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Abstract

Telehealth is an increasingly used means of providing healthcare to the homeless. However, authors have noted barriers to offering
healthcare using this option. Difficulty in reaching patients, inability to obtain basic vital signs, trouble providing necessary
medications for common conditions, and problems with some individuals using the technology. Remote Area Medicine employs
a different model to overcome these issues. Clinics are held within a homeless shelter with all the needed equipment. A nurse is
present to obtain medical information and assist the providers by obtaining vital signs, etc. Basic medications are provided free of
charge if the patient is uninsured. Additionally, a medical van has been outfitted with telehealth access to allow those patients not
in the shelter to access care. This article documents 6 months of patient data showing the effectiveness of this program.

Plain Language Summary

Homeless individuals face profound challenges in accessing healthcare. Chronic conditions such as heart disease, diabetes, and
HIV/AIDS are up to six times more prevalent in this population than in the public. In addition, mental health disorders occur
20% more frequently in this group. This study examines 6 months of data from Remote Area Medical’s (RAM) telehealth initia-
tive, which integrates shelter-based clinics and mobile units to reduce healthcare barriers. The RAM hybrid model distinguishes
itself from other telehealth efforts through its in-person support infrastructure, offering both flexibility and continuity of care.
The findings underscore the feasibility and impact of this approach for improving care delivery among vulnerable populations.
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Furthermore, while telehealth shows promise, widespread

omelessness in the United States continues to
Hrise, with over 770,000 individuals experienc-
ing homelessness as of January 2024—an 18%
increase from 2023." This population’s access to preven-
tative care, chronic disease management, and follow-up
services is fragmented and frequently inadequate.
Emergency departments often become the default care
site, which drives up healthcare costs and compromises
patient outcomes.
Living without a stable shelter exacerbates obstacles
to health maintenance, including the inability to store
medications, maintain hygiene, and access timely care.
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implementation remains difficult due to low smartphone
ownership, limited digital literacy, and financial barriers
to connectivity. Nevertheless, telehealth models incorpo-
rating human support, such as onsite clinical staff, have
improved marginalized populations’ satisfaction and
outcomes.’

Established programs like Boston Health Care, Sharon,
Massachusetts, US for the Homeless and the University of
California, Los Angeles (UCLA), Mobile Clinic Project
have demonstrated success, though many initiatives strug-
gle to scale due to operational or funding limitations.
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The Remote Area Medical (RAM) hybrid approach—
delivering care via mobile units and shelter partner-
ships—addresses many systemic constraints. In addition,
RAM’s annual budget is significantly lower ($80,000,
€69,000) than that of the Boston and UCLA programs,
reflecting its more focused scope and extensive volunteer
participation.

Boston Health Care for the Homeless provides case
managers, low-cost cell phones with unlimited minutes,
and biweekly calls assessing equipment needs, medica-
tion access, food security, transportation, and utilities.
In contrast, the RAM model provides only medical care,
with a nurse onsite to assist the patient. Patients are seen
either in shelters or in RAM’s mobile van. And the UCLA
Mobile Clinic Project is state funded with a $25 million
(€22 million) grant, and is largely run by students. It offers
additional services (e.g., teleultrasound).

This observational study reviews 650 patient visits over
6 months in 2024.

Methods

The program design reflects current best practices in care
for underserved populations, including integrated care
coordination, nurse-led diagnostic support and embed-
ded patient education. Similar approaches have increased
healthcare engagement in prior studies treating vulnerable
groups.??

Patients were seen at two primary sites: Knox
Area Rescue Ministries (KARM) homeless shelter
(400 beds), Knoxville, Tennessee, US, and CareCuts
nongovernmental organization (NGO) mobile RAM van,
Knoxville, Tennessee, US Each location is equipped with
telehealth-ready examination rooms. Volunteer primary
physicians and experienced volunteer nurses provided care.
Nursing students were observed under instructor’s super-
vision. The nurse obtained vital signs, confirmed allergies
and medications, and remained during consultations to
assist with lung and heart auscultation, skin lesion photog-
raphy, otoscope and throat examination, wound dressing,
and sample medication provision. For hearing-impaired
patients, nurses facilitated communication.

Prescriptions were called into a local pharmacy. Insured
patients used their coverage, while donated funds assisted
the uninsured. Controlled substances were not prescribed.
If needed, referrals were made to a local physician group.
The providers entered encounter data into an electronic
medical record. For this research, the primary author
reviewed each record to extract data for analysis into an
Excel spreadsheet. Each patient received a number to
maintain confidentiality.

Results
The data for the 650 patient visits during the first 6 months
of 2024 were analyzed. The reasons for the patient visit,
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medical histories, and medications are listed in Table 1.
The medical history entered was categorized into the
following general areas based on the patient’s discussion
with the nurse.

The patient population showed a concentration of
middle-aged adults, with the majority falling between
40 and 59 years of age—aligning with US national demo-
graphics for unhoused populations. The distribution of
gender reflected national statistics, with a higher propor-
tion of males (61.1%). Acute care needs were the primary
reason for visits; however, only 21% of patients returned for
follow-up. The details of patient visits are listed in Table 2.

Approximately, 60% of patients did not have a pri-
mary care provider despite some having insurance cover-
age. Nearly one in five visits were for chronic medication
refills, underscoring the demand for longitudinal care.
The high percentage of patients with multiple visits sug-
gests successful engagement with the telehealth program
for ongoing care needs.

Antibiotics were prescribed in 43% of encounters—a
notably higher rate than the 13.6% to 19.1% reported
in studies of emergency settings (Denny et al., 2019 and
that by Lowery et al)* This might suggest an indication
of inappropriate care. However, several studies reveal that
homeless individuals who present for care have a greater
need for antibiotics than housed individuals. A system-
atic review by Waddell et al.’ highlights that homeless
individuals have a higher prevalence and incidence of
various infectious diseases, which often necessitate anti-
biotic treatment. Furthermore, the study by Ly et al.® on
homeless individuals hospitalized in infectious disease
units in Marseille, France, reported that respiratory tract
infections, which typically require antibiotic treatment,
were significantly more common among homeless patients
compared with housed controls.

The most frequently prescribed medications were to
treat hypertension, followed by psychiatric and respira-
tory medications. Over-the-counter medications such
as acetaminophen/paracetamol, ibuprofen, and allergy
medications were given to the patients, if required, at the
time of the visit. The most frequently prescribed drugs are
listed in Figure 2.

Emergency department costs that were potentially
avoided ranged from $945,000 to $2.83 million (€814,402
to €2.44 million). This is a stark contrast to the estimated
$14,000 (€12,060) cost to operate the RAM telehealth
program over the study period. The cost comparison is
based on the FAIR Health (TalktoMira claim database,
2.5 billion records) inflation-adjusted estimate.’

More than 80% of patient encounters included
education, compared to just 20% for insured individuals
nationally.®

Unlike another report,’ psychiatric problems were not
the primary reason for seeking care.
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Table 1. Medical background information leading to patient visits, including medical history and medications (N = 650) during the first 6 months

of 2024

Reasons for patient visit

Medical history

Medications

I.New problem |. Diabetes
2. Existing issue (follow-up)
3. Routine checkup/screening

4. Medication refill

2. Heart failure
3. Hypertension

4. Hypercholesterolemia

5. Handicap classification for the homeless 5.COPD
shelter to allow a lower bunk for sleeping. 6. Stroke
6. Wound care 7.HIV/AIDS
8. Heart attack/MI
9.ETOH

10. Substance abuse
I'l. Hepatitis A, B, C

12. Pregnant
I3.Trauma

14. Psychiatric
15. Migraine
16. Asthma

17. Seizure

18. Major surgery

|. OTC medications

2. Antibiotics

3. Psych medications

4. BP medications

5. Diabetes medications

6. Controlled substances

7. Cholesterol medication

8. Seizure medication

9. Inhaler/respiratory medication

10. HIV/STI suppression medication

I 1. Gastro/urogenital/intestinal medication
12. Anti-inflammatory muscle relaxants

13. Cardiac medication

BP: blood pressure, COPD: chronic obstructive pulmonary disease, OTC: over-the-counter nonprescription drugs, ETOH: ethanol, HIV/STI: human
immunodeficiency virus/sexually transmitted infection, MI: myocardial infarction.

Medical History

Hyertension | — 265

Psychiatric G 174
Diabetes I 163
IVDA/Substance abuse GGG 142
Heart failure GGG 105
High cholestero| I o3

copD NN 33
ETOH I ¢4
Stroke N 60

Seizures NN 60

Fig. 1. Comparison of patient medical histories.

Table 2. The details of patient visits

Reasons for patient visits Encounters: n (%)

* New problem (acute) 338 (55.3)
* Medication refill (chronic) 114 (18.7)
* Follow-up (chronic): 39 (6.4)
* Wound care 35(5.7)
* Handicap classification 29 (4.7)
* Routine checkup/screening 24 (3.9)

Discussion
The RAM telehealth model offers significant benefits in
addressing healthcare gaps among homeless populations.
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Top Ten Medications by Rx Count
Blood pressure 212

Diabetes 201

Antidepessants T 194
Cardiovascular I 182
Antibiotics T 159

Thyroid 131

Colesterol T 98
Anti-inflammatory/
muscle relaxants
Antihistamines =SS 56

I 63

Anti-seizure BN 48

25 50 100 150 200 250
RxCount

Fig 2. The most frequently prescribed drugs.

Key strengths include the presence of trained nursing staff,
the ability to initiate treatment immediately, and a flexible
care delivery structure that adapts to patient mobility.
Additionally, care is delivered in a very convenient man-
ner. The shelter residents do not need an appointment or
access to a telephone, and they are seen when they present
for care during the three sessions per week when the tele-
health is available. This also applies to the patients seen
in the mobile van. The sites chosen are in areas where the
unhoused frequent, providing easy access to care.

In “Experiences with Telehealth Among Homeless
Older Adults,” in the study by Zahir and colleagues,'’
participants reported significant challenges obtaining the
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necessary technology and connectivity for video visits.
Notably, perceptions of telehealth differed by modality—
many were skeptical of phone-only appointments for physi-
cal health issues (“I needed you to see...”), yet they expressed
generally positive views of tele-mental health services.

Adams and colleagues? reviewed their experience.’ Even
though they had a smaller sample size of 125 patients,
they concluded, “The survey results demonstrate that
telehealth is a healthcare delivery method for people
experiencing homelessness that is feasible, accepted by
patients and providers, and increases access to health-
care. Using telehealth to increase access to care has the
potential to reduce disparity in health outcomes for this
vulnerable population and modify high-cost healthcare
utilization patterns.

One area of concern is the risk of malpractice for the
volunteer providers. The RAM provides malpractice
insurance for all providers.

In an article published by Fogel and Kvedar,!" the authors
noted that “based on data available from the USA before the
pandemic, telemedicine claims made by patients increased
by over 2,800% from December 2019 to December 2020,
forming 6.5% of all medical malpractice claims in December
2020. To date, there have been no malpractice suits started or
threatened against RAM or the providers.

One of the reasons that RAM has not had lawsuits may
be our model of having visual contact between the patient
and the provider. In a study by Zahir et al.,'"® audio-only
telehealth for physical health showed lower patient satis-
faction among homeless populations, with participants
expressing concerns that “without visual and tactile infor-
mation, the clinician could not make a diagnosis.” This
aligns with general telehealth malpractice trends where
diagnostic errors are the primary concern. The RAM
model with a nurse present with the patient avoids this
issue, as individuals do not need to rely on having a cell
phone or any technical knowledge to use an app and all
patients were able to interact with their provider on the
monitor.

Limitations

A matched comparison with local emergency room visits
was not possible due to HIPAA constraints. We could not
independently verify the accuracy of the medical history,
medications said to be prescribed or results of any diag-
nostic tests that our patients reported.

Conclusion

RAM’s hybrid telehealth model provides an effective,
practical, low-cost solution for delivering healthcare
to homeless individuals. Integrating in-person nursing
support and remote physician consultation improves care
access, reduces emergency room reliance, and enhances
health literacy. Future public health initiatives should
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consider adopting and expanding on this model to improve
outcomes for underserved populations nationwide.
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