisher’s exact test,” and the independent samples t-test were used in the

analyses.
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Table 9. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected
counterparts (CO) in terms of all deliveries.

Variable SzH co p
(n=753) (n=2434)
Delivery by Cesarean section, n (%) 75 (6.5) 219 (4.7) 0.01
Asphyxia, n (%) 46 (4.0) 176 (3.8) NS?
Breech presentation, n (%) 35@D 132 (2.9) NS?
Induction of labor, n (%) 244 (21.9) 753 (16.5) <0.001
Epidural anesthesia, n (%) 390 (34.9) 1531 (33.5) NS?
Use of forceps or vacuum, n (%) 85(8.2) 317 (7.3) NS?
Delivery by elective Cesarean section®, n (%) 121 (10.4) 355 (7.6) 0.002°
Delivery-related ICD-10 diagnoses, n (%)
Fetal distress 42 (6.8) 134 (5.8) NS?
Maternal distress 9(1.4) 24 (1.0) NS?
Rupture of perineum 0(0) 10 (0.4) NSP
Precipitate labor 0(0.0) 1(0.0) NSP
Prolonged labor 18 (2.9) 45 (1.9) NS?
Umbilical cord complications 0(0.0) 0(0.0) NS®
Postpartum hemorrhage 1(.8) 53(2.3) NS?
Puerperal sepsis 0(0.0) 3(00 NSP
Other puerperal infections 0(0.0) 4(0.2) NSP
Puerperal venous complications 0(0.0) 1(0.0) NSP
Obstetric embolism 0(0.0) 0(0.0) NSP
Puerperal psychosis 1(0.2) 0 (0.0) NSP
Puerperal depression 1(0.2) 0(0.0) NSP
Perinatal health outcomes of the offspring
Perinatal death, n (%) 5(0.4) 16 (0.3) NSP
Gestational age, mean (SD) 39.1(2.22) 39.4(1.77)  <0.001
Premature birth, n (%) 74 (6.4) 184 (3.9) <0.001
Very premature birth, n (%) 10 (0.9) 14 (0.3) <0.001°
Birthweight, mean (SD) 3474 (646) 3560 (541)  <0.001°
Low birthweight, n (%) 44 (3.8) 106 (2.3) 0.0071°
Very low birthweight, n (%) 16 (1.4) 32(0.7) 0.0071?
Low 1-min Apgar score, n (%) 65 (5.6) 165 (3.5) 0.0012
Very low 1-min Apgar score, n (%) 20 (1.7) 51(1.) 0.001°
Assisted ventilation, n (%) 18 (1.6) 36 (0.8) 0.012
Resuscitation, n (%) 19 (1.7) 24 (0.5) <0.001?
Neonatal monitoring, n (%) 222 (19.9) 413 (9.0) <0.001°

Abbreviations: NS, not statistically significant; SD, standard deviation.

The chi-square (x2) test,a the Fisher’s exact test,b and the independent samples t-testc were used in
the analyses.
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5.4 PERINATAL PROBLEMS AMONG CHILDREN WITH A
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE
DISORDER (STUDY III)

Further examining the first delivery following a diagnosis, the gestational age and
birthweight of the offspring of cases were significantly lower than those of the
offspring of controls (see Table 8 above). Additionally, premature birth, very
premature birth, a low birthweight, a very low birthweight, resuscitation, and
neonatal monitoring were significantly more common among the offspring of cases
than among the offspring of controls.

Turning to all deliveries (see Table 9 above), we found the same statistically
significant differences as first births, as well as a low (<7) and very low (<4) 1-min
Apgar score, and assisted ventilation more commonly occurred among the offspring
of cases than among the offspring of controls.

5.41 ASSOCIATIONS

The associations between maternal schizophrenia or schizoaffective disorder and
negative perinatal health outcomes among their offspring appear in Table 5 within
the original article for study III.

Among first deliveries, the risk of premature birth (OR 1.72, 95% CI 1.25—2.37),
a low birthweight (<2500g; OR 1.58, 95% CI 1.09—2.28), low 1-min Apgar score
(<7; OR 1.60, 95% CI 1.07—2.41), resuscitation (OR 2.74, 95% CI 1.35-5.60), and
neonatal monitoring (OR 2.47, 95% CI 1.98—3.08) were significantly higher among
cases compared to controls. In the adjusted models (adjusted model 1in which
maternal age, marital status, number of deliveries, smoking status at the beginning
of pregnancy served as covariates; adjusted model 2 in which the sex of the newborn
was added to the above variables all served as covariates), only the risk of premature
birth (adjusted model 1: OR 1.54, 95% CI 1.10—2.17; adjusted model 2: OR 1.55,
95% CI 1.10—2.17) and neonatal monitoring (adjusted model 1: OR 2.03, 95% CI
1.60—2.56; adjusted model 2: OR 2.03, 95% CI 1.60—2.56) remained significantly
higher for cases compared to controls.

Among all deliveries, the risk of premature birth (OR 1.77,95% CI 1.36—2.31), low
birthweight (<2500g; OR 1.79, 95% CI 1.32—2.44), very low birthweight (<1500g;
OR 2.03, 95% CI 1.11—3.71), a low 1-min Apgar score (<7; OR 1.64, 95% CI 1.26—
2.12), assisted ventilation (OR 2.15, 95% CI 1.23—3.76), resuscitation (OR 3.23,
95% CI 1.76—5.91), and neonatal monitoring (OR 2.44, 95% CI 1.75—2.57) were
significantly higher among cases compared to controls. In the adjusted models,
the risk of premature birth (adjusted model 1: OR 1.56, 95% CI 1.16—2.11; adjusted
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model 2: OR 1.57, 95% CI 1.16—2.11), low birthweight (<2500g; adjusted model 1:
OR 1.41,95% CI 1.01-1.98; adjusted model 2: OR 1.41, 95% CI 1.01—1.98), low 1-min
Apgar score (<7; adjusted model 1: OR 1.58, 95% CI 1.18—2.12; adjusted model
2: OR 1.60, 95% CI 1.19—2.15), resuscitation (adjusted model 1: OR 2.45, 95% CI
1.27—4.71; adjusted model 2: OR 2.45, 95% CI 1.28—4.72), and neonatal monitoring
(adjusted model 1: OR 2.12, 95% CI 1.75—2.57; adjusted model 2: OR 2.13, 95%
CI 1.76—2.58) remained significantly higher among cases compared to controls.

5.4.2 MAJOR CONGENITAL ANOMALIES

Among first deliveries, prevalence of major anomalies did not significantly differ
between groups [offspring of cases vs. offspring of controls: 33 (4.4%) vs. 89
(3.7%), p = NS]. In terms of different types of congenital anomalies, syndromes
more frequently occured among the offspring of cases than among the offspring
of controls [offspring of cases vs offspring of controls: 9 (1.2%) vs. 9 (0.4%), p
= 0.001], although no statistically significant group difference was observed for
deliveries involving multiple anomalies [offspring of cases vs. offspring of controls:
3 (0.4%) vs. 9 (0.4%), p = NS]. We found a trend towards a higher prevalence of
isolated congenital anomalies among cases, although this difference did not reach
statistical significance [offspring of cases vs. offspring of controls: 21 (2.8%) vs. 71
(2.9%), p = 0.059].

Turning to all deliveries we found a trend towards a higher prevalence of major
congenital anomalies among cases, although the difference did not reach statistical
significance [offspring of cases vs. offspring of controls: 57 (4.9%) vs. 173 (2.9%),
p = 0.057]. Both syndromes (offspring of cases vs. offspring of controls: 14 (1.2%)
vs. 20 (0.4%), p = 0.001] and isolated anomalies (offspring of cases vs. offspring
of controls: 37 (3.2%) vs. 137 (2.9%), p = 0.047] were significantly more frequent
among the offspring of cases than among the offspring of controls. We found no
statistically significant group difference related to multiple anomalies [offspring of
cases vs. offspring of controls: 6 (0.5%) vs. 16 (0.3%), p = NS].

Therisk of a major congenital anomaly was significantly increased (first delivery:
OR 1.42, 95% CI 1.02—1.98; all deliveries: OR 1.33, 95% CI 1.04—1.70). However, in
adjusted models 1 and 2, this risk was no longer significantly increased.

5.4.3 MATERNAL SMOKING
In order to study the relationship between maternal smoking and adverse perinatal

health outcomes, all women who smoked (both cases and controls) were analyzed
together while non-smoking women (both cases and controls) served as the reference
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group. Birth year, maternal age, marital status, and the number of births all served
as covariates. Among all deliveries, smoking represented a significant risk factor
for premature birth (OR 1.56, 95% CI 1.16—2.11), a low birthweight (1.41, 95% CI
1.01-1.98), a low 1-min Apgar score (<7; OR 1.58, 95% CI 1.18—2.13), and neonatal
monitoring (OR 2.12, 95% CI 1.75—2.57). Next, we focussed on cases who smoked,
while non-smoking cases served as the reference group. Among all deliveries,
smoking represented a significant risk factor for a very low birthweight (OR 3.32,
95% CI 1.14—9.60) and neonatal monitoring (OR 1.50 95% CI 1.10—2.05).

5.5 OUT-OF-HOME PLACEMENT OF CHILDREN WITH A
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE
DISORDER (STUDY IV)

In total, 2904 children were born to 1675 cases and, 14,496 children were born to
6767 controls between 1991 and 2013.

5.51 MOTHERS

When comparing cases and controls, we found that cases were significantly younger
at birth [cases vs. controls: mean 27.2 years (SD + 5.14) vs. 29.5 years (SD + 4.82), p
< 0.001]. Cases were significantly more often single at the end of a pregnancy [cases
vs. controls: 625 (37.3%) vs. 1404 (20.7%), p < 0.001] and smoked significantly
more often at the beginning of a pregnancy (cases vs. controls: 944 (31.5%) vs. 1994
(13.3%), p < 0.001] than controls. The mean number of deliveries was significantly
higher among controls than among cases [cases vs. controls: 1.8 (SD + 1.03) vs.
2.2 (SD + 1.14) p < 0.001].

5.5.2 CHILDREN

The prevalence of premature birth [children of cases vs. children of controls: 172
(5.9%) vs. 564 (3.9%), p < 0.001], low birthweight [children of cases vs. children of
controls: 111 (3.8%) vs. 387 (2.7%), p < 0.001], a low 1-min Apgar score [children
of cases vs. children of controls: 164 (5.6%) vs. 628 (4.3%), p = 0.002], and major
congenital anomalies [children of cases vs. children of controls: 123 (4.2%) vs.
440 (3.4%), p < 0.001] were significantly higher among the children of cases than
among the children of controls. The prevalence of children with at least one of the
abovementioned adverse perinatal health outcomes was significantly higher among
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the children of cases than among the children of controls [children of cases vs.
children of controls: 335 (11.5%) vs. 1212 (8.4%), p < 0.001].

5.5.3 OUT-OF-HOME PLACEMENTS

As many as 684 (40.8%) cases and 322 (4.8%) controls faced an out-of-home
placement of at least one child (x* = 1576.45, p < 0.001). Among children, 1019
(35.1%) children of cases and 469 (3.2%) children of controls were placed out of
the home (x2 = 3219.00, p < 0.001). Among the out-of-home placed children, 256
(25.1%) children of cases and 37 (7.9%) children of controls were placed out of
the home during the first year of their lives (x> = 60.88, p < 0.001). The median
number of out-of-home placements was 4 [interquartile range (IQR) 2—5] among
the children of cases and 3 (IQR 1—4) among the children of controls (U = 33,622,
p = 0.001). The number of out-of-home placements ranged from 1 to 54 among
the children of cases and from 1 to 34 among the children of controls. The mean
total length of an out-of-home placement was 5.1 years (SD + 5.48) among the
children of cases and 2.4 years (SD + 3.66) among the children of controls (t =
9.660, p < 0.001).

5.5.4 PREDICTORS FOR OUT-OF-HOME PLACEMENT

After adjusting for the child’s birth year, the incidence rate ratio (IRR) of out-of-
home placement among the children of cases was 12.6 (95% CI 10.80—-13.46) when
the children of controls served as the reference. When the child’s birth year and a
perinatal health problem (yes vs. no) were used as the covariates, IRR was 11.9 (95%
CI10.70—13.32). When the child’s birth year, maternal age, marital status, smoking
status at the beginning of the pregnancy, and the number of deliveries were used
as covariates, IRR fell to 9.8 (95% CI 8.71—10.92). When both the maternal and
child’s characteristics were used as the covariates, IRR of out-of-home placement
remained 9.7 (95% CI 8.65-10.85).

Focusing on the children of cases, being a single mother at the end of a pregnancy
(IRR 2.21,95% CI 1.88—2.63) and maternal smoking at the beginning of a pregnancy
(IRR 1.92, 95% CI 1.68-2.16) significantly increased the risk of out-of-home
placement. Yet, maternal age at birth (IRR 1.0, 95% CI 0.97-1.00), the number of
births (IRR 1.1, 95% CI 0.99—1.11), or a perinatal health problem among the child
(IRR 1.2, 95% CI 0.98-1.33) did not increase this risk significantly.

Among the children of controls, maternal smoking at the beginning of pregnancy
(IRR 4.00, 95% CI 3.31—4.84), being a single mother at the end of a pregnancy
(IRR 2.08, 95% CI 1.67—2.59), and the mother’s previous deliveries (IRR 1.25,
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95% CI 1.17—-1.32) significantly increased the risk of an out-of-home placement. A
perinatal health problem in the child (IRR 1.3, 95% CI 0.94—1.71) did not increase
thatrisk significantly, however. Interestingly, an advanced maternal age significantly
decreased the risk of an out-of-home placement (IRR 0.90, 95% CI 0.88—0.93).
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6 DISCUSSION

Thisregister-based nationwide project focused on the reproductive health of Finnish
women with schizophrenia or schizoaffective disorder. While de-institutionalization
has enabled affected women to live their everyday lives more like their unaffected
counterparts, schizophrenia and schizoaffective disorder as serious mental disorders
remain characterized by substantial physical health problems as well as social
disadvantages. This study’s findings indicate that these disorders diversely impact
women’s reproductive, obstetric, perinatal health, and parenting outcomes as well.

The incidence of induced abortions among Finnish women with schizophrenia
or schizoaffective disorder is similar to that in the general population. However, the
likelihood and risk of abortion is more than twofold higher per pregnancy among
affected women.

In addition, affected women less frequently used contraception compared
with unaffected controls. Affected women were more often not in a permanent
relationship and their pregnancies were terminated primarily due to social reasons.
Focusing on pregnancies, affected women were significantly older and more
often single, their pre-pregnancy BMI was significantly higher, and they smoked
significantly more often both at the beginning of their pregnancies and after the
first trimester than controls. Furthermore, affected women were at a significantly
higher risk of a pathological oral glucose tolerance test, initiating insulin treatment,
rapid fetal growth, premature contractions, hypertension, and pregnancy-related
hospitalizations. Suspected fetal exposure to alcohol or drugs was significantly more
common among affected women than controls.

When examining deliveries, affected women exhibited an increased risk for labor
induction, delivery by Cesarean section, and delivery by elective Cesarean section.
Among their offspring, the risk of premature birth, a low 1-min Apgar score (<7),
requiring resuscitation, and needing neonatal monitoring were all significantly
higher. Maternal schizophrenia or schizoaffective disorder served as strong risk
factors for the placement of an offspring in out-of-home care. In what follows, I
discuss these findings in more detail.
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6.1 INDUCED ABORTIONS IN WOMEN WITH SCHIZOPHRENIA
OR SCHIZOAFFECTIVE DISORDER (STUDY 1)

6.11 FERTILITY AND INDUCED ABORTION RATES

Finnish women with schizophrenia or schizoaffective disorder had a lower fertility
rate than controls from the general population. This finding is unsurprising, given
previous reports from Finnish researchers (Haukka et al., 2003), as well as by many
other researchers in Nordic and other countries (Essen-Moller, 1959; Slater et al.,
1971; Haverkamp et al., 1982; Kendler & Diehl, 1993; Nanko & Moridaira, 1993;
Fananas & Bertranpetit, 1995; Nimgaonkar et al., 1997; Srinivasan & Padmavati,
1997; Nimgaonkar, 1998; McGrath et al., 1999; Howard et al., 2002; Svensson et
al., 2007; Laursen & Munk-Olsen, 2010).

Turning towards pregnancy terminations, the number and incidence of induced
abortions among affected women did not differ from those among unaffected
women. However, when all pregnancies were taken into account, pregnancies among
affected women more often ended in an induced abortion. In fact, affected women
exhibited a more than twofold increased risk per pregnancy of an induced abortion.
Following completion of study I, Brown et al. (2018) published a population-based
study from Ontario, Canada, comparing women with and without schizophrenia
examining rates of induced abortions. In their study, affected women exhibited
higher induced abortions rates than unaffected women in each year examined
(15.5—17.5 vs. 12.8—13.6 per 1000 women; highest RR 1.33, 95% CI 1.16—1.54) and
exhibited higher induced abortion ratios (592—736 vs. 321—341 per 1000 live births;
highest RR 2.25, 95% CI 1.96—2.59). A younger age, multiparity, comorbidity for a
non-psychotic mental illness, and substance use disorders were all associated with
an increased induced abortion risk in that Canadian study.

6.1.2 CHARACTERISTICS OF INDUCED ABORTIONS

Affected women who terminated a pregnancy were significantly younger and more
often single than their counterparts in the general population. The most prevalent
indications for a pregnancy termination were social circumstances (almost 93%),
although this was the case among unaffected women as well (almost 95%). Medical
indications in the mother were, unsurprisingly, more prevalent among affected
women, yet indicated in only 2% of pregnancy terminations among affected mothers.
Somewhat surprisingly, since maternal schizophrenia is associated with fetal
abnormalities (Jablensky et al., 2005), a fetal medical indication was significantly
more common among unaffected women than among affected women. This finding
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might result from the younger age at pregnancy among affected women (risk for
chromosomal abnormalities increase with age). An ethical indication for a pregnancy
termination remained exceptionally rare with no significant group difference. This
finding is also interesting, since women with schizophrenia are often victims of
sexual abuse (Solari et al., 2009).

Under Finnish legislation for induced abortions, a pregnancy must be terminated
as early as possible, normally within the first 12 weeks of gestation. Since the mid-
1980s, induced abortions taking place after the end of 12 weeks have remained
relatively rare (5—8% of cases annually; Heino et al., 2018). In this study, induced
abortions later than 12 gestational weeks were significantly more prevalent among
affected women (approximately 16%). This might be explained by the fact that
pregnancies among women with schizophrenia are often unplanned (Seeman &
Ross, 2011), and affected women may misinterpret somatic changes related to
pregnancy (Solari et al. 2009), deny their pregnancy (Miller 1990; Jenkins et
al., 2011; Babbitt et al., 2014), or find it challenging to decide to terminate their
pregnancy (Babbitt et al., 2014).

6.1.3. USE OF CONTRACEPTION

In the Nordic countries, especially in Finland, abortion rates remain relatively low,
which, according to Knudsen et al. (2003), provide evidence of the effectiveness
of preventive methods. In this study, the low use of contraceptives represented a
notable challenge among women with schizophrenia or schizoaffective disorder. In
fact, almost half of affected women who terminated their pregnancy reported not
using a contraceptive method before becoming pregnant. This finding agrees with
earlier studies (Matevosyan, 2009) and highlights the importance of integrating
contraceptive counseling and family planning services with mental health services
(Solari et al., 2009; Seeman & Ross, 2011).

6.1.4 IMMEDIATE COMPLICATIONS RELATED TO INDUCED ABORTIONS

The prevalence of complications related to pregnancy termination remains low
in Finland (Induced abortions 2017, Statistical Report of Institute for Health and
Welfareof Finland). This observation persisted in thisstudy. Immediate complications
associated with abortions remained rare in both groups, likely reflecting the relative
uniformity and high quality of Finnish healthcare services. Furthermore, the majority
of Finnish pregnancy terminations are medical terminations, not surgical (Induced
abortion: Current Care Guidelines Abstract, 2013).
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6.2 PREGNANCY AMONG WOMEN WITH SCHIZOPHRENIA OR
SCHIZOAFFECTIVE DISORDER (STUDY II)

6.21 PREPREGNANCY BMI

This study demonstrated that Finnish women with schizophrenia present with
a significantly higher prepregnancy BMI than women in the general population.
This finding agrees with previous studies (Allison, 1999), whereby weight problems
related to schizophrenia primarily result from unhealthy eating habits, a sedantary
lifestyle, diminished physical activity, antipsychotic medications, and negative
symptoms related to the disorder itself (Holt, 2005; Manu et al., 2015). According
to an European Perinatal Health Report (www.europeristat.com), approximately
12% to 13% of all delivering women in the Nordic countries suffer from obesity.
Maternal prepregnancy weight problems remain an important issue in many
ways. First, maternal overweight is strongly associates with the risk of gestational
diabetes (Di Cianni et al., 2003; Chu et al., 2007). Moreover, obesity increases
the risk for all severe delivery-related complications (Pallasmaa et al., 2015), and
maternal obesity associates with an increased risk of infant mortality (Johansson
et al., 2014). Furthermore, risks for severe asphyxia-related outcomes in infants
increase with maternal obesity (Persson et al., 2014). Thus, preventing obesity in
women of reproductive age is important to improving perinatal health. Among
individuals with schizophrenia, lifestyle interventions are effective in both treating
and preventing obesity (Bruins et al., 2014).

6.2.2 SMOKING DURING PREGNANCY

While maternal smoking during pregnancy has decreased in the Nordic countries in
recent decades, this trend has not characterized the situation in Finland, where the
prevalence of maternal smoking remains approximately 15% (Ekblad et al., 2014).
In this study, more than 30% of mothers-to-be with schizophrenia or schizoaffective
disorder continued to smoke after the first trimester. Maternal smoking during
pregnancy increases the risk of various pregnancy-related complications, such
as miscarriage (Pineles et al., 2014), stillbirth (Marufu et al., 2015), and preterm
birth (Ion & Bernal, 2015). Newborns exposed to maternal smoking tend to
exhibit a lower birthweight compared to unexposed newborns (Gray et al., 2010).
Furthermore, infants exposed to maternal smoking typically have a smaller head
circumference at birth compared to unexposed infants, reflecting compromised fetal
brain development (Ekblad et al., 2015). Very preterm infants exposed to maternal
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smoking also exhibit a smaller frontal lobe and lower cerebellar volumes compared
to unexposed infants (Ekblad et al., 2010 a).

Several studies identified an association between maternal smoking and
psychiatric problems among offspring (Ekblad et al., 2010 b), including attention
deficit hyperactivity disorder (Langley et al., 2005), behavioral problems (Tiesler &
Heinrich, 2014), and schizophrenia (Niemeli et al., 2016). Soderstrom et al. (2013)
reported that maternal smoking during pregnancy carried a 1.2-fold increased risk of
psychotropic drug use among offspring. According to a recent study by Ekblad et al.
(2017), maternal smoking independently associated with a higher risk of psychiatric
morbidity in children, even after controlling for genetic and familial factors. In this
study, maternal smoking emerged as a significant risk factor for premature birth, low
birthweight, a low 1-min Apgar score, and neonatal monitoring. When comparing
affected women who smoked to non-smoking affected women, smoking represented
a significant risk factor for very low birthweight and neonatal monitoring.

Wecan arguethatsmokingrepresents one of the fewpreventable factorsassociated
with pregnancy complications. A recent Cochrane review by Chamberlain et al.
(2017) provided moderate- to high-quality evidence that psychosocial interventions
increased both the proportion of women who ceased smoking late in their pregnancy
(by 35%) and the mean infant birthweight (by 56 g), and reduced both the number
of babies born with a low birthweight (by 17%) and admissions to neonatal intensive
care (by 22%). According to the Finnish Current Care Guideline on Tobacco and
Nicotine Dependency, Prevention, and Treatment (2018), drug treatment can be
used in pregnant women if psychosocial interventions are insufficient to prevent
smoking. In such cases, nicotine gum, nicotine patches, and nicotine nasal spray
can be used as first-line alternatives (Dempsey & Benowitz, 2001).

6.2.3 HYPERGLYCEMIA DURING PREGNANCY

With obesity globally close to epidemic levels, the prevalence of gestational diabetes,
defined as disturbed glucose metabolism first recognized during pregnancy, is
increasing rapidly as well. Today in Finland, approximately 18% of mothers-to-be
develop gestational diabetes (Huvinen, 2018). In line with previous studies (Nguyen
et al. 2013; Judd et al., 2014), we found an approximately twofold increased risk of
a pathological oral glucose test among women with schizophrenia or schizoaffective
disorder. Gestational diabetes carries a huge impact on both the mother’s and child’s
health. Among mothers, gestational diabetes serves as a risk factor for hypertension,
pre-eclampsia, labor induction, Cesarean section, and post-partum hemorrhage
(Suhonen & Teramo, 1993; Schmidt et al., 2001; Catalano et al., 2012). In agreement
with such findings, in this study, affected women exhibited an increased risk of

66



pregnancy-related hypertension and specific delivery methods including labor
induction and Cesarean section.

Among offspring, the primary risk is excessive fetal growth (macrosomia), which
increases the risk of delivery complications such as shoulder dystosia, birth injuries,
and asphyxia, as well as the risk of neonatal hypoglycemia, hyperbilirubinemia, and
respiratory distress syndrome (Jones, 2001; Crowther et al., 2005; Reece, 2010).
In this study, affected women exhibited an increased risk of rapid fetal growth.
Gestational diabetes also increases the risk of congenital anomalies (Feig et al.,
2014). In this study, the offspring of affected women exhibited a trend for major
congenital anomalies compared to the offspring of unaffected women, although the
differences were not statistically significant. Women with a pathological glucose
tolerance test need dietary and lifestyle counseling, while the self-monitoring of
glucose concentrations represents the most effective way to monitor the glucose
balance and the need for pharmacological treatment (Crowther et al., 2005).

If risk factors appear for gestational diabetes, olanzapine should be avoided
unless the patient’s history indicates switching to another medication significantly
increases her risk of recurrence (Barnes and Schizophrenia Consensus Group of
British Association for Psychopharmacology, 2011). When prescribing clozapine,
concerns about the potential for relapse typically outweigh concerns about
its dysglycemic effect (Barnes and Schizophrenia Consensus Group of British
Association for Psychopharmacology, 2011). Polypharmacy should be avoided and
the patient should be monitored closely (Seeman, 2013).

6.2.4 SUBSTANCE MISUSE DURING PREGNANCY

In this study, suspected alcohol- or drugs-related harm to the fetus rarely occured,
although they were significantly more common among women with schizophrenia
or schizoaffective disorder than among mothers in the general population. This
presumably results from the comorbidities associated with substance misuse often
related to schizophrenia (Kessler et al., 2005). According to a recently published
guideline by the World Federation of Societies of Biological Psychiatry and the
International Association for Women’s Mental Health (2019), there is no safe
level of alcohol use that can be consumed during pregnancy. Abstinence, thus, is
recommended.

Ideally, women should stop alcohol use upon planning a pregnancy and, in
all cases, as soon as a pregnancy is detected. Determining patterns of maternal
alcohol use should be systematically carried out during the first antenatal visit and
throughout pregnancy. Brief interventions are recommended in cases of low- or
moderate-risk alcohol use. Low doses of benzodiazepines, for a short duration, may
be used to prevent alcohol withdrawal symptoms when high and chronic alcohol
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intake ceases, and hospitalization is recommended. Due to scant evidence and the
low benefit-risk ratio, pharmacological treatment to maintain abstinence should
not be prescribed during pregnancy. At birth, fetal alcohol spectrum disorders must
be identified, and alcohol metabolites should be measured in the meconium of
neonates if any doubt exists regarding fetal alcohol exposure.

6.2.5 PRENATAL CARE

Pregnancies among women with schizophrenia are challenging and require careful
monitoring. In agreement with previous studies (Ellman et al., 2007; Vigod et al.,
2014), Finnish women with schizophrenia or schizoaffective disorder exhibited
a substantially higher number of visits to maternity clinics, as well as to the
outpatient units of maternity hospitals when compared with women in the general
population. In addition, the proportion of women with one or more pregnancy-
related hospitalizations was significantly higher among women with schizophrenia
or schizoaffective disorder. Affected women exhibited a higher prevalence of
psychosocial and somatic risk factors, as well as a higher prevalence of pregnancy-
related complications compared to their controls. This might also reflect that affected
women were offered more intense prenatal care because of their psychiatric disorder
per se. Of course, these two findings do not preclude one another. This study verifies
that women with schizophrenia or schizoaffective disorder are motivated to receive
prenatal care.

6.3 OBSTETRIC COMPLICATIONS RELATED TO SCHIZOPHRENIA
OR SCHIZOAFFECTIVE DISORDER (STUDY III)

In terms of delivery methods, Finnish women with schizophrenia or schizoaffective
disorder were at a higher risk for labor induction, Cesarean section, and elective
Cesarean section. These findings mirror earlier nationwide cohort studies
(Bennedsen et al., 2001a; Hizkiyahu et al., 2010; Vigod et al., 2014). Inducing
labor typically aims to decrease the risk of complications for both the mother and
the newborn. Reasons indicating the induction of labor can be somatic as well as
psychiatric. According to Frayne et al. (2014), some women with serious mental
disorders may benefit from the planned induction of labor. Such disorders include
highly anxious women or those with a low frustration tolerance who may feel more
at ease knowing the date of delivery. Induction of labour may also be recommended
for women on psychotropic medications such as lithium to allow for a rapid tapering
or withholding of the normal dose 24 to 48 h before the planned delivery (Newport
et al., 2005). Inducing labor can diminish the risk of laboring at night and, thus,
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minimize sleep disruption, which may precipitate a psychotic relapse. The induction
of labor or a planned Cesarean section may also benefit the coordination of staff to
help manage potential difficulties arising around the time of delivery.

Delivery-related complications emerged rather rarely within our sample, and we
found no significant group differences. This finding likely reflects the high quality of
Finnish national healthcare services. When all deliveries were considered, the three
most prevalent diagnoses both among affected and unaffected women included
fetal distress, postpartum hemorrhage, and prolonged labor.

6.4 PERINATAL PROBLEMS OF CHILDREN WITH A MOTHER
WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE DISORDER
(STUDY 111)

The causes of unwanted perinatal health outcomes among newborns whose mothers
have schizophrenia and the possibility of preventing deleterious outcomes remain
unclear. Possible causative factors include an abnormality in fetal development due
to a genetic predisposition, the effects of the maternal mental illness and stress,
sociodemographic disadvantages, poor nutrition and associated lifestyle factors,
or the effects of prescribed drugs. It is most likely, however, that multiple factors
influence the risk and mediate poor outcomes (Judd et al., 2014). According to
a meta-analysis by Sacker et al. (1996) and earlier national cohort studies by
Bennedsen et al. (2001b), Nilsson et al. (2002), Jablensky et al. (2005), and Vigod
et al. (2014), the risk of a low birthweight (<2500g) was higher in newborns with
affected mothers.

In addition, the risk of premature birth was also higher among affected women,
a finding that agrees with studies by Matevosyan (2011), Bennedsen et al. (2001a),
Nilsson et al. (2002), and Vigod et al. (2014). In agreement with the cohort study
by Bennedsen et al. (2001b) and Matevosyan’s (2011) meta-analysis, the risk of a
low Apgar score was higher in newborns with affected mothers. Furthermore, the
risk of neonatal monitoring was higher among newborns with affected mothers, a
finding consistent with Sacker et al.’s (1996) results.

Moreover, the risk of resuscitation was higher among newborns with affected
mothers. Interestingly, these risks remained significant after adjusting for maternal
age and smoking status, the number of deliveries, marital status, and the sex of the
newborn. The risk of a congenital anomaly was higher in newborns with affected
mothers, although this finding disappeared after adjustment.
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6.5 OUT-OF-HOME PLACEMENT OF CHILDREN WITH A
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE
DISORDER (STUDY IV)

6.5.1 MOTHERS FACING AN OUT-OF-HOME PLACEMENT OF THEIR OFFSPRING

Among affected mothers, almost 41% faced an out-of-home placement of at least
one child during the follow-up period. This finding agrees with several earlier studies
reporting that approximately 50% of mothers with schizophrenia lose custody of
their child or children (Seeman, 2012). Both maternal smoking at the beginning of
a pregnancy and being a single parent emerged as risk factors for the out-of-home
placement of a child, although this was also the case among unaffected mothers.
Maternal smoking and being a single parent are not themselves grounds for the
out-of-home placement of a child, but reflect a variety of problems a mother may
face. Smoking, in general, as a sociodemographic pattern strongly associates with a
lower socioeconomic status and a lower education (Laaksonen et al., 2002; Tidey &
Miller, 2015). In addition, smoking is associated with alcohol and other substance
misuse disorders (Swarbrick et al., 2017).

Turning to the offspring, exposure to a mother’s smoking prenatally associates
with an increased risk for various developmental disadvantages, including
hyperactivity and behavioral problems (Kotimaa et al., 2003). Being a single mother
often increases the risk for certain vulnerabilities in society, such as physical and
mental health challenges, economic problems, and social isolation (Rousou et al.,
2013). Interestingly, while perinatal health problems in a child cause stress and
represent a demanding situation for the mother, particularly if she suffers from a
serious mental health disorder, such problems did not increase the risk of out-of-
home placement in this study.

6.5.2 CHILDREN PLACED OUT-OF-HOME

In agreement with a recent national cohort study from Denmark (Ranning et al.,
2015), more than 35% of children with a mother with schizophrenia or schizoaffective
disorder were placed out-of-the-home during the follow-up period. Compared
to the children of unaffected mothers, the children of affected mothers faced an
almost 13-fold risk of being placed out-of-the home. Similar to a Danish study
(Ranning et al., 2015), a substantial proportion of out-of-home placed children were
placed out-of-the-home already during his or her first year of life. Recently, in their
population-wide cohort study, Coté et al. (2018) compared later psychopathology
and criminality among children placed outside the home at ages 2 to 6 years old
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and children who were not placed outside their home all of whom had similar
sociodemographic and family characteristics. In young adulthood, those placed out-
of-the-home as children were at a higher risk than their never-placed counterparts
for substance-related misuse disorders (OR 2.1), psychotic or bipolar disorders (OR
4.0), depression or anxiety (OR 2.2), neurodevelopmental disorders (OR 3.59),
and other psychiatric disorders (OR 2.1). Participants who were placed out-of-the-
home were also more often prescribed psychotropic medications (OR 2.0) and
exhibited higher rates of criminal convictions (violent offenses: OR 2.4; property
offenses: OR 1.9). In the present study, children often faced several out-of-home
placements; among the children of affected mothers, the median number of out-of-
home placement reached 4, with a maximum of 54; among the children of unaffected
mothers, the median number of placements was 3 with a maximum of 34. These
figures reflect the complexity of the issue, raising a question for future studies.
Specifically, the impact such placements have for the child remain unanswered.

Thehigh prevalence of affected mothers and their children facing an out-of-home
placement highlight the need for intensive treatment services, including psycho-
education regarding early signs of relapse, crisis planning, training in parental skills
and household issues, and the mapping of social contacts and resources within
one’s network (Seeman, 2012). This should result from intensive cooperation
with professionals from the fields of child psychiatry, adolescent psychiatry, adult
psychiatry, and social services.

6.6 MAIN CONCLUSIONS FROM THE STUDY

This nationwide register-based study aimed to understand the reproductive health
of women with schizophrenia or schizoaffective disorder. In doing so, the following
represent the primary conclusions:

1. The incidence of induced abortions do not substantially differ between
women with schizophrenia or schizoaffective disorder and women in the
general population, although the per pregnancy risk of induced abortion
is more than twofold higher among affected women (study I).

2. Compared to women in the general population, women with schizophrenia
are younger and more often single at the time of an induced abortion, and
their pregnancies more often result from a lack of contraceptive use (study
D.

3. Compared to women in the general population, women with schizophrenia
or schizoaffective disorder experience a higher prevalence of psychosocial
and somatic risk factors related to pregnancy, as well as a higher prevalence
of pregnancy-related complications and disorders (study II).
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4. Schizophrenia and schizoaffective disorder associate with specific delivery
methods, but delivery-related complications and disorders remain rare,
the prevalence of which does not differ from that of women in the general
population (study III).

5. Maternal schizophrenia and schizoaffective disorder associate with some
adverse perinatal health outcomes in the offspring (study III).

6. Maternal schizophrenia and schizoaffective disorder serve as strong risk
factors for the placement of a child in out-of-home care (study IV).

7. Approximately one in four out-of-home placed children born to a mother
with schizophrenia or schizoaffective disorder is already placed in out-of-
home care during the first year of her/his life (study IV).

6.7 STRENGTHS AND LIMITATIONS OF THE STUDY

6.71 STRENGTHS OF THE STUDY

This was a nationwide follow-up study, which relied on high-quality registers.
Previous studies evaluated the coverage, quality, and validity of the health registers
in Finland as high (Aro et al., 1990; Gissler et al., 1995; Gissler et al., 1996; Heino
et al., 2018). The coverage of the Finnish Register of Induced Abortions covers
97% of all pregnancy terminations in Finland (Heino et al., 2018). The diagnostics
of psychotic disorders have all been established as high quality (Isohanni et al.,
1997; Pihlajamaa et al., 2008). In addition, the large, population-based dataset
proved advantageous, enabling the representative and comprehensive analysis of
reproductive health among Finnish women with schizophrenia. Furthermore, the
population-based sample enabled an investigation of specific health conditions,
associations, lifestyle factors, hospitalizations, and sociodemographic factors related
to the subgroup-specific reproductive health outcomes among these women.

The use of various registers in this study provided an opportunity to study
trends over time and to design a follow-up study given the camulative nature of the
health registers in Finland. The data in the registers are reliably recorded. Since an
established association exists between maternal schizophrenia and several adverse
reproductive health outcomes, as reported in previous studies, the analyses in all
four studies were adjusted for these confounding factors.

6.7.2 LIMITATIONS OF THE STUDY
First, several limitations relate specifically to the sample populations. Among

affected women, no information was available regarding the severity of the psychotic
or other neuropsychiatric and psychiatric symptoms related to schizophrenia
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or schizoaffective disorder, nor was information available about the psychiatric
(including substance use disorders) or somatic comorbidity, the utilization of
mental health services, or medications prescribed to them. Control women were
age- and place-of-birth—-matched, although socioeconomic status, education, and
employment status were not taken into account. Controls did not experience
psychotic disorders (ICD-X codes F20—29), although other disorders were allowed.
We had no information about these other psychiatric or somatic disorders or any
medications prescribed for such disorders. In addition, we had no information
related to the fathers or information related to the psychopathology of the offspring.

In addition, another limitation to this study stems from the definition of
schizophrenia, which has changed over time. The present follow-up study covered
a time period when three different versions of ICD (ICD-8, ICD-9, and ICD-10) were
used in the diagnostic processes. In Finland, however, DSM-III-R was used from
198710 1995, and the criteria within DSM-III-R remained more or less uniformly
applied to clinical practice from the beginning of the 1980s (Pihlajamaa et al.,
2008). ICD-8 associates with a broad concept for schizophrenia, ICD-9 covers a
rather narrow concept for schizophrenia, and ICD-10 associates with a moderately
broader concept of schizophrenia (Tandon, 2012). Specifically examining the DSM
system, DSM-I (American Psychiatric Association, 1952) and DSM-II (American
psychiatric Association, 1968) represent an overly broad definition, resulting in a
marked discrepancy between the diagnosis of schizophrenia in the United States and
the rest of the world (Tandon, 2012). In response to such discrepancies, DSM-III-R
(American Psychiatric Association, 1980) provides a much narrower definition of
schizophrenia (Tandon, 2012). Then, moving from DSM-III to DSM-IV, a modest
expansion of the boundaries of schizophrenia was introduced (Tandon, 2012).

Although the diagnostic procedures in Finland remain at a high quality, itislikely
that some affected women were not included in this study because of an erroneous
diagnosis. According to the Northen Finland 1966 Birth Cohort Study (Moilanen et
al., 2003), clinicians do not appear to make a diagnosis of schizophrenia as often as
applying the operational criteria would suggest they should. In that study, discordant
cases were more likely to be older at onset, experience shorter treatment durations,
and experience fewer treatment episodes. Thus, there may be differences between
clinicians and local customs within hospitals in the diagnosis and the reporting of
ICD-10 diagnoses related to pregnancy and childbirth.

Furthermore, it is possible that a Finnish mother-to-be does not attend maternity
healthcare services, although the number of such individuals is likely extremely low.
It is also possible that some measurement errors (for maternal weight, height, etc.)
occurred. However, taking into consideration that this study was nationwide, their
effect can be regarded as unimportant. In addition, it was impossible to take into
account illegal induced abortions. However, Finnish legislation has remained rather
liberal since 1970, and illegal abortions are likely very rare. All national registers
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were introduced electronically in different years; thus, we had no information about
induced abortions before 1983, pregnancies and deliveries before 1987, congenital
malformations before 1986, and out-of-home placements before 1991. The number
of cases for some variables remained rather small. Considering the high number of
outcomes, we must acknowledge that some of the observed associations may have
occurred due to chance. Finally, although we matched these cases and controls, the
possibility of some unknown confounding factors influencing the findings remains.

6.8 IMPLICATIONS FOR FUTURE RESEARCH

This register-based study primarily focused on women with schizoprenia or
schizoaffective disorder, although its importance equally applies to investigating
their children. For example, a child’s later morbidity, mortality, as well as criminality
represent relevant themes to investigate using the high-quality Finnish registers.
Register-based studies carry obvious advantages, although qualitative research
might help researchers more richly understand these women’s subjective feelings
and experiences related to reproductive health issues. One important theme for
future study lies in feelings of the stigma related to pregnancy and parenting. Future
research should also focus on potential protective factors that encourage successful
parenting outcomes in this vulnerable population.

6.9 CLINICAL IMPLICATIONS

Overall, better integrating reproductive healthcare services into mental healthcare
settings appears important to improve outcomes. Active family planning and
contraceptive counseling are needed in this patient group. The topic of a possible
pregnancy should be raised when a female patient enters a psychiatric treatment unit,
giving such patients an opportunity for a voluntary pregnancy test. Smoking cessation
programs, nutrition counseling, and substance use screening should be actively
offered to women with schizophrenia spectrum disorders who plan a pregnancy,
as well as to mothers-to-be with these disorders. In addition, psychological support
should be offered during pregnancy, particularly during the postpartum period.
Mental health professionals can help mothers with schizophrenia or schizoaffective
disorder on parenting issues by assisting them to look after their own health and
with self-monitoring for signs of a relapse. Intensive collaboration between mental
health professionals, social workers, and specialists in gynecology and obstetrics
should become standard practice.
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