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ARTICLE INFO ABSTRACT

Keywords: Objective: To evaluate the differences in the antenatal and neonatal courses of maternal-infant dyads within a
Homelessness homeless population as compared to the general hospital population.

Health Equity Design: This was a retrospective observational study.

g;zzg:gy Setting: A large single tertiary maternity hospital (8500 deliveries/year) in Ireland.

Patients: We retrospectively reviewed perinatal outcomes for homeless women who delivered liveborn infants at
a tertiary maternity hospital, during the calendar year 2020. Homelessness was defined as either A) A designated
homeless accommodation service listed as the home address; or B) Self-identified as homeless with an address
other than homeless accommodation. We then compared the study cohort with the general hospital population
who delivered liveborn infants in the year 2020.

Outcome measure: A set of key clinical variables (maternal, antenatal, birth and postnatal outcomes) were ob-
tained and descriptive statistics were performed and compared to available hospital wide data.

Results: A total population of 145 infants born to 143 homeless mothers were included. Compared with the
general hospital population, infants born into homelessness were more likely to be born preterm (15 % vs 7 %),
with lower median birth weight (3.1 kg vs 3.4 kg) and higher rates of admission to the neonatal unit (35 % vs 14
%). Following discharge, there was a greater incidence of missed appointments to the neonatal clinic (29 % vs 8
%), and lower rates of exclusive breastfeeding (16 % vs 45 %).

Conclusions: Addressing societal inequalities starts before birth. Infants born into homelessness are particularly
vulnerable to perinatal factors associated with negative long-term outcomes when compared with the general
population.

1. Introduction

Homelessness and the wider issue of housing insecurity has received
increasing attention over the past decade globally. In Ireland, out of a
population of 5 million people, recent data from January 2022 indicated
9150 people (including 2563 children) [1] are in need of emergency/-
homeless accommodation which further increased to 14,303 people
(including 4404 children) in June 2024. This is more than double the
number of individuals reported as homeless in this state in 2011.
However, the true incidence of homelessness is likely underestimated.
Firstly, the homeless population is rarely static, with individuals and
families continuously entering and exiting the homeless accommodation
sector. Secondly, many do not come to the attention of state services and
therefore are not recorded in official reports.
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Women are increasingly represented among young homeless people
[2]. Homeless women and their newborns often suffer from a complex
intersection of multiple social determinants of health including poverty,
domestic abuse, language and cultural barriers. Anecdotal reports by
Irish homeless agencies reporting on women in homelessness describe
risks and dangers experienced by homeless mothers during their preg-
nancies, including violence and relationship breakdown, which
contribute to loss of living accommodation [3]. Studies from the US and
Canada indicate that perinatal housing insecurity is associated with
increased rates of low birth weight and prematurity [4-6]. Studies
examining homelessness in childhood report lower rates of immunisa-
tion [7], greater incidence of health problems [8], and subsequent
reduced housing stability in adulthood [9].

To date, few studies report on antenatal course and associated
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postnatal outcomes for infants born to homeless mothers. The aim of our
study was to examine perinatal outcomes associated with homelessness
by comparing a cohort of homeless mother-infant dyads with the general
population of mothers and infants attending our tertiary maternity
hospital.

2. Methods

We performed a retrospective study of homeless women and their
infants born at a tertiary maternity hospital, located in Dublin, Ireland
(approximately 8500 deliveries/year). This study was approved by the
local research and ethics committee (RAG-2021-006). The catchment
area for this hospital includes some of the most socio-economically
deprived areas of Ireland. All mothers who attend our maternity hos-
pital and identify as homeless are referred to our Medical Social Work
(MSW) department. Pregnant women who engaged with MSW due to
homelessness in the calendar year 2020 were eligible for inclusion in
this study. Homelessness was defined as either A) a designated homeless
centre was listed as their address, or B) self-identified as homeless with
an address other than a homeless centre (e.g. ‘couch surfing’, living with
friends or family members, sleeping in cars).

Cases were identified from MSW department records. Pseudo ano-
nymised data was obtained from electronic medical records of included
mother-infant dyads. Prenatal factors of interest included maternal de-
mographics, history of smoking, illicit substance use, and medical di-
agnoses such as diabetes and preeclampsia. Birth history and neonatal
outcomes including birth gestation, birth weight, APGAR score, admis-
sion to the neonatal unit, feeding outcomes and attendances to the
outpatient department were also recorded. Outcomes from the homeless
maternal-infant dyads were compared to the general hospital maternal-
infant dyad population.

Descriptive statistics were generated. Continuous data were assessed
for normality using the Shapiro-Wilk test and histogram representation
of the data. Means (standard deviations) are described for normally
distributed data, and medians (interquartile range ([IQR]) are described
for non-parametric data. For categorical data, proportions (%) are
described. Two group analyses were conducted using the student t-test,
the Mann Whitney U test, or Chi square test as appropriate. Statistical
significance was achieved with a p value < 0.05. Statistical analysis was
performed using Stata SE Version 17.0.

3. Results

From MSW records, we identified 143 homeless mothers from whom
145 babies were delivered. 110 mothers listed a designated homeless
centre as their address, with 33 mothers self-identifying as homeless.

3.1. Maternal outcomes

Homeless mothers were on average 5 years younger than the general
population. They were more likely to smoke, report substance misuse, or
require treatment for pre-eclampsia (Table 1).

The median (IQR) estimated gestational age at which homeless
mothers attended for their booking visit was 13 weeks (12-17). Of these,
62 % of homeless mothers’ dating scan were performed prior to 15
weeks gestation, compared with 83 % of the general population. At their
booking visit, 99 % of homeless mothers underwent serology testing for
blood and sexually transmitted bacterial and viral infections, with 16
(11 %) returning a positive result. This compares with 2 % of the overall
population of mothers attending our maternity hospital in 2020. 48 %
had at least one documented instance of failing to attend a scheduled
appointment antenatally. A fetal anatomy scan (offered to all women
attending this hospital and typically performed at 20-22 weeks gesta-
tion) was completed for 87 % of homeless mothers. Congenital anom-
alies were detected prenatally for 7 infants, and a further 2 infants were
identified postnatally. Of homeless mothers, 57 % were referred to
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Table 1
Maternal demographics of women in the homeless cohort and the general hos-
pital population in 2020.

Homeless General p Value
Cohort Population
Mothers n=143 n = 8109
Maternal Age (years), mean, 26.7 (+6.3) 31.5 (£5.7) <0.01
SD
Parity, median IQR 1(0-2) 1(0-1) <0.01
Cigarette smoking, n (%) 51 (36) 776 (10) <0.01
Substance misuse, n (%) 34 (24) 64 (0.8) <0.01
GDM on Insulin, n (%) 7 (5) 241 (3) 0.18
PET on Treatment, n (%) 10 (7) 209 (3) <0.01
APH requiring Admission, n 6 (4) 235 (3) 0.35

(%)

SD, standard deviation; IQR, interquartile range; GDM, gestational diabetes;
PET, pre-eclampsia; APH, antepartum haemorrhage.

Perinatal Mental Health services. At the time of delivery, homeless
mothers were more likely to labour spontaneously, and less likely to
deliver by caesarean section compared with the general population
(Table 2).

3.2. Neonatal outcomes

A total of 141 singletons and two pairs of twin liveborn infants were
delivered to homeless mothers in our cohort. The incidence of prema-
turity (birth prior to 37 weeks gestation) for infants born into home-
lessness was double that for the general population (21 (15 %) v 586 (7
%), p < 01). Homeless infants were smaller (3.1(£0.7) kg v 3.4(£0.6)
kg, p < 0.01), and more likely to be admitted to the neonatal unit (51
(35%) v 1181 (14 %), p < 0.01) (Table 3). An Apgar score of <7 at 5 min
was recorded for 7 (5 %) homeless newborns. Birth weight <10th centile
occurred in 18 (12 %), and birth occipitofrontal circumference was
<10th centile in 22 (15 %) infants.

In 2020, there were 1181 admissions to our neonatal intensive care
unit (NICU), including 51 homeless newborns. The three most common
indications for homeless newborns to be admitted to our NICU were
respiratory morbidities, Neonatal Abstinence Syndrome (NAS), and
prematurity. Some newborns experienced associated comorbidities.
When comorbidities are included, NAS occurred in 17 (33 %) of
homeless babies requiring admission to NICU. In comparison, the most
common indications for admission to our NICU in 2020 overall were
jaundice, prematurity and respiratory morbidities, respectively, with
NAS ranking 7th. Overall, NAS accounted for 24 (2 %) admissions to
NICU in 2020, contributing to 513 bed days that year.

3.3. Post-discharge

Method of feeding post discharge differed between homeless and
general populations. Rates of exclusive breastfeeding were lower for

Table 2
Labour and delivery demographics of infants in the homeless cohort and the
general hospital population in 2020.

Homeless General P
Cohort Population Value
Infant n =145 n = 8287
Labour
Spontaneous Labour, n (%) 71 (49) 3198 (39) 0.01
Induction of Labour, n (%) 52 (36) 3039 (37)
Pre-Labour, n (%) 22 (15) 2049 (25)
Delivery
Spontaneous Vaginal Delivery,n 86 (59) 3815 (46) <0.01
(%)
Operative Vaginal Delivery, n 17 (12) 1315 (16)
(%)
Caesarian Section, n (%) 42 (29) 3155 (38)
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Table 3
Neonatal Demographics of infants in the homeless cohort and the general hos-
pital population in 2020.

Homeless Cohort ~ General Population P Value
Infants n =145 n = 8287
Birth Weight (kg): Mean (SD) 3.1 (£0.7) 3.4 (+0.6) <0.01
Preterm, n (%) 21 (15) 586 (7) <0.01
NICU Admission, n (%) 51 (35) 1181 (14) <0.01

SD, standard deviation.

homeless infants (23 (16 %) vs 45 %), with greater incidence of formula
feeding (92 (63 %) vs 36 %). Combination of breast and formula feeding
was similar (28 (19 %) vs 18 %). Of those referred for neonatal outpa-
tient follow-up, we observed a greater incidence of missed appointments
for homeless infants compared with the general population (26 (29 %) v
8 %).

4. Discussion

This study assessed clinical differences in pre- and post-natal out-
comes between the homeless mothers and the general population of
mothers delivering at our tertiary maternity centre. This study was
performed at a time when many developed nations are experiencing
significant strain on housing supply with widespread resulting social
challenges.

We observed significant clinical differences between homeless
mothers and the general population, some of which can impact on
neonatal outcomes. The average homeless pregnant patient was more
likely to have positive serology, actively smoke, and engage in substance
abuse. As a result of their complex social challenges, almost half were
recorded as having missed appointments, over one third did not have a
dating scan prior to 15 weeks, and in 12 % no anomaly scan was per-
formed prior to delivery. This suggests poor engagement with hospital
services. Such impacts on prenatal care increase the risk of adverse
neonatal outcomes. Poor attendance and links with healthcare services
are almost certainly multifactorial. Difficulty in communicating ap-
pointments to mothers due to a lack of permanent addresses or reliable
phone service, the unpredictability of their daily lives, and language/
cultural barriers all likely play a role.

It could be argued that the younger age profile of homeless mothers
could offer some protection against the complications of pregnancy. We
observed a higher rate of spontaneous onset of labour and spontaneous
vaginal delivery, with lower incidence of delivery by caesarean section.
However, poor engagement with health services prenatally may have
resulted in women who would have been identified as candidates for
caesarean sections not being done so. In addition, their younger age may
be associated with a reduced likelihood of stable familial or relationship
structures. Furthermore, their higher parity may reflect barriers in
accessing medical care such as contraception along with the well
documented issue of unequal power dynamics and sexual violence fac-
ing homeless women [10].

The association between homelessness and the higher incidence of
pre-eclampsia is unclear although it has been previously demonstrated
in a 2007-2012 retrospective Californian study [11]. General poor
engagement with healthcare services and chronic stressors associated
with societal inequities may play a role. In addition, post-traumatic
stress disorder (PTSD) has been identified as a risk factor for
pre-eclampsia. A study from 2011 identified significantly elevated rates
of PTSD amongst homeless pregnant women [12]. The high rate of
mental health referrals in our cohort may support this link. While weight
was not evaluated in this study, a 2013 study found elevated rates of
obesity in homeless adults [13] and obesity is a well-known risk factor
for pre-eclampsia.

The high incidence of NICU admissions is a significant finding of this
review. In keeping with prior studies [14] we observed higher rates of
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prematurity and low birth weight in this cohort of homeless infants. The
higher incidence of preterm birth is likely multifactorial. Homeless
women possess a complex confluence of risk factors including low
socio-economic status, low education level, poor nutritional status,
smoking and substance abuse. The differences seen in birth weight may
also relate to the increased incidence in prematurity, pre-eclampsia, and
maternal smoking. NAS was also disproportionate in infants born into
homelessness. These infants account for a significant number of hospital
bed days. Maternal substance misuse, as well as some concomitant
prescribed psychiatric medications, would account for those experi-
encing NAS.

This study does not assess long-term outcomes, however prematu-
rity, intra-uterine growth restriction, low birth weight, and exposure to
maternal toxins in utero are all recognised causes of neuro-
developmental delay. How to mitigate for these could include address-
ing housing security, maternal engagement with addiction services, and
a dedicated homeless liaison service, with improved prenatal attendance
to appointments. Dedicated allocation of hospital resources and provi-
sion of homeless liaison services should take into account the very high
cost both financially and in terms of a scarce resource, which a NICU
admission poses to the hospital, and subsequent long-term outcomes for
infants born into homelessness. Additionally previous research has
documented increased hospital admissions and worse general health, in
particular asthma, amongst children who were born premature, even
when only moderately so [15,16], along with increased all-cause mor-
tality in early adulthood with particular association with cardiovascular
and respiratory causes [17]. Any measures that reduce such outcomes
may well prove financially sound.

The observed feeding rates at discharge are concerning for several
reasons. Given the known benefits of breastfeeding including reduced
acute infections amongst infants [18] along with lower rates of certain
chronic conditions [19], interventions to support breast feeding could
achieve substantial health improvements for both mother and infant.
The corollary of this is that safe provision of formula feeding requires
financial support, a reliable supply of sterile water and the means to
clean and sterilise bottles properly. Depending on their circumstances,
access to such facilities may be limited. Such issues can be exacerbated
by poor engagement with healthcare as demonstrated by the higher rate
of non-attendance at hospital appointments as demonstrated in the
study. Additional factors impacting on breastfeeding includes those
discharged to foster care, and where breast feeding is contraindicated in
mothers with certain infections.

Homelessness is of growing concern. While a casual observer might
have predicted the above findings from a homeless cohort of mothers,
our data clearly demonstrates the adverse outcomes associated between
pre and postnatal outcomes. The increased incidence of adverse out-
comes in this cohort (particularly preterm birth and NICU admissions) of
homeless mother-infant dyads has some similarities to the findings of a
previous study of another vulnerable group, international protection
applicants, at our institution [20]. However, the homeless cohort has
unique needs specifically, high rates of substance abuse, cigarette
smoking and mental illness, and may be a more difficult group to
identify and engage with.

Healthcare workers should be aware they are engaging with a highly
vulnerable population, and adapt management plans and recommen-
dations according to the unique social circumstances of the families they
encounter. On a wider level, decisions on provision of services, both at a
hospital and a national public health level, should consider when allo-
cating resources that ‘homelessness is expensive’ as documented in
wider social science research [21]. Interventions performed early have
the potential to prove cost effective as well as to reduce the incidence of
adverse outcomes for the infants involved, while also freeing up scarce
NICU resources. Examples of these interventions could range from those
applicable at a hospital level-e.g. allocation of dedicated homeless
liaison staff or clinics, which could include specific paediatric follow up,
to government macro-policy such as prioritisation of, and investment in,
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secure housing for pregnant homeless people.

This study is limited by its size and retrospective nature. As a
retrospective review it is subject to the well-known issues of bias which
this study design can pose. We examined a portion of the homeless
population in this state, which may have been skewed towards the worse
off given the selection criteria. For instance, women who may have been
homeless for some or all of their pregnancy but did not disclose this fact
were not included in our sample.

For some variables, there was no hospital wide data available for
comparison. Therefore while experienced clinicians can certainly
interpret them in light of well-known norms and their own experience,
they cannot be fully compared and a statistically significant relationship
cannot be established. It is also possible that some of the discrepancy in
outcomes is not due purely to the independent risk factor of homeless-
ness but to a third variable correlated with it e.g. substance abuse. These
questions would likely represent a fruitful focus for future research, as
would a study which assessed benefits of various forms of intervention
such as those mentioned above to guide future policy. Furthermore,
national data examining outcomes for both mothers and their infants
who are born into homelessness is urgently required, which would
further assist in identifying key interventions and supports necessary for
this population.

5. Conclusion

Infants born into homelessness are an exceptionally vulnerable
group, in which a cascading series of risk factors contributes to adverse
outcomes. Addressing societal inequalities needs to start before birth, so
as to avoid adverse outcomes for the infants involved.
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