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Background: The effects of housing insecurity on surgical care are under researched and largely unknown. Thus
far, studies on surgery outcomes of people experiencing homelessness either focus on shelter-based patients or do
not differentiate whether patients are sheltered or unsheltered, despite significant differences in care needs and
health risks. Herein we provide the first report on surgical care trends of people experiencing unsheltered
homelessness.

Methods: Clinical history, medication list, and blood pressure records of 300 people experiencing unsheltered
homelessness receiving care at a free mobile clinic were deidentified, downloaded and analyzed in R studio 4.3.0.
Participants were asked whether they had undergone surgery and included surgical history for those who had.
Results: Of 300 participants, 18 % (N = 55) had a history of surgery, most common being 1) orthopedics (N = 20),
2) vascular (N = 18), 3) general (N = 6), 4) acute trauma response (N = 5), 5) ophthalmology (N = 4), 6) surgical
oncology (N = 2). Post-discharge, 13 % returned with wound site infections and 9 % were readmitted for
treatment. Chi Square test showed Hypertension [X2 (1, n = 300)=10.9, p < 0.001] and Type II Diabetes [X2 (1,
n = 300)=10.5, p = 0.0012] significantly increased likelihood of needing vascular surgery, particularly lower
extremity wound debridement or amputation.

Conclusion: Little research has been done assessing surgical care trends for people experiencing unsheltered
homelessness. Results indicate possible presence of barriers accessing cancer care and increased risk for vascular
disease needing surgical intervention. Future research is needed to understand, address, and overcome current
surgical care barriers to help this at-risk and underserved community.

Introduction

People Experiencing Homelessness (PEH) are a vulnerable popula-
tion with marked disparities in health outcomes and reduced access to
healthcare [1-3]. The high rates of morbidity and mortality [2,3] faced
by PEH compared to the general population implores medical and public
health researchers to assess trends in PEH use of healthcare services to
better understand care gaps and post- engagement with care outcomes.
Research has found PEH engage with different aspects of the healthcare
system in distinct ways. For example, reports show PEH have low

engagement rates with primary care services, [4-6] and high engage-
ment rates with emergency department (ED) services [7-10], when
compared to the general population. Such findings demonstrate that
existing barriers to PEH accessing medical care are not uniform across
health systems and specialties.

While engagement trends, and post- service engagement health
outcomes, are well described for some medical specialties and clinical
services, research reporting surgery trends and post-surgical outcomes
of PEH is scant. The dearth in PEH surgical service engagement litera-
ture means little is known on topics of clinical concern, such as most

* Corresponding author at: University of Miami Miller School of Medicine, 1600 NW 10th Ave #1140, Miami, FL 33136, USA.

E-mail address: jlaban@med.miami.edu (J. Laban).

https://doi.org/10.1016/j.sipas.2024.100244

Received 10 August 2023; Received in revised form 28 March 2024; Accepted 29 March 2024

Available online 2 April 2024

2666-2620/© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-

nc/4.0/).


mailto:jlaban@med.miami.edu
www.sciencedirect.com/science/journal/26662620
https://www.sciencedirect.com/journal/surgery-in-practice-and-science
https://doi.org/10.1016/j.sipas.2024.100244
https://doi.org/10.1016/j.sipas.2024.100244
https://doi.org/10.1016/j.sipas.2024.100244
http://crossmark.crossref.org/dialog/?doi=10.1016/j.sipas.2024.100244&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

S. Parmar et al.

common procedures, pre- and post-discharge outcomes, infection rates
and hospital readmission rates [11]. Studies which do investigate PEH
surgery trends are based primarily on shelter-based PEH (PESH); even
rarer are studies focusing on People Experiencing Unsheltered Home-
lessness (PEUH) [11].

PEUH represent around 30 % of the total PEH population in the
United States [12]. Studies show PEUH have unique disease trends and
care needs compared to PESH [13-16]. A survey of 100,000 PEH found
PEUH identify more often as male and are younger on average than
PESH. When the survey compared PEUH and PESH clinical trends, PEUH
were found to experience increased rates of substance use disorder and
severe psychiatric comorbidities, and PEUH identifying as female and
transgender were at significantly increased risk of premature mortality
[16]. Health services studies indicate PEUH and PESH also have notable
differences in engagement trends. Studies on rate of primary care service
use among PEH show 25 % of PESH vs. <10 % of PEUH routinely engage
with primary care services [13,16-18]. Treglia et al. found PESH visit
the ED more frequently and have increased rates of hospital admission
compared to PEUH. It is currently unknown if these differences between
PESH and PEUH engagement trends extend to surgical care services.

Our aim is to begin to fill the existing data gap in PEUH engagement
with surgical health services by reporting surgery types and trends in a
cohort of PEUH presenting at a free medical clinic in Miami-Dade
County. Herein we will report: 1) cohort characteristics, most common
indications for surgery, rates of surgical care, and most common types of
surgery, 2) describe PEUH experiences of post-surgery discharge and
follow-up care, including reports of surgical wound infections, pain
management, and hospital readmission rate, and 3) conduct relative risk
analysis to assess impact of two common chronic diseases, Type II Dia-
betes and Hypertension, on PEUH surgery trends and post- surgical
health outcomes.

Methods

Research protocols for participant recruitment and informed consent
were completed in compliance with regulations outlined by the Uni-
versity of Miami as well as the Florida Department of Health and was
approved by the Human Services Office of Human Research Protections.

Research Setting: Patient clinical history, surgical history, current
medications, as well as demographic information were documented
during clinical street outreach encounters conducted by Miami Street
Medicine, a 501c3 nonprofit registered with the Florida Department of
Health. Funding for equipment and medications are charity-based and
nonprofit grant sourced. The encounters took place between January
2021 and May 2023. Patients were approached at their rough sleeper
quarters - in tents, sleeping bags, or blankets located on sidewalks, in
encampments, or areas under overpasses. Patients were asked if they
would like to receive medical care. If they said yes, the patient was then
evaluated on the street, and a patient navigation coordinator could
arrange additional outpatient or inpatient follow up care if needed. The
weekly outreach schedule was spread by word of mouth. The geographic
scope was limited to a one-mile radius around Jackson Memorial Hos-
pital, an area known as the Miami Medical District.

Participant Recruitment: Patients who consented to medical man-
agement by Miami Street Medicine physicians and staff had the option to
separately consent to have the results made available for research pur-
poses. Miami Street Medicine have staff who can conduct clinical his-
tories on site in English, Spanish, and Haitian Creole, and have a dial-in
translation service for patients with any other primary language pref-
erences. To be included in this study, participants had to self-report
experiencing unsheltered homelessness at the time of consent. If
eligible, patients were then educated on the reasons for their clinical
data, and study methods taken to uphold patient anonymity were
thoroughly explained. In addition, patients were informed that should
they refuse, their refusal to research participation did not preclude them
from receiving medical care.
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Data collection

Patient History: During the patient encounter, clinic staff docu-
mented the patient’s list of present illnesses, including new symptoms,
recent diagnosis, and chronic diseases. Participant demographics factors
such as age, gender, race and ethnicity were documented as well. During
the clinical encounter, patients are asked to present any prescription
medication bottles they had brought with them to staff to assess medi-
cation type and adherence to recommended treatment.

When taking patient histories, clinic staff asked included study par-
ticipants whether they had ever undergone a surgical procedure. If the
participant reported that they had previously undergone a surgery, they
were then asked follow-up questions. Participants were asked to provide
information on the type of procedure, the clinical indication, how long it
had been since their procedure, and whether the procedure was sched-
uled or had been part of an emergency. Participants were also asked to
describe their experiences with follow-up care post-surgical discharge.
Miami Street Medicine volunteers and staff involved with patient care
had access to the participant chart in a HIPAA compliant Research
Electronic Data Capture (REDCap) record system. After each clinical
encounter clinic staff would transfer study relevant information to the
REDCap, and then safely dispose of any written material. Participant
information was de-identified before being downloaded and sent to re-
searchers in an Excel data spreadsheet for analysis.

Blood Pressure Readings: Blood pressure measurements followed the
standard American Heart Association protocol guidelines and used an
Omron HEM 907XL blood pressure monitor. Patients sat on a portable
stool with their arm relaxed at the level of their heart. The pressure cuff
was placed on either the left or right upper arm while the patient’s feet
were firmly on the floor. Results were entered into a REDCap database
and were similarly de-identified before being downloaded and sent to
researchers for analysis. Study criteria for elevated blood pressure fol-
lowed the American College of Cardiology definition: systolic blood
pressure >130 mmHg and diastolic blood pressure >80 mmHg [19].

Statistical Analysis: Statistical analysis was performed using R studio
version 4.3.0.

Results

De-identified data from 300 patients treated by Miami Street Medi-
cine are presented. Of the 300 included participants, 55 PEUH reported
previously undergoing a surgical procedure.

1) Cohort demographics, surgical types and trends

Demographic details of participants and relative rates of surgical
care can be found in Appendix Table 1. Average ages were compared
with unpaired two tailed t-test. Demographic groups with less than 4
participants were not included. When comparing the 245 participants
without a surgical history to the 55 who had undergone a previous
surgical procedure, no significant differences in participant de-
mographics were identified.

A visual representation for the most common surgery types can be
seen in Fig. 1.

The most common area of surgical focus was orthopedics. The most
common orthopedic procedures were total knee arthroscopy (N = 5),
followed by foot surgeries, including open reduction and internal fixa-
tion for toe or ankle fractures and calcaneal stress fracture (N = 4),
followed by shoulder surgeries (N = 2). Vascular procedures were the
second most common and were mostly debridement procedures (N =
11) and limb amputations (N = 5) to treat lower extremity wound in-
fections. General surgeries were third and the most common procedures
were hernia repairs (N = 5). Acute trauma response consisted of surgical
exploration procedures to treat gunshot wounds to the face and
abdomen as well as one for stabilization post motor vehicle accident.
Surgical ophthalmology care was for cataract procedures and one to
treat an orbital wound infection. Both oncology procedures were mel-
anoma removals.
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Most Common Surgery Types by Specialty
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Fig. 1. Most Common Surgery Types by Specialty.

When participants were asked about the clinical indication for their
surgery, 47 of 55 participants stated the reason to be lower extremity
pain or open wound. Of the 245 participants who did not have a surgical
history, 20.4 % indicated having lower extremity pain or numbness and
chronic lower extremity wounds when they were asked to list their
presenting illnesses.

2) Post- surgery in-hospital stay, discharge follow-up and care

The most common post-surgical length of stay reported was 4 days (N
= 8). Average length of stay was not included in the report as results
were substantially affected by an outlier from one participant who was
admitted to the hospital for over 9 months. When participants were
asked whether they were readmitted to the hospital within 30 days after
being discharged post-surgery, 20 % (N = 11) of participants stated they
returned to the ED at least one time within 30 days of post-surgery
discharge. The most common reason participants went to the ED was
surgical site infection (N = 7). At the time of ED presentation, two
infection cases had already progressed to cellulitis and one to osteo-
myelitis. Of the seven participants who returned to the ED, five needed
to be admitted for inpatient hospital treatment. Therefore, of the PEUH
who had previously undergone a surgical procedure, 9 % reported
having surgical wound site infections requiring intravenous antibiotics.

When asked for feedback on their surgical experience and how it
could have been improved, participants routinely spoke about feeling
high levels of pain and going long periods of time without adequate pain
management, both while in the hospital and after discharge. Post-
discharge, 13.0 % of participants reported being prescribed opioids.
The rest of the PEUH participants, including participants who received
orthopedic surgeries and amputations, reported being prescribed non-
opioid analgesics for pain management post procedure.

3) Impact of chronic diseases on PEUH surgery outcomes

Hypertension was the most common chronic illness reported for all
participants, regardless of surgical history. Of the 55 participants who
had undergone a surgical procedure, 57 % reported clinical history
significant for hypertension. Among participants who had not under-
gone surgery, 15.9 % self-reported a clinical history significant for hy-
pertension. Participants with a history of hypertension were at increased
risk of requiring surgical care RR 2.12, 95 % CI 1.36-3.31, p = 0.0009.
Chi square test showed having a clinical diagnosis of hypertension made
participants significantly more likely to have undergone vascular sur-
gery, particularly for lower extremity open wound debridement or
amputation X? (1, n = 300) = 10.9, p = 0.000985.

During the physical exam, blood pressures were taken, and no dif-
ferences was found between the surgical history vs. no surgical history
group rates of elevated blood pressure. The clinical encounter blood
pressure assessments found 71 % of participants with a surgical history

to have elevated blood pressure, and 57 % of participants without a
surgical history to have elevated blood pressure. The participants with a
history of surgery were not found to be at increased risk for having
elevated blood pressure during the clinical encounter RR 0.79, 95 % CI
0.62-1.01, p = 0.0654. Not every participant had more than one clinical
encounter, and without a second blood pressure reading taken between
1 and 4 weeks after the first, we cannot confirm the elevated blood
pressures found are indicative of the true clinical hypertension preva-
lence rate by American College of Cardiology and American Heart As-
sociation diagnostic criteria standards.

Participants with a previous surgical history were significantly more
likely to report being prescribed hypertension medication in the past.
Participant adherence to blood pressure medication use was low. In both
surgery and non-surgery groups, only around 35 % of those previously
prescribed blood pressure medication reported routinely taking it. The
most common hypertension medications used in both groups were ACE
inhibitors, ARBs and beta blockers. The single most common blood
pressure medication reported was lisinopril, representing over 30 % of
all medications taken by participants.

The second most common disease reported by participants, both with
and without a surgical history, was Type II Diabetes. Of the 245 par-
ticipants without a surgical history, 11.1 % reported being diagnosed
with Type II Diabetes vs. 32.7 % of participants with a surgical history.
Participants with a surgical history were at increased risk of having a
Type II Diabetes diagnosis RR 2.97, 95 % CI 1.77-4.99, p < 0.0001.
Further analysis with a chi square test showed participants with Type II
Diabetes were also more likely to have had vascular surgery, particularly
for lower extremity open wound amputation or debridement X2 (1, n =
300) = 10.5, p = 0.001201. Almost all participants who reported having
Type II Diabetes, regardless of surgical history, stated they had previ-
ously been prescribed medication. Adherence to blood sugar control
medication was higher than blood pressure control medication. Around
55 % in both the surgical history and no surgical history group reported
routinely taking their blood sugar medication. Metformin was the most
common medication prescribed, representing over 40 % of total Dia-
betes medications, followed by insulin and sulfonylureas. Miami Street
Medicine only provides Hemoglobin Alc readings by patient request,
and only 5 participants out of the total 300 PEUH cohort requested to
have their Alc measured at clinic.

Discussion

Our study of 300 participant clinical histories yielded significant
insights on trends of PEUH and surgical health services engagement. Our
study found 18 % of PEUH participants had a previous history of
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undergoing surgery. Results indicate two notable areas of dispersion
from average rates of surgical care engagement: first, the reduced rates of
oncology procedures compared to the general population, and second,
the increased rate of vascular surgeries, such as limb amputations and
wound debridement procedures.

Only 2 participants received surgery as part of oncology treatment,
and both were melanoma removal procedures. There were no surgical
oncology cases for colon, breast, lung, and other types of cancers com-
mon in the population and routinely treated with surgical care. To be
clear, we do not believe that lower rates of surgical oncology indicate
overall lower rates of cancer. To the contrary, national data shows PEH
have increased rates of multiple types of cancers and numerous studies
have shown PEUH have high rates of cancer risk increasing behaviors
such as smoking [20,21]. Reduced surgical cancer treatment rates are
more likely to reflect reduced rates of early disease diagnosis, as existing
barriers to primary care for PEUH [4-6] means they are unlikely to
benefit from routine cancer screenings.

Inaccessibility of primary care may be a key component, in addition
to surgical oncology findings, to trends in vascular surgery engagement
found in the cohort. In addition to reduced rates of routine cancer
screening, PEUH in our study do not benefit from any outpatient pro-
active care for health promotion and illnesses prevention. Instead, they
rely on interventive care for acute symptom management of established
diseases [13,18-21] Our study found Hypertension and Type II Diabetes
to be significantly associated with participants requiring surgical care,
particularly vascular surgery. Hypertension and Type II Diabetes are two
diseases routinely managed in outpatient primary care settings [22].
Lack of outpatient prevention care monitoring and managing these
chronic diseases likely impact the rate of interventive care necessary to
treat toxic sequela of untreated disease, such as amputations and wound
debridement treatments. National data indicates 4 % of patients with
Peripheral Artery Disease will end up undergoing amputation [23].
Results of our cohort study lead us to believe the rates are likely much
higher in PEUH.

While our findings offer insight on the impact of lack of primary care
on surgical care trends for PEUH. At the same time, lack of routine
primary care use by participants produces several important study
limitations. Notably, interpreting the data it is unclear whether the
increased rate of Hypertension and Type II Diabetes found in cohort
participants who had previously received surgical care indicates par-
ticipants with these conditions were at increased risk for needing sur-
gical intervention or the surgery offered an opportunity for PEUH to be
seen by a health professional to provide a diagnosis. Equal rates of
elevated blood pressure during the one-time measurements taken at
clinical encounters provide additional evidence indicating the later to be
the case, however even these readings must be questioned as they were
only taken one-time and as such are not an accurate reflection of clinical
hypertension prevalence.

The greatest limitation to our study is also its greatest strength,
which is that to our knowledge it is the first to report trends of PEUH
engagement with surgical care. We are presenting trends, risks, and
outcomes which were previously completely unknown in this popula-
tion. While doing so contributes substantial insight on an under
researched and vulnerable population, the paucity of data makes it
impossible to assess validity of results by comparison with other pub-
lished literature in the field. A review of literature for studies on PEH
and vascular surgery yielded two studies: one by Levin et al. [24] and
one by Titan et al. [25]. The Levin et al. study was not aimed at inves-
tigating care trends for PEH, but rather included data from a registry on
which 0.2 % of included entrees indicated the individual had a current
or previous history of unstable housing [24]. Titan et al. conducted a
study of PEH who recently underwent general, vascular, or orthopedic
surgery, grouping all three types together when reporting results [25].
We consulted a Systematic Literature Review published in 2022 by Abel
et al. which confirmed these to be the only published studies on PEH and
vascular surgery. The review did not find any surgery studies that
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reported findings specifically on PEUH [11].

Current shortages of PEUH outcomes present in surgical literature
could be partially attributed to common methods of participant
recruitment and data collection limiting the ability for post-study
analysis of outcomes specific to PEUH. To collect PEH data, studies
will commonly use the following two methods: 1) recruit participants
from a shelter [6,26], or 2) collect de-identified datasets with relevant
codes from International Classification of Disease (ICD) 10th Edition
listed in patient charts. Surgeries are commonly performed in hospital
settings; as such, the second data collection method is often used in
studies assessing surgical care trends of PEH [25,27-33]. Previously
ICD-10 did not have codes to differentiate sheltered vs. unsheltered
homelessness [34]. As such, results from these studies could not report
outcomes specific to PEUH or shelter based PEH. For example, the Titan
et al. study analyzed a hospital dataset containing patients with the
ICD-10 code for housing instability to assess PEH outcomes
post-discharge from general, vascular, and orthopedic surgery. The
study found patients with the ICD-10 code for housing instability were at
increased risk for 30-day hospital readmission compared to participants
without the ICD-10 code in their charts [25]. It is unknown whether
these findings would still be valid were data on PEUH analyzed sepa-
rately. With the addition of ICD-10 z codes, differentiation is possible:
759.01 is sheltered homelessness and Z59.02 is unsheltered homeless-
ness. Widescale use of z codes would generate large datasets trending
the surgical outcomes of PESH and PEUH that could be used to assess
their similarities and differences. Unfortunately, use of z codes in patient
charts remains fairly uncommon. To increase the quality and quantity of
data on PEUH surgical outcomes, researchers should advocate for the
use of z codes at their clinical sites to standardize the documentation of
housing status in patient charts. Doing so will allow for independent
assessment of PEUH and PESH, as combining the two limits generaliz-
ability of results. When studies report specifically on outcomes of PEUH
or PESH, the results will have increased accuracy and validity and will
better inform clinical care strategies.

Understanding the nuanced risks and needs of each group will also
enable more targeted patient outreach, reduce barriers to important
health services, and improve outcomes for PESH and PEUH patients who
undergo surgical care. Increasing the amount of PEUH surgical data
available will inform which areas to assess further with longitudinal
study design, as well as identify outcomes of interest. Longitudinal
studies in turn inform the development of interventions and pilot pro-
grams; importantly, they can also be used to advocate for the imple-
mentation of coordinated care models [35]. Indeed, an integrated care
model may benefit PEUH and improve their post-surgical outcomes,
however without published data the potential for positive impact re-
mains unknown. On a broader scale, national data will document how
different geographic areas may vary in PEUH surgical care access and
subsequent outcomes, highlighting regional differences that could be
used to inform changes in public health and healthcare policies.

The goal of this study was to add to the data available on PEUH
surgical outcomes; however, surprisingly, there were no other surgical
outcomes published on PEUH, and thus no context to base our results,
guide the focus of longitudinal studies, develop pilot programs, evaluate
clinical care models, and justify healthcare policy implementation. A
key takeaway point from this study is that there are no findings which
means there are no evidence-informed quality improvement efforts and
interventions helping this high-risk population when undergoing sur-
gical procedures. It is our hope that these results spur new research to
ensure efforts to improve surgical outcomes for PEUH are rooted in
evidence-based science so that PEUH receive care that is both consid-
erate in approach and clinically effective.
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Characteristic No Surgery N = 245 (81 %) Surgery N = 55 (18 %) Relative Risk Significance, P Confidence Intervals
Age, Mean (SD) 53.6 (13.3) 55.2 (9.3) - 0.3980 —5.3-2.1
Age, No. (%) 12 (5 %) - 0.93 - -
20-29 24 (10 %) 5(9 %) 0.72 0.8733 0.4-2.3
30-39 37 (15 %) 6 (11 %) 1.17 0.4322 0.3-1.6
40-49 76 (31 %) 20(36 %) 1.15 0.4319 0.8-1.7
50-59 70 (29 %) 18 (33 %) 0.93 0.5336 0.3-1.0
60-69 26 (11 %) 5(9 %) 0.8980 0.7-1.6
70+
Gender, No. (%) 164 (67 %) 38 (69 %) 1.00 0.9687 0.8-1.2
Male 81 (33 %) 19 (31 %) 1.00 0.9686 0.7-1.5
Female
Race and Ethnicity, 92 (25 %) 21 (50 %) 1.22 0.2922 0.8-1.8
No. (%) 91 (42 %) 20 (32 %) 1.22 0.4073 0.8-1.7
Hispanic / Latinx 54 (32 %) 12 (12 %) 1.03 0.9158 0.6-1.8
Non-Hispanic African American 10 (2 %) — — - —
Non-Hispanic White
Other
Language of Interview, 166 (68 %) 37 (67 %) 1.03 0.7706 0.8-1.3
No. (%) 65 (27 %) 16 (29 %) 0.59 0.7636 0.6-1.5
English 14 (6 %) - - - -
Spanish
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