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Abstract

reasons and outcomes in relation to ED visits by PEH.

ness used by study authors were accepted.

usage and improve attendance outcomes.

Background: Persons experiencing homelessness (PEH) often use hospital Emergency Department (ED) as the only
source of healthcare. The aim of this study was to undertake a systematic review to identify the prevalence, clinical

Methods: A protocol-led (CRD42020189263) systematic review was conducted using search of MEDLINE, EMBASE,
CINAHL and Google Scholar databases. Studies that reported either the prevalence of homelessness in the ED or clini-
cal reasons for presentation to ED by PEH and published in English language were included. Definitions of homeless-

Results: From the screening of 1349 unique titles, a total of 36 studies were included. Wide variations in the preva-
lence and key cause of presentations were identified across the studies often linked to differences in country, study
setting, disease classification and data collection methods. The proportion of ED visits contributed by PEH ranged
from 0.41 to 19.6%. PEH made an average of 0.72 visits to 5.8 visits per person per year in the ED [rate ratio compared
to non-homeless 1.63 to 18.75]. Up to a third and quarter of the visits were contributed by alcohol-related diagnoses
and substance poisoning respectively. The percentage of PEH who died in the ED ranged from 0.1 to 0.5%.

Conclusions: Drug-, alcohol- and injury-related presentations dominate the ED visits by PEH. Wide variations in the
data were observed in regard to attendance and treatment outcomes. There is a need for prevention actions in the
community, integrated discharge and referral pathways between health, housing and social care to minimise frequent

Keywords: Homelessness, Emergency department, Health disparity

Introduction

The global prevalence of homelessness is estimated to be
around 2%, with approximately 150 million people expe-
riencing homelessness. Additionally, 20% of the world’s
population are estimated to lack adequate housing [1].
The definition of homelessness differs between countries.
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The US Department of Housing and Urban Development
(HUD) defines homelessness as the lack of a fixed, regu-
lar and adequate night-time residence [2]. In the UK, the
statutory definition of homelessness includes those living
in temporary shelters, hostels and squats; street dwell-
ers or those living (sofa surfing) in family and friends’
houses; and those who currently have an accommodation
but are not able to ‘reasonably occupy’ it due to threat of
eviction or violence [3, 4]. Homelessness has been on the
rise in industrial economies and particularly those street
dwelling in urban areas since the 2010 global recession.
In the USA, it is known that approximately 1.5 million
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people experience homelessness every year [5]. In Eng-
land, over 200,000 households experience homelessness
every year [6].

Statistics show that approximately 25% of persons
experiencing homelessness (PEH) have a diagnosis of
at least one serious mental illness. These include bipo-
lar disorder, schizophrenia, major depression and post-
traumatic stress disorder [7]. Multi-morbidity, defined as
the presence of multiple, simultaneous, chronic condi-
tions, is also highly prevalent in PEH [8]. The average life
expectancy among the homeless population in the USA is
a mere 48 years [7], and in the UK, the mean age at death
is 45 years for males and 43 years for females [9]. Cardio-
vascular health conditions, drug overdose and accidents
have been recorded as contributing factors to the higher
mortality rates seen in this community [9].

There remain important disparities in access to health
between PEH and non-homeless populations. One
US study reported that one in four homeless respond-
ents had been unable to access medical care when they
required it [10]. In England, PEH are approximately 40
times less likely to be registered with a mainstream gen-
eral practice than non-homeless persons [11]. Physical
and mental inability to navigate services, healthcare costs
and perceived stigma surrounding PEH when accessing
these services have been shown to be significant barri-
ers to accessing primary healthcare. These barriers to
accessing primary healthcare and substance misuse ser-
vices are known to contribute to higher rates of utilisa-
tion of the emergency department (ED) by PEH [8, 12].
The ED, however, represents a high cost and resource
intense environment, making it challenging for health-
care professionals to care for PEH who often have a mul-
titude of diagnosed and undiagnosed health conditions,
in addition to poor social circumstances. It is imperative
that service providers are acquainted with up-to-date
evidence in relation to homelessness and its relation-
ship with causes, pattern, frequency and outcomes of ED
presentations. Comparison of PEH data with the general
population can enable identification of the extent of dis-
parity in access and outcomes.

Currently, there lacks a comprehensive systematic
review which incorporates the range of literature on
patient experience of homelessness and its link to the uti-
lisation of ED for healthcare. PEH often frequent urban
areas and streets and many are known to use the ED as
their only source of healthcare. In particular, the preva-
lence of homelessness among users of the ED, frequency
of (repeat) visits to the ED by PEH, primary reasons for
presentation and mortality outcomes of PEH in the ED
have not been synthesised using systematic review meth-
odology. The aim of this study is to undertake a system-
atic review to identify the prevalence of ED visits made
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by PEH, primary reasons for presentation to the ED and
associated prevalence, and mortality (deaths) of PEH in
the ED. This study will also aim to compare the data with
non-homeless populations from the same study setting
where available.

Methods

Study design and method

This study was conducted according to the PRISMA
(Preferred Reporting Items for Systematic Review and
Meta-Analyses) guideline (Additional file 1). A protocol
was registered with PROSPERO (CRD42020189263).

Data source and selection process

A systematic search of the literature was undertaken in
MEDLINE, Embase, CINAHL and Google Scholar data-
bases published between 2009 and October 2020. The
key search terms and medical subject headings included
homelessness, homeless persons, emergency department,
accident and emergency (Additional file 2).

Inclusion and exclusion criteria

Studies were included if they were primary research stud-
ies of any design, including prospective observational
studies, retrospective database review and interventional
studies that reported either the prevalence of homeless-
ness in persons who present to the ED or reasons for
presentation to ED by PEH, and published in English
language. The definitions of homelessness used by study
authors were accepted for the purpose of the review.

Study selection

All stages of the screening and selection process were
carried out according to the inclusion and exclusion cri-
teria. Title and abstract screening were followed by full-
text screening. Two reviewers (NV and VP) undertook
the screening.

Data extraction and quality assessment

The data extraction form was developed based on the
review’s aims and objectives. The tool was refined,
reviewed and piloted before use. The following infor-
mation was extracted: study author(s), study year, study
country, study aims, study design and duration, setting
and study population, number and/or proportion of
unique patients from the study populations identified as
PEH, number and/or proportion of visits to the ED con-
tributed by PEH, primary reason for presentation to the
ED by PEH including number and proportions, mean
number of ED visits per person per year, and deaths of
PEH in the ED. Data were also extracted for non-home-
less populations from the same study setting where avail-
able for the purpose of comparison.
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Quality assessment of the included studies was con-
ducted by two authors (NV and VP) using an adapted
tool developed to assess quality of prevalence stud-
ies [13]. The tool consisted of 10 risk of bias items and
included quality criteria referring to the target population
representativeness, non-response bias, appropriateness
of numerator(s) and denominator(s) for the parameters
and summary of the overall risk of bias. The summary of
the overall risk gives each study a total score from 0 to
9 which classifies each study into either low risk of bias
(0-3 points), moderate risk of bias (4—6 points) or high
risk of bias (7-9 points) [13].

Data synthesis and analysis

Where sufficient data were reported, the prevalence of
homelessness among the ED attendees was calculated for
each study in two ways: (a) the number of unique PEH
attending the ED was divided by the total number of
unique persons attending the ED during the study period
and (b) the number of ED visits by PEH was divided by
the total number of ED visits during the study period.
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Meta-analysis was planned for the following category
of data including the prevalence of presentations to the
ED contributed by PEH, the primary reasons for pres-
entation to the ED (%), the mean number of visits to the
ED by homeless persons, per person, per year [14], and
the number of deaths of homeless persons in the ED.
However, due to the high levels of heterogeneity, it was
decided that meta-analysis was not appropriate.

A number of studies reported the mean number of ED
visits but few reported the standard deviation. We used
the mean number of ED visits in each group together
with the study follow-up period to calculate the mean
yearly attendance rates. We then calculated the log rate
ratio and its standard error assuming a Poisson dis-
tribution for the rate in each group. These were then
exponentiated.

Results

The electronic searches returned a total of 1726 records,
from which 1349 unique titles were screened for full
texts, of which 36 studies [15-50] fulfilled the eligibility

o
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criteria and were included (Fig. 1). The majority of these
studies were published in the USA (n = 27), followed by
Australia (n = 4), the UK (n = 1), Canada (n = 1), Turkey
(n =1), Ireland (# = 1) and Finland (z = 1) (Table 1).

Quality assessment measuring risk of bias

Of the 36 included studies, only 8 studies received a score
of 0 for all the risk of bias criteria. Risk of bias criteria
were lacking in relation to generalisability of the study
findings to the wider populations. This was often due to
the study populations belonging to one or a few hospi-
tals in a single city. Non-response bias was unclear where
survey or interview methodologies were used to collect
data (Table 2).

Overview of included studies and study populations
Twelve studies reported secondary analysis of exist-
ing national data sources, including the National Hos-
pital Ambulatory Care Survey (NHAMCS) [15, 16, 20,
22, 32, 40, 49], National Electronic Injury Surveillance
System (NEISS) [29], Veterans Affairs (VA) administra-
tive data [26, 35] and Veterans Health Administration
(VHA) databases [41, 47]. The extent of data overlap
across studies which used similar databases could not
be accurately estimated due to lack of clarity in the data
inclusion criteria (Table 1). A further ten studies used
retrospective analysis of secondary data sources focusing
on smaller sub-populations such as one or a few hospital
EDs [28, 33, 37-39, 42, 43, 45, 48, 50]. Six studies used a
combination of both retrospective sampling techniques
and prospective data collection, such as interviews or
surveys [19, 21, 24, 34, 44, 46] and five studies prospec-
tively interviewed or assessed patients presenting to the
ED [17, 23, 27, 30, 31]. One study employed both a sec-
ondary analysis of retrospective data and prospective
screening of a sample at one inner metropolitan hospital
ED [25]. Some studies focused on only one presentation,
such as injuries [29], as the cause of ED presentation by
PEH (Table 1).

Prevalence of homelessness in the ED

A total of 30 studies included data on the prevalence
of homelessness in the ED, either reporting the propor-
tion of unique patients who were experiencing home-
lessness or the proportion of ED visits made by PEH
(Tables 3 and 4). Four studies reported both patient-
level and visit-level data [31, 42, 45, 48]. The proportion
of ED visits contributed by PEH ranged from 0.41% [15,
16] in two retrospective studies analysing NHAMCS
data for 2005 to 19.6% [30] in a prospective study which
assessed a random sample of patients presenting to an
urban public hospital ED.
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Four studies focused on the utilisation of the ED by vet-
erans experiencing homelessness [26, 35, 41, 47]. Three of
these studies used national veterans’ affairs (VA) admin-
istrative data [26, 35, 41]. Two of these studies reported
that veterans experiencing homelessness contributed to
approximately 6.9% of all ED visits made by homeless
persons [26, 35]. One study [51] found that homeless VA
service users were approximately three times more likely
to use the ED than domiciled VA service users.

Mean number of visits to the ED by PEH in a year

Ten studies reported data on the mean number of visits
to the ED per person, per annum, among the PEH. The
value ranged from 0.72 visits to 5.8 visits per PEH, per
year within the study period (Table 5). Five studies com-
pared the mean number of visits to the ED between PEH
and non-homeless populations, with the number of visits
being consistently higher in the PEH compared with the
non-homeless population [15, 22, 26, 27, 37]. Rate ratio
ranged from 1.63 to 18.75 (Fig. 2). A study conducted in
the USA also demonstrated that the proportion of ED
visits contributed by PEH were rising at a faster pace
than the non-homeless populations [15].

Reasons for presentation to the ED by PEH

Nineteen studies reported the primary reasons for pres-
entation to the ED by PEH. Nine studies had a compara-
tor group, providing the reasons for presentation to the
ED among both PEH and non-homeless populations,
allowing data comparisons [15, 22, 27, 29, 35, 37, 40, 48,
50].

The proportion of ED visits contributed by alcohol-
related diagnoses ranged from 8% to 34% with four stud-
ies reporting a prevalence between 8.0% and 15.2%. The
fifth study by Holtyn et al. [17] which reported 34% of
visits contributed by alcohol-related diagnosis also used
random breath collection in addition to self-reports.
Among the two studies which compared homeless and
non-homeless presentations, the relative risks (RR)
ranged from 4.73 [50] to 6.83 [26].

The proportion of visits contributed by drugs, poison-
ing and substance misuse-related presentations ranged
from 1.1% to 25%. Out of the three studies which com-
pared PEH with non-homeless populations, RRs ranged
from 1.05 [50] to 9.54 [26].

Injury-related diagnoses contributed between 7.8% and
55% of diagnoses. Among the two studies which com-
pared the injury-related presentations between PEH and
non-homeless populations, the RR ranged from 0.67 [50]
to 1.55 [22].

The proportion of visits for pain or due to the need of
analgesia ranged from 13% to 28%. Two studies which
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Table 2 Risk of bias assessment using BMJ quality assessment for prevalence studies
Item 1 Item2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item10

Tadros et al. 2016 [15] USA 0 0 0 0 0 0 0 0 0 0
Oates et al. 2009 [16] USA 0 0 0 0 0 0 0 0 0 0
Holtyn et al. 2017 [17] USA 1 1 0 1 0 0 0 0 0 3
Brown et al. 2010 [18] UK 1 0 0 0 0 0 0 0 0 1
Cheung et al. 2015 [19] Canada 1 0 0 0 0 0 0 0 1 2
Brown et al. 2013 [20] USA 0 0 0 0 0 0 0 0 0 0
Raven et al. 2017 [21] USA 1 1 0 1 0 0 0 0 1 4
Ku etal. 2010 [22] USA 0 0 0 0 0 1 0 0 1 2
Feldman et al. 2017 [23] USA 1 0 1 0 0 0 0 0 0 2
Jackson et al. 2019 [24] USA 1 0 0 1 0 0 1 0 1 4
Lee etal. 2019 [25] Australia 1 0 1 1 0 0 1 1 0 5
Tsai et al. 2013 (a) [26] USA 0 0 0 0 0 0 1 0 0 1
Rodriguez et al. 2009 [27] USA 1 0 1 1 0 0 0 0 0 3
Lin et al. 2015 [28] USA 1 0 0 0 0 0 1 0 0 2
Mackelprang et al. 2014 [29]  USA 1 0 0 1 0 0 1 0 1 4
Doran et al. 2016 [30] USA 1 0 0 1 0 0 0 0 0 2
Moore et al. 2011 [31] Australia 0 0 0 0 0 0 0 0 0 0
Hammig et al. 2014 [32] USA 0 0 0 0 0 0 0 0 0 0
Mackelprang et al. 2015 [33] USA 1 0 0 0 0 0 1 0 0 2
Feldman et al. 2018 [34] USA 1 0 1 0 0 0 0 0 0 2
Tsai et al. 2013 (b) [35] USA 0 0 0 0 0 0 1 0 0 1
Moulin et al. 2018 [36] USA 0 0 0 0 0 0 0 0 0 0
Cheallaigh et al. 2017 [37] Ireland 0 0 0 1 0 0 0 0 0 1
Yeniocak et al. 2017 [38] Turkey 1 0 0 0 0 0 1 0 0 2
Lloyd et al. 2017 [39] Australia 1 0 0 0 0 1 1 0 1 4
Lombardi et al. 2019 [40] USA 0 0 0 0 0 0 0 0 1 1
Hastings et al. 2013 [41] USA 0 0 0 0 0 0 0 0 0 0
Lam et al. 2016 [42] USA 1 0 0 0 0 0 0 0 0 1
Stenius-Ayoade. 2017 [43] Finland 1 0 0 0 0 0 0 1 2
Post et al. 2013 [44] USA 1 0 1 0 0 0 1 0 0 3
Moore et al. 2012 [45] Australia 1 0 0 0 0 0 0 0 0 1
Doran et al. 2018 [46] USA 1 0 0 1 0 0 0 0 0 2
Doran et al. 2013 [47] USA 0 0 0 0 0 0 0 0 0 0
Ku et al. 2014 [48] USA 1 0 1 0 0 0 1 0 0 3
Coe et al. 2015 [49] USA 0 0 1 0 0 0 1 0 0 2
Amato et al. 2018 [50] USA 1 0 0 0 0 0 1 0 0 2

Item 1: Was the study’s target population a close representation of the national population in relation to relevant variables, e.g. age, sex, occupation? Item 2: Was
the sampling frame a true or close representation of the target population? Item 3: Was some form of random selection used to select the sample, or was a census
undertaken? Item 4: Was the likelihood of non-response bias minimal? Item 5: Were data collected directly from the subjects (as opposed to a proxy)? Item 6: Was an
acceptable case definition used in the study? Item 7: Was the study instrument that measured the parameter of interest (e.g. prevalence of low back pain) shown to
have reliability and validity (if necessary)? Item 8: Was the same mode of data collection used for all subjects? Item 9: Were the numerator(s) and denominator(s) for
the parameter of interest appropriate Item 10: Summary on the overall risk of study bias

compared this data with non-homeless persons reported
RRs 0f 0.92 [50] and 1.41 [26].

The proportion of ED visits attributed to non-sub-
stance misuse-related psychiatric and mental health-
related conditions ranged from 5.8% to 36%. Out of the
three studies which reported both homeless and non-
homeless data, the RR ranged from 1.22 [22] to 4.42 [40].

One study using a veterans homeless population dataset
showed that a high prevalence of psychiatric and men-
tal health-related conditions contributed to the ED visits
[26].

The proportion of patients presenting to the ED for
cardiovascular conditions among the PEH ranged from
1.1% [40], in a study using national population data
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Study ID

Country Study setting and population

Total number of ED
visits during study
period

Number of ED visits
made by homeless
persons

% of ED visits
made by homeless
persons

Lombardi et al. 2019 [40]

Moulin et al. 2018 [36]

Doran et al. 2018 [46]

Amato et al. 2018 [50]

Cheallaigh et al. 2017 [37]

Tadros et al. 2016 (a) [15]

Tadros et al. 2016 (b) [15]

Doran et al. 2016 [30]
Lam et al. 2016 [42]

Coe et al. 2015 [49]

Hammig et al. 2014 [32]

Brown et al. 2013 [20]

Tsaietal. 2013 (a) [26]

Hastings et al. 2013 [41]

Post et al. 2013 [44]

Doran et al. 2013 [47]
Moore et al. 2012 [31]

Moore et al. 2011 [45]

Brown et al. 2010 [18]

Kuetal. 2010 [22]

Oates et al. 2009 [16]

Rodriguez et al. 2009 [27]

USA

USA

USA

USA

Ireland

USA

USA

USA

USA

USA

USA

USA

USA

USA

USA

USA
Australia

Australia

UK

USA

USA

USA

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients with a primary mental illness
visiting acute care hospitals'EDs

Random sample of patients who
presented to an urban public
hospital ED

Patients presenting to a single, urban,
academic, tertiary care centre

All ED visits and unscheduled admis-
sions to one teaching hospital

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients presenting to an urban
public hospital ED

Homeless patients presenting to the
ED in an urban, safety-net hospital

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Homeless veterans presenting to
VA EDs

Patients aged 65 or over who were
treated and released from a Veterans
Affairs Medical Centre ED or urgent
care clinic

Patients presenting to 3 urban, high-
volume EDs in Connecticut

Veterans presenting to VHA ED services

Patients presenting to a principal
referral hospital ED

Patients presenting to an adult,
tertiary referral hospital ED, excluding
those who died during study period

Patients presenting to the Northern
General Hospital ED and data from
the Weston Park Weather Station

Patients presenting to non-federal hos-
pital ED and outpatient departments
Patients presenting to non-federal
hospital ED and outpatient depart-
ments

Patients in the treatment areas of
one urban hospital ED

303,326

846,867

2309

145,662

47,174

124,043,357

115,322,815

625

139414

200,645,347

119,993,000

480,000,000

930,712

31,206

5788

930,712
3,298

64,177

528573

234,000,000

115,322,815

50,172

2750

6153

316

7532

2966

679,854

472,922

123

15,159

1,302,256

603,000

2,808,000

64,091

374

249

64,091
327

6689

2930

1,100,000

472,922

9806

0.91

0.73

13.69

0.55

041

19.60

10.87

0.65

0.50

0.59

6.89

1.20

4.30

6.89
9.92

1042

0.55

047

041

19.54

ED, emergency department; VHA, Veteran Health Affairs; DSM, Diagnostic and Statistical Manual



Vohra et al. International Journal of Emergency Medicine

(2022) 15:32

Page 18 of 22

Table 4 Count of unique individuals experiencing homelessness in the ED

Study ID Country Study setting and Total number of unique Number of unique % of patients
population patients who presented in  patients who were who were
the ED homeless homeless
Lee etal. 2019 (b) [25] Australia  Patients presenting to an 504 40 794
inner metropolitan hospital
ED in Melbourne
Feldman et al. 2017 [23] (also  USA Patients presenting to 3 4,395 309 7.03
reported in Feldman et al. EDs (a level trauma centre,
2018 [34]) a suburban hospital and an
inner-city hospital)
Lam et al. 2016 [42] USA Homeless patients presenting 92,307 4210 456
to the ED in an urban, safety-
net hospital
Moore et al. 2012 [31] Australia  Patients presenting to a prin- 2888 211 731
cipal referral hospital ED
Moore et al. 2011 [45] Australia  Patients presenting to an 40,942 1595 390

adult, tertiary referral hospital
ED, excluding those who died
during study period

ED emergency department

from the NHAMCS database, to 28% in a study uti-
lising a homeless veteran dataset [26]. The RR, when
comparing this value to non-homeless persons, ranged
from 0.89 [26] to 1.03 [40].

Respiratory conditions contributed between 1.8% of
ED attendance, in a study using national population data
from the NHAMCS database, [40] to 15% in a study
evaluating data of those brought by ambulance and non-
trauma-related attendance [38]. Three studies reported
both PEH and non-homeless data, producing RRs which
ranged from 0.63 [40] to 1.01 [26].

Deaths of PEH in the ED

Four studies reported the number of homeless patients
who died in the ED [29, 33, 37, 50]. The percentage of
deaths reported by homeless persons in the ED ranged
from 0.1% [37, 50] to 0.5% [33]. Three studies compared
the proportion of homeless and non-homeless patients
who died in the ED, producing RRs ranging from 0.13
[37] to 5.00 [29] (Fig. 3).

Discussion

This study summarises the nature, extent and outcomes
of presentations to the ED by PEH using systematic
review methodology. PEH experience fragmentation of
services, are often denied healthcare based on eligibility
criteria and costs, and face stigma and discrimination at
healthcare settings [12, 51-54]. Tailored services, includ-
ing outreach-based interventions that are able to deliver
primary healthcare to patients’ temporary residence or in
the urban streets where they frequent, are likely to bring
positive changes and minimise the need for ED visits

[55]. Such outreach services can also minimise physi-
cal and disability-related barriers to accessing primary
healthcare.

Injury-related diagnoses were one of the most com-
mon reasons for presentation to the ED among PEH.
Consistent with previous findings, PEH suffer a dispro-
portionate burden of injuries compared to non-home-
less persons [32]. Mental health and psychiatric-related
diagnoses were identified as another important primary
reason for presentation to the ED. Psychiatric diagno-
ses were particularly prevalent in homeless veterans
[26]. A previous study has shown than severe mental
health is more prevalent in veteran populations than
non-veteran populations [56].

Only four papers reported on the number of deaths
among PEH in the ED. Recent literature has reported
that a very high proportion of PEH leave the ED before
being treated [51]. Further research is required to obtain
a more accurate comparison of the death rates in the ED
between PEH and the general population. This compari-
son may provide useful insights regarding the severity of
health conditions when PEH present to the ED and offer
a comparison between the standard of care received by
PEH in the ED versus the non-homeless population.

This study has illustrated that injury-, mental
health- and substance misuse-related health condi-
tions dominate the reasons for presentations to the
ED by PEH. This highlights the importance of fac-
toring homelessness into the ED triage prioritisa-
tion process to improve patient outcomes. There is a
continued need to improve the provision and imple-
mentation of mental health- and psychiatric-related



Vohra et al. International Journal of Emergency Medicine (2022) 15:32 Page 19 of 22

Table 5 Mean number of ED visits made by PEH in a year

Study ID Country Study setting and Sample size (N) Mean number of ED Std. Deviation Follow-up time/
population visits per person per study period
year
Holtyn et al. 2017 [17] USA Homeless, alcohol- 86 44 26 weeks

dependent (met DSM-IV
criteria) adults from an
inpatient detoxification unit
and homeless community
agencies

Cheallaigh et al. 2017 [37] Ireland Al ED visits and unsched- 2966 3 1 year
uled admissions to one
teaching hospital

Tadros et al. 2016 (a) [15] USA Patients presenting to 679,854 58 5 years
non-federal hospital ED and
outpatient departments

Cheung et al. 2015 [19] Canada  Homeless or precariously 3086 2.1 5 years, 6 months
housed individuals who met
criteria for a mental disorder
with or without concurrent
substance use dependence

Linetal. 2015 [28] USA Homeless Medicaid recipi- 25,771 397 1 year
ents who received service
from BHCHP

Mackelprang et al. 2015 [33] USA Patients presenting to the 1151 097 3 years

ED or inpatient departments
of two urban teaching

hospitals

Tsai et al. 2013 (a) [26] USA Homeless veterans present- 640,091 3.38 4,01 1 year
ing to VA EDs

Moore et al. 2011 [45] Australia  Patients presenting to an 6689 2.1 2 years

adult, tertiary referral hospi-
tal ED, excluding those who
died during study period
Kuetal. 2010 [22] USA Patients presenting to 550,000 0.72 2 years
non-federal hospital ED and
outpatient departments
Rodriguez et al. 2009 [27] USA Patients in the treatment 191 5.8 2.2 14 weeks

areas of one urban hospital
ED

BHCHP, Boston Health Care for the Homeless Program; ED, emergency department; VA, Veteran Affairs

Rate ratio
Study with 95% ClI
Cheallaigh et al. 2017 | 18.75 [ 3.78, 92.90]
Tadros et al. 2016 (a) —l— 3.41[1.08, 10.79]
Tsai et al. 2013 (a) —— 1.63[0.36, 7.37]
Ku et al. 2010 = 1.80[0.18, 18.13]
Rodriguez et al. 2009 O 1.93[0.23, 16.39]

1/4 1 4 16 64
Rate Ratio

Fig. 2 Rate ratio of number of ED visits per person, per year made by PEH compared with non-homeless populations. £D, emergency department;
PEH, persons experiencing homelessness
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Cheallaigh et al. 2017 1 2965 111

experiencing homelessness

PEH Non-homeless Relative Risk
Study Died Survived with 95% ClI
Amato et al. 2018 7 7525 7 5470 —— 0.73[0.26, 2.07]
Mackelprang etal. 2014 1 267 2 2678 ——J——5.00 [ 0.45, 54.96]

44097 —l———

Fig. 3 Relative risk of deaths in PEH attending the ED compared to non-homeless populations. ED, emergency department; PEH, persons

0.13[0.02, 0.96]

T T
1/32 1/4 2 16
Relative risk

support in the community. Furthermore, ED service
providers should work closely with primary health-
care services to break down barriers to accessing
healthcare among homeless populations. PEH are
known to be less likely to be registered with a main-
stream general practice compared with the general
population. Although specialist primary healthcare
centres for homeless persons have been established in
an attempt to address such disparities, there is a need
for the mainstream services to be more inclusive of
homeless populations [54].

The COVID-19 pandemic has resulted in job losses
and increases in domestic violence which is likely to
result in a rise in homelessness. Therefore, public ser-
vices must identify those who are in an unstable hous-
ing situation and assist them before they are pushed
into homelessness [57, 58]. Innovative methods of sup-
port offered to PEH during the pandemic need to be
sustained, for example emergency housing and the use
of technology-assisted methods of counselling and
communication, [59]. Strengthening primary care,
including specialist homelessness services [60], commu-
nity pharmacy [61], and enabling ED personnel to tri-
age and treat PEH for overlapping health conditions, is
imperative to prevent ill health and promote outcomes
when they present to the ED. Clinical guidelines need
to be further inclusive of multi-morbidity, including
dual diagnosis of substance misuse and mental health,
to prevent and mitigate the impact of homelessness on
health [62]. Further research should include outreach-
based innovative and integrated interventions offering
preventative services and healthcare that can promote
health, offer early diagnoses and treatment, and mini-
mise ED attendance [63, 64].

Limitations

This systematic review has some limitations. Homeless-
ness status is often based upon self-reported data [15,
51]. In addition, PEH who reside in temporary shelters

such as emergency accommodation, hostels or char-
ity services may use corresponding addresses when
presenting to the ED. Therefore, within the included
studies, it is likely that street dwellers are more com-
monly identified as PEH in the ED records compared
with patients experiencing other forms of homeless-
ness. Many patients may also be using the postcode
of their last permanent domicile when presenting to
health services. As a result, the numbers presented in
the literature likely underestimate the actual number of
attendances made by PEH. The definition of homeless-
ness also varies between countries and study settings.
In addition, psychiatric-, substance misuse-, alcohol-
and injury-related presentations often overlap when
reporting primary reasons for presentation to the ED.
Therefore, it may be useful to apply specific classifica-
tion methods to record the primary reason for presenta-
tion in order to prevent such overlap. Data overlap was
observed across studies included in this review which
used the same database for the study purpose. Fur-
thermore, some of the studies relied on self-reported
data gathered through interviews [52]. In addition, the
included studies represented a small number of coun-
tries where the studies were conducted.

Conclusions

Drug-, alcohol- and injury-related presentations domi-
nate the reasons for ED visits by PEH. Wide variations
in the data were observed in regard to attendance and
treatment outcomes. There is a need for an integrated
discharge and referral pathway between ED and primary
health, housing and social care to minimise frequent
usage and improve attendance outcomes.
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