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ABSTRACT

Background Research has long documented the
increased emergency department usage by persons

who are homeless compared with their housed
counterparts, as well as an increased prevalence of
infectious diseases. However, there is a gap in knowledge
regarding the comparative treatment that persons who
are homeless receive. This study seeks to describe this
potential difference in treatment, including diagnostic
services tested, procedures performed and medications
prescribed.

Methods This study used a retrospective, cohort study
design to analyse data from the 2007-2010 United
States National Hospital Ambulatory Medical Care
Survey database, specifically looking at the emergency
department subset. Complex sample logistic regression
analysis was used to compare variables, including
diagnostic services, procedures and medication classes
prescribed between homeless and private residence
individuals seeking emergency department treatment

for infectious diseases. Findings were then adjusted for
potential confounding variables.

Results Compared with private residence individuals,
persons who are homeless and presenting with an
infectious disease were more likely (adjusted OR: 10.99,
Cl 1.08 to 111.40, p<0.05) to receive sutures or staples
and less likely (adjusted OR: 0.29, C1 0.10 to 0.87,
p<0.05) to be provided medications when presenting
with an infectious disease in US emergency departments.
Significant differences were also detected in prescribing
habits of multiple anti-infective medication classes.
Conclusion This study detected a significant difference
in suturing/stapling and medication prescribing patterns
for persons who are homeless with an infectious disease
in US emergency departments. While some findings can
likely be explained by the prevalence of specific infectious
organisms in homeless populations, other findings would
benefit from further research.

INTRODUCTION

Homelessness is a critical public health concern as
1.5 million individuals spend at least one night in
transitional housing or an emergency shelter each
year in the USA." As of 2019, over 567000 indi-
viduals were homeless on a single evening in the
USA.? Homelessness is a complex term with many
accepted definitions. The United States Housing
and Urban Development definition for homeless-
ness includes any, ‘individual or family who lacks a

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Homelessness and infectious diseases are
both important public health issues. There is a
gap in knowledge regarding the comparative
treatment that persons who are homeless and
have an infectious disease receive.

WHAT THIS STUDY ADDS

= Homeless persons with an infectious disease in
the USA had higher odds of receiving sutures or
staples, ‘other procedures’, amebicide agents,
antimalarials agents, tetracycline agents and
glycopeptide agents, and lower odds of being
provided medications for infectious diseases
compared with privately housed persons during
an emergency department visit.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings provide a platform for continual
public health research, potentially providing
quality improvement measures for the
emergency medical care for homeless persons
with infectious diseases.

fixed, regular, and adequate night-time residence’,
among many other qualifiers.’

Homelessness is not homogenous in its distri-
bution as California has 53% of all homeless indi-
viduals in the USA.* Certain racial groups face
disproportionately high rates of homelessness;
nearly all minority groups face higher rates of
homelessness than their respective percentage of the
population.’ In particular, Black Americans repre-
sent approximately 13% of the national popula-
tion, but comprise 40% of individuals experiencing
homelessness.” This phenomenon is underpinned
by systemic inequities facing minority groups,
leading to disproportionate poverty, incarceration,
healthcare inequity and housing discrimination—all
of which can contribute to homelessness.’

At its core, homelessness is a public health issue.
Homeless individuals have significantly higher
morbidity levels compared with their housed peers.
In fact, persons facing homelessness die on average
12 years prior to the general US population.®
Homeless individuals face higher rates of chronic
conditions than the general population, ranging
from cardiovascular disease to mental illness and
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are also at higher risk for violence and injury.! 7 Despite the
need and benefit, homeless persons often face access barriers
to healthcare, including lack of health insurance and access to
routine primary care.® Nearly, 75% of homeless persons expe-
rienced an unmet healthcare need in the previous year, ranging
from medical or surgical care, need for prescription medications,
mental healthcare, eyeglasses or dental care.” Factors associated
with unmet healthcare needs included lack of insurance, past-
year employment and food insufficiency—dilemmas dispropor-
tionately facing homeless populations and leading individuals to
prioritise basic needs over healthcare.” Perhaps as a consequence,
homeless persons visit emergency departments approximately
four times more often than the general population, have high
relapsing rates in the emergency room setting and eventually
have more admissions to hospital, longer hospital stays and more
costly healthcare stays.®

Part of the increased morbidity facing homeless persons is
due to increased rates of infectious diseases. Homeless persons
face higher rates of infection by tuberculosis, hepatitis B and C,
HIV, scabies, body lice and Bartonella quintana (a louse-borne
disease).” ' The reasons behind these findings are complex and
largely dependent on the specific living conditions of the indi-
vidual, as well as their unique experiences. Homeless persons
living in crowded, shared living spaces are at particular risk
for airborne pathogens, such as tuberculosis.'® There are data
to suggest that homeless youth in particular are at higher
risk for sexually transmitted infections such as Chlamydia
trichamonas.""™ A lack of clothing changes combined with
crowded, shared living conditions can be conducive to scabies
or lice infestations, with subsequent louse-borne illnesses.'
Previous studies have also demonstrated increased methicillin-
resistant Staphylococcus aureus (MRSA) nasal colonisation in
homeless individuals using homeless shelters, likely secondary
to person-to-person transmission or via fomite transmission.'*
These unique experiences translate to higher rates of particular
infectious diseases for individuals facing homelessness.

Interestingly, while there is ample research to demonstrate
the high use of emergency department services and infectious
diseases among homeless persons, there are little data demon-
strating the comparative care that homeless persons receive for
these infectious diseases. Our aim was to fill this gap in knowl-
edge by searching for and describing a potential difference in the
US emergency department infectious disease treatment between
homeless and privately housed persons, by specifically looking
for a potential difference in the diagnostic services provided,
procedures performed and medication classes prescribed.

METHODS

Study design

In this retrospective cohort study, we analysed the National
Hospital Ambulatory Medical Care Survey (NHAMCS) from
2007 t0 2010, emergency department data subset. The NHAMCS
is administered by the Centers for Disease Control and Preven-
tion, ultimately creating a deidentified, publicly available dataset
that spans multiple decades.’® This study was reviewed by the
University Institutional Review Board and deemed to not be
human subjects research.

Inclusion criteria

The study population included homeless persons (as denoted
via NHAMCS) in the USA who sought emergency department
services for an infectious or parasitic disease between the years
2007-2010. This population was compared with non-homeless

persons (classified as private residence via NHAMCS). Infec-
tious and parasitic diseases were defined according to the
International Classification of Disease 9 codes volumes 1-3;
specifically, this included codes 1-139, 176, 320-324, 326, 370,
373, 3812383, 391-392, 420-422, 460466, 475, 480-488,
510, 513, 522-523, 551, 566, 566-567, 572, 590, 595, 670,
675, 681-682, 684, 686, 730, 771, VO1-V06, V08-V09 and
V73-V75.' There were no specific exclusion criteria but any
data not meeting the inclusion criteria were not included in the
dataset to be analysed.

Variables

Homelessness status (per NHAMCS) was the dependent variable.
Non-homeless was defined as those in a private residence, and all
other residency statuses (nursing home, other, missing, etc) were
coded as missing, thus not included in analysis. Independent
variables included diagnostic service variables: complete blood
count, liver function tests, blood culture, other blood tests, HIV
test, rapid influenza/influenza test, urinalysis, wound culture,
other test/service and any imaging—all of which were converted
into dichotomous variables. Procedural variables included intra-
venous fluids, suture/staples, incision and drainage, foreign body
removal, pelvic exam, central line, endotracheal intubation and
other procedure (each converted into a dichotomous variable).
The total numbers of diagnostic services, procedures and medi-
cations provided were also investigated. In regards to medica-
tions, specific anti-infective medication classes were investigated,
including both those provided and those prescribed, by creating
dichotomous variables for each anti-infective medication class
listed in the 2010 NHAMCS codebook.

Statistical analysis

Homeless and privately housed persons were compared using
a complex sample logistic regression analysis for dichotomous
variables and via complex sample linear analysis for contin-
uous variables using SPSS software. Nearly, every variable was
converted to a nominal variable, signifying if an individual did or
did not receive a diagnostic test, procedure or medication class.
Following the initial round of testing, analyses were repeated
while controlling for potential confounding variables, including
patient age, sex, race, ethnicity, HIV status, length of visit, month
of visit and if seen in the emergency department in the last 72
hours. For example, homeless patients tend to be older, dispro-
portionately men, have higher ED relapse and so on. Thus, the
adjusted odds ratios (ORs) aim to correct for these factors.

RESULTS

The full unweighted sample size of the NHAMCS data set from
the years 2007-2010 was 139502 samples and when selecting
for only infectious disease cases, it included 26220 infectious
disease patient visits. Of these, 128 patient visits were classified
as homeless with an infectious disease (see online supplemental
figure 1). According to the data stratification plan, this accounted
for the population of the region where each NHAMCS data set
was collected from, giving proportionate representation to the
diverse regions where these data are collected. Within the infec-
tious disease population, 54% were female and 46% were male.
The majority of subjects were adults, with 43.5% of subjects
under the age of 18 years old. The majority were non-Hispanic
or Latino (66.9%) and identified as white (56%). And 23.4%
of subjects identified as Black/African American, followed by
Asian (1.7%), American Indian/Alaska Native (0.8%), more than
one race (0.7%), and Native Hawaiian or other Pacific Islander
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Figure 1

Diagnostic services provided to homeless versus privately housed persons with an infectious disease in US emergency departments.

Diagnostic services from the National Hospital Ambulatory Medical Care Survey database with OR shown with 95% Cl and p values.

(0.49%). Other study findings, after controlling for potential
confounding variables, are described below. Additional demo-
graphic data for the total homeless patient visits and the total
sample dataset are shown in online supplemental table 1.

There was not a statistically significant difference detected
in diagnostic services provided to homeless persons compared
with private residence individuals (including complete blood
count, liver function tests, blood culture, other blood test, HIV
test, rapid influenza/influenza test, urinalysis, wound culture,
other test/service and imaging; figure 1), nor in the provision of

diagnostic services, nor in the total number of diagnostic services
provided.

Homeless persons had increased odds (adjusted OR 10.99, CI
1.08 to 111.40, p value: 0.043) of receiving sutures or staples
when presenting to a US emergency department with an infec-
tious disease compared with their housed counterparts (see
figure 2). Homeless persons also had increased odds of receiving
‘other procedures’ (adjusted OR 3.35, CI 1.32 to 8.47, p value:
0.011). Other variables, including intravenous fluids, incision
and drainage, and pelvic exam did not demonstrate a statistically

IC R: 10.99 (1.08-111.40)
=
Ip-VaIuo: 0.043

| oR: 1.20 (0.21-6.83)

I p-Value: 0.84

OR: 3.35 (1.32-8.47)
p-Value: 0.011

I OR: 1.28 (0.25-6.58)
I p-Value: 0.77

. OR: 0.77 (0.23-2.61
IV Fluids I - I p-Value: 5.67 !
Suture/Staples =
Incision and Drainage : i)
Pelvic Exam = i
Other Procedures
T T
0.1 0.5 1

T T T

5 10 50 100

Odds Ratio (95% Cl)

Figure 2 Procedures performed in homeless versus privately housed persons with an infectious disease in US emergency departments. Performed
procedures from the National Hospital Ambulatory Medical Care Survey database with OR shown with 95% Cl and p values.
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Figure 3 Medications provided to homeless versus privately housed persons with an infectious disease in US emergency departments. Medications
provided from the National Hospital Ambulatory Medical Care Survey database with OR shown with 95% Cl and p values.

significant difference between homeless and privately housed
persons. Certain variables, including foreign body removal,
central line placement and endotracheal intubation did not
contain enough subjects within test parameters to yield usable
test results. Complex linear testing on the total number of proce-
dural interventions did not yield a statistically significant result
between homeless and privately housed persons.

When investigating the medication class provided during an
emergency department visit, whether in the emergency depart-
ment or at discharge, there were several significant differences in
the treatment of homeless persons and privately housed persons.
As shown in figure 3, homeless individuals had higher odds of
receiving amebicide agents (adjusted OR 5.78, CI 1.03 to 32.32,
p value: 0.046), tetracycline agents (adjusted OR: 4.14, C1 1.087
to 15.76, p value: 0.037), antimalarial agents (adjusted OR
4.14, CI 1.09 to 15.81, p value: 0.037) and glycopeptide agents
(adjusted OR 5.14, CI 1.56 to 16.89, p value 0.007). Further-
more, homeless persons had lower odds (adjusted OR: 0.29, CI
0.095 to 0.87, p value: 0.027) of being provided a medication
in general (not specifically anti-infective agents) compared with
private residence persons with an infectious disease. Other vari-
ables investigated, as shown in figure 3, did not demonstrate
a statistically significant difference in provision of medications.
Certain anti-infective medication classes, including anthel-
mintics, leprostatics, quinolones, urinary anti-infectives, amino-
glycosides, glycylcyclines and carbapenems did not have enough
subjects fall within test parameters to yield usable test output.

Following the investigation of medications provided to home-
less and private residence individuals, anti-infective medication
prescribing was investigated. Homeless persons had higher odds
of being prescribed antimalarial agents (adjusted OR: 4.70, CI
1.23 to 17.94, p value: 0.024) and tetracycline agents (adjusted
OR: 4.69, CI 1.23 to 17.88, p value: 0.024; figure 4). Other
variables tested did not demonstrate a statistically significant
difference in prescribing habits between homeless individuals
and privately housed individuals (figure 4). Certain anti-infective
agents, including anthelmintics, antifungals, antituberculosis

agents, carbapenems, leprostatics, quinolones, urinary anti-
infectives, aminoglycosides, lincomycin derivatives and glycy-
clines, did not have adequate number of subjects fall within test
parameters, thus did not yield usable test output.

DISCUSSION

This project sought to detect and describe a potential difference
in the management of homeless individuals seeking infection
treatment in US emergency departments compared with their
housed counterparts. A difference in management (defined as
diagnostic services provided, procedures performed and medi-
cation prescribed) between these two populations was detected
in regards to particular procedures performed, as well as specific
medications provided or prescribed.

Diagnostic services

This study hypothesised that there would be a difference in the
utilisation of diagnostic services for homeless persons seeking
infection treatment in US emergency departments, compared
with their housed counterparts. However, a statistically signif-
icant difference was not detected (figure 1). These findings do
not agree with previous research, which has demonstrated a
slight increase in the number of diagnostic services provided to
homeless individuals'’; however, the research did not specifi-
cally look at homeless persons with infectious diseases. Repeated
studies with more recent data would be beneficial to elucidate
an accurate trend.

Procedures

This study hypothesised that there would be a significant differ-
ence in the procedures performed between homeless and non-
homeless populations seeking US emergency department services
with an infectious disease. Previous research has demonstrated
that homeless young adults (although not those specifically seeking
infectious disease treatment) had lower odds of having procedures
performed in US emergency departments.'® In our study, homeless
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Figure 4 Medications prescribed to homeless versus privately housed persons with an infectious disease in US emergency departments.
Medications prescribed from the National Hospital Ambulatory Medical Care Survey database with OR shown with 95% Cl and p values.

persons presenting with an infectious disease had higher odds of
receiving sutures or staples. This finding is perhaps due to clini-
cians having concerns over access to wound care, wound expo-
sure on leaving the emergency setting and access to primary care
treatment on leaving the emergency department. These concerns
might lead clinicians to be more aggressive or comprehensive with
wound closure via sutures or staples.

Medication provided and prescribed

This study hypothesised that there would be a significant
difference in the medications provided to homeless popula-
tions seeking infection treatment in US emergency departments
compared with their housed counterparts. Homeless persons had
higher odds of being provided amebicide, antimalarial, tetracy-
cline and glycopeptide agents. In general, homeless persons had
lower odds of being provided a medication when presenting to
an emergency department with an infectious disease. To the best
of our knowledge, these findings have not been demonstrated in
previous studies; however, we have hypotheses as to why these
relationships exist.

In regards to amebicide agents, providers might be more apt
to cover for amoeba infections in homeless populations due to
a concern over increased exposure in outdoor environments or
water sources. Thus, a homeless person presenting with a diar-
rhoeal illness might be more likely to receive a broader range
of coverage compared with a privately housed person without
potential increased exposure. It is also possible that there is
increased prevalence of amoeba infections in homeless popu-
lations, thus leading to more treatment in this population;
however, to our knowledge this has not been demonstrated
In the literature. In regards to antimalarial agents, the reason
behind their increased provision to homeless persons with an

infectious disease is not immediately clear. Antimalarial medi-
cations are indicated for the treatment of a variety of autoim-
mune conditions, such as systemic lupus erythematous (SLE).
Previous research has demonstrated SLE to be more prevalent in
African American or Hispanic individuals—populations that also
face higher rates of homelessness.’ ' The variables of race and
ethnicity were controlled for in the data analysis, and so should
not be the causal factor of our findings in the absence of bias;
however, because of the use of this large database, the contribu-
tion of bias is not known. We also explored the possibility that
immigrants or refugees who are travelling into the USA—and
might be exposed to malaria in countries where this pathogen
is endemic, thus requiring malarial treatment—might be more
prone to homelessness. However, previous research suggests that
immigrants and refugees do not face higher rates of homeless-
ness.”’ Thus, this finding remains incompletely explained and
warrants further exploration.

Tetracycline agents were more likely to be provided to home-
less persons presenting to US emergency departments with an
infectious disease. Tetracycline antibiotics are first-line agents for
Chlamydial sexually transmitted infections and while previous
studies have yielded varied findings on the prevalence of sexu-
ally transmitted illnesses in homeless populations, there are data
to suggest increased prevalence particularly among homeless
youths, who are at increased risk for such illnesses.'* *' This
increased risk for sexually transmitted infections is multifaceted
and can be associated with increased likelihood of unprotected
sexual intercourse, drug and alcohol use and multiple sexual
partners.'”> An increased prevalence of Chlamydial illnesses
could explain the increased prescribing of tetracycline agents in
this population. Furthermore, several studies have demonstrated
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serological exposure of homeless persons to a broad range of
zoonotic pathogens, including Rickettsia spp and Borrelia
spp.2*? Tetracycline antibiotics are indicated for many zoonotic
infections, infections that homeless persons are perhaps exposed
to more frequently due to the sheer nature of being outdoors
more than housed populations, as well as living in crowded
shelter conditions.?> * Beyond this, tetracycline antibiotics are
generic (thus relatively inexpensive), effective and avoid the
potential for cross-reactivity with penicillin allergies, making
them an alluring drug choice in general.** Thus, the reasoning
behind increased prescribing of tetracycline agents in homeless
populations is likely multifaceted.

Glycopeptide antibiotics were provided more frequently to
homeless individuals presenting to US emergency departments
with infectious diseases. This may be related to the high effi-
cacy in treating MRSA infections.” Previous studies have
demonstrated that homeless persons face higher rates of MRSA
colonisation compared with their housed peers.'* 2% This is
likely related to the transmissibility of MRSA in crowded living
environments; there is also an increased risk of MRSA infec-
tions with intravenous drug use, a phenomenon with a signifi-
cant presence within the homeless community.*® We hypothesise
that the increased prevalence of MRSA exposure and colonisa-
tion in the homeless population is what accounts for increased
prescribing of glycopeptide agents.

When specifically looking at the differences in the medications
prescribed, rather than provided, to homeless persons presenting
with an infectious disease, some medication classes (figure 4) did
not demonstrate statistically significant differences, including
glycopeptide and amebicide agents. Vancomycin (a glycopeptide
agent) is given intravenously, thus is more commonly provided
within the hospital setting versus as an outpatient.”” This likely
contributes to this change in significance when looking only
at prescribed medications. In regards to amebicide agents, it is
possible that homeless persons are more likely to be initiated
on amebicide therapy while in the emergency setting secondary
to concerns over prescription access in the outpatient setting.
Previous studies have demonstrated the significant barriers that
homeless individuals face in regards to prescription access and
medication adherence, which could perhaps lead providers to
provide these more in the emergency setting for those facing
homelessness.” !

There are several limitations in this study. By using a data-
base collected by other individuals, there is potential for error
and bias in the data collection process outside of our knowl-
edge. This includes the inherent bias of differential likelihood
of different populations presenting to the emergency depart-
ment for care. Furthermore, residency status data may contain
errors as it is self-reported by patients and could underestimate
the true homelessness rate.'” Because residency status records
recorded as ‘other’ or ‘missing’ were not included in the anal-
yses, this could have introduced some selection bias. Several tests
conducted on this project did not have subjects fall within the
test parameters and so in these instances, analysis could not be
completed. However, given that so many tests were conducted
and the majority of them produced valid results, this was deemed
acceptable. Many of the findings in this study have not been
demonstrated in the literature, and some findings contradict
previously reported findings. Given this, repeated studies would
be beneficial to support the findings demonstrated.

In conclusion, this study sought to fill a gap in the medical litera-
ture regarding the specific care that homeless individuals receive for
infectious diseases in US emergency departments compared with
privately housed counterparts. Through the use of a retrospective

cohort study design using the NHAMCS-ED 2007-2010 database,
this study sheds light on the differences in care for homeless persons
with infectious diseases in US emergency departments. Homeless
persons had higher odds of receiving sutures or staples, ‘other
procedures’, amebicide agents, antimalarials agents, tetracycline
agents and glycopeptide agents compared with privately housed
persons. Homeless persons had lower odds of being provided
medications during their emergency department visit. Other vari-
ables tested did not demonstrate significant differences. These
findings provide a platform for continual public health research
with more recent data, potentially providing quality improvement
measures for the emergency medical care for homeless persons
with infectious diseases.

Acknowledgements This study would not have been possible without the
expertise of Amy Smark, MD, Misa Mi, PhD, and the Oakland University William
Beaumont School of Medicine Embark Program.

Contributors Conception and design of the study: JB, JW, PK and TAHT. Acquisition
of data: JW and TAHT. Analysis and/or interpretation of data, drafting the article,
revising the article critically for important intellectual content and approval of the
version of the manuscript to be submitted: all authors. Guarantor: TAHT.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access
repository. The dataset used in this study was from the National Hospital Ambulatory
Medical Care Survey (NHAMCS) from 2007 to 2010, emergency department subset,
administered by the Centers for Disease Control and Prevention (CDC). reference:
[dataset] 15. Centers for Disease Control and Prevention. NAMCS/NHAMCS—
Ambulatory Health Care Data Homepage. https://www.cdc.gov/nchs/ahcd/index.htm.
Published 2017. Accessed 20 December 2017.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Tracey A H Taylor http://orcid.org/0000-0002-4739-7127

REFERENCES

1 Salhi BA, White MH, Pitts SR, et a/. Homelessness and Emergency Medicine: A Review
of the Literature. Acad Emerg Med 2018;25:577-93.

2 HUD.gov / U.S. HUD releases 2019 annual homeless assessment report. 2019.
Available: https://www.hud.gov/press/press_releases_media_advisories/HUD_No_
20_003 [Accessed 4 Jan 2021].

3 U.S. Code | US Law | LIl / Legal Information Institute. 42 U.S. code § 11302 - general
definition of homeless individual. Available: https://www.law.cornell.edu/uscode/text/
42/11302 [Accessed 21 Feb 2021].

4 Henry M, Watt R, Mahathey A, et a/. The 2019 annual homeless assessment report
(AHAR) to congress. 2020. Available: https://www.huduser.gov/portal/sites/default/
files/pdf/2019-AHAR-Part-1.pdf [Accessed 13 Feb 2021].

5 National Alliance to End Homelessness. Racial inequality. Available: https:/
endhomelessness.org/homelessness-in-america/what-causes-homelessness/inequality
[Accessed 6 Oct 2020].

6 Homelessness & health: what's the connection? 2019. Available: www.nhchc.org
[Accessed 4 Jan 2021].

6 Barnes J, et al. J Epidemiol Community Health 2024;0:1-7. doi:10.1136/jech-2023-220572

"1ybuAdoo Ag paroarold
‘Ausisnun A9 sesuey 1e 20z ‘Tz 1snbny uo /wod fwg yoal//:dny wouj pspeojumoq 20z 1ISnBny 0Z U0 Z/5022-£202-Y08l/9TT 0T Se paysiiand 1sui :yifesH Anunwwod jolwspid3 ¢


https://www.cdc.gov/nchs/ahcd/index.htm
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-4739-7127
http://dx.doi.org/10.1111/acem.13358
https://www.hud.gov/press/press_releases_media_advisories/HUD_No_20_003
https://www.hud.gov/press/press_releases_media_advisories/HUD_No_20_003
https://www.law.cornell.edu/uscode/text/42/11302
https://www.law.cornell.edu/uscode/text/42/11302
https://www.huduser.gov/portal/sites/default/files/pdf/2019-AHAR-Part-1.pdf
https://www.huduser.gov/portal/sites/default/files/pdf/2019-AHAR-Part-1.pdf
https://endhomelessness.org/homelessness-in-america/what-causes-homelessness/inequality
https://endhomelessness.org/homelessness-in-america/what-causes-homelessness/inequality
www.nhchc.org
http://jech.bmj.com/

Original research

7

Fazel S, Geddes JR, Kushel M. The health of homeless people in high-income
countries: descriptive epidemiology, health consequences, and clinical and policy
recommendations. Lancet 2014:384:1529-40.

Pearson DA, Bruggman AR, Haukoos JS. Out-of-hospital and emergency department
utilization by adult homeless patients. Ann Emerg Med 2007;50:646-52.
Baggett TP, O'Connell 1, Singer DE, et al. The unmet health care needs of homeless
adults: a national study. Am J Public Health 2010;100:1326-33.

Badiaga S, Raoult D, Brouqui P. Preventing and controlling emerging

and reemerging transmissible diseases in the homeless. Emerg Infect Dis
2008;14:1353-9.

Williams SP, Bryant KL. Sexually Transmitted Infection Prevalence among Homeless
Adults in the United States: A Systematic Literature Review. Sex Transm Dis
2018;45:494-504.

Caccamo A, Kachur R, Williams SP. Narrative Review: Sexually Transmitted Diseases
and Homeless Youth-What Do We Know About Sexually Transmitted Disease
Prevalence and Risk? Sex Transm Dis 2017;44:466-76.

Shannon CL, Keizur EM, Fehrenbacher A, et al. Sexually Transmitted Infection Positivity
Among Adolescents With or at High-Risk for Human Immunodeficiency Virus Infection
in Los Angeles and New Orleans. Sex Transm Dis 2019;46:737-42.

Ottomeyer M, Graham CD, Legg AD, et al. Prevalence of Nasal Colonization by
Methicillin-Resistant Staphylococcus aureus in Persons Using a Homeless Shelter in
Kansas City. Front Public Health 2016;4:234.

Centers for Disease Control and Prevention. NAMCS/NHAMCS - ambulatory health
care data homepage. 2017. Available: https://www.cdc.gov/nchs/ahcd/index.htm
[Accessed 20 Dec 2017].

STAT!ref: ICD-9-CM - Volumes 1, 2 & 3. 2015. Available: http://online.statref.com /
Document.aspx?docAddress=vX_cW2IFV8KZKplum91yWQ%3D%3D&Sessionld=
27FC3ESRWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=
infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7CcO#H&1&
ChaptersTab&zuReHqrSljsSANDKG4 1vZeg%3D%3D&&110 [Accessed 2 Jan 2018].
Oates G, Tadros A, Davis SM. A comparison of National Emergency Department use
by homeless versus non-homeless people in the United States. / Health Care Poor
Underserved 2009;20:840-5.

Nam E, Palmer AN, Patel M. Characteristics of Emergency Department Visits by
Homeless Young Adults in the U.S. J Adolesc Health 2021;69:302-7.

Roberts MH, Erdei E. Comparative United States autoimmune disease rates for 2010-
2016 by sex, geographic region, and race. Autoimmun Rev 2020;19:102423.

20

21

22

23

24

25

26

27

28

29

30

31

Tsai J, Gu X. Homelessness among immigrants in the United States: rates,

correlates, and differences compared with native-born adults. Pub Health (Fairfax)
2019;168:107-16.

Clemenzi-Allen AA, Hartogensis W, Cohen SE, et al. Evaluating the Impact of Housing
Status on Gonorrhea and Chlamydia Screening in an HIV Primary Care Setting. Sex
Transm Dis 2019;46:153-8.

Leibler JH, Zakhour CM, Gadhoke P, et al. Zoonotic and Vector-Borne Infections
Among Urban Homeless and Marginalized People in the United States and Europe,
1990-2014. Vector Borne Zoonotic Dis 2016;16:435-44.

Brouqui P, Raoult D. Arthropod-borne diseases in homeless. Ann N'Y Acad Sci
2006;1078:223-35.

UpToDate. Tetracycline: drug information. Available: https://www-uptodate-com/
contents/tetracycline-drug-information?search=tetracycline&source=panel_search_
result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_
rank="1#F226293 [Accessed 14 Jan 2021].

UpToDate. Methicillin-resistant staphylococcus aureus (MRSA) in adults: treatment
of bacteremia. Available: https://www-uptodate-com/contents/methicillin-resistant-
staphylococcus-aureus-mrsa-in-adults-treatment-of-bacteremia?search=glycopeptide
antibiotics&source=search_result&selectedTitle=1~150&usage_
type=default&display_rank=1 [Accessed 14 Jan 2021].

Leibler JH, Liebschutz JM, Keosaian J, et al. Homelessness, Personal Hygiene,

and MRSA Nasal Colonization among Persons Who Inject Drugs. J Urban Health
2019;96:734-40.

Leibler JH, Ledn C, Cardoso LIP, et al. Prevalence and risk factors for MRSA nasal
colonization among persons experiencing homelessness in Boston, MA. J Med
Microbiol 2017;66:1183-8.

Landers TF, Harris RE, Wittum TE, et a/. Colonization with Staphylococcus aureus and
methicillin-resistant S. aureus among a sample of homeless individuals, Ohio. Infect
Control Hosp Epidemiol 2009;30:801-3.

UpToDate. Vancomycin: drug information. Available: https://www-uptodate-com/
contents/vancomycin-drug-information?search=vancomycin&source=panel_search_
result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_
rank="1#F233378 [Accessed 14 Jan 2021].

Hunter CE, Palepu A, Farrell S, et al. Barriers to Prescription Medication Adherence
Among Homeless and Vulnerably Housed Adults in Three Canadian Cities. J Prim Care
Community Health 2015;6:154-61.

Turnbull J, Muckle W, Masters C. Homelessness and health. CMAJ 2007;177:1065-6.

Barnes J, et al. J Epidemiol Community Health 2024;0:1-7. doi:10.1136/jech-2023-220572

"1ybuAdoo Ag paroarold
‘Aisianiun A1) sesuey e $20z ‘Tz 1snbny uo /wod fwg yaaly/:dny wody papeojumod v20g 1snbny 0Z Uo 225022-£202-U2al/9gTT 0T se paysignd isiy yyjesH Aunwwo) [olwaspid3 ¢


http://dx.doi.org/10.1016/S0140-6736(14)61132-6
http://dx.doi.org/10.1016/j.annemergmed.2007.07.015
http://dx.doi.org/10.2105/AJPH.2009.180109
http://dx.doi.org/10.3201/eid1409.080204
http://dx.doi.org/10.1097/OLQ.0000000000000780
http://dx.doi.org/10.1097/OLQ.0000000000000633
http://dx.doi.org/10.1097/OLQ.0000000000001056
http://dx.doi.org/10.3389/fpubh.2016.00234
https://www.cdc.gov/nchs/ahcd/index.htm
http://online.statref.com%20/Document.aspx?docAddress=vX_cW2IFV8KZKpIum91yWQ%3D%3D&SessionId=27FC3E5RWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7Cc0#H&1&ChaptersTab&zuReHqrSIjsANDKG41vZeg%3D%3D&&110
http://online.statref.com%20/Document.aspx?docAddress=vX_cW2IFV8KZKpIum91yWQ%3D%3D&SessionId=27FC3E5RWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7Cc0#H&1&ChaptersTab&zuReHqrSIjsANDKG41vZeg%3D%3D&&110
http://online.statref.com%20/Document.aspx?docAddress=vX_cW2IFV8KZKpIum91yWQ%3D%3D&SessionId=27FC3E5RWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7Cc0#H&1&ChaptersTab&zuReHqrSIjsANDKG41vZeg%3D%3D&&110
http://online.statref.com%20/Document.aspx?docAddress=vX_cW2IFV8KZKpIum91yWQ%3D%3D&SessionId=27FC3E5RWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7Cc0#H&1&ChaptersTab&zuReHqrSIjsANDKG41vZeg%3D%3D&&110
http://online.statref.com%20/Document.aspx?docAddress=vX_cW2IFV8KZKpIum91yWQ%3D%3D&SessionId=27FC3E5RWDUYJWXS&Scroll=1&goBestMatch=true&Index=0&searchContext=infect%7Cc0%7C%7C10%7C1%7C0%7C0%7C0%7C0%7C%7Cc0#H&1&ChaptersTab&zuReHqrSIjsANDKG41vZeg%3D%3D&&110
http://dx.doi.org/10.1353/hpu.0.0192
http://dx.doi.org/10.1353/hpu.0.0192
http://dx.doi.org/10.1016/j.jadohealth.2020.11.024
http://dx.doi.org/10.1016/j.autrev.2019.102423
http://dx.doi.org/10.1016/j.puhe.2018.12.017
http://dx.doi.org/10.1097/OLQ.0000000000000939
http://dx.doi.org/10.1097/OLQ.0000000000000939
http://dx.doi.org/10.1089/vbz.2015.1863
http://dx.doi.org/10.1196/annals.1374.041
https://www-uptodate-com/contents/tetracycline-drug-information?search=tetracycline&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F226293
https://www-uptodate-com/contents/tetracycline-drug-information?search=tetracycline&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F226293
https://www-uptodate-com/contents/tetracycline-drug-information?search=tetracycline&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F226293
https://www-uptodate-com/contents/tetracycline-drug-information?search=tetracycline&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F226293
https://www-uptodate-com/contents/methicillin-resistant-staphylococcus-aureus-mrsa-in-adults-treatment-of-bacteremia?search=glycopeptide%20antibiotics&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://www-uptodate-com/contents/methicillin-resistant-staphylococcus-aureus-mrsa-in-adults-treatment-of-bacteremia?search=glycopeptide%20antibiotics&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://www-uptodate-com/contents/methicillin-resistant-staphylococcus-aureus-mrsa-in-adults-treatment-of-bacteremia?search=glycopeptide%20antibiotics&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://www-uptodate-com/contents/methicillin-resistant-staphylococcus-aureus-mrsa-in-adults-treatment-of-bacteremia?search=glycopeptide%20antibiotics&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
http://dx.doi.org/10.1007/s11524-019-00379-9
http://dx.doi.org/10.1099/jmm.0.000552
http://dx.doi.org/10.1099/jmm.0.000552
http://dx.doi.org/10.1086/599018
http://dx.doi.org/10.1086/599018
https://www-uptodate-com/contents/vancomycin-drug-information?search=vancomycin&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F233378
https://www-uptodate-com/contents/vancomycin-drug-information?search=vancomycin&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F233378
https://www-uptodate-com/contents/vancomycin-drug-information?search=vancomycin&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F233378
https://www-uptodate-com/contents/vancomycin-drug-information?search=vancomycin&source=panel_search_result&selectedTitle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1#F233378
http://dx.doi.org/10.1177/2150131914560610
http://dx.doi.org/10.1177/2150131914560610
http://dx.doi.org/10.1503/cmaj.071294
http://jech.bmj.com/

	Comparative Treatment of Homeless Persons With an Infectious Disease in the US Emergency Department Setting: A Retrospective Approach
	Comparative treatment of homeless persons with an infectious disease in the US emergency department setting: a retrospective approach
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Inclusion criteria
	Variables
	Statistical analysis

	Results
	Discussion
	Diagnostic services
	Procedures
	Medication provided and prescribed

	References


