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Abstract

Background: Student-run free clinics (SRFC) provide comprehensive primary care for uninsured pop-
ulations throughout the country. However, imaging remains a barrier to care for underserved com-
munities that experience inequitable access to healthcare. In this study, we describe the establish-
ment of a radiology specialty clinic (RSC) that served as an in-house ultrasound imaging service at our
institution's SRFC.
Methods: Between September 2019 and March 2020, patients were scheduled for imaging at the free
clinic site, and studies were performed and read by institutional radiologists. Patient data were re-
viewed to assess patient demographics, study indication, ultrasound type, and time between referral
and appointment. Lastly, imaging utilization was examined seven months prior to and seven months
after implementing the free ultrasound clinic to assess any changes in usage, wait time, or referral
patterns using Fischer's exact test and unpaired student t-tests.
Results: A total of 10 patients were seen during the clinic’s operation, with 11 studies being performed.
Overall, usage patterns stayed consistent pre and post-implementation. There was no significant dif-
ference in wait times between referral and appointment (pre-RSC 15 days vs. post-RSC 18.5 days,
p=0.91) and the RSC demonstrated a total cost savings of $770 to the clinic.
Conclusions: We describe the implementation of an in-house ultrasound imaging service at our
SRFC. The RSC provided increased access to imaging, demonstrated cost-savings to the SRFC, and
had no negative effects on ultrasound usage or wait times between referrals and appointments.
Introduction a staple of medical education. They provide free
care to under or uninsured patients while creat-

Diagnostic imaging is one of the foundations
of excellent patient care as its use traverses the
spectrum of healthcare. Imaging plays a role in
informing diagnoses, surveilling disease progres-
sion, and screening prevention. While its use is
robust in specific populations, it is often underuti-
lized by medically underserved and marginalized
communities due to inaccessibility or prohibitive
cost, leading to delayed diagnoses or poor dis-
ease monitoring."® With the aid of multidiscipli-
nary teams, radiologists can work to bridge these
gaps in healthcare by providing needed health
services to those requiring necessary imaging.”

Student-run free clinics (SRFCs) have become

ing a teaching opportunity for medical stu-
dents®® However, despite receiving free care,
many patients still face challenges in obtaining
outside resources, such as necessary imaging, in
a timely manner due to imaging services being
outsourced to other facilities. These studies often
come at a price to the already underfunded clin-
ics and place additional burdens on patients
faced with limited transportation and little time
to take off work for healthcare needs. Lastly,
these images do not easily transfer into the pa-
tients’ electronic healthcare records unless they
are manually uploaded by support staff, making
it difficult for the primary care provider to review
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images independently.

Ultrasonography has been recognized as a
cost-effective standard-of-care imaging modality
that has successfully been implemented to pro-
vide imaging services to underserved communi-
ties, both nationally and internationally. It has be-
come a standard across many aspects of medical
care and there has been increasing interest in its
expansion into underserved medicine.® Others
have shown point-of-care ultrasound (PoC-US) to
be effective in many under-resourced settings
with respect to quality and timeliness of diagno-
sis and medical student education, with incorpo-
ration into SRFCs."* However, these studies all
revolve around PoC-US. To our knowledge, no
studies to date have investigated the integration
of complete sonographic studies at free clinics.
Full diagnostic protocol studies allow providers to
follow-up on imaging within imaging databases
and allow reports to be available to all providers.
Moreover, this provides a standardized method of
image acquisition by certified sonographers and
allows radiologists to read the studies remotely,
providing the same standard of care as so-
nographic studies performed in-house through
the radiology department.

These ideas led to the integration of a Radiol-
ogy Specialty Clinic (RSC) into a SRFC at the Uni-
versity of California, San Diego School of Medi-
cine, which provides comprehensive medical
care to San Diego County's uninsured residents.®
In 2019, the RSC was established as an in-house
imaging service that functions as an outpatient
ultrasound imaging suite.® Patients were re-
ferred to the RSC for studies by the patient’s pri-
mary care team through the free clinic’s internal
referral system. Patients were then scheduled to
attend a monthly clinic session at one of our in-
stitution’s SRFC sites to have imaging performed.
The clinic consisted of volunteer faculty, sonog-
raphers, residents, and medical students who
would performn complete ultrasound studies, in-
cluding abdominal, superficial soft tissue, and
deep vein thrombosis (DVT) studies. Pelvic and
transvaginal imaging is currently not offered due
to a lack of equipment. These studies would then
be sent to our institutional radiologists to read
and subsequently uploaded into the patient's
chart. Once completed, study images and reports
would be available for the patient and their

provider to review. The RSC began in September
2019 and held one clinic per month during its
seven-month pilot period until March 2020, prior
to county-mandated cessation during the coro-
navirus disease 2019 (COVID-19) pandemic. This
paper examines the ultrasound usage patterns
and associated patient demographic data from
the first seven months of the RSC. These data
were then compared to the previous seven
months of SRFC imaging usage prior to imple-
mentation of the RSC to assess differences in the
time from referral to the appointment, studies
obtained, and associated costs of outside imag-

ing.
Methods

This was a retrospective review of all patients
who received care at the RSC between Septem-
ber 2019 and March 2020. Institutional Review
Board exemption was received as this study was
designated quality improvement status. Study
data were obtained from a student-designated
Microsoft Access (2021, Microsoft, Redmond, WA)
clinical database. Outside records and paper
charts were consulted when necessary. Quantita-
tive data from the study period were computed
and included the total number of referrals, total
number of patients seen, total attendance of pa-
tients to clinical sessions, average time between
referral and clinic appointment, and patient de-
mographics. Qualitative measures included the
type of study requested and the indications for
the request. Patients who received outside ultra-
sound imaging from the SRFC between February
2019 to August 2019 were examined to assess dif-
ferences in referral patterns, time from referral to
the appointment, and studies obtained before
and after RSC implementation. A total of 24 ultra-
sound studies were performed during the pre-
RSC period. Six of those studies were pelvic or
transvaginal studies which were not included in
the analysis due to the inability of the RSC to offer
these services, leaving a total of 18 studies. One
patient had two ultrasound studies performed
and one patient's information could not be ob-
tained and was excluded from analysis. In total, 17
studies were performed on 16 different patients.
Fischer's exact test and unpaired student t-tests
were used to analyze differences in categorical
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Table 1. Implementation of the radiology-spe-
cialty clinic (RSC).

Pre-RSC Post-RSC
Characteristics % (n=16) % (n=10) p-value
Mean age, years (SD) 49.8 (11.4) 56.2 (8.9) 0.14
Gender
Female 88 80 0.62
Male 12 20
Ethnicity
Hispanic 94 100 0.99
Non-Hispanic 6 0
Primary language
Spanish 75 100 0.25
English 19 0
Haitian Creole 6 0
Median household 47,322 51,363 0.58
income, $ (SD) (12,212) (13,209)
Insurance
None 63 40 0.42
Medicaid 37 60

Patient demographics remained largely unchanged with
most patients being Spanish-speaking females.
RSC: Radiology Specialty Clinic; SD: standard deviation

and continuous variables, respectively, using Mi-
crosoft Excel (Version 16.64, Microsoft, Redmond,
WA).

Results

In total, ten patients were seen at the RSC be-
tween September 2019 to March 2020. Addition-
ally, one patient received two studies, resulting in
eleven total ultrasound studies. This compares
with seventeen patients and studies in the prior
seven months. Compared to pre-RSC implemen-
tation, patient demographics remained essen-
tially unchanged, with a majority being Hispanic,
female, and Spanish-speaking, with no signifi-
cant difference in insurance coverage (Table 7).
Indications for ultrasound imaging remained
similar, with abdominal pain and transaminitis
being the most common. Testicular pain was the
only new indication compared to pre-RSC imple-
mentation (Figure 1). Ultrasound study type re-
mained similar as well with complete abdominal
ultrasound being the most performed study (35%
pre-RSC to 45% post-RSC), followed by right up-
per quadrant (35% to 18%), kidney and neck ultra-
sound (17% to 9%) and lastly scrotal and bladder
studies being added post-RSC (Figure 2). Wait
times also did not change significantly post-RSC
implementation as compared to pre-RSC, includ-
ing the median wait time between referral and
appointment (pre-RSC 15 days, post-RSC 18.5
days, p=0.91). Lastly, utilization of the RSC saved
the free clinic $770 since each study would cost
the clinic $70 in out-of-pocket expenses. The
SRFC orders roughly 40 ultrasound studies per

Figure 1. Indications for ultrasound imaging pre-RSC implementation (n=17) and post-RSC implemen-

tation (n=T11).

Pre-RSC (n=17)

Dysuria 5%

Kidney stone 5%
Thyroid nodule
1%

CKD 21%

Abd pain 47%

Transaminitis 21%

Post-RSC (n=11)

Testicular pain 8%

Thyroid nodule 8%

CKD 8% Abd pain 33%

Transaminitis 42%

Indications remained similar prior to, and after, RSC implementation.
RSC: Radiology Specialty Clinic; Abd: abdominal; CKD: chronic kidney disease
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Figure 2. Percentage of ultrasound studies (categorized by type) performed before (n=17) and after
implementation of the radiology specific clinic (n=11).

Pre-RSC (n=17)
Neck 12%

Abd complete

35%
Renal 17% ?

Abd RUQ 35%

Post-RSC (n=11)
Bladder 9%

Scrotum 9%\‘
Neck 9%

Renal 9%

Abd complete
45%

Abd RUQ 18%

RSC: Radiology Specialty Clinic; Abd: abdominal; RUQ: right upper quadrant

year, leading to potential cost savings of roughly
$2,800 (40 ultrasounds at $70/study) for the clinic
annually.

Discussion

We describe, to the best of our knowledge, the
development of the first in-house imaging ser-
vice to provide free complete ultrasonographic
studies to underinsured patients at a SRFC. We
performed ultrasounds for ten patientsin the first
seven months of operation, completing eleven
full imaging studies. We observed no difference
in usage patterns or wait times and demon-
strated cost savings with the development of an
ultrasound-incorporated imaging suite at the
free clinic. These data provide evidence of the
utility to incorporate a stand-alone ultrasound
clinic into a SRFC.

While incorporating an in-house imaging ser-
vice for our SRFC greatly improved access to im-
aging, there were concerns with increased wait
time due to limited clinics, changes in referral
patterns, and inappropriate usage or overutiliza-
tion. Rising rates of imaging can inflate
healthcare costs, create undue stress for patients,
and further limit access to imaging services in re-
source-limited settings.®® Despite these con-
cerns, improper usage did not increase. There
was a slight decrease in the number of imaging
studies performed over a seven-month period af-
ter RSC implementation (17 to 11). However, this
may be confounded by the COVID-19 pandemic,
which forced the shutdown of in-person clinics
and halted further ultrasound clinics after March

2020. In addition, some providers were unaware
of the ultrasound clinic and continued to refer pa-
tients to outside facilities. During the months of
the RSC operation, a total of six patients obtained
outside ultrasound imaging that could have
been performed at the RSC. This brings the total
number of ultrasounds during this period to sev-
enteen. Lastly, due to the novelty of the clinic, we
started with fewer studies in the beginning (one
patient per session) and slowly increased to 2-3
per session. If given the space to continue to de-
velop, we hypothesize that the clinic could pro-
vide the same, if not more, imaging studies as
previously seen in the clinic.

Overall, indication and utilization patterns re-
mained steady. Abdominal pain and transamini-
tis remained the most common indications for
studies, followed by chronic kidney disease and
thyroid nodules, while testicular pain became a
new indication for ultrasound studies. These indi-
cations represent chronic diseases our mainly
underserved patient population face and require
adequate surveillance.

Lastly, we saw no significant change in wait
times. Given the RSC's limited infrastructure and
team size, there was concern that having pa-
tients utilize the in-house service would increase
wait times since ultrasound clinics were only held
once per month. However, the median time be-
tween referral and actual appointment remained
relatively stable at 15 days pre-RSC and 18 days
post-RSC, indicating that utilization of the RSC
does not negatively impact time from referral to
imaging appointment. In fact, we may see a
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decrease in wait times in the future since imag-
ing can be provided at their usual primary care
office (SRFC) without patients having to travel to
outside facilities. Since many of our patients may
not have personal transportation or jobs that per-
mit time off to obtain additional medical care,
such as imaging, the combination of an in-house
imaging suite may shorten the time and burden
faced by patients obtaining ultrasound studies.

This study has several limitations. First, our
small sample size (mainly due to COVID-19) does
not allow us to draw robust conclusions about
trends in ultrasound usage in the free clinic. With
additional time, we hope to examine these ef-
fects better. In addition, this is the experience of
one academic center that has a well-established
SRFC with electronic medical record capabilities,
a donated ultrasound machine available for use,
and volunteer radiology faculty and sonog-
raphers committed to helping the RSC succeed.
The lack of these necessary tools or personnel
may prevent its translation into other settings.
However, this does provide proof-of-concept to
the idea and promise of further expansion of a ra-
diology service in a free clinic setting.

Overall, we describe the development of an
in-house imaging ultrasound clinic at an SRFC
that can save the clinic thousands of dollars an-
nually. Additionally, we show that our RSC did
not increase or cause improper usage, with no
significant change in wait time from referral to
appointment. Taken together, we show the fea-
sibility of developing an RSC and its potential
benefit for patient care in serving medically un-
derserved populations without increasing costs
or improper imaging usage. It is our hope that
our experience can lead to further adoption of
radiology clinics within SRFCs to improve under-
served patients’ access to imaging and overall
delivery of healthcare.
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