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Pilot Study

Introduction

Amidst the COVID-19 pandemic, many hospitals and clin-
ics lacked the resources and protocols to keep patients and 
personnel safe and stopped in-person services. This led to a 
global crisis of healthcare inaccessibility.1 Patients felt and 
continue to feel unsafe seeking in-person care, leading 
healthcare organizations with the financial and technologi-
cal means to rapidly develop and deploy telemedicine ser-
vices. This forced expansion of telehealth will, undoubtedly, 
benefit patient access and care in the long-term. However, 
as with most healthcare sector innovations, the most vulner-
able and underserved populations are least likely to see ben-
efits in a timely or equitable manner.

Due to safety and health concerns for patients, volunteers, 
and physicians, Stanford University’s Cardinal Free Clinics 
(CFCs) closed in-person operations in March 2020. Clinic 

managers were aware that without access to free clinic ser-
vices, many patients would go without necessary healthcare. 
With no existing telehealth infrastructure and with strict uni-
versity guidelines preventing in-person care, we were tasked 
with building our virtual operations from the ground up. 
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Abstract
The onset of the COVID-19 pandemic and subsequent county shelter-in-place order forced the Cardinal Free Clinics 
(CFCs), Stanford University’s 2 student-run free clinics, to close in March 2020. As student-run free clinics adhering 
to university-guided COVID policies, we have not been able to see patients in person since March of 2020. However, 
the closure of our in-person operations provided our student management team with an opportunity to innovate. In 
consultation with Stanford’s Telehealth team and educators, we rapidly developed a telehealth clinic model for our patients. 
We adapted available telehealth guidelines to meet our patient care needs and educational objectives, which manifested 
in 3 key innovations: reconfigured clinic operations, an evidence-based social needs screen to more effectively assess and 
address social needs alongside medical needs, and a new telehealth training module for student volunteers. After 6 months 
of piloting our telehealth services, we believe that these changes have made our services and operations more robust and 
provided benefit to both our patients and volunteers. Despite an uncertain and evolving public health landscape, we are 
confident that these developments will strengthen the future operations of the CFCs.
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Despite the challenges that initiating a telehealth model 
posed, it granted us an opportunity to rethink our current pro-
cesses and innovate to provide improved patient care.

About the Cardinal Free Clinics

Since 1990, the CFCs have sought to provide culturally 
appropriate, high quality transitional medical care for 
underserved Bay Area residents, while educating and 
empowering a new generation of healthcare leaders. The 
CFCs are organized and staffed by undergraduates, medi-
cal, and physician assistant (PA) students who perform his-
tories and physical exams, social needs screenings, health 
education, language interpretation, phlebotomy services, 
vaccinations, and referrals to community partners. Students 
are supervised by a team of residents and attending physi-
cians. In 2019, the CFCs served 1068 patients through our 
weekend-only walk-in clinics. Of these patient visits, 60% 
were conducted in a language other than English, and nearly 
65% of patients served reported an annual income under 
$25 000.

Opportunities in the Transition to Telehealth

Prior to the COVID-19 pandemic, our patient care visits 
were exclusively performed in person. The transition to a 
telehealth model required the development of a new work-
flow, determination of service offerings, staff training ses-
sions, and operationalization of tools for a remote clinic 
environment, while ensuring the new model would be com-
pliant with all privacy and legal requirements. Despite these 
challenges, this effort proved to be an opportunity to evalu-
ate how we could improve our existing clinic operations 
given our 2-pronged mission of providing quality care to 
underserved patients and educating future healthcare lead-
ers. In particular, 3 aspects of our clinic day were redesigned 
for telehealth—clinic day tools and resources, social needs 
screening, and telehealth education. These redesigns have 
yielded preliminary evidence demonstrating benefits to 
both patient care and volunteer education, and we plan to 
integrate these changes into our in-person operations once 
resumed.

Clinic Day Tools and Resources

The shift to telehealth necessitated a fundamental change in 
our infrastructure and operations. Our telehealth clinic oper-
ates on Saturdays and Sundays and is hosted on a commer-
cial video platform. Every clinic day is coordinated by a 
student manager who sets up the clinical environment using 
the platform’s breakout rooms. These breakout rooms are 
analogous to traditional exam rooms in which every patient 
is assigned to their own room (“roomed”) to protect patient 
confidentiality. While prior to the telehealth transition our 

clinic would see patients on a walk-in, first-come, first-
served basis, we are now doing appointment-based schedul-
ing only. Under our current model, to request an appointment, 
patients call or email our clinic, and the scheduling depart-
ment calls them to register them in our electronic medical 
record (EMR), schedule their appointment, and walk them 
through how to use our platform. If the patient does not have 
access to video, the visit can be conducted via phone. When 
a patient joins the platform for their appointment, they are 
“roomed,” and volunteers enter to deliver their services, 
including providing referrals to laboratory and imaging 
studies. While the services patients receive largely mirror 
those from in-person clinic, 2 key changes have allowed for 
improved operational efficiencies: the development of a 
clinic flow tracking tool and introduction of after visit sum-
maries (AVS).

Clinic Flow Tracking Tool

Pre-COVID, our clinic struggled to consistently measure and 
monitor clinic flow in real-time. Previously, our in-person 
clinics attempted various methods to track patient wait times 
on spreadsheets and in the EMR. However, the times were 
recorded retroactively and inconsistently, precluding the 
opportunity to proactively address wait times. Furthermore, 
trackers were often not completed if the clinic day was excep-
tionally busy. The transition to telehealth required us to 
address the lack of clinic flow tracking tools, given that video 
conferencing does not allow for the same visual cues of 
patients and providers moving in and out of rooms. Thus, we 
developed and implemented a centralized tracker hosted on a 
secure cloud platform. This tracker is updated by patient 
health navigators (PHNs)—undergraduate volunteers who 
remain with the patient at all times to guide them through 
their appointment. PHNs mark which services the patient has 
received and those that are outstanding, allowing the man-
ager to track elapsed time and place volunteers in and out of 
virtual patient rooms with little delay.

After Visit Summaries (AVS)

Beyond the changes to in-clinic operations, we instituted 
AVSs, which represent a robust mechanism to provide 
patients with all follow-up resources, including plan, pre-
scriptions, and referrals. Prior to the telehealth transition, all 
of the aforementioned information was provided at differ-
ent points throughout the visit by volunteers who printed 
hardcopies. The AVSs allow patients to receive the informa-
tion they need in a consolidated manner. Furthermore, pre-
clinical medical students benefit from an additional 
opportunity to learn from and appreciate the diverse exper-
tise of each member of the healthcare team as they take pri-
mary responsibility of interfacing with the full team to 
compile the AVS.
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Social Needs Screening and Referral 
Services

At the beginning of the pandemic, we understood that our 
patient population—a largely low-income, uninsured, and 
racially and ethnically diverse population—may be experi-
encing additional hardships beyond limited access to health-
care, consistent with the evidence demonstrating that food 
insecurity, housing insecurity, and unemployment have 
increased during the COVID-19 pandemic.2-5 Thus, we 
expanded our services to more effectively assess and 
address social needs alongside medical needs by develop-
ing a new social needs screen (SNS) and referrals process 
based on patients’ needs and evidence-based best practices.

Prior to clinic closure, our patients completed a written 
SNS checklist that was not evidence-based and lacked for-
mal follow-up mechanisms for positive screens. However, 
these data provided a starting point for SNS development. 
We expanded upon our SNS protocol based on demographic 
and public health reports from local counties and insights 
from research, primary care best practices, and emergency 
departments on typical needs addressed in care. Our new 
SNS encompasses a wider diversity of needs than both our 
previous SNS and many existing SNSs used in pediatric, 
family medicine, and obstetrics departments.6 The SNS 
asks patients about domestic violence, food insecurity, 
health insurance, housing, need for prescription assistance, 
public benefits, substance use, utilities, and legal resources, 
among other needs.

During development of the SNS, we recognized the need 
to expand our social services search and referral capacity in 
order to address identified social needs. After careful 
review, we selected a publicly available web-based com-
munity referral platform and trained our volunteers on its 
use. We also customized this referral service, incorporating 
our previous referral processes into the new platform. After 
the visit, follow-up calls are conducted to confirm the 
patient has been able to access their referral services.

Telehealth Education

COVID-19 has disrupted the training pipeline for future 
healthcare workers, forcing the medical education commu-
nity to adapt to these changes.7 By transitioning to a tele-
health model, though, the CFCs innovated by providing all 
volunteers unique learning opportunities. The virtual visit 
model not only introduced medical and PA students to basic 
concepts for delivering high quality virtual care but also 
offered new learning opportunities to undergraduate volun-
teers in a time when many other clinical experiences were 
suspended.

All student volunteers participated in basic telehealth 
training prior to their first shift. The training material was 
adapted from the Stanford Family Medicine clerkship 

curriculum and from publicly available medical education 
resources. The training consisted of a didactic component 
discussing the changes to care delivery inherent to the vir-
tual setting—including etiquette, privacy concerns, and 
communication strategies—followed by guided small 
group practice. Following positive student feedback after 
initial training sessions, these sessions were incorporated 
into the core clinical skills curriculum for first year medical 
and PA students.

Our virtual model not only continued to welcome under-
graduates, but also expanded undergraduate student respon-
sibilities and created new opportunities for them to advocate 
for their patients. For example, undergraduates were critical 
in bridging the digital divide by working closely with 
patients the days before their appointment to identify and 
overcome technological barriers. During the patient visits, 
the same student also created continuity by remaining with 
patients as different members of the team entered and exited 
the patient room, continuing to advocate for their patients 
by providing feedback on virtual “bedside manner” and 
addressing patient concerns. These responsibilities also cre-
ated shadowing opportunities for undergraduates to observe 
medical and PA students and attending physicians deliver 
medical care through telehealth.

Current literature seems to suggest that increased integra-
tion of telemedical services may be sustained past the pan-
demic, but work by Pourmand and colleagues shows that 
prior to COVID-19, the incorporation of telemedicine train-
ing in the medical school curriculum was insufficient.8-12 
Our model begins to address this critical gap and will help 
introduce volunteers to the skills necessary for delivering 
high-quality healthcare in a virtual setting.

Assessment of Operational 
Innovations to Date

To date, our new processes show preliminary promise for 
continued implementation post-COVID. From July–
September 2020, 89% of patients seen had stable Internet 
access and were able to connect to our video platform, and 
we successfully adapted our video visits to phone-only 
appointments for the 11% without stable access. Moreover, 
100% of patients seen were tracked on the centralized 
tracker with an average total visit duration of 114 min, 
which includes intake, student and physician interviews, 
and referrals. Prior to this transition, no formal system was 
used to consistently track in-person visit duration, though 
anecdotally, wait time and total visit duration often lasted 
more than 3 h. Given the documented negative association 
between longer wait times and suboptimal visit duration 
with patient satisfaction, confidence in the care provider, 
and perceived quality, we believe this change is paramount 
to the improvement of our services.13,14 Furthermore, the 
availability of rich time data will allow us to identify 
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opportunities for quality improvement to further optimize 
our patients’ time.

Since the implementation of telehealth, 100% of patients 
have been screened for social needs. Our SNS has identified 
a higher level and broader set of needs amongst our patient 
population than our previous checklist screen. A majority of 
patients (75.9%) identified as having challenges accessing 
affordable healthcare, compared to 42% who screened posi-
tive through our previous screen. We have also found that 
referral services infrequently requested prior to SNS imple-
mentation are now popular. For example, 25.7% of screened 
patients requested legal services within our new SNS model, 
compared to 4% of patients prior to implementation. 
Implementation of an improved SNS was also particularly 
timely given the documented exacerbation of the COVID-
19 pandemic on economic and health disparities which 
increased patients’ needs beyond healthcare.4,5 We hope to 
continue improving our understanding of our patients’ 
social needs. In order to ensure the SNS is meeting patient 
needs accurately and adequately, we are also piloting a 
study examining patient and community perspectives on the 
SNS. Results of this study will directly inform our SNS 
practices.

Finally, preliminary results from a patient satisfaction 
survey demonstrate that 92% of existing patients believe 
telemedicine services are equal or better than in-person 
offerings and 93% of patients agree or strongly agree that 
their telehealth visit met their care needs at the time (N = 36, 
38% response rate). Preliminary results from a volunteer 
experience survey demonstrate that 97% of volunteers val-
ued the opportunity to learn how to conduct a telehealth 
visit (N = 40). We will continue monitoring patient and vol-
unteer satisfaction as we expand our services and refine our 
operations.

Looking Forward

The COVID-19 pandemic has presented the CFCs with sig-
nificant challenges shared by primary care clinics across the 
country, hindering our ability to staff and operate our clinic 
and provide patient care. While the timeline for reopening 
the CFCs for in-person visits remains uncertain, we see a 
silver lining. The pandemic presented us with the opportu-
nity to innovate as we transitioned to telehealth and identi-
fied the changing medical and social needs of the 
communities we serve. With no prior telehealth experience 
or infrastructure, we shifted our in-person operations 
entirely to a virtual platform, implementing mechanisms 
such as a digital tracker to streamline clinic flow and 
improve data collection, a new telehealth education module 
for volunteers that has been incorporated into the formal 
medical and PA student curriculum, and lastly, a new SNS 
to address the increased and varied social needs that our 
patients have faced during COVID-19.

While our new processes show preliminary promise for 
continued implementation post-COVID, looking forward, 
adaptation of our new processes post-COVID will depend 
on a thorough evaluation of these processes’ ability to meet 
our goals of high-quality patient care, education, and opera-
tional efficiency. We plan to evaluate the effectiveness of our 
new programs through a combination of patient feedback, 
volunteer feedback, and comparison of corresponding pre-
COVID and telehealth quality improvement metrics. For 
example, we aim to compare limited prior wait time data 
with our telehealth tracking data to identify whether our new 
workflow and tracking system has decreased patient wait 
time in between key steps of the visit and/or improved pre-
dictability of patient down time. In addition, we are in the 
process of interviewing patients and community organiza-
tions about their opinions of our SNS and whether it ade-
quately and accurately captures their needs. With this 
feedback, we will continue to improve our understanding of 
our patients’ social needs and our SNS practices. Additionally, 
we plan to analyze survey data from students and educators 
to better understand how telemedicine fits into our medical 
education objectives post-COVID. Lastly, we remain cogni-
zant that virtual telehealth services can present barriers to 
accessibility to patients who may lack stable internet con-
nectivity or ease with virtual platforms. We will continue to 
monitor our patient demographics to ensure we are continu-
ing to meet our target population.

We remain optimistic that the operational changes imple-
mented in response to the COVID-19 pandemic will 
improve future iterations of the CFCs. In addition to incor-
porating workflow tracking, consolidated AVSs, and SNSs 
in our future in-person clinics, our telehealth visits and vol-
unteer telehealth education are likely to persist in some 
capacity. We encourage healthcare organizations facing 
similar challenges to look for opportunities for operational 
excellence in the midst of a tumultuous time for healthcare, 
and we hope that the broader healthcare industry will align 
its financial incentives with these innovations to ultimately 
strengthen patient care post-COVID.
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