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BACKGROUND: Most health insurance organizations re-
imbursed both video and audio-only (i.e., phone) visits
during the COVID-19 pandemic, but may discontinue
phone visit coverage after the pandemic. The impact of
discontinuing phone visit coverage on various patient
subgroups is uncertain.
OBJECTIVE: Identify patient subgroups that are more
probable to access telehealth through phone versus video.
DESIGN: Retrospective cohort.
PATIENTS: All patients at a U.S. academicmedical center
who had an outpatient visit that was eligible for telehealth
from April through June 2020.
MAINMEASURES: Themarginal and cumulative effect of
patient demographic, socioeconomic, and geographic
characteristics on the probability of using video versus
phone visits.
KEY RESULTS: A total of 104,204 patients had at least
one telehealth visit and 45.4% received care through
phone visits only. Patient characteristics associated with
lower probability of using video visits included age (aver-
age marginal effect [AME] −6.9% for every 10 years of age
increase, 95%CI −7.8, −4.5), African-American (AME
−10.2%, 95%CI −11.4, −7.6), need an interpreter (AME
−19.3%, 95%CI−21.8, −14.4), Medicaid as primary insur-
ance (AME −12.1%, 95%CI −13.7, −9.0), and live in a zip
code with low broadband access (AME −7.2%, 95%CI
−8.1, −4.8). Most patients hadmore than one factorwhich
further reduced their probability of using video visits.
CONCLUSIONS: Patients who are older, are African-
American, require an interpreter, use Medicaid, and live
in areas with low broadband access are less likely to use
video visits as compared to phone. Post-pandemic policies
that eliminate insurance coverage for phone visits may
decrease telehealth access for patients who have one or
more of these characteristics.
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INTRODUCTION

Telehealth is the use of telecommunications technology (e.g.,
video visits, telephone visits) to diagnose, treat, and manage
health. During the COVID-19 pandemic, telehealth use surged
as a result of the need for social distancing and the introduction
of federal and state regulatory and insurance changes.1 As a
result, approximately 1.3 million Medicare patients received
care via telehealth in April 2020, compared to 11,000 just over
1 month prior.2 One key change was that audio-only telehealth
(referred to as “phone visit” in this paper) was permitted. Prior
to the COVID-19 pandemic, most insurance organizations
required providers to perform telehealth using both real-time
video and audio. Medicare and many commercial insurance
programs temporarily waived the requirement for video so that
patients without video-enabled devices, sufficient data to com-
plete a video session, or adequate Internet access could receive
medical care while reducing their COVID-19 exposure risk.
While most stakeholders agree that video visit coverage
should remain after the COVID-19 pandemic, there is dis-
agreement on whether phone visit coverage should continue.3–
5 In fact, the Medicare program announced that they will
discontinue coverage for phone visits after the COVID-19
pandemic.6 On one hand, opponents of continuing phone visit
coverage argue that phone visits limit the ability of a clinician
to deliver high-quality care. On the other hand, propo-
nents of continuing phone visit coverage argue that
phone visits are an essential option for patients who
lack access to video-enabled devices.
Because telehealth was not routinely used prior to the

COVID-19 pandemic, little is known about the characteristics
of patients who rely on phone visits versus those who can use
video visits. Given the widespread prevalence of smartphones,
it is plausible that most patients, or their caregivers, can
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perform video visits.7,8 However, even with a smartphone or
device capable of connecting via video, they may not have
sufficient data and a survey reported that 26.3% of Medicare
patients lacked digital access in their homes.9 Furthermore,
prior research has shown that older patients and racial minor-
ities tend to have less engagement with portal engagement,
which may be a prerequisite for video visit use.10 Understanding
the characteristics of patients who relied on phone visits during
the COVID-19 pandemic is important to prevent post-pandemic
policymaking that inadvertently leads to reduced access to care.
Access to care, as outlined by Andrulis, is the centerpiece in the
elimination of socioeconomic disparities in health.11

Recent evidence from the COVID-19 pandemic does, in
fact, show lower access to telehealth, particularly video visits,
for patients with characteristics such as older age, Black race,
Spanish as primary language, and lower household income.12–
14 However, these studies focused on adult patients and used
billing data. We add to this evidence by delineating patient
characteristics associated with video versus phone visits based
on successful video visit connection and for patients of all
ages. Furthermore, because many patients will have more than
one risk factor that impacts their probability of using video
visits, we estimate the cumulative risk of these individual
patient characteristics.

METHODS

Data Sources and Study Population

We performed a retrospective review of outpatient encounters
across all specialties at Michigan Medicine, the University of
Michigan’s Health System, from April 1, 2020, through
June 30, 2020. This period overlaps with the Michigan stay-
at-home-order, which impacted access to care. During this
time, healthcare providers minimized in-person outpatient
services and provided telehealth whenever possible. Using
the Michigan Medicine scheduling and billing databases, Epic
Clarity (Epic Systems, Madison, WI), we extracted all patient
encounters for evaluation and management visits, annual well-
ness visits, post-operative visits, and other visits types (e.g.,
psychotherapy visits, disease self-management visits, nutrition
visits, counseling/educational visits, consultations, and screen-
ing visits) that were eligible for telehealth according to the
March 2020 COVID-19 telehealth expansion.15 There were
no exclusion criteria applied.

Primary Outcome

The primary outcome was the probability of using video-
based telehealth. To assess this outcome, we first categorized
patients by whether they had received any telehealth or only
in-person care. Patients who had telehealth were further divid-
ed into those with any video visits (suggesting video capabil-
ity) and those with only phone visits (suggesting no video
capability or preference for audio-only). We were able to

reliably estimate whether the telehealth was video-based or
audio-only by using a combination of scheduling data, billing
data, and a variable that specifically identified whether a
successful video connection occurred. For example, encoun-
ters scheduled as video visits, but had an unsuccessful video
connection, were classified as phone visits. Our phone visit
cohort did not use any video visits during the entire study
period.
We assessed our primary outcome across a range of demo-

graphic, geographic, and socioeconomic variables. We
ob ta ined demograph ic in forma t ion about each
patient—including age, self-reported gender, self-identified
race and ethnicity, need for an interpreter, primary insurance
status, and home zip code—from the electronic medical re-
cord. We linked patient zip codes to geographically linked
socioeconomic variables including rurality, broadband access,
median household income, poverty, and the Digital Divide
Index. Specifically, we used a list of zip codes from Federal
Office of Rural Health Policy programs to identify patients
with a rural zip code.16 Using the 2018 American Community
Survey, we linked patient zip codes to census tract-specific
estimates on median household income, the percentage of
households living below the poverty threshold, and the per-
centage of households with broadband access.17 The Digital
Divide Index combines multiple measures of broadband in-
frastructure, broadband adoption, and socioeconomic factors
associated with technology uptake in order to more fully
characterize the digital divide, with a higher score correlating
with higher digital divide.18

Statistical Analysis

For each patient demographic, socioeconomic, and geograph-
ic characteristic, we calculated the proportion of patients who
used video versus phone-only. We then used a multivariable
logistic regression to determine the relative and cumulative effect
of demographic, socioeconomic, and geographic variables on the
probability of using video visits compared to phone visits. The
outcome of video-based telehealth use yi for patient i was related
to the patient- and geographic-specific independent variables x =
xi, x2,…, xk and α the sample average via the formula below to
study each independent variable’s effect on outcome while
adjusting for other independent variables’ effect.

logit P yi ¼ 1 j xið Þð Þ ¼ α þ ∑k
1βk xik

Patient-specific independent variables included age, gender,
race and ethnicity, need for an interpreter, and primary insur-
ance status. Geographic-specific independent variables includ-
ed rurality, poverty, and broadband access. We translated
estimated logits to a predicted probability of outcome using

the formula Predicted probability ¼ exp logitð Þ
1þexp logitð Þand the car

package in R.19,20 Estimated logits were obtained by using the
regression coefficients estimated, including α and β, while
inputting x for values representing the illustrative scenario.
Since video-based telehealth use was not a rare event among
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our study sample, we reported the partial effect of each
variable in terms of the estimated absolute difference, in lieu
of odds ratios. This is more specifically the change in pre-
dicted probability of video-based telehealth use on each unit
change in the independent variable of interest. Average mar-
ginal effects (AME) were estimated by holding all other var-
iables constant using the margins package in R.21 An average
marginal effect estimate of 0% indicates no effect; a negative
estimate, for example −10%, indicates a 10-percentage-point
lower video-use rate when compared to the reference group,
and vice versa.
All analyses were performed using SAS Software Version

9.4 (SAS Institute Inc., Cary, NC, USA) and R Version 3.6.3
(The R Foundation for Statistical Computing). This study was
deemed exempt from review by the University of Michigan’s
institutional review board (HUM00191243).

RESULTS

Study Population

We identified 148,997 unique patients who had 266,350 out-
patient visits to Michigan Medicine from April 1, 2020, to
June 30, 2020. We found that 44,793 patients (30.1%) had
only in-person visits (did not engage in telehealth) and
104,204 patients (69.9%) utilized at least one telehealth visit
during the study period. In Appendix Table 1, we report the
quartile ranges for our geographic, zip-code based factors
(median household income, households below poverty,
households with broadband access, digital divide index). Of

all telehealth users, 45.4% received care via phone visits only,
while 54.6% completed at least one video visit during the
study period. The demographic, socioeconomic, and geo-
graphic makeup of our video visits and phone visits cohorts
are summarized in Table 1.

The Probability of VideoVisits Versus PhoneVisit
Use by Demographic, Socioeconomic, and
Geographic Characteristics

We observed differences in the use of video versus phone
by demographic, socioeconomic, and geographic charac-
teristics. The most notable difference was age. As age
increased, we observed less use of video visits compared
to phone visits, with the proportion of phone-only users
increasing linearly with age (Fig. 1). In total, 46.1% of
patients aged 51–55 relied on phone visits compared to
54.3% of patients aged 61–65 and 63.8% of patients aged
71–75. Other notable differences included race (53.6% of
self-identified Black or African-American patients used
phone visits compared to 37.9% of Asian), need for inter-
preter (65.5% of patients who needed an interpreter for
their appointments used phone visits compared to 45.1%
of patients who did not), and rural zip code (50.9% of
patients who lived in a rural zip code used phone visits
compared to 44.7% of those who did not). Additional
trends in the proportion of phone and video use according
to other patient characteristics and geographic variables
are displayed in Figures 2 and 3.

Table 1 Characteristics of Video Visit, Phone Visit, and Non-Telehealth Users

Video visit
users

Phone visit
users

Non-telehealth
user

(n=56,910) (n=47,294) (n=44,793)
Gender Female 57.8% 56.5% 53.7%

Male 42.2% 43.5% 46.3%
Age Mean 42 56 41
Race White or Caucasian 82.4% 80.0% 79.7%

Black or African-American 8.2% 11.4% 9.4%
Asian 4.5% 3.3% 4.7%
American Indian and Alaska Native 0.5% 0.4% 0.3%
Native Hawaiian and other Pacific
Islander

0.1% 0.1% 0.0%

Others 2.7% 2.8% 3.3%
Unknown 1.7% 2.0% 2.6%

Ethnicity Non-Hispanic 93.3% 92.7% 91.9%
Hispanic 3.3% 2.8% 3.6%
Unknown 3.4% 4.4% 4.5%

Needed interpreter No 98.8% 97.8% 97.8%
Yes 0.9% 2.0% 1.9%
Unknown 0.3% 0.2% 0.3%

Medicaid as primary insurance plan No 89.7% 88.0% 87.4%
Yes 10.3% 12.0% 12.6%

Rural residence, by zip code No 89.5% 86.9% 89.5%
Yes 10.5% 13.1% 10.5%

Households with broadband access, by zip
code

Mean 83.9 82.5 83.1

Households below poverty threshold, by zip
code

Mean 13.3 13.8 13.6

Household income, by zip code Mean $69,891 $66,344 $67,817
Digital divide index, by zip code Mean 26.1 27.9 27.0

Source: Michigan Medicine institutional data April 1, 2020, through June 30, 2020
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Using the multivariable regression analysis to hold other
patient factors constant, we found that each 10-year increase in
age was associated with an average decrease of 6.9% (95% CI
−7.8, −4.5) in the probability of using video visits. Addition-
ally, patients who needed an interpreter were 19.3% (95%CI
−21.8, −14.4) less probable to have had a video visit, and
Black or African-American patients were on average 10.2%
(95%CI –11.4, –7.6) less probable to receive care via video
visit compared to those who identified as white or Caucasian.
Patients with Medicaid as their primary insurance and those
living in rural zip codes and zip codes with lower broadband
access were also less probable to have had a video visit.

Figure 4 and Appendix Table 2 display the average marginal
effect of each demographic, socioeconomic, and geographic
characteristic that we evaluated on the absolute change in
probability of video visit use among our study population.

Cumulative Effect of Demographic,
Socioeconomic, and Geographic
Characteristics

To understand the cumulative effect of multiple characteristics
on the probability of being a video visit user, we generated
predicted probabilities for several patient scenarios, displayed
in Figure 5. For example, an 18-year-oldEnglish-speaking
white male who does not have Medicaid as primary insurance
has a predicted probability of having participated in a video
visit of 90%. A 65-year-old, but otherwise similar individual,
has a predicted probability of only 50% for having participated
in a video visit. A 65-year-old, who is on Medicaid, has an
even lower predicted probability of video use of 37%. Finally,
if this 65-year-old Medicaid patient needs an interpreter, the
probability that she will have had a video visit is reduced to
19%. Across our entire study population, the mean predicted
probability for a video visit was 55% (53% median)
(Appendix Figure 1).

DISCUSSION

We found that during the COVID-19 pandemic, nearly half of
patients who used telehealth did so through phone visits alone.
We found that phone visit use was more probable among

Figure 1. Phone visit-only users vs. video visit users by age group.
Source: Michigan Medicine institutional data April 1, 2020, through

June 30, 2020.

Figure 2. Phone visit-only users vs. video visit users by patient demographics. Source: Michigan Medicine institutional data April 1, 2020,
through June 30, 2020.
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patients who were older, needed an interpreter, identified as
Black or African-American, lived in a rural area, or had
Medicaid as their primary insurance. Many patients had mul-
tiple risk factors that further reduced their probability of uti-
lizing video visits. Collectively, these findings suggest that
phone visits are an important way for many patient subgroups
to establish care remotely.
Our finding that nearly half of telehealth users completed

phone visits, as opposed to video visits, is consistent with
emerging studies during the COVID-19 pandemic. For exam-
ple, two studies during the early months of the COVID-19
pandemic revealed that approximately 50% of patients who
used telehealth did so through the use of phone visits.13,14

Furthermore, our findings that age, race, primary language,
insurance status, and geography play an important role in
access to video visits is supported by these two studies and
prior research on patient portal enrollment.9,13,14,22 For in-
stance, a study byWalker et al. found that both older inpatients
and African-American inpatients engaged with a tablet-based
patient portal approximately 40% less than young patients or
white patients.9 Similarly, a nationally representative survey
found that 63% of respondents had not used a patient portal in
the prior year with predictors of non-use including male gen-
der, Medicaid insurance, lack of a regular doctor, and lower
educational attainment.22 Our study goes beyond the prior and

current literature in this area by demonstrating the cumulative
effect of factors on the probability of using video visits.
There are many potential reasons why we noted patient

differences in the use of phone visits versus video visits. First,
barriers to accessing technology, such as lack of tech literacy,
inadequate tech support, and decreased digital access, defined
as having a connected device and Internet, may have impacted
rates of phone visit versus video visit use. Income and geog-
raphy play a role in digital access.10 Differences in portal
enrollment may have been an additional barrier as portal use
is required to access video visits at our institution. Portal
enrollment may be an indicator of a patient’s comfort level
with and ability to access technology. It is worth noting that
while there are disparities in access to telehealth in specific
populations, including rural and low-income, the COVID-19
pandemic increased overall access to and utilization of tele-
health at the population level. Second, patient preference may
play a role. For example, a survey of adults 65 years and older
reported that 67% felt that quality of care received through
telehealth is not equal to in-person care. Therefore, some
patients may view the use of telehealth as temporary and be
less motivated to invest effort in learning how to use video
visits.23 Finally, it is important to note that the appropriateness
of in-person, video, and phone visits may vary by health
conditions and type of visit. For example, heart murmur

Figure 3. Phone visit-only users vs. video visit users by geographic variables. Sources: Michigan Medicine institutional data April 1, 2020,
through June 30, 2020. American Community Survey 2018 5-years estimates. Digital Divide Index, Purdue University Center for Regional

Development.
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assessments may require in-person visits, while mental health
visits can likely be accomplished via phone or video visits.
Evaluating a surgical wound may not be appropriate for a
phone visit, but acceptable for a video visit in place of an in-
person appointment.
There are several limitations to this study. First, the study

was conducted at a single academic medical center, limiting
generalizability. However, we had a very large sample and
diverse patient population. Second, clinical details about indi-
vidual patients were not available in our dataset. While these
clinical details may have impacted the decision to use video or
phone, it is unlikely that clinical differences alone drove the
demographic, socioeconomic, and geographic differences we
observed in this study. Third, we could not assess successful
video visit connections that may have occurred outside of the
electronic medical record. However, based on our knowledge
of how video visits were conducted at our institution, the
frequency of these alternative video visits was negligible.
Lastly, patients may have relocated from their primary resi-
dence during the pandemic, affecting the accuracy of our zip
code data, which was used as a surrogate for several factors.
While this may have affected information on broadband ac-
cess and Digital Divide Index, the home zip code is likely still

accurate for factors such as median household income and
poverty.
It is important for clinician practices and policymakers to

consider that, while telehealth may improve access to care for
many patients, it may also further widen disparities in care.24

Our findings support emerging literature that, despite the
increasing use of smartphones and wider availability of Inter-
net connectivity, many patients still depended on phone visits
for access to care during COVID-19. Maintaining insurance

Figure 4. Average marginal effects of patient and geographic variables on the probability of being a video visit user, adjusted for other patient
and geographic factors. Please refer to Appendix Table 2 for the values corresponding to the quartiles of geographic variables. Error bars show
the 95% confidence interval for the estimated average marginal effects. Source: Michigan Medicine institutional data April 1, 2020, through

June 30, 2020. American Community Survey 2018 5-years estimates.

Figure 5. Illustrative examples of the cumulative effect of more than
one factor on the predicted probability of video visit use among

telehealth users. Source: Michigan Medicine institutional data April
1, 2020, through June 30, 2020.
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coverage to phone visits will be important if policymakers
want all patients to have an option to access their healthcare
providers remotely. Moving forward, research in this area
should include qualitative research to understand why some
patients use phone visits versus video visits for medical care
and the clinical effectiveness of phone and video visits for
specific conditions and specialties.
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