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It is estimated that in the largest metropolitan areas in
Canada, approximately 5 in 10 000 people sleep in
homeless shelters. Toronto Hostel Division statistics

from 2002 indicate that 6900 youths stayed in shelters.
People 16–24 years of age made up 22% of all shelter resi-
dents; 50% of these were young women, about half of
whom became pregnant.1,2

Access to adequate prenatal care can be problematic
among homeless women.3 Beyond exposure to poverty and
violence, some women may be undernourished or continue
to use street drugs or alcohol during pregnancy.4–6 Al-
though a high rate of self-reported and premature delivery

of low-birth-weight infants was documented among home-
less women in California,3 the absence of any systematic
collection of perinatal data at the time of delivery and lack
of comparative controls likely biased that study.

Little is known about the health of infants born to
Canadian women who are homeless or housed suboptimal-
ly and among whom there are higher rates of alcohol and
illicit drug use (substance use), insufficient antenatal care
and HIV infection.5,6 We completed a preliminary study of
adverse perinatal outcomes in relation to inadequate hous-
ing at the time of delivery and also explored the additive in-
fluence of substance use during pregnancy.

Methods

We conducted a retrospective cohort study involving all
women who delivered a live or stillborn infant after 20 weeks of
gestation at St. Michael’s Hospital, in ethnically diverse down-
town Toronto. The hospital performs about 2500 obstetric deliv-
eries per year and is equipped with a level II nursery. Under the
Inner City Health Program, the hospital provides obstetric care to
all women who are permanent residents, landed immigrants or
refugees in Ontario, whether or not they have a valid provincial
health card number or other form of health insurance.

Using the hospital’s obstetric database, we evaluated all deliv-
eries at St. Michael’s Hospital from October 2002 through De-
cember 2004. As a routine part of each woman’s peripartum care,
maternal, obstetric and neonatal data are recorded on a standard-
ized form by the patient’s obstetrician, nurse and pediatrician.
This form contains check-mark fields detailing many aspects of
the pregnancy, including current substance use and whether a
woman was underhoused or homeless just before delivery. Peri-
natal details include gestational age at delivery and infant birth
weight. The form was designed to summarize ante-, intra- and
postpartum and neonatal events, allowing caregivers at all levels to
keep track of the course of both mother and newborn until dis-
charge. Formal definitions of antenatal care, substance use and
underhoused or homeless state are not detailed or enforced, how-
ever: correct recording of the data relies on both mother and
caregiver. The obstetric database is maintained by a clinical nurse
practitioner and updated daily by a data clerk.

The study outcomes of interest included infant preterm birth
before 37 weeks’ gestation, birth weight less than 2000 g and
small for gestational age (SGA) at birth, defined as a weight below
the 10th percentile for sex-specific gestational age.

Maternal and infant characteristics were presented as either
means or rates. To explore the association between the study out-
comes and homelessness or substance use, crude and adjusted
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Abstract

Background: Women who are homeless during pregnancy may
be exposed to poor nutrition, violence and substance use,
yet the health status of their newborn infants has not been
systematically evaluated. We undertook a study to provide
preliminary estimates of the risk of adverse perinatal out-
comes among Canadian women who are homeless or mar-
ginally housed during pregnancy, and the effect of concomi-
tant substance use.

Methods: We conducted a retrospective cohort study at a single
downtown hospital from October 2002 to December 2004,
involving women who, during pregnancy, were homeless or
underhoused (n = 80), substance users (n = 59) or neither
(n = 3756). We noted neonatal measures such as birth weight
and gestational age; the main study outcomes were preterm
birth before 37 weeks’ gestation, birth weight less than 2000 g
and small for gestational age at birth.

Results: Homelessness or inadequate housing was associated
with an odds ratio (adjusted for maternal age, gravidity and
being a current smoker of tobacco) of 2.9 (95% confidence
interval [CI] 1.4–6.1) for preterm delivery, 6.9 (95% CI 2.4–
20.0) for infant birth weight under 2000 g and 3.3 (95% CI
1.1–10.3) for delivery of a newborn small for gestational age.
Adjusted odds ratios for substance use during pregnancy were
similar. In the combined presence of an underhoused or
homeless state and maternal substance use, the adjusted risk
estimates were 5.9 (95% CI 1.9–18.5), 16.6 (95% CI 3.5–79.3)
and 5.6 (95% CI 1.1–28.7), respectively.

Interpretation: Homelessness and maternal substance use may
reduce neonatal well-being through prematurity and low
birth weight.
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odds ratios (ORs) and 95% confidence intervals (CIs) were estim-
ated with logistic regression. ORs were adjusted for maternal age,
gravidity and being a current smoker of tobacco, defined a priori;
these data were also available within the obstetric database. We
based the inclusion of each covariate in the analysis on our com-
pleted work on Ontarian women7,8 and evidence from 1 previously
published study suggesting that each covariate was a statistically
significant and clinically important predictor of either preterm
birth or low birth weight.

We assessed model fit using the Hosmer–Lemeshow test for
goodness of fit. Collinearity was determined by examining the
correlations between the covariates, and a correlation coefficient
threshold of 0.80 was set to determine whether any variables
defined a priori should be excluded from the model. All p values
were 2-sided, at a significance level of 0.05.

Maternal identifiers were removed before abstraction from the
database. The Research Ethics Board of St. Michael’s Hospital
granted permission to conduct this study.

Results

The characteristics of all 3836 participants are presented
in Table 1. More women who were reported in the data-
base records as being homeless or underhoused were smok-
ers and tended to be younger, more frequently in receipt of
social assistance and more likely to have had little or no
antenatal care than women with adequate housing. On
average their infants were born nearly 1 week earlier and
weighed some 260 g less than those of the control group.
Similar demographic differences were seen for women re-
corded as being substance users, but their infants weighed
nearly 500 g less at birth than those of nonusers.

In the main model, no collinearity was observed be-
tween the covariates of interest. Preterm birth occurred to
over 19% of infants born to women with insufficient hous-

ing; when combined with substance use,
the rate doubled (Table 2). The adjusted
risk of preterm delivery was almost tripled
among women affected by either homeless-
ness or substance use, and among women
with both risk factors was associated with
about 6 times the risk among those in the
control group. The risk of a homeless
woman or substance user giving birth to an
infant weighing less than 2 kg was 6–7
times that in the control group; among
mothers with both risk factors, this rose to
16.6 times. The respective ORs for SGA
birth weight, compared with ORs of new-
borns of mothers in the control group,
similarly rose from about 3 times among
women with 1 risk factor to 5.6 times
among those with both.

We conducted a post hoc analysis to de-
termine whether receipt of social assis-
tance and getting little or no antenatal care

Table 2: Risk of preterm birth and low infant birth weight in relation to maternal status for housing, substance use or both

Preterm birth < 37 wk Infant birth weight < 2000 g Small for gestational age*

Maternal
risk factor

Rate,
%

Crude OR
(95% CI)

Adjusted OR†
(95% CI)

Rate,
%

Crude OR
(95% CI)

Adjusted OR†
(95% CI)

Rate,
%

Crude OR
(95% CI)

Adjusted OR†
(95% CI)

Homeless or
underhoused

19.4 3.6 (1.9–6.8) 2.9 (1.4–6.1) 10.9 7.6 (3.3–17.2) 
5.9 (1.8–19.4)‡

6.9 (2.4–20.0) 8.1 4.2 (1.6–10.8) 3.3 (1.1–10.3)

Factor absent 6.3 1.0 (reference) 1.0 (reference) 1.6 1.0 (reference) 1.0 (reference) 2.0 1.0 (reference) 1.0 (reference)

Current
substance use

20.8 3.9 (1.9–8.0) 2.7 (1.1–6.5) 
1.9 (0.7–5.1)‡

12.0 8.3 (3.4–20.2) 6.4 (1.7–23.8)
5.0 (1.2–20.6)‡

8.3 4.3 (1.5–12.4) 2.8 (0.69–11.0)

Factor absent 6.3 1.0 (reference) 1.0 (reference) 1.6 1.0 (reference) 1.0 (reference) 2.0 1.0 (reference) 1.0 (reference)

Both factors
present

38.9 9.4 (3.6–24.5) 5.9 (1.9–18.5) 
4.0 (1.2–13.8)‡

26.3 21.5 (7.5–61.6) 16.6 (3.5–79.3) 16.7 9.5 (2.7–33.5) 5.6 (1.1–28.7)

Both absent 6.3 1.0 (reference) 1.0 (reference) 1.6 1.0 (reference) 1.0 (reference) 2.1 1.0 (reference) 1.0 (reference)

Note: OR = odds ratio, CI confidence interval.
*Defined as birth weight below the 10th percentile for gestational age, specific to sex.
†Adjusted for maternal age, gravidity and current cigarette smoking.
‡OR attenuated by more than 20% in post hoc analysis after addition of receipt of social assistance and little or no antenatal care to the multivariate model.

Table 1: Characteristics of 3836 women who gave birth at an inner-city
hospital in Toronto, October 2002 through December 2004

Homeless or
inadequately housed Current substance use

Characteristic
Absent

n = 3756
Present
n = 80

Absent
n = 3777

Present
n = 59

Maternal, current or during pregnancy
Proportion of cohort, % 97.9 2.1 98.5 1.5
Age, mean (SD), yr 30.7 (5.5) 25.0 (6.9) 30.6 (5.6) 26.8 (7.0) 
Gravidity, median (range) 2 (1–13) 2 (1–8) 2 (1–13) 3 (1–8)
Cigarette smoking, % 1.6 38.5 1.4 62.0
Receiving social assistance, % 1.5 43.8 1.7 36.0
Little or no antenatal care, % 0.3 12.5 0.2 22.0
Substance use, % 1.0 28.5 – –

Infant, at birth
Gestational age, mean (SD), wk 39.0 (1.7) 38.2 (2.8) 39.0 (1.7) 38.0 (2.7)
Weight, mean (SD), g 3329 (538) 3071 (892) 3330 (542) 2835 (722)

Note: SD = standard deviation.



accounted for the effect of homelessness and substance
use. The main effects (i.e., the ORs) were attenuated by
more than 20% in 4 analyses (indicated in Table 2), but
only preterm birth among substance users lost its statistical
significance.

In the modified multivariate analysis examining inade-
quate maternal housing, preterm birth was also signifi-
cantly associated with getting little or no antenatal care
(adjusted OR 4.4, 95% CI 1.4–14.0), but not with receipt
of social assistance (adjusted OR 0.98, 95% CI 0.42–2.3).
Similar patterns were seen in our analysis of substance use,
both alone and in combination with inadequate housing.
When we introduced low infant birth weight and SGA
into the multivariate models of inadequate housing, sub-
stance use, or the 2 together, neither factor had any signif-
icant association with receipt of social assistance or poor
antenatal care.

Interpretation

Within a setting where health care is available to every-
one, we found that inadequate maternal housing and sub-
stance use during pregnancy conferred an increased risk of
unfavourable perinatal events. Since these absolute risk
estimates approximate those among women with prepreg-
nancy diabetes mellitus7 and chronic hypertension,8 they
suggest that pregnant women who are homeless or engage
in substance use be considered high risk.

The data set we used depended on accurate recording of
maternal residence and substance use, which was left to the
discretion of the mother and her delivery caregiver. A clear
limitation of our study method was that we did not ascer-
tain duration of homelessness before delivery. We could
not identify a participant’s ethnicity (which may, for exam-
ple, influence her access to prenatal care),9 nor did we in-
clude a proper measure of socioeconomic status. Differ-
ences in receipt of social assistance or whether adequate
antenatal care was obtained may partly explain the associa-
tion between housing status and perinatal outcome; mater-
nal education (not assessed in our study) could similarly af-
fect the risk of preterm birth and SGA birth weight.10

Although our study was limited to a single centre in a
densely populated area of low-income neighbourhoods, the
6.3% rate of preterm delivery seen in our control group
was similar to Canada’s national average.11 Likewise, the
corresponding 19.4% rate among our underhoused or
homeless cohort approximated the 18.5% self-reported
rate from a Los Angeles survey.3

Maternal substance use during pregnancy, including
crack cocaine, has been shown to adversely affect maternal
placentation and fetal well-being.12 In conjunction with sub-
stance use, we observed a high rate of cigarette smoking, it-
self linked to preterm births13 and fetal growth restriction.14

Maternal undernutrition, too, may be more common
among women who are homeless or substance users, which
may also restrict fetal growth.14 The web of causes under-

lying preterm delivery and low infant birth weight in wom-
en who report substance use or homelessness in pregnancy
clearly requires a more detailed collection, validation and
analysis of variables than those in our study.

The short-term effect of maternal homelessness on in-
fant health may lead to long-term consequences. First, it is
recognized that newborns who are small for their gesta-
tional age display lower academic achievement into adult-
hood than those of normal weight.15 Second, children
reared in homeless shelters appear to experience high rates
of emotional, cognitive and physical health problems.16,17

It would be reasonable to develop a rapid-response pro-
gram in chosen shelters, community health centres and 1
or more local hospitals for early identification of pregnan-
cies among homeless women. This ought to include the
provision of immediate access to shelter, nutritious foods,
prenatal care and addiction management. Reduced use of
street drugs should be broadly encouraged, alongside
methods to maintain sexual health, such as choice and use
of contraceptives to reduce the risks of sexually transmitted
infections and unwanted pregnancies. Safe, more perman-
ent housing before delivery, along with financial, social and
educational supports, would be the most enabling approach
for a mother, her newborn child and, perhaps, her partner
and her other children.

Further study is clearly needed to explore the specific
mechanisms that affect the health of women who are in-
adequately housed during and after pregnancy and the
health of their infants.18 Nevertheless, the need to minim-
ize homelessness among Canadians is foremost.
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Hilarity and good humour … help enormously in both the study and
the practice of medicine … [I]t is an unpardonable sin to go about
among patients with a long face.

— William Osler
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