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Background: The World Health Organization recom-
mends mothers and infants be in direct skin-to-skin con-
tact immediately after birth and initiate breastfeeding as 
soon as possible. Little is known in women with schizo-
phrenia. Methods: We conducted a population-based co-
hort study using administrative health data from Ontario, 
Canada (2012–2014), comparing women with (n  =  471) 
and without schizophrenia (n = 218 435), and their infants, 
on the primary outcomes of any skin-to-skin contact and 
opportunity to initiate breastfeeding within the first 2  h 
after birth. For dyads with available data, secondary out-
comes of intention to breastfeed, breastfeeding support, 
any breastmilk, and exclusive breastmilk at discharge were 
assessed. Modified Poisson regression was used to generate 
relative risks (aRR) and 95% confidence intervals (CI), 
adjusted for maternal age, parity, neighbourhood income, 
region of residence, smoking in pregnancy, and maternal 
medical and non-psychotic psychiatric comorbidity for all 
outcomes.  Results: Maternal schizophrenia was associ-
ated with lower likelihood of skin-to-skin contact (65.2% 
vs 78.1%; aRR 0.88, 95% CI: 0.82–0.94), and breast-
feeding initiation post-delivery (38.9% vs 52.6% aRR 0.80, 
CI: 0.71–0.90) compared to dyads unexposed to maternal 
schizophrenia. Secondary outcomes followed a similar pat-
tern. The magnitude of the effect was slightly less when 
restricting the cohort to full-term, vaginal deliveries, not 
admitted to NICU, and infant not discharged to social 
services.  Conclusions: Reduced maternal-infant skin-to-
skin contact and breastfeeding initiation immediately after 
birth may significantly impact maternal–child bonding and 
the establishment breastfeeding in this population. Mothers 
with schizophrenia may require individualized support to 
promote these WHO recommended hospital practices in 
the early post-natal period.
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Introduction

The Baby Friendly Hospital Initiative (BFHI) has been 
developed by the World Health Organization (WHO) and 
the United Nations Children’s Fund (UNICEF) to pro-
mote positive hospital practices that support establishing 
exclusive breastfeeding in the immediate postpartum. As 
part of the 10 steps to successful breastfeeding, one of 
the recommendations is: “Facilitate immediate and un-
interrupted skin-to-skin contact and support mothers to 
initiate breastfeeding as soon as possible after birth.” 1 
Immediate skin-to-skin contact facilitates instinctive 
crawling and rooting reflexes in the infant, and prevents 
hypothermia.2,3 Early initiation of breastfeeding estab-
lishes the mother’s milk supply.1,4 Both are key to suc-
cessful breastfeeding.1,5,6

Despite global initiatives to promote early skin-to-skin 
contact and breastfeeding initiation, a systematic review 
involving 35 studies from 28 countries found a wide range 
in prevalence of skin-to-skin contact after delivery of a 
full-term, healthy singleton infant (1–98%) with highly het-
erogeneous study designs and varying definitions of the 
construct.7 A systematic review of scientific studies and grey 
literature from a Lancet series on breastfeeding reported 
rates of initiation within 1  hour of birth in high-income 
countries with a range of 23–94%.8 There is variation in the 
rate and timing of skin-to-skin contact and the initiation 
of breastfeeding by sociodemographic and medical factors, 
with increased rates of both outcomes consistently observed 
among women with higher socioeconomic status, who are 
non-smoking and have given birth vaginally.9–11
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Schizophrenia is a severe and typically persistent mental 
illness that affects almost 1 in 100 women, with onset during 
the reproductive years.12,13 Close to 50% of women with 
schizophrenia become mothers, but the extent of skin-to-
skin contact and breastfeeding initiation in this population 
is largely unknown.14 Some women with schizophrenia 
may choose not to breastfeed their infants due to concerns 
around medication exposure through lactation, or as a 
means of protecting their own mental health stability.15,16 
However, this population is also disproportionately affected 
by the risk factors for breastfeeding non-initiation detailed 
above. Due to the functional limitations associated with the 
disorder in terms of educational disruption and ability to 
work, women with schizophrenia have high rates of pov-
erty.17 They are also at high risk for problems around the 
time of delivery that might delay or prevent skin-to-skin 
contact and breastfeeding initiation, including infant health 
complications, maternal medical and psychiatric compli-
cations, and early removal of the child from the mother’s 
custody.18–21

Knowledge about the extent to which breastfeeding in-
itiation occurs in this population, and reasons for non-
initiation are important for the design of supports and 
services that aim to ensure a healthy start in life for all 
children. Using data from a clinical maternity registry 
linked to health administrative data for the entire popula-
tion of Ontario, Canada, this study provided the oppor-
tunity to measure rates of maternal-infant skin-to-skin 
contact and opportunity to initiate breastfeeding imme-
diately after birth among maternal–infant dyads in this 
population, with comparison to unaffected women and 
children at the population level.

Methods

Study Design and Setting

This population-based study used provincial health 
databases housed securely at ICES in Ontario, Canada 
(www.ices.on.ca). These datasets were linked using 
unique encoded identifiers and analyzed at ICES. At 
ICES, a MOMBABY dataset, derived from admin-
istrative data captures all in-hospital deliveries in the 
Province (> 98% of all deliveries).22 Databases also com-
prise sociodemographic data via the Ontario Registered 
Persons Database (RPDB) (individual-level dates of 
birth, death, and postal codes of residence), hospi-
talization data via the Canadian Institute for Health 
Information Discharge Abstract Database (CIHI-DAD, 
medical hospitalizations),23 and Ontario Mental Health 
Reporting System (OMHRS, inpatient psychiatric hospi-
talizations)24,25; outpatient billings and procedures via the 
Ontario Health Insurance Plan (OHIP).26

This study also leveraged linked data for fiscal years 
2012–2014 from BORN, Ontario’s Better Outcomes 
Registry and Network (www.bornontario.ca), a clinical 
maternity registry covering Ontario, including detailed 

information such as maternal-infant skin-to-skin con-
tact, and infant feeding during the birth hospitalization, 
with built-in checks (eg, automated algorithms, discrep-
ancy reports) for verification at data entry. ICES and 
BORN have a Data Sharing Agreement permitting se-
cure transfer of data linked at the individual maternal 
and infant levels (linkage success 93%). Clinical data are 
entered by hospital and midwifery staff  during several 
health care encounters and are structured into infant-
level and maternal-level datasets.

Participants

All live singleton deliveries occurring in-hospital in 
Ontario from April 1, 2012, to March 31, 2014, were 
considered. Dyads were excluded if  data had invalid pro-
vincial identifiers, improbable dates of births, maternal 
age <15/≥50 years, unknown infant sex, and maternal or 
infant death prior to discharge from the delivery hospi-
talization. Deliveries that were linked to BORN, and for 
which data on the primary outcomes were entered were 
analyzed.

Maternal schizophrenia status was established using 
a validated algorithm comprising: (1) one or more hos-
pitalizations or (2) 3 or more outpatient physician visits 
within 3  years, for schizophrenia or schizoaffective dis-
order (ICD-9 code: 295, or ICD-10 codes F20, F25) since 
database inception (1988 for hospitalization data, and 
1992 for outpatient visits) and prior to the date of con-
ception of the index pregnancy (sensitivity 90.1%, speci-
ficity 68.0%, positive predictive value 77.1%, and negative 
predictive value 88.7% for detecting a primary psychotic 
disorder in health administrative datasets compared with 
data abstracted from clinical charts).27 Those with psy-
chotic diagnoses that did not reach the threshold for 
classification as schizophrenia as per the algorithm (eg, 
ICD-9 codes 297 or 298, ICD-10 codes F20.4, F22-F24, 
F28-F29, F53.1 or < 3 visits within 3 years) were not ana-
lyzed. All remaining mothers were classified as not having 
schizophrenia.

Outcomes

The Baby Friendly Hospital Initiative (BFHI), developed 
by the World Health Organization (WHO) and the United 
Nations Children’s Fund (UNICEF) was the framework 
for outcome selection.1 Step 4 of the revised BFHI recom-
mends that all hospitals: “facilitate immediate and unin-
terrupted skin-to-skin contact and support mothers to 
initiate breastfeeding as soon as possible after birth.” The 
main outcomes for the current study were the two BORN 
variables that best approximated these recommendations: 
(1) any mother–infant skin-to-skin contact in the first 
2 h after birth; (2) opportunity to initiate breastfeeding 
in first 2 h after delivery. Both outcomes were obtained 
from BORN infant level data. As secondary outcomes, 
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additional variables were assessed from BORN maternal 
level datasets: (1) intention to breastfeed; (2) in-hospital 
assistance with breastfeeding within 6 h of delivery after 
initiation; (3) any breastmilk from birth to discharge 
from hospital, and (4) exclusive breastmilk from birth to 
discharge from hospital. For infants who received fluids 
other than breastmilk, reasons were recorded as: infant 
medical, maternal medical, or informed parent decision. 
The BORN data for “infant feeding at discharge” have 
been validated by re-abstraction from charts with 76.2% 
agreement and kappa scores of 0.67.28 Data have not 
been validated for skin-to-skin contact and breastfeeding 
initiation. Because data are entered separately into the 
different encounters of the BORN dataset, data were not 
available for all dyads on all secondary outcomes. For ex-
ample, data on “infant feeding from birth to discharge” 
(ie, any breastmilk or exclusive breastmilk) was not re-
corded if  an infant was born preterm, admitted to NICU 
or discharged elsewhere. If  a mother and her infant were 
separated, for example ICU or NICU admission, data 
were not always entered on maternal level variables of 
breastfeeding support.

Covariates

Maternal socio-demographic characteristics were age, 
parity, neighborhood income quintile, and region of 
residence (rural regions < 10 000 individuals per square 
km) at the index birth (ICES datasets) and smoking in 
pregnancy (BORN).28 Medical morbidity in the 2 years 
pre-conception was measured in the ICES datasets using 
collapsed ambulatory diagnostic groups (CADGs) from 
the John Hopkins Adjusted Clinical Groups system 
(ACG®) (v10) to identify unstable chronic conditions.29 
Non-schizophrenia maternal psychiatric comorbidity 
(mood/anxiety disorders, alcohol/substance use dis-
orders, and “other”) in the 2 years prior to and during 
pregnancy was captured from inpatient and outpatient 
ICES datasets. Hospitalization records captured cae-
sarean section and severe pregnancy complications, in-
cluding pre-eclampsia, venous thromboembolism and 
other severe obstetric morbidities. Neonatal characteris-
tics from the child’s birth record were child sex, preterm 
birth (<37 weeks), NICU admission, and child discharge 
to social services (ie, child custody loss) during at the 
birth hospitalization.

Analysis

Baseline characteristics of mother–infant dyads where the 
mother did and did not have a diagnosis of schizophrenia 
were described using proportions and where appropriate, 
means and standard deviations (SD). Modified Poisson 
regression estimated the relative risk (RR) and 95% con-
fidence interval (CI) of each outcome in schizophrenia-
exposed vs unexposed mother–infant dyads.30 Generalized 

estimating equations were used to account for clustering 
of multiple deliveries within women.31 RRs were adjusted 
for child sex (male/female), and potential confounders 
identified from the literature: maternal age at delivery, 
income quintile, rural/urban residence, smoking in preg-
nancy, maternal unstable chronic health conditions and 
psychiatric comorbidities documented in pregnancy or in 
the two years prior to conception.9–11,32

In an additional analyses of deliveries at low risk for ma-
ternal–infant separation at birth, the cohort was restricted 
to vaginal, full-term deliveries (> 37 weeks gestation), 
with infants neither admitted to NICU nor apprehended 
from the mother during the birth hospitalization.

Ethics Approval

Use of the data in this project is authorized under Section 
45 of Ontario’s Personal Health Information Protection 
Act (PHIPA) and does not require review by a Research 
Ethics Board. This study was approved by the ICES 
privacy office (ICES logged study: 2020 0990 113 001). 
Data were analyzed at ICES using STATA MP 15.1. Due 
to privacy regulations, any cells with fewer than 6 par-
ticipants were suppressed. As a prescribed entity under 
Ontario’s privacy legislation, ICES is authorized to col-
lect and use health care data for the purposes of health 
system analysis, evaluation and decision support. Secure 
access to these data is governed by policies and proced-
ures that are approved by the Information and Privacy 
Commissioner of Ontario.

Results

Characteristics

The final cohort comprised 218 906 mother–infant dyads, 
471 (0.2%) with maternal schizophrenia and 218  435 
(99.8%) without (figure  1). While there were no differ-
ences between the 2 groups in terms of maternal age and 
parity, mothers with schizophrenia were less likely to live 
in a rural area (8.3% vs 11.0%) and more likely to live 
in the lowest income quintile (38.0% vs 22.8%) (table 1). 
They were more likely to have medical morbidity (12.5% 
vs 8.2%) and non-schizophrenia psychiatric comorbidity 
(69.2% vs 14.4%), and to smoke in pregnancy (34.8% vs. 
10.9%). Their infants were more likely to be born preterm 
(7.0% vs 5.8%), admitted to NICU (26.5% vs 12.4%) and 
apprehended during the birth hospitalization (7.0% vs 
0.3%). Baseline characteristics were similar for those with 
(N = 31 143) and without (N = 218 906) missing data on 
the primary outcomes (table S1).

Outcomes

Overall, immediately after birth, 78.1% (n = 170 905) of 
mother–infant dyads had skin-to-skin contact and 52.6% 
(n = 115 036) initiated breastfeeding. Compared to those 
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with no schizophrenia, schizophrenia-exposed mother–
infant dyads were less likely to have skin-to-skin contact 
(65.2% vs 78.1%, aRR 0.88, 95% CI 0.82–0.94) and to 

initiate breastfeeding (38.9% vs 52.6%, aRR 0.80, 95% CI 
0.71–0.90) (table  2). Similarly for secondary outcomes, 
mothers who had schizophrenia were less likely to report 

Table 1. Characteristics of the Mothers and Their Children Included in the Study Cohort

Maternal Schizophrenia  
(n = 471)

No Maternal Schizophrenia  
(n = 218 435)

Sociodemographic characteristics
 Mean (SD) maternal age at the index birth 30.6 (±5.9) 30.2 (±5.4)
 Parity (primiparous) 209 (44.4) 95 313 (43.6)
 Neighbourhood income quintile Q1 (lowest) 179 (38.0) 49 700 (22.8)
 Rural residence at the index birth 39 (8.3) 23 945 (11.0)
 Smoking during pregnancy 164 (34.8) 23 860 (10.9)
 Infant sex (male) 251 (53.3) 112 049 (51.3)
Maternal psychiatric and medical history 
 Chronic unstable medical condition 2 years before preg-
nancy

59 (12.5) 17 971 (8.2)

 Psychiatric diagnosis 2 years before or during pregnancy   
  Any (excluding psychotic disorder) 326 (69.2) 31 351 (14.4)
  Mood disorder 309 (65.6) 29 694 (13.6)
  Alcohol or substance use disorder 37 (7.9) 2251 (1.0)
  Other (including personality disorders) 59 (12.5) 1162 (0.5)
Perinatal characteristics
 Severe pregnancy complicationsa 77 (16.4) 27 770 (12.7)
 Caesarean section 147 (31.2) 58 693 (26.9)
 Preterm birth < 37 weeks’ gestation 33 (7.0) 12 690 (5.8)
 Admitted to NICU in the index birth hospitalization 125 (26.5) 26 991 (12.4)
 Child apprehension at birth 33 (7.0) 717 (0.3)

All data are presented as a number (%) unless otherwise specified.
aComprises: pre-eclampsia, eclampsia, venous thromboembolism, severe obstetric morbidity (placental abruption, placental infarction, 
obstetric embolism, septic shock, uterine rupture) or systemic maternal complications in pregnancy or postpartum (cardiomyopathy, 
complications of anaesthesia, acute renal failure, MI/pulmonary enema, cerebrovascular disease, acute respiratory distress syndrome, 
DIC (disseminated intravascular coagulation), status epilepticus, hysterectomy.

Fig. 1. Cohort creation.
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All data are presented as a number (%) unless otherwise specified.
aComprises: pre-eclampsia, eclampsia, venous thromboembolism, severe obstetric morbidity (placental abruption, placental infarction, 
obstetric embolism, septic shock, uterine rupture) or systemic maternal complications in pregnancy or postpartum (cardiomyopathy, 
complications of anaesthesia, acute renal failure, MI/pulmonary enema, cerebrovascular disease, acute respiratory distress syndrome, 
DIC (disseminated intravascular coagulation), status epilepticus, hysterectomy.

the intent to breastfeed, to receive breastfeeding support, 
and there infants were less likely to have received either 
any breastmilk or exclusive breastmilk prior to discharge 
(table  2). Among infants who received breastmilk sub-
stitute in hospital, the most common reason reported 
was “informed parental decision to receive substitute,” 
endorsed for 90.3% (n  =  149) and 92.6% (n  =  61  550) 
of  dyads where the mother did and did not have schiz-
ophrenia respectively, followed by “infant medical 
reasons” (9.1%, n = 15 vs 8.0%, n = 5309), and then “ma-
ternal medical reasons” (5.5%, n = 9 vs 1.5%, n = 976). 
In the additional analysis restricted to full-term infants 
delivered vaginally, not admitted to NICU, and not ap-
prehended at birth, the direction of the effect was similar 
for all outcomes, although statistical significance was not 
always maintained (table 3).

Discussion

This population-based study is the first to investigate 
measures of early mother–infant skin-to-skin contact 
and initiation of breastfeeding in women with schizo-
phrenia. We found mothers with schizophrenia were less 
likely to achieve early skin-to-skin contact and to initiate 
breastfeeding compared to those who were not diagnosed 
with schizophrenia. They reported lower rates of inten-
tion to breastfeed and received less support to breastfeed 

in hospital. These effects were only slightly dampened 
when excluding dyads where infants were born preterm, 
by caesarean section, admitted to the NICU or appre-
hended during the birth hospitalization, suggesting that 
“mother–infant separations” are not the only factor at 
play in the lower rates. Given the potential benefits of 
skin-to-skin contact and the early initiation of breast-
feeding, further investigation into the reasons for these 
differences is needed to ensure the equitable provision 
of postnatal care to all women independent of mental 
health history.

While there are no comparable data for skin-to-skin 
contact and breastfeeding initiation in the birth hospi-
talisation in women with schizophrenia, a recent study in 
women with severe mental illness including schizophrenia 
showed that overall, most women with severe mental ill-
ness had the intention to breastfeed and of those, 76.5% 
did so.15 A systematic review of 48 studies examining the 
effect of  maternal mental illness on breastfeeding out-
comes found no association between antenatal depres-
sion and breastfeeding initiation.33 However, previous 
research has demonstrated women with a pre-pregnancy 
mental health visit are less likely to initiate breastfeeding 
(OR 0.61, 95% CI: 0.56–0.67),34 and a longitudinal co-
hort study found maternal anxiety had a significant 
negative effect on exclusive breastfeeding at 3 to 4 days 
postpartum.35 The functional impact of  schizophrenia is 

Table 2. Mother–Infant Skin-to-Skin Contact, Opportunity to Initiate Breastfeeding, and Secondary Breastfeeding Outcomes, 
Comparing Between Dyads Where the Mothers Had or Did Not Have Schizophrenia

Variable N (%) with Outcome Relative Risk (95% CI)
Adjusted Relative Risk  
(95% CI)

Main outcomes
Skin-to-skin contact (first 2 h)
 No maternal schizophrenia (n = 218 435) 17 598 (78.1) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 471) 307 (65.2) 0.83 (0.78–0.90) 0.88 (0.82–0.94)
Opportunity to initiate breastfeeding (first 2 h) 
 No maternal schizophrenia (n = 218 435) 114 853 (52.6) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 471) 183 (38.9) 0.74 (0.66–0.83) 0.80 (0.71–0.90)
Secondary outcomesa

Intention to breastfeed
 No maternal schizophrenia (n = 20 314) 191 882 (92.6) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 437) 333 (76.2) 0.83 (0.79–0.87) 0.87 (0.82–0.91)
Breastfeeding support (first 6h) 
 No maternal schizophrenia (n = 190 442) 111 495 (58.6) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 396) 177 (44.7) 0.76 (0.68–0.85) 0.82 (0.73–0.91)
Any breastmilk prior to discharge
 No maternal schizophrenia (n = 196 471) 175 971 (89.6) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 351) 261 (74.4) 0.83 (0.78–0.89) 0.87 (0.82–0.92)
Exclusive breastmilk at discharge
 No maternal schizophrenia (n = 196 471) 124 353 (63.3) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 351) 171 (48.7) 0.77 (0.69–0.86) 0.85 (0.76–0.95)

Adjusted for infant sex, maternal age at delivery, parity, income quintile, rurality, unstable chronic medical condition before pregnancy, 
co-morbid psychiatric diagnosis in the 2 years before or during pregnancy, smoking in pregnancy.
aNote: Data on all secondary outcomes were not available for all deliveries because data are entered separately into the different en-
counters of the BORN dataset and so not all dyads are eligible for all outcomes (eg, if  an infant is transferred to NICU, data on infant 
feeding from birth to discharge from the hospital is not always entered).
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for the most part greater than that seen among women 
with mood and anxiety disorders, therefore the stronger 
association seen herein is not surprising.17

As was anticipated, maternal characteristics associated 
with lower rates of breastfeeding initiation were more 
common in the schizophrenia group (eg, lower income, 
smoking during pregnancy),10,32 as were complications 
that might increase early maternal–child separation (eg, 
caesarean section, NICU admission, infant apprehen-
sion).9,11,21,36 Yet, these factors did not account for all the 
effect observed. We did not measure the level of psy-
chotic symptoms postpartum, which may have necessi-
tated maternal–infant separation, even if  the infant was 
not eventually discharged to children’s services. Research 
has shown that women with schizophrenia are at risk for 
severe relapses in the early postpartum.20,37,38 Postpartum 
psychoses are severe illnesses, and could potentially lead 
to serious harm to mother and infant, so protecting the 
mother’s mental health is of paramount importance.39–42 
As such, the rates of intention to breastfeed and assis-
tance with breastfeeding were much lower in this group, 
which may be appropriate due to concerns around 
sleep deprivation and the challenges of breastfeeding 
exacerbating symptoms,43 or concerns about adverse ef-
fects from medications used to manage schizophrenia 
and schizoaffective disorder such as antipsychotics and 
mood stabilizers, including side effects such as drowsiness 

in the mother and adverse effects in the infant. Due to 
the diagnosis of schizophrenia, even in the absence of 
psychotic symptoms however, staff  may have been re-
luctant to leave mothers alone with their infants, poten-
tially delaying breastfeeding initiation. However, even 
if  women with schizophrenia choose not to breastfeed, 
these dyads may benefit from early mother–infant skin-
to-skin contact. Skin-to-skin contact is an integral part 
of developing the early mother–infant bond, fostering 
later healthy mother–infant attachment relationships.44–46 
Biological benefits of early mother–infant skin-to-skin 
contact for the infant may include sleep, heart rate, gly-
cemic, and temperature regulation.44,47,48 Benefits to the 
mother, include vagal stimulation release of oxytocin and 
regulation of the autonomic nervous system.49–51 Studies 
have also shown a protective effect for postpartum de-
pression, but this has not been explored in the context of 
relapse prevention among women with schizophrenia.52,53 
Further, while antipsychotics and mood stabilizers do 
pass into breastmilk and data on both short- and long-
term effects remain limited, many are compatible with 
breastfeeding.54–57 Recent qualitative research has high-
lighted contradicting and mixed advice from health pro-
fessionals regarding medication as well as lack of support 
or prioritization of intentions to breastfeed in women 
with severe mental illness.15 It is important to ensure that 
counselling about, and assistance with, breastfeeding, is 

Table 3.  Analysis Restricted to Full-Term Vaginal Deliveries, Where the Infant Was Not Admitted to NICU Nor Apprehended From 
the Mother During the Birth Hospitalization

Variable N (%) with Outcome Relative Risk (95% CI)
Adjusted Relative Risk  
(95% CI)

Main outcomes
Skin-to-skin (first 2 h)
 No maternal schizophrenia (n = 142 235) 125 496 (88.2) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 247) 205 (83.0) 0.94 (0.89–0.99) 0.95 (0.90–1.01)
Opportunity to initiate breastfeeding (first 2 h) 
 No maternal schizophrenia (n = 142 235) 81 734 (57.5) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 247) 122 (49.4) 0.86 (0.76–0.98) 0.90 (0.79–1.02)
Secondary outcomesa

Intention to breastfeed
 No maternal schizophrenia (n = 135 385) 126 101 (93.1) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 233) 191 (82.0) 0.90 (0.84–0.94) 0.92 (0.87–0.97)
Breastfeeding support (first 6 h) 
 No maternal schizophrenia (n = 126 683) 77 989 (61.6) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 218) 113 (51.8) 0.84 (0.74–0.96) 0.88 (0.78–1.01)
Any breastmilk at discharge
 No maternal schizophrenia (n = 136 994) 123 810 (90.4) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 232) 173 (74.6) 0.83 (0.77–0.90) 0.87 (0.80–0.93)
Exclusive breastmilk at discharge
 No maternal schizophrenia (n = 136 994) 94 795 (69.2) 1.00 (referent) 1.00 (referent)
 Maternal schizophrenia (n = 232) 120 (51.7) 0.75 (0.67–0.86) 0.82 (0.72–0.92)

Adjusted for infant sex, maternal age at delivery, parity, income quintile, rurality, unstable chronic medical condition before pregnancy, 
co-morbid psychiatric diagnosis in the 2 years before or during pregnancy, smoking in pregnancy.
aNote: Data on all secondary outcomes were not available for all deliveries because data are entered separately into the different en-
counters of the BORN dataset and so not all dyads are eligible for all outcomes (eg, if  an infant is transferred to NICU, data on infant 
feeding from birth to discharge from the hospital is not always entered).
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equitably provided to this group, so as to maximize skin-
to-skin contact and breastfeeding initiation when appro-
priate, particularly as women with schizophrenia may 
lack family support, which is vital to support mother and 
infant post-delivery.32,58–60

Strengths of our study include a population-based co-
hort with detailed clinical maternity data covering the 
whole of Ontario, Canada. Population coverage means 
high external validity. Use of the BORN registry enabled 
investigation of measures not available in administra-
tive data that were better proxies for the WHO recom-
mendations than what has been reported in many prior 
studies.7,8,33 However, these data are not collected for re-
search, data were missing on some outcome variables, and 
we were not able to ascertain the exact reasons for lack 
of skin-to-skin contact or non-initiation of breastfeeding 
in many cases. Further, covariates we could not measure, 
such as maternal education, ethnicity, gender, medication 
exposures, and hospital-level data such as cluster-level 
breastfeeding outcomes and specific policies aimed at BF 
support, might have helped better contextualize the study 
findings. There was no information on partner support, 
also an established predictor of breastfeeding outcomes.32

Maternal-infant skin-to-skin contact and feeding in-
itiation may have implications for a child’s health and 
development. Due to the nature of their illness and its 
treatments, mothers with schizophrenia may require in-
dividualized counselling and support from care providers 
to optimize their rates of skin-to-skin contact and feeding 
initiation. Research on the BFHI has shown positive 
outcomes among other vulnerable groups, for example 
socio-economically disadvantaged mothers who may 
not be able to access to out-of-pocket lactation support 
services once they leave hospital.61,62 Recommendations 
for supporting these mother–infant dyads include en-
couraging obstetricians and mental health teams to pro-
vide prenatal education and encouragement to women. 
Providing additional education to obstetrical teams about 
the range of clinical presentations with which women with 
severe mental illness may present in the perinatal period 
may also help increase opportunities for skin-to-skin 
contact and initiation of breastfeeding when appropriate. 
Changes in hospital policy to lengthen post-delivery stays 
for mothers with schizophrenia to monitor their mental 
health and encourage early mother–infant bonding might 
also be important in this vulnerable group. Further re-
search on the mechanisms underlying our study findings 
will help determine the extent and nature of future efforts 
to optimize skin-to-skin contact and breastfeeding rates 
in women with schizophrenia, and their children.
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Supplementary data are available at Schizophrenia 
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