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Abstract
Student run free clinics (SRFCs) fill a void in healthcare access for many communities and have been subject to unprec-
edented shifts in care delivery brought about by the coronavirus disease 2019 (COVID-19) pandemic. Our single-center 
institution serving uninsured patients in central Missouri switched from in-person visits to strictly telehealth visits with the 
onset of the pandemic. This study investigated the impact of the pandemic and the switch to telehealth on the clinic return 
rates by ethnicity, race, gender, rurality, and age. The pandemic led to a 47.4% reduction in the number of monthly patient 
encounters. Of the established SRFC population (N = 309), only 87 patients (28.2%) returned for a telehealth visit during 
the COVID-19 pandemic. Older patients (≥ 45 years old) were more likely to return (OR 1.71, 95% CI 1.02–2.85) for care 
via telehealth after the onset of the pandemic than younger patients (< 45 years old). No differences in the likelihood of 
returning for a telehealth visit were identified by race, ethnicity, gender, or rurality. Telehealth offers an effective solution to 
the complex problems faced by SRFCs during the COVID-19 pandemic and has not added barriers to care with regards to 
race, ethnicity, gender, or rurality at our SRFC.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic 
has had far-reaching impacts on public health, economic, 
and social landscapes globally. The United States alone is 
steadily nearing 39 million confirmed cases with more than 
620,000 COVID-19 attributable deaths as of mid-2021 [1]. 
Additionally, it is well known that the pandemic has exacer-
bated health disparities, particularly racial and ethnic ones 
[2–6]. Black patients are more likely to have health risks 
associated with severe COVID-19 illness as compared with 
White patients [2]. Cumulative infection, death, and hos-
pitalization rates are higher among historically underrep-
resented racial/ethnic groups than among White patients, 
especially in those 35 years of age and older [5].

In Missouri, Medicaid expansion has not yet been imple-
mented, which renders many individuals vulnerable and 
without healthcare coverage [7, 8]. MedZou Community 
Health Clinic is a medical student-run free clinic (SRFC) 
in Columbia, Missouri that helps cover this gap and provide 
care to the uninsured. On March 17, 2020, the Association 
of American Medical Colleges issued a joint statement paus-
ing medical student involvement with patient care due to the 
COVID-19 pandemic [9]. Prior to this date, all MedZou vis-
its were performed in-person. Following the release of this 
statement, all in-person visits at our single-center institution 
were suspended, and MedZou shifted to using telehealth as 
the sole method for patient visits until April 1, 2021.

This change in care delivery was not unique to our free 
clinic. Rapid implementation and utilization of telehealth 
services occurred nationally in response to the growing pan-
demic. This change evolved as an effort to continue provid-
ing care to patients, while simultaneously limiting the risk 
of disease transmission [10–12]. Successful efforts to create 
and offer telehealth services to uninsured or underinsured 
patients receiving care from SRFCs nationwide have been 
described [13–22]. To date, research has focused primarily 
on the methods of telehealth implementation in SRFCs. No 
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work has described the impact of the pandemic by age, sex, 
race, or ethnicity on patients seeking care at SRFC.

This study aims to determine if and what demographic 
differences exist (age, sex, race, ethnicity, and rurality) 
between those MedZou patients who did and did not return 
to clinic after telehealth implementation during the COVID-
19 pandemic.

Methods

This retrospective analysis was performed using data from 
a single-center, SRFC in the USA (University of Missouri 
Health System, MedZou Clinic). Using the MU Health 
Center electronic health record (EHR), patient demograph-
ics were examined for those patients seen between March 17, 
2020 and April 1, 2021 (during the COVID-19 pandemic) 
and compared to a sample between August 23, 2018 and 
March 16, 2020 (pre-pandemic).

A retrospective analysis was performed on patient data 
for visits before and after the onset of the pandemic. The 
primary outcome was the likelihood of established patients 
returning to MedZou for a telehealth encounter during the 
COVID-19 pandemic. The independent variables included 
age (< 45 years, ≥ 45 years); sex (male, female); ethnic-
ity (Hispanic, non-Hispanic, other); race (White, Black or 
African American, other); and rurality. Due to limited sam-
ple size, the “other” category for race includes, but is not 
limited to, patients identifying as Asian, some other race 
not specified, or patients without a documented race in the 
health record. Postal codes from reported addresses were 
used to assign rurality according to the definitions of the 
Federal Office of Rural Health Policy. All variables con-
sidered in the study were self-reported by patients. Second-
ary analysis compared pre- and post-pandemic return rates. 
Bivariate analyses were performed using chi-square tests 
and multivariate analyses were performed using logistic 
regression. Statistical analysis was performed via the Stata/
IC v16.0 (College Station, TX) software, with a p-value of 
0.05 determined to be statistically significant. This study 
was reviewed and approved as exempt by the University of 
Missouri Institutional Review Board (IRB). The requirement 
to obtain informed consent was waived.

Results

In total, 997 patient encounters occurred at MedZou from 
August 2018 through March 2021. 773 of these encounters 
were held in-person before the onset of COVID-19 from 
August 2018 to February 2020. 264 encounters were held 
during the COVID-19 pandemic via telehealth from March 
2020 through March 2021. Due to limited appointment 

availability after the onset of COVID-19, the average num-
ber of patient encounters per month declined from 38.6 
encounters per month to 20.3 encounters per month, a 47.4% 
reduction in the number of patient encounters per month.

The sample was comprised of 330 unique patients, 309 
of which were seen in-person before the onset of COVID-19 
and were the subject of the main analysis. The remaining 21 
patients were seen exclusively via telehealth for the first time 
after March 2020. In patients seen from September 2018 
through February 2019, 51.2% of patients returned to clinic 
in the following 6-month timeframe. Comparatively, patients 
seen from September 2019 through February 2020 returned 
at a rate of 29.6% in the 6 months following the onset of 
COVID-19, X2(1, N = 280) = 13.58, p < 0.001.

Chi-squared bivariate analysis found that older patients 
were more likely to return for a telehealth visit during 
the COVID-19 pandemic. Of patients < 45 years, 41.38% 
returned for a telehealth pandemic visit, versus 58.62% of 
patients 45 years of age and older (p = 0.045) (Table 1). No 
other variables (sex, race, ethnicity, rurality) were associated 
with a return visit during COVID-19.

Results from logistic regression analysis confirmed the 
results of the bivariate analysis. Relative to younger patients, 
older patients were more likely to return for a telehealth visit 
after the onset of COVID-19 (OR 1.71, 95% CI 1.02–2.85). 
The likelihood of a return visit did not differ by sex, race, 
ethnicity, or rurality (Fig. 1).

Discussion

The COVID-19 pandemic has had a far-reaching impact 
and our study offers insight into its effect on underserved 
and uninsured populations. Nationally, there were dramatic 
shifts in the ways in which care was delivered. Among 16.7 
million Medicare enrollees, total visits in outpatient clinics 
reduced by 9.1%, and the rates of telemedicine increased 
2013% in the first 6 months of 2020 [23]. The impact on 
our SRFC was much greater, with a 47.4% reduction in out-
patient clinic volume. It is important to characterize how 
these changes affected not only insured populations but 
uninsured populations as well, such as those receiving care 
from SRFCs.

Older patients (≥ 45 years old) were more likely to 
return to clinic than younger patients (< 45 years old) after 
the onset of the COVID-19 pandemic. We know that there 
exists a generational technological divide between older 
and younger patients in that older patients are less likely to 
access the internet, use smartphones and have digital liter-
acy [22, 24–26]. Therefore, this finding was somewhat sur-
prising as our clinic had switched to telehealth-only avail-
able appointments in March 2021 and older patients were 
thought to be less likely to utilize technology, including 
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telehealth. Telehealth was the only option for delivery of 
care in this uninsured population, and older patients are 

more likely to have chronic diseases necessitating more 
regular follow up [27]. The greater likelihood of chronic 

Table 1  Patient demographics 
on return to clinic via telehealth 
during COVID-19 (bi-variate 
analysis)

AA African American

Total patients
(N = 309)

Returned during 
COVID-19
(N = 87)

Did not return 
(N = 222)

χ2 p-value

n % n % n %

Age 4.0169 0.045
 < 45 years 156 50.49 36 41.38 120 54.05
 ≥ 45 years 153 49.51 51 58.62 102 45.95

Sex 1.1313 0.288
 Female 157 50.81 40 45.98 117 52.70
 Male 152 49.19 47 54.02 105 47.30

Race 3.8119 0.149
 Black or AA 63 20.39 21 24.14 42 18.92
 White 199 64.40 58 66.67 141 63.51
 Other 47 15.21 8 9.20 39 17.57

Ethnicity 2.7849 0.248
 Hispanic 15 4.85 2 2.30 13 5.86
 Non-Hispanic 269 87.06 80 91.95 189 85.14
 Other 25 8.09 5 5.75 20 9.01

Residence 0.0007 0.979
 Urban 256 82.85 72 82.76 184 82.88
 Rural 53 17.15 15 17.24 38 17.12

Fig. 1  Odds ratios (ORs) on patient return to clinic via telehealth during COVID-19 (multi-variate analysis)
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diseases requiring maintenance prescription medication, 
even after telehealth implementation, might account for 
these findings. Additionally, safety-net organizations, like 
this free-health clinic, often provide care for those adults 
who are not yet 65 years old and thus not yet eligible for 
Medicare. This is true of our clinic where there are only a 
handful of patients 65 years and older. Our findings may 
be explained by differences between the older adult popu-
lation of 45–64 years old and an older adult population 
greater than or equal to 65 years old with respect to the 
technological divide.

COVID-19 has exacerbated racial and ethnic disparities 
[2–6]. We were very interested in understanding whether 
the COVID-19 pandemic and switch to telehealth had exac-
erbated racial and ethnic disparities at our SRFC. Our data 
indicated there was no difference in the likelihood to return 
to clinic based on race or ethnicity. This is consistent with 
other studies which showed no racial or ethnic disparities 
with telehealth utilization [22, 28, 29]. Lack of access to 
healthcare has become increasingly relevant as millions of 
individuals have recently lost health insurance because of 
pandemic-related unemployment [30]. We were pleased that 
telehealth and the COVID-19 pandemic did not create an 
added barrier that prevented access to care at MedZou for 
racial and ethnic underrepresented patients.

With respect to rurality, rural patients were just as likely 
to return to clinic as urban patients after the onset of the 
pandemic and telehealth implementation. Rural areas have 
a limited availability of broadband access, so we expected 
a decline in the return of our rural patients [31]. However, 
rural patients live farther away so it can be postulated that 
telehealth visits may save time in driving which could 
prove advantageous. Further research is indicated to iden-
tify whether telehealth serves as a way for rural residents to 
achieve greater access to care.

Our study had several limitations. First, the study comes 
from a single center with a small sample size. Our study 
might lack the power to detect disparities by race, ethnic-
ity, sex, or rurality. Second, the findings related to age may 
be confounded by chronic illnesses and the need for pre-
scription medications and refills. Controlling for the vari-
ables such as numbers of chronic conditions and prescrip-
tion refills might further inform these findings. Finally, this 
study did not address the reason for each encounter. Further 
work comparing pandemic-related changes in both acute 
episodic care and care for chronic conditions in SRFCs may 
be valuable.

Telehealth has allowed many facilities, including our free 
clinic, to navigate the complex challenges presented by the 
COVID-19 pandemic. Although the pandemic and the pri-
mary utilization of telehealth during this time period did 
result in an overall decrease in our capacity for patient visits, 
we did not find that they were added barriers to care with 

regards to most patient demographics, including sex, race, 
ethnicity, and rurality.
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