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INTRODUCTION

The COVID-19 pandemic led to a large increase in the
use of telemedicine. There is ongoing debate around
whether expansions in telemedicine coverage during
the pandemic should become permanent, much of which
has centered around the value of telemedicine.1 Tele-
medicine may be particularly valuable for post-discharge
primary care appointments, which are an essential com-
ponent of the transition from the inpatient setting, as
timely follow-up visits are associated with lower rates of
readmission.2 When compared with White patients,
Black patients have lower rates of completed post-
discharge follow-up appointments.3, 4 We examined
whether telemedicine affected post-discharge access to
primary care follow-up among patients discharged from
the medicine service and trends in visit completion rates
by race.

METHODS

We extracted data from the University of Pennsylvania
Health System’s (UPHS) electronic medical record. We
included all adult discharges from the inpatient medicine
services of five UPHS hospitals between January 1,
2019, and April 30, 2021, who had outpatient follow-
up scheduled with a primary care provider in the same
health system within 30 days of discharge. Demographic
information on each patient and data on each scheduled
encounter were obtained, including whether the appoint-
ment was completed, the modality of the visit (telemed-
icine or in-person), and the timing of the appointment
relative to discharge.
We looked at monthly visit completion rates of post-

discharge primary care appointments across the study
period for the whole study population and by race.

Because telemedicine availability was limited before
the pandemic and in-person visit availability was limited
in the early months of the pandemic, we limited our
comparison of visit modalities to the period after June 1,
2020, when telemedicine and in-person visit utilization
approached a new steady state.5 We looked at average
time from discharge to first scheduled visit; the rate of
scheduled visits within 7 days of discharge; the rate of
visits scheduled with the patient’s listed PCP; and visit
completion rates. Continuous outcomes and proportions
were compared using t tests. This study was reviewed
and classified as exempt by the University of Pennsyl-
vania Institutional Review Board.

RESULTS

Post-discharge primary care visit completion rates in-
creased from 62% in January 2020 to 72% in June 2020,
remaining elevated for most of the remainder of 2020
(Fig. 1). Appointment completion rates for Black pa-
tients increased from 52 to 70% over this same time
frame. The change for White patients was much smaller,
decreasing slightly from 68 to 67%.
Among patients discharged after June 1, 2020, those who

had telemedicine visits scheduled were more likely to be
Black, female, and slightly younger compared to patients
who had in-person follow-up scheduled (Table 1). The aver-
age time from discharge to first scheduled appointment was
1.4 days shorter for telemedicine than in-person visits (p <
0.0001), the rate of scheduled follow-up within 7 days was
8.2% higher (p < 0.001), visit completion rates were 22.5%
higher (p < 0.001), and the rate of seeing one’s assigned PCP
was 2.6% higher (p = 0.04).

DISCUSSION

In this study of primary care follow-up appointments
among medicine service discharges of a large academic
health system, telemedicine visits were associated with
improved markers of access, including decreased time to
follow-up and increased visit completion rates. No-show
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rates for in-person follow-up visits have historically been
high, which is costly for health systems and leads to
lower-quality transitions of care.2, 4

Given concerns about the potential for telemedicine to
increase disparities in access, it is especially striking that
disparities in visit completion rates narrowed between Black
and White patients with telemedicine. Many Black patients
face barriers to accessing primary care, including disparities in
distance from clinics, which are only compounded while
recovering from an inpatient stay.6 These findings provide
encouraging signals that telemedicine can improve access to

care, perhaps by lowering the geographic barriers and oppor-
tunity costs to accessing care, as long as there is equitable
access to the necessary technology.
This studywas limited to patients who had follow-up within

our health system. Our study population was predominantly
non-Hispanic Black or White, limiting our ability to look at
trends in other racial or ethnic subgroups. While questions
remain about the relative quality of post-discharge telemedi-
cine visits, our findings demonstrate the potential for telemed-
icine to increase access to primary care during the critical post-
discharge recovery period.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Ja
n-

19

Fe
b-

19

M
ar

-1
9

Ap
r-

19

M
ay

-1
9

Ju
n-

19

Ju
l-1

9

Au
g-

19

Se
p-

19

O
ct

-1
9

N
ov

-1
9

De
c-

19

Ja
n-

20

Fe
b-

20

M
ar

-2
0

Ap
r-

20

M
ay

-2
0

Ju
n-

20

Ju
l-2

0

Au
g-

20

Se
p-

20

O
ct

-2
0

N
ov

-2
0

De
c-

20

Ja
n-

21

Fe
b-

21

M
ar

-2
1

Ap
r-

21

%Telemedicine Overall Black White

Beginning of COVID-
19 Pandemic

Figure 1 Post-discharge primary care visit completion rates by month. The trend lines represent visit completion rates displayed overall and
broken down by race. The columns display the monthly percent of all scheduled post-discharge primary care visits that were telemedicine.

Table 1 Patient Demographics and Visit Characteristics by Visit Modality from June 2020 Through April 2021

First primary care visit modality In-person Telemedicine p value

# of observations 4045 2108
Female (%) 2148 (53.1%) 1277 (60.6%)
Age (mean, SD) 64.0 (17.3) 62.5 (17.7)
Race (%) Black 1488 (36.8%) 1060 (50.3%)

White 2330 (57.6%) 938 (44.5%)
Other/unknown 227 (5.6%) 110 (5.2%)

Ethnicity (%) Hispanic Latino 239 (5.9%) 76 (3.6%)
Non-Hispanic Latino 3766 (93.1%) 2012 (95.5%)
Unknown 40 (1.0%) 20 (1.0%)

Payor (%) Commercial 1023 (25.3%) 573 (27.2%)
Medicaid 619 (15.3%) 319 (15.2%)
Medicare 2160 (53.4%) 1166 (55.3%)
VA/uninsured/unknown 243 (6.0%) 50 (2.4%)

Days from discharge to appointment (mean, SD) 10.3 (7.2) 8.9 (6.4) p < 0.0001
Scheduled within 7 days of discharge (%) 1857 (45.9%) 1140 (54.1%) p < 0.0001
Visit scheduled with assigned PCP (%) 2734 (67.6%) 1480 (70.2%) p = 0.04
Visit completed (%) 2488 (61.5%) 1771 (84.0%) p < 0.0001
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