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Abstract 
Background:  Telemedicine use has increased significantly during the COVID-19 pandemic. It remains unclear if its rapid growth exacerbates 
disparities in healthcare access. We aimed to characterize telemedicine use among a large oncology population in the Deep South during the 
COVID-19 pandemic.
Materials and Methods:  A retrospective cohort study was performed at the only National Cancer Institute designated-cancer center in 
Alabama March 2020 to December 2020. With a diverse (26.5% Black, 61% rural) population, this southeastern demographic uniquely re-
flects historically vulnerable populations. All non-procedural visits at the cancer center from March to December 2020 were included in this 
study excluding those with a department that had fewer than 100 visits during this time period. Patient and clinic level characteristics were 
analyzed using t-test and Chi-square to compare characteristics between visit types (in-person versus telemedicine, and video versus audio 
within telemedicine). Generalized estimating equations were used to identify independent factors associated with telemedicine use and type 
of telemedicine use.
Results:  There were 50 519 visits and most were in-person (81.3%). Among telemedicine visits, most were phone based (58.3%). Black race 
and male sex predicted in-person visits. Telemedicine visits were less likely to have video among patients who were Black, older, male, publicly 
insured, and from lower income areas.
Conclusions:  Telemedicine use, specifically with video, is significantly lower among historically vulnerable populations. Understanding barriers 
to telemedicine use and preferred modalities of communication among different populations will help inform insurance reimbursement and 
interventions at different socioecological levels to ensure the continued evolution of telemedicine is equitable.
Key words: telemedicine, healthcare disparities, minority health, health services accessibility.

Implications for Practice
Alabama represents a uniquely diverse (26.5% Black, 61% rural) population with some of the highest cancer-related mortality, poverty rate, 
and uninsured rate. Healthcare disparities and the digital divide both disproportionately affect these populations. In this comprehensive 
study, we found that patients with cancer in Alabama suffer from disparities in telemedicine utilization. Vulnerable patients were less likely 
to use telemedicine and, when telemedicine was used, were generally using telephone visits. Helping patients navigate technologically 
complex interactions, such as video-based telemedicine, and reimbursing providers phone-based communication with some of our most 
vulnerable patients will help ensure the distributive justice of telemedicine.

Introduction
During the COVID-19 pandemic, telehealth use has exponen-
tially increased to minimize in-person encounters, with the 
Department of Health and Human Services, among others, 
promoting video visits to reach patients at home.1 Patients 
with cancer are particularly vulnerable to COVID-19 infec-
tion,2 with greater rates of hospitalization and more severe 
outcomes. Cancer populations are older compared with other 
patient populations3 and benefit greatly from telemedicine 
visits, permitting remote and routine visitation with multi-
disciplinary healthcare providers.4 Many patients prefer 

telehealth to traditional in-person visits, largely due to its con-
venience.5 Telemedicine allows for patients’ healthcare needs 
to be met without time for travel, parking frustrations, lost 
productivity, or the additional involvement of a caretaker’s 
entire workday. Additionally, family members can conveni-
ently be involved in care conversations, which are especially 
integral to cancer care 6. Telemedicine’s success for cancer care 
during the pandemic will likely lead to its expansion after the 
pandemic subsides 7. Therefore, it is critical to understand the 
patterns of telemedicine usage during the pandemic to ensure 
equity moving forward after COVID-19.

https://creativecommons.org/licenses/by-nc/4.0/
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Barriers to using telemedicine use may exacerbate dispar-
ities due to the digital divide. Users of telemedicine have his-
torically been young (average age 38 years) and from urban 
areas (83.3%) 8. However, half of all cancer cases are not 
diagnosed until after the age of 65.9 In that age group, about 
13 million (38%) adults are unprepared for video visits due 
to disability, technologic restrictions, and inexperience.10 This 
telemedicine unreadiness is particularly prevalent among pa-
tients who are older; male; not married; Black or Hispanic; 
reside in non-metropolitan areas; and have less education, 
lower-income, and poorer self-reported health.10 Older pa-
tients often have multiple medical comorbidities and lower 
digital literacy.11 Patients from marginalized backgrounds 
have less access to broadband and digital infrastructures that 
would facilitate telemedicine use.12,13 Disparities in cancer 
outcomes have similarly been demonstrated across race and 
socioeconomic factors.14 Black patients and those with less 
wealth have later presentation, more aggressive tumors, and 
worse outcome.15

Alabama’s patients with cancer are particularly affected 
by the growing digital divide. Alabama has the sixth largest 
proportion of Black patients in the US,16 with 26.5% of the 
population identifying as Black. Many parts of the state are 
some of the poorest in the country and 95% of the land has 
rural status with 59% of the population living in urban set-
tings 17. With most counties having an uninsured rate greater 
than the national average,18 this Southeastern population 
uniquely reflects historically vulnerable populations.

Starting in March 2020, our institution established an in-
ternal policy for all clinic visits to be virtual unless a procedure 
or in-person examination was needed. Visits would be video 
based with possible conversion to audio-only due to tech-
nology issues or patient-provider preference. Prior to March 
2020, minimal use of telemedicine had been deployed across a 
minority of Divisions. This rapid development of telemedicine 
implementation was seen at institutions across the country, 
with a high risk of exacerbating disparities at the intersection 
of health and technology. Although telemedicine may help 
overcome many barriers and disparities, we hypothesized that 
those who experience the digital divide would similarly have 
less access to the age of telemedicine. Specifically, we hypothe-
size that patients who are older, Black, publicly insured, and 
from lower income areas will not be proportionally repre-
sented in the surge in telemedicine usage. We therefore con-
ducted a retrospective review of telemedicine use in patients 
with cancer at the largest healthcare center in Alabama to de-
termine whether there is an equitable distribution of patients 
benefiting from the rise in telemedicine use.

Materials and Methods
Telemedicine Implementation
Telemedicine implementation began before the COVID-19 
pandemic but was not yet widely used. EW served led the 
telemedicine initiative across the institution and retrofitted 
the electronic medical record to be integrated with the tele-
medicine system. As demand for telemedicine increased with 
the pandemic, a HealthStream module was created to train 
regulatory and billing professionals, as well as nurses and 
providers. Completing regulatory training in HealthStream 
was required in order for schedulers to grant telehealth ap-
pointments to providers. Through a train-the-trainer frame-
work, about 98% of billable providers received telemedicine 

training and were able to have scheduled telemedicine visits. 
Initially, the system was implemented using American Well 
and Doximity, which no longer required downloading of an 
app in May 2020. Patients were sent a link to join the ap-
pointment through either email or SMS.

Implementing a telemedicine infrastructure was predom-
inantly costly for video-based visits, as phone visits utilized 
pre-existing technology and infrastructure. Video-based tele-
medicine required retrofitting existing clinics with camera 
capabilities, fortifying institutional broadband access, and 
paying for the video platform itself. Additionally, telemedi-
cine visits were reimbursed less than in-person visits due to 
a lower facility fee ($0 for phone visits, $20-$25 for video 
visits, $80 for in-person visits). However, reduced costs for 
insurance companies and patients.

Visits during 2020 were reimbursed with parity due to the 
public health emergency which allowed for CMS to reimburse 
both phone and video visits for all specialties19. However, this 
has since changed to only permit mental health telemedicine 
services to be reimbursed with parity. Phone visits are now 
reimbursed based on time spent with the patient, while video 
visits have greater reimbursement due to the inclusion of 
components of the physical exam.

Initially, all visits were required to be by telemedicine to re-
duce in-person encounters unless there were clinical reasons 
the patient needed to be seen in person. Given the rapid ex-
pansion of telehealth, each provider was expected to have the 
ability to provide remote healthcare, but there were no de-
partmental, division, or section requirements for certain visits 
to be remote. Telemedicine visits were a joint determination 
of provider preference, patient preference, and scheduling 
system requirements.

Study Design
A retrospective cohort study of all outpatient, non-procedural 
visits at the only National Cancer Institute-designated cancer 
center in Alabama were reviewed. Visits from March 17, 
2020 to December 31, 2020 were characterized by patient 
and provider level characteristics derived from billing data. 
Patient characteristics included demographics (age, gender, 
and race), insurance provider, and home ZIP code. From pa-
tients’ ZIP code, distance to the hospital was calculated 20. 
Home ZIP was cross referenced with census data on median 
income21 and FCC data on broadband network access.22 
Provider level characteristics included visit type (in-person vs 
telemedicine, and within telemedicine, video or audio) and 
Department (Medicine, Neurology, Obstetrics/Gynecology, 
Radiation Oncology, and Surgery). Visits with Divisions 
that had fewer than 100 visits were excluded (Dermatology, 
Otolaryngology).

General patient demographics of the cohort were deter-
mined based on each patient’s first visit, as some had mul-
tiple visits. Visits were analyzed to compare factors between 
visit type groups using Chi-square analysis and ANOVA. 
Multivariable generalized estimating equations (GEE) 23 
with logit link were used to identify factors associated with 
telemedicine use as well as type of telemedicine use. GEE’s 
account for correlation in repeated patient observations and 
allow for estimation of population averaged effects. Our GEE 
implementation used an exchangeable correlations structure 
with clustering by patient and robust standard error. Data 
were analyzed using R (R Core Team, 2020)24 with P-values 
of <.05 considered significant.
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Results
Population Description
A total of 50 519 visits for 19 692 unique patients occurred 
during the study period. Of these visits, 41 082 (81.3%) were 
in-person visits, and 9437 (18.7%) were telemedicine (Table 
1). For the telemedicine visits, 5499 (58.3%) were phone 
visits, and 3938 (41.7%) were video visits. As shown in Table 
1, most patients were white (68.1%) or Black (23.9%). Most 
patients identified as female (68.2%), and the median age was 
61 years (mean: 58.6 years, min: 2 years, max: 102 years). 
Half of the patients had private insurance (49.4%) and over 
a third had Medicare (39.4%). The median annual house-
hold income based on ZIP code was $48 827 (mean: $52 834, 
SD: $21 314). The median distance from a patient’s home 
ZIP code to the cancer clinic was 40.3 mi (mean: 59.5 mi, 
SD: 89.9 mi). Most (54.7%) patients came from areas where 
99%-100% of the population had access to Internet.

On average, there were 5052 visits each month (SD 1501) 
with the fewest visits in March 2020 (n = 1262) when the 
COVID-19 pandemic began and national shutdowns were 
occurring to decrease patient exposure in healthcare set-
tings. As the infrastructure to conduct telemedicine visits 
was developed, clinic volume increased to 4000 per month 
and remained at 5000-6000 per month from June onward. 
Telemedicine adoption peaked in April 2020, consisting of 
49% of clinic volume that month. Telemedicine use then 
stabilized, consisting of about 15% of visits each month (Fig. 
1). Interestingly, while phone use peaked in April consisting 
of 72% of telemedicine volume, video use peaked in May, 
consisting of 54.4% of telemedicine volume that month. After 
initial adoption, phone and video use has stabilized as well 
with each modality consisting of about 50% of each month’s 
telemedicine visits.

Half of the patients were seen once throughout the study 
period (47.0%), 20.8% were seen twice, and 9.1% were seen 
3 times. Of the patients who had one type of visit throughout 
the studied time period (n = 15 448), most were in-person  
(n = 13 444), ranging from 1 (n = 8004, 59.5%) to 21 (n = n 
= 1, 0.0%) visits. Of the patients who only had phone visits 
throughout the studied time period (n = 1,095), most had 1 
(n = 936, 85.5%) visit, with a maximum of 6 visits (n = 2, 
0.0%). Of the patients who only had video visits throughout 
the studied time period (n = 909), most had 1 (n = 744, 
81.8%) visit, with a maximum of 7 visits (n = 2, 0.0%).

Primary Outcome: Telemedicine Visit
When comparing clinic visit modalities, most differences be-
tween those seen in-person and those seen via telemedicine 
on unadjusted analysis were statistically significant due to 
large sample sizes, but not clinically relevant as the differ-
ences were minimal (Table 1). On adjusted comparison, living 
100+ mi from the hospital (OR 1.22, 95% CI 1.06-1.40) 
and having an appointment with Radiation Oncology (OR 
1.56 95% CI 1.44-1.69) were associated with telemedicine 
use (Table 2; Fig. 2). While not statistically significant at the 
95% confidence level, the highest levels of income and local 
Internet availability trended toward increased likelihood of 
telemedicine use. Black race (OR 0.91, 95% CI 0.84-0.99), 
male gender (OR 0.78, 95% CI 0.73-0.83), and visits with 
the Department of Obstetrics/Gynecology (OR 0.30, 95% CI 
0.27-0.34) or Surgery (OR 0.43, 95% CI 0.40-0.47) were in-
dependently associated with in-person visits.

Secondary Outcome: Video Telemedicine Visit
Patients using video visits were more likely to be White 
(73.6%) and less likely to be Black (18.4%) compared 
with those using phone visits (67.9% White, 25.8% Black;  
P < .001) on unadjusted analysis. Those who had video visits 
were more likely to live further from the hospital compared with 
those who had phone visits (mean distance 64.4 mi vs 52.3 mi,  
P < .001), with patients living greater than 100 mi from 
the hospital comprising 18.3% of those using video when 
compared with 14.7% of those who had phone visits  
(P < .001). There was no significant difference in use by 
gender. Patients who had phone visits were older compared 
with those who had video visits (mean age 62.0 vs 57.3 years, 
P < .001). Phone use varied significantly with age group  
(P < .001), with greater phone use among older users starting 
at the age of 60 (60-69 years: 61.7% of telemedicine visits by 
phone, 70-79 years: 65.0%, and 80+ years: 69.7%). Video 
adoption was greatest within the Departments of Radiation 
Oncology (71.0% of telemedicine visits) and Surgery (47%) 
and lowest in the Departments of Obstetrics/Gynecology 
(16.5%), Medicine (35.5%), and Neurology (39.0%; 
P < .001).

Those using video visits were more likely to be privately 
insured than those with phone visits (53.3% vs 43.5%,  
P < .001). Correspondingly, patients with video visits were 
less likely to have Medicare (36.6% vs 46.3%) or Medicaid 
(4.8% vs 5.7%;P < .001). Patients utilizing video visits were 
from ZIP codes with higher median incomes compared with 
those utilizing phone visits ($56 338 vs $52 274, P < .001; Fig. 
3). Patients using phone visits are more likely to be in-state 
compared with those using video visits (94.2% vs 90.5%,  
P < .001) and live closer to the hospital (52.3 mi vs 64.4 mi, 
P < .001). There was no significant difference in local Internet 
availability.

On adjusted analysis, patients with Black race (OR 0.69, 
95%CI 0.60-0.81) and Medicaid insurance (OR 0.74, 95% 
CI 0.58-0.94) were less likely to have their telemedicine visit 
with video (Table 2; Fig. 2). Each decade increase of patient 
age decreased the odds of having video visits by 26% (OR 
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0.74, 95% CI 0.71-0.78). Those living closer to the hospital 
were more likely to use a phone visit (10-25 mi OR 0.85, 
95% CI 0.73-1.00) while those living further from the hos-
pital were more likely to have a video visit (100+ mi OR 1.54, 
95% CI 1.19-1.98). Video visits were used most frequently 
by Radiation Oncology (OR 4.46, 95% CI 3.86-5.14) and 
Surgery (OR 1.52, 95% CI 1.28-1.79), while visits with 
Neurology (OR 0.71, 95% CI 0.53-0.94) and Ob/Gyn (OR 
0.25, 95% CI 0.19-0.33) were more likely to be by phone. 

Increasing income quintile was predictive of video-based tele-
medicine (compared with the lowest quintile, odds of video 
use by increasing quintile: 1.11, 1.36, 1.53, 1.72). Living in 
a ZIP code where 95%-99% of the population had Internet 
access was also predictive of video use (OR 1.37, 95% CI 
1.02-1.85).

The interaction between age, race, insurance, and income 
reveals a complicated relationship between socioeconomic 
factors resulting in phone usage in the observed digital divide. 

Table 2. Logistic regression using generalized estimating equations.

  Telehealth visit versus in-person Video versus phone visit

Odds ratios CI P Odds ratios CI P 

(Intercept) 0.6 0.46–0.78 <.001 0.29 0.17–0.50 <.001

Race/ethnicity (ref: white) Black 0.91 0.84–0.99 .03 0.69 0.60–0.81 <.001

Other 0.87 0.74–1.03 .105 1.06 0.78–1.45 .705

Asian 0.99 0.83–1.17 .883 0.89 0.65–1.20 .441

Hispanic 0.75 0.54–1.02 .069 0.76 0.41–1.43 .4

Age By decade 0.99 0.96–1.01 .269 0.74 0.71–0.78 <.001

Gender
(ref: female)

Male 0.78 0.73–0.83 <.001 0.93 0.83–1.05 .223

Insurance
(ref: private)

Medicare 1.06 0.98–1.14 .138 1.01 0.88–1.16 .85

Medicaid 0.89 0.78–1.01 .074 0.74 0.58–0.94 .013

Other 0.72 0.62–0.84 <.001 0.74 0.55–1.00 .049

Government 1.05 0.81–1.36 .735 1.24 0.76–2.03 .379

Distance
(ref: 0-10 mi)

10-25 mi 1 0.92–1.10 .964 0.85 0.73–1.00 .05

25-50 mi 0.93 0.81–1.06 .287 1.19 0.93–1.52 .163

50-100 mi 1.07 0.96–1.20 .196 1.21 0.99–1.47 .061

100+ mi 1.22 1.06–1.40 .006 1.54 1.19–1.98 .001

Department
(ref: Medicine)

Neurology 0.89 0.76–1.04 .142 0.71 0.53–0.94 .017

Ob/Gyn 0.3 0.27–0.34 <.001 0.25 0.19–0.33 <.001

Radiation Oncology 1.56 1.44–1.69 <.001 4.46 3.86–5.14 <.001

Surgery 0.43 0.40–0.47 <.001 1.52 1.28–1.79 <.001

Income
(ref: first quintile)

Second quintile 0.99 0.89–1.10 .848 1.11 0.91–1.35 .294

Third quintile 1.06 0.95–1.18 .302 1.36 1.12–1.65 .002

Fourth quintile 1.06 0.96–1.18 .256 1.53 1.25–1.87 <.001

Fifth quintile 1.11 0.99–1.24 .084 1.72 1.40–2.11 <.001

Percent of the population 
with Internet
(ref: 0%-50%)

50%-75% 1.06 0.87–1.29 .549 1.02 0.71–1.46 .924

75%-90% 1.1 0.94–1.28 .253 1.19 0.88–1.61 .258

90%-95% 1.09 0.92–1.28 .323 1.23 0.90–1.68 .203

95%-99% 1.15 0.98–1.33 .08 1.37 1.02–1.85 .039

Appointment month
(ref: March)

April 2.13 1.85–2.45 <.001 3.38 2.36–4.83 <.001

May 0.92 0.80–1.05 .219 11.15 7.77–16.01 <.001

June 0.45 0.39–0.51 <.001 10.66 7.38–15.41 <.001

July 0.38 0.33–0.44 <.001 9.48 6.53–13.76 <.001

August 0.34 0.29–0.39 <.001 8.21 5.65–11.94 <.001

September 0.28 0.24–0.32 <.001 5.62 3.83–8.26 <.001

October 0.26 0.22–0.30 <.001 7.36 5.01–10.82 <.001

November 0.3 0.26–0.35 <.001 7.37 5.02–10.81 <.001

December 0.48 0.41–0.55 <.001 6.04 4.16–8.77 <.001
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In logistic regression with GEE, age was predictive of a phone 
visit (OR 0.81, 95% CI 0.79-0.84), which remained con-
sistent when adjusting for race (OR 0.80, 95% CI 0.78-0.83; 
Table 3). Black race independently lowered odds of video use 

when adjusting for age (OR 0.61, 95% 0.54-0.68). When 
including an interaction between race and age, Black race 
by age independently predicted phone use (OR 0.89, 95%CI 
0.82-0.96; Fig. 4).
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Discussion
In this study, we found that variations in telemedicine use exist 
by race, age, insurance type, and socioeconomic background. 
While older patients came from higher income backgrounds 
and were increasingly white, both predictors of video-based 
telemedicine use, increased age overcame those socioeconomic 
forces, resulting in decreased video-based telemedicine use. 
Patients that are more likely to have greater burden of disease 
and increased risk of severe illness with COVID-19 exposure 
are also not accessing telemedicine equitably.

This is the first analysis of patient with cancer utilization of 
telemedicine since the COVID-19 pandemic struck the United 
States. This is also a large study of over 19 000 patients and 
50 000 patient visits with study demographics (white 68.0%, 
Black 24.3%) closely mirroring that of the state of Alabama 
(White 69.1%, Black 26.8%). Although 1 in 5 visits were 
through telemedicine, disparities by race, age, sex, and insur-
ance provider exist in its utilization.

While many patients benefit from the convenience of tele-
medicine, the digital divide prevents some of the most vul-
nerable patient populations from equitable access. The 

disparate use in video telemedicine use as patients age is a 
crucial disparity to recognize and address. The visual com-
ponent of video consultations offers distinct advantages over 
telephone consultations, specifically in providing visual cues 
and reassurance, building rapport, and improving communi-
cation.[21,25] Telemedicine provides time-saving alternatives to 
in-person appointments when formal physical examinations 
are not required, especially for those who are employed, but 
it is the visual component that allows for improve communi-
cation and rapport.

However, it is important for phone-based communication 
to be available to those who are not able to access video-based 
telemedicine, as for many this is the only source of remote 
healthcare access. Among Medicare beneficiaries, a majority 
of telehealth users report accessing care by phone only. These 
patients are mostly aged 75 and older, Hispanic, living in rural 
areas, and enrolled in both Medicare and Medicaid, closely 
mirroring the findings of this study.[22] It is important for in-
surance reimbursement to reflect the needs and access limi-
tations of patients who are already at risk of greater disease 
burden and inequity in healthcare access while interventions 
are developed to allow for video-based telemedicine to be-
come more accessible.

Disparities in telemedicine use have been observed in other 
access modalities. A study in New York including urgent care 
visits found that telemedicine use was similarly predominantly 
among white women. They also found that Black patients had 
the lowest odds of being seen via telemedicine in comparison 
to White patients.26 A study in Detroit for the Head and Neck 
Cancer Population had a largely male population, likely due 
to the male preponderance of that disease, and demonstrated 
telemedicine was more common among White patients, and 
phone visits more common among Black patients. Patients 
with Medicare and Medicaid were more likely to use phone 
than video visits, while those with private insurance were 
more likely to use video. Lower household income was as-
sociated with phone visits and higher household income was 
associated with video visits.27 These findings are all reflected 
in our Southeastern tertiary care population as well.

These differences in utilization can be attributed to multiple 
socioecological determinants of health, and each level must be 
addressed to ensure equitable access and use of telemedicine 
resources. At the patient-provider level, technological readi-
ness, patient-provider trust, and patient empowerment are in-
tegral, modifiable components to a therapeutic interaction 28. 
At the social network level, interventions to assist caregivers 
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Figure 3.  Increased video-based telemedicine use with increased 
median income of home ZIP.

Table 3. Logistic regression using generalized estimating equations of age and race.

 Video versus phone visit

Predictors OR CI P OR CI P OR CI P 

Age By decade 0.81 0.79–0.84 <.001 0.8 0.78––0.83 <.001 0.83 0.80––0.86 <.001

Race (ref: white) Black 0.61 0.54––0.68 <.001 1.18 0.76––1.85 .458

Asian 0.94 0.72––1.22 .641 2.66 0.81––8.67 .106

Hispanic 0.74 0.42––1.29 .287 0.38 0.06––2.24 .282

Other/PI/NA/mixed/Unknown 1.35 1.05––1.73 .021 0.96 0.37––2.54 .941

Age and race (ref: white) Black 0.89 0.82––0.96 .003

Asian 0.83 0.67––1.02 .078

Hispanic 1.16 0.82––1.63 .412

Other/PI/NA/mixed/Unknown 1.06 0.90––1.24 .48
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of patients with cancer in telemedicine navigation, such as 
counseling, navigation, and education, have been shown to 
improve psychosocial outcomes of caregivers 29,30. Toolkits for 
institutional digital literacy31 can address and facilitate tele-
medicine use on an organizational level.32,33 At the community 
level, establishment of trust between community hospitals and 
tertiary care centers is a key component to transitioning care 
and increasing access to major cancer centers34 through tele-
medicine. On the public policy level, insurance reimbursement 
for telemedicine visits, particularly audio-only, is crucial to in-
centivize institutions to provide care to patients that otherwise 
would not have access.35 Increasing digital and cellular access 
can significantly improve access equity among those lacking 
digital access—namely those with low socioeconomic status, 
age 85 or greater, and in communities of color.36

Telehealth interventions can provide independence and re-
assurance to patients with cancer. The convenience and inde-
pendence stabilizes lives that have been disrupted by cancer 
with personalized care across a physical distance providing 
remote reassurance with a safety net of healthcare connection 
37. Therefore, the development of multi-level interventions to 
address the various socioeconomic contributors to phone use 
is crucial for patients to receive equitable care. Additionally, 
given patient limitations in access to and readiness for tele-
medicine use, audio-only telephone visits must continue to 
be equally reimbursed by insurance companies, as currently 
is possible through the CARES act during the public health 
emergency of the COVID-19 pandemic. As vaccines continue 
to be distributed and the country reaches herd immunity, it is 
imperative to continue making healthcare accessible through 
efforts to allow patients the option of a more informative and 
meaningful healthcare interaction 38. Research on telemedi-
cine moving forward will need to address each of these areas 
individually to see what impact each has on telemedicine 
adoption, satisfaction, and outcomes.

This study has several limitations. First, it is an observa-
tional study, with visit modalities determined by decisions 
made by patients, providers, and clinic scheduling offices. 
Furthermore, the visit type was determined based on billing 
documentation, and the conversion rate from video to 
phone calls is not known. However, converting failed video 
visits into phone visits is captured by the billing data, re-
flective of the video visits being unable to meet the needs 
of the patient. Provider and patient preferences play a large 

role in determining the visit type, and certain visits are not 
feasible for telemedicine in our health system. Changes in 
patient use of telemedicine and reasons for variations in use 
are not able to be characterized at a granular level. Because 
of these findings, our institution has begun qualitative inter-
views to determine patient, provider, and institutional bar-
riers and facilitators to telemedicine utilization to adapt 
this rapidly expanding form of care to benefit all patients. 
This type of research will ensure all stakeholders play a 
role in identifying possible solutions to the different socio-
ecological determinants of health levels. Concerns about 
low-value care39 warrant investigation of most appropriate 
indications and use of telemedicine, incorporating patient 
and provider preference into its clinical utility. Additionally, 
prioritizing barriers, such as technologic literacy versus 
broadband access, transportation to a local public health 
center versus a local library, etc. is needed to most effectu-
ally develop interventions that directly address the barriers 
most responsible for keeping patients from successfully 
using telemedicine. Some barriers may not be address-
able; therefore, workaround solutions are paramount (e.g. 
using low bandwidth applications for patients with limited 
internet data plans).

Conclusions
Expansion of telemedicine use has increased significantly 
during the COVID-19 pandemic, with historically vulnerable 
patients disproportionately using audio-only visits. Multi-
level interventions are imperative to make telemedicine, espe-
cially video-based, an accessible option for all patients.
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