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The Impact Of Telemedicine On
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ABSTRACT Telemedicine use remains substantially higher than it was
before the COVID-19 pandemic, although it has fallen from pandemic
highs. To inform the ongoing debate about whether to continue payment
for telemedicine visits, we estimated the association of greater
telemedicine use across health systems with utilization, spending, and
quality. In 2020, Medicare patients receiving care at health systems in the
highest quartile of telemedicine use had 2.5 telemedicine visits per person
(26.8 percent of visits) compared with 0.7 telemedicine visits per person
(9.5 percent of visits) in the lowest quartile of telemedicine use. In 2021–
22, relative to those in the lowest quartile, Medicare patients of health
systems in the highest quartile had an increase of 0.21 total outpatient
visits (telemedicine and in-person) per patient per year (2.2 percent
relative increase), a decrease of 14.4 annual non-COVID-19 emergency
department visits per 1,000 patients per year (2.7 percent relative
decrease), a $248 increase in per patient per year spending (1.6 percent
relative increase), and increased adherence for metformin and statins.
There were no clear differential changes in hospitalizations or receipt of
preventive care.

T
he COVID-19 pandemic led to a dra-
matic increase in telemedicine
use.1–5 Although rates have fallen
subsequently, telemedicine use
continues to be substantially

higher than before the pandemic.6,7 Tele-
medicine adoption was facilitated by many tem-
porary regulatory waivers and reimbursement
expansions8 from a range of payers including
Medicare,9 Medicaid programs,10 and commer-
cial insurers.11 Congress temporarily extended
Medicare’s broad coverage of telemedicine, in-
cluding flexibilities on where patients are locat-
ed, through December 2024,12 after which, with-
out any congressional action, broad coverage of
telemedicine in the Medicare program will end.
A major impediment to long-term coverage of
telemedicine has been concerns that it will in-
crease spending or hurt quality. To inform long-

term policy, policy makers have called for more
research to increase understanding of how the
growth in telemedicine during the pandemic af-
fected health care spending and the quality of
care that patients received.13–15

To address this research need, we quantified
the association between greater use of tele-
medicine and costs and quality by exploiting
the variation in the use of telemedicine across
health systems. For various reasons, including
the type of electronic health record, health sys-
tem leadership, and local health plan policies,
some health systems adopted telemedicine to a
greaterdegree thanothers early in thepandemic,
and those differences extended into 2022.16–19

We chose to focus on variation at the health sys-
tem level because this was often the organiza-
tional level at which the decision was made to
invest in and deploy the necessary technology.

doi: 10.1377/hlthaff.2023.01142
HEALTH AFFAIRS 43,
NO. 5 (2024): 691–700
©2024 Project HOPE—
The People-to-People Health
Foundation, Inc.

Carter H. Nakamoto, Harvard
University, Boston,
Massachusetts.

David M. Cutler, Harvard
University and National
Bureau of Economic Research,
Cambridge, Massachusetts.

Nancy D. Beaulieu, Harvard
University.

Lori Uscher-Pines, RAND
Corporation, Arlington,
Virginia.

Ateev Mehrotra (Mehrotra@
hcp.med.harvard.edu), Harvard
University and Beth Israel
Deaconess Medical Center,
Boston, Massachusetts.

May 2024 43:5 Health Affairs 691

The Practice Of Medicine

Downloaded from HealthAffairs.org by Krista Drobac on June 06, 2024.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.

For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



We compared changes between 2019 and 2021–
22 in utilization, spending, and quality for pa-
tients receiving care from health systems that
used telemedicine at higher or lower rates.

Study Data And Methods
Overview We compared traditional Medicare
patients receiving care at health systems that
used more telemedicine during the COVID-19
pandemic with patients in systems that relied
more on in-person services.We assigned patients
to health systems according to their care in 2019,
before the pandemic, to address potential selec-
tion bias of patients in choice of clinicians who
provide telemedicine; few providers had sub-
stantial telemedicine usage in 2019.We divided
health systems into quartiles on the basis of
2020 telemedicine use and compared changes
in outcomes between 2019 (prepandemic) and
2021–22 (postpandemic) across the quartiles. In
a sensitivity analysis, we examined only 2022
outcomes for thepostpandemicperiod to further
disentangle our results from changes in use re-
sulting from the pandemic.We assessed care re-
ceived by all patients assigned to health systems,
not just those who received a telemedicine visit,
as a simple comparison of telemedicine users
andnonusers is potentially biased bymany omit-
ted factors.20 An analysis of all patients, not just
those who use telemedicine, may also be a better
estimate of the societal impact of expanding tele-
medicine coverage.
Defining Health Systems We used the Na-

tional Bureau of Economic Research’s 2018
Health Systems and Provider Database to identi-
fy health systems. Details of our methods are
provided elsewhere.21,22 In brief, a health system
wasdefinedas a jointly ownedormanagedgroup
of provider organizations (for example, physi-
cian practices and hospitals) with at least one
acute care hospital, ten primary care physicians,
and a total of fifty physicians. To identify the
providers affiliated with a given health system,
many data sources were used, including the Cen-
ters for Medicare and Medicaid Services (CMS)
Provider of Services file, American Hospital As-
sociation Annual Survey data, the CMS Provider
Enrollment and Chain Ownership System,
IQVIAphysician andhospital files, andMedicare
and commercial claims data. Physicians were as-
signed to provider networks based on the own-
ership of their practices.
Assigning Patients To Health Systems Us-

ing a 100 percent sample of beneficiaries in tra-
ditional Medicare, we assigned patients to pri-
mary care practices, using a methodmodeled on
Medicare’s algorithm for attributing beneficia-
ries to accountable care organizations.23 We

identified all patients with at least one primary
care physician visit in 2019, defined by having
Healthcare Common Procedure Coding System
(HCPCS) codes 99201–15, G0402, G0438, or
G0439 and provider specialty code 01, 08, 11,
or 38 (see online appendix exhibit A1).24 Patients
were assigned to the physician practices (identi-
fied by Taxpayer Identification Number) ac-
counting for the plurality of their primary care
visit spending and to the health system of their
primary care practice. Using this strategy, we
assigned 41 percent of Medicare beneficiaries
with continuous 2019–22 fee-for-service cover-
age and at least one 2019 primary care visit to a
health system; the remainder saw physicians
without a system affiliation.We excluded health
systems with fewer than 100 attributed patients
and those without telemedicine visits. Appendix
exhibit A2 describes differences between those
assigned and those not assigned to a health sys-
tem.24 In a sensitivity analysis, we used a differ-
ent attribution strategy that equally weighted
visits from all clinicians, including nurse practi-
tioners.
Categorizing Health Systems Into Quar-

tiles Of Telemedicine Use Among patients as-
signed to health systems, we categorized health
systems into quartiles on the basis of outpatient
telemedicine visits per capita in 2020. Out-
patient visits included visits in clinics and out-
patient hospital settings (defined as Berenson-
Eggers Type of Service 2.0 codes beginning with
E.V. or E.B. found in the Carrier file) and exclud-
ed visits in the hospital or other facilities. To
address multiple bills for the same visit, we only
counted one visit with the same clinician on the
same day. Building off prior research,25,26 we
identified telemedicine visits on the basis of
place-of-service codes and HCPCS codes and
modifiers, including telehealth consultations,
virtual check-ins, e-consults, and audio-only vis-
its, among other categories, and excluding re-
mote monitoring (see appendix exhibit A1).24

Study Sample And Patient Characteris-
tics We restricted our study cohort to beneficia-
ries with continuous enrollment in fee-for-
service Medicare Parts A, B, and D from the
period 2019–22 and with a primary care visit in
2019.We extracted 2019 demographic and prior
disease burden information, including age, sex,
race and ethnicity, dual eligibility for Medicaid
(as a proxy for income), disability, and prior
chronic conditions (details are in appendix ex-
hibit A1).24 Rurality is identified at the ZIP code
level according to the Department of Agricul-
ture’s rural-urban commuting area codes.27 We
conducted a sensitivity analysis including pa-
tients who died during the study period.
We conducted subgroup analyses on patients
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with three illustrative chronic conditions (type 2
diabetes, heart failure, and depression) and
those with high frailty, as the convenience of
telemedicine might translate into more visits,
which could improve chronic illness manage-
ment and help those with difficulty getting to
clinician appointments. Patients with diabetes,
heart failure, ordepressionwere identified using
2019 Chronic Condition Warehouse codes. Frail
patients were identified using a claims-based al-
gorithm developed by Dae Hyun Kim and col-
leagues and specifically focusedon thosedefined
as moderately to severely frail.28,29

OutcomesWemeasured total outpatient visits
(both telemedicine and in-person) per person
per year and by modality (telemedicine versus
in-person). As a measure of care continuity, we
determined the share of each patient’s visits at
their assigned primary care practice and health
system.
Because telemedicine may facilitate improved

quality of care and deter acute care, wemeasured
hospital admissions and emergency department
(ED) visits, excluding thosewith COVID-19 diag-
noses (International Statistical Classification of
Diseases and Related Health Problems, Tenth
Revision, codes U07.1 and B97.29).
We identified recommended preventive ser-

vices, including mammograms, colonoscopies,
prostate-specific antigen tests, and Pap tests,
for patients in eligible age groups (see appendix
exhibit A1).24 Telemedicine could increase the
number of visits, thereby creating more oppor-
tunities to encourage patients to obtain preven-
tive care.
We focused on two illustrative medication

classes used in chronic disease treatment (met-
formin and statins) to assess drug adherence.
We measured adherence as the proportion of

days covered.30 We hypothesized that greater
telemedicine use would lead to more visits, and
thus more clinical opportunities to discuss med-
ication use, thereby improving adherence.
We identified imaging and laboratory testing

in outpatient claims on the basis of Berenson-
Eggers Type of Service 2.0 codes. We hypothe-
sized that greater telemedicine usemight reduce
imaging and testing. At an in-person visit in
some clinics, patients may simply have the test
right away. In contrast, at a telemedicine visit,
clinicians may be less likely to order tests, or
patients may delay these tests because of greater
logistical barriers. Details on thesemeasures are
in appendix exhibit A1.24

We measured total spending and subcatego-
ries of spending by setting and service (details
are in appendix exhibit A1).24 Spending included
Medicare and out-of-pocket payments adjusted
for inflation using the Medical Consumer Price
Index, to make it easier for readers to assess
changes in spending over time. Given the on-
going debate about whether telemedicine visits
should include facility payments, we captured
spending on outpatient hospital facility pay-
ments (HCPCS codes G0463 and Q3014).31 To
assess whether telemedicine visits may be
cheaper because they are less likely to result
in laboratory tests or imaging,32 we measured
spending on testing and imaging in the seven
days before or after a visit. We captured total
spending, as it was unclear whether any poten-
tial increases in visit and drug spending could be
offset by decreases in imaging, testing, and in-
patient spending.
Statistical Analyses Our primary specifica-

tion was a difference-in-differences regression
analysis. Outcomes were yearly averages mea-
sured for eachpatient in the prepandemic period
(2019) and the pandemic period (2021–22). As
noted above, in a sensitivity analysis we defined
the pandemic period using only 2022 data. For
each outcome, the regression included fixed ef-
fects for quartiles of health system telemedicine
use (including an additional category for non-
system patients), period (prepandemic versus
pandemic), and period interacted by quartile,
with these interaction coefficients being our es-
timates of interest.We also controlled for age-sex
categories, dual Medicaid eligibility, chronic
condition count categories, race and ethnicity,
sex, metropolitan residence, original reason for
Medicare entitlement, and geography, using
hospital referral regions33 (see appendix exhib-
it A1).24 In another sensitivity analysis, we in-
cluded a control for thehealth system’s academic
medical center status.
We tested for whether trends were parallel in

the prepandemic period across quartiles (appen-

Given concerns that
telemedicine’s
convenience will lead
to more visits, the
relatively small
increase in visits that
we observed was
surprising.
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dix exhibit A3).24 For most outcomes, we ob-
served small but statistically significant differ-
ences in trends. Given the potential that these
differential trends biased our results, we con-
ducted a sensitivity analysis in which we as-
sumed that the differential trends observed in
the prepandemic period extended into our pan-
demic period33 (details and an example are in
appendix exhibit A1).24

The studywas reviewed by theHarvardUniver-
sity and National Bureau of Economic Research
Institutional Review Boards.
Limitations There were several key limita-

tions of our analyses. First, we used a difference-
in-differences framework to study the impact of
telemedicine, and the changes we observed may
have been subject to time-varying confounders
that could have biased our findings. For exam-
ple, the health systems in the highest quartile of
telemedicine use could have differentially re-
sponded to the pandemic in otherways thatwere
unrelated to telemedicine, such as changinghow
they offered preventive services. Second, our an-
alyses were limited to the traditional Medicare
population. The use and impact of telemedicine
may differ in other populations. Third, we mea-
sured outcomes in 2021–22, when ongoing
waves of COVID-19 illness may have affected
health care–seeking behavior differentially by
region. In our study, health systems in the high-
est quartile of telemedicine use were dispropor-
tionately located in the Northeast, and the im-
pact of the pandemic varied by region. These
differences in COVID-19 illness by region could
have biased our results. For example, differences
in hospital congestion could have affected hos-
pitalization rates. We partially addressed these
concerns by focusing onnon-COVID-19 hospital-
izations and conducting a sensitivity analysis
including only data from 2022, when the pan-
demic likely had less of an impact onhealth care–
seeking behavior. Fourth, we did not measure
fraud, abuse, or patient travel time. Concerns
about fraud and abuse have played a substantial
role in the telemedicine policy debate, and sav-
ingswithpatient travel time can affect the spend-
ing impact of telemedicine.34 Finally, our broad
evaluation might have missed clinical areas or
patient populationswhere telemedicinewas par-
ticularly helpful or potentially harmful.

Study Results
In2019, 5,510,755beneficiarieswith continuous
enrollment in traditional Medicare were as-
signed to one of 576 health systems. Health sys-
tems in the highest quartile of telemedicine use
(which we refer to here as high-telemedicine
health systems) were more likely than those in

the lowest quartile of telemedicine use (low-
telemedicine health systems) to be academic
medical centers (40.3 percent versus 2.1 per-
cent). Patients of high-telemedicine health sys-
tems were more concentrated in the Northeast
(51.4 percent of patients) compared with pa-
tients of low-telemedicine health systems
(1.7 percent of patients; exhibit 1).
Telemedicine Use In 2019 (baseline period),

telemedicine use was low (exhibit 2). In 2020,
patients assigned to high-telemedicine health
systems had an average of 2.5 telemedicine visits
per capita (26.8 percent of visits) comparedwith
an average of 0.7 telemedicine visits per capita
(9.5 percent of visits) for patients in low-tele-
medicinehealthsystems(appendixexhibitA5).24

Although telemedicine use declined through
December 2022, patients at high-telemedicine
health systems continued to receive more tele-
medicine through the end of 2022. These trends
are mirrored in the share of patients with any
telemedicine and the share of visits conducted
via telemedicine (appendix exhibits A4 and
A5).24

When we controlled for patient and geo-
graphic characteristics, there was a differential
1.26 increase in telemedicine visits per capita
from the baseline to the pandemic period be-
tween patients assigned to high- and low-
telemedicine health systems (exhibit 3).
Outpatient Visits And Continuity Mea-

suresOver time, trends in total outpatient visits
(including telemedicine and in-person) were
largely similar across the four quartiles of health
systems (exhibit 4). We estimated a differential
increase of 0.21 visits per patient per year from
baseline to the pandemic period between pa-
tients in high- and low-telemedicine health sys-
tems (a relative increase of 2.2 percent) (exhib-
it 3). On the basis of these findings, we estimated
that 0.21 of the 1.26 additional telemedicine vis-
its, or 16.7 percent, constituted additional utili-
zation, implying that the remaining 83.3 percent
of telemedicine visits substituted for in-person
visits.

Policy makers have
signaled that they are
willing to accept small
increases in spending
due to telemedicine.
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In terms of continuity measures, compared
with patients in low-telemedicine health sys-
tems, patients in high-telemedicine health sys-
tems had differential increases in the share of
their visits within their assigned health systems
(3.1 percentage points) and with their assigned
practices (3.4 percentage points) (exhibit 3).

Emergency Department Use And Hospital-
izations There was a differential decrease of
14.4 non-COVID-19 ED visits per 1,000 patients
(a relative decrease of 2.7 percent) and an in-
crease of 4.9 non-COVID-19 hospitalizations
per 1,000 patients per year (a relative increase
of 2.3 percent) between patients of high- and
low-telemedicine health systems (exhibit 3).

Adherence To Medications And Preventive
Care Use Patients assigned to high-telemedicine
health systems had differential increases in drug

adherence (captured by proportion of days cov-
ered) for metformin (1.9 percentage points) and
statins (0.4 percentage points) compared with
those assigned to low-telemedicine health sys-
tems (exhibit 3). These changes reflect relative
increases of 2.4 percent and 0.5 percent, respec-
tively.
Therewere no statistically significant differen-

tial changes among patients of high-
telemedicine health systems in the likelihood
of receiving colonoscopies, Pap tests, and mam-
mograms (exhibit 3).
Imaging And TestingWe found no significant

changes in imaging services or laboratory tests
per capita per year between patients of high- and
low-telemedicine health systems (exhibit 3).
Health Care Spending Compared with pa-

tients of low-telemedicine health systems, pa-

Exhibit 1

Characteristics of health systems and traditional Medicare patients in health systems in the highest and lowest quartiles of telemedicine use, 2019–22

Highest quartile (n = 144) Lowest quartile (n = 144)

Characteristics Measurea SD/%b Measurea SD/%b

Share of 2020 visits provided via telemedicine (%) 26.8 —
c 9.5 —

c

Share of patients with 1 or more telemedicine visits in 2020 (mean %)d 65.35 47.58 30.14 45.89

No. of primary care physicians billing primarily under a system TIN (mean) 195.4 206.1 83.0 120.1
No. of physicians billing primarily under a system TIN (mean) 761.9 905.0 255.3 488.9

System status (no., %)
Academic medical center 58 40.3 3 2.1
Large for-profit 2 1.4 2 1.4
Large nonprofit 22 15.3 28 19.4
Other private 48 33.3 72 50.0
Public 14 9.7 39 27.1

No. of patients 1,356,101 —
c 826,620 —

c

Age at start of 2019, years (%)e

Younger than 65 13.3 33.9 11.5 31.2
65–69 22.0 41.4 24.8 43.2
70–74 26.4 44.1 26.5 44.1
75–79 18.8 39.0 18.4 38.7
80 or older 19.5 39.6 18.8 39.1

Dually eligible for Medicaid (%)e 18.2 38.6 13.7 34.4

Region (%)e

West 20.1 40.1 15.0 35.7
Midwest 16.3 36.0 45.4 49.8
Northeast 51.4 50.0 1.7 12.6
South 12.2 32.7 37.9 48.5

Urban (%)e,f 92.7 26.0 55.9 49.6

Chronic conditions
No. of chronic conditions 6.4 3.5 6.2 3.3
Diabetes (%)e 23.8 42.6 25.8 43.8
Hypertension (%)e 58.8 49.2 62.2 48.5

SOURCE Authors’ analysis of Medicare fee-for-service claims data. NOTES Health systems were categorized by 2020 telemedicine use into quartiles. Additional patient
characteristics as well as data for health systems in quartiles 2 and 3 of telemedicine use are in appendix exhibit A8 (see note 24 in text). TIN is Taxpayer Identification
Number. aThe measure used varies by characteristics, as indicated in the row labels. bAll values presented in the “SD/%” columns are standard deviations except for the
“System status” panel, which presents the distribution across system types in percentage terms. cNot applicable. d“Mean %” is calculated as the mean value across the 144
systems in the quartile, and the standard deviation corresponds to the distribution of this system-level quantity. e“%” here is calculated as the mean value across patients
in the quartile, and the standard deviation corresponds to the distribution of this patient-level quantity. fUrban is labeled “metropolitan” in the Department of Agriculture’s
rural-urban commuting area codes for beneficiary ZIP codes.
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tients of high-telemedicine health systems had
an inflation-adjusted $248 differential increase
in spending (a relative increase of 1.6 percent)
(exhibit 3). This differential increase was driven
largely by inpatient admissions ($172) and phar-
maceuticals ($170). This was offset by decreases
in outpatient hospital spending (−$196), espe-
cially in facility fees for outpatient hospital visits.
Changes In Visits By Different Patient

Subgroups The relative change in outpatient
visits from 2019 to 2021–22 between high- and
low-telemedicine health systems was larger
among patients without chronic illness or frailty
and among lower-income (using the proxy of
Medicaid dual eligibility), non-White, disabled,
and rural patients (appendix exhibit A6).24

Sensitivity Analyses Our sensitivity analy-
sis results were generally qualitatively similar,
although the magnitudes of association varied
(appendix exhibit A7).24 For example, the rela-
tive change estimates ranged from −1.2 percent
to −3.9 percent for non-COVID-19 ED visits and
from 0.5 percent to 2.7 percent for metformin
adherence. There were two notable exceptions.
Across sensitivity analyses, the association be-
tween telemedicine use and non-COVID-19 hos-
pitalizations (−0.5 percent to 2.3 percent) and
total spending (−0.7 percent to 1.8 percent) was
not consistently positive or negative.

Discussion
To estimate the impact of greater telemedicine
use, we exploited the variation in telemedicine
uptake across health systems during the COVID-
19 pandemic. Patients receiving care fromhealth
systems in the highest quartile of telemedicine
use had modest increases in office visits, care
continuity, and medication adherence, as well
as decreases in ED visits, relative to patients of
health systems in the lowest quartile.We did not
observe differences in testing or preventive ser-
vice use. The relative increase in visits was larger
among patients without chronic illness and
among lower-income, non-White patients. How-
ever, these changes were accompanied by a
1.6 percent increase in health care spending,
largely driven by inpatient and drug spending.
Our results are qualitatively consistent with

those of other recent studies. An analysis by
the Medicare Payment Advisory Commission
found that geographic areas with higher tele-
medicine uptake through 2021 had a 3 percent
relative increase in total clinical encounters and
a relative spending increase of $165 per person.35

A 2021 study in Ontario, Canada, found that
greater physician telemedicine uptake was asso-
ciated with small decreases in ED visits,36 and
prior work has found an association between
greater telemedicine use and increased hospital-

Exhibit 2

Telemedicine visits per traditional Medicare patient per quarter in health systems, by quartile of health system
telemedicine use, 2019–22

SOURCE Authors’ analysis of Medicare fee-for-service claims data. NOTES Telemedicine visits were identified based on place-of-service
codes and Healthcare Common Procedure Coding System codes and modifiers. Telemedicine visits include telehealth consultations,
virtual check-ins, e-consults, and audio-only visits, among other categories, and exclude remote monitoring.
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izations in the treatment of serious mental ill-
ness.37,38 Our results also support Congressional
Budget Office modeling indicating that selective
telemedicine expansions will increase spending
because of projected increases in visits.39 How-
ever, our findings contrast with those of other
studies in other contexts that find that telehealth
is associated with health care spending reduc-
tions.40–43 The strengths of our approach includ-
ed robustmethods to control for selectionbias in
which patients and clinicians adopt telemedi-
cine, extension of our study period into 2022
(a period with less COVID-19-related illness
and more typical health care–seeking behavior),
inclusion of a more comprehensive set of out-
comes, and examination of differential impact
across patient subgroups. Further, these differ-
ences were generally robust across many sensi-

tivity analyses. However, this was not true across
the board. Most notably, in one sensitivity anal-
ysis that included patients who died, we did not
see a positive relationship between telemedicine
use and spending.
Given concerns that telemedicine’s conve-

nience will lead to more visits, the relatively
small increase in visits that we observed was
somewhat surprising. It may be explained by
several factors. Clinicians in the health systems
in the highest quartile of telemedicine use may
have had limited capacity to provide additional
visits. Alternatively, theremay have been limited
demand from patients for telemedicine as a re-
sult of technological barriers or beliefs that tele-
medicine visits are lower in quality than in-
person visits.34,44 Moving forward, it will be im-
portant to continue monitoring telemedicine’s

Exhibit 3

Estimated differential changes in outcomes from 2019 to 2021–22 between the highest and lowest quartiles of health system telemedicine use

Absolute difference Relative difference (%)

Outcomes 2021–22 mean Estimate 95% CI Estimate 95% CI
Outpatient visits per person
Total 9.72 0.21 0.18, 0.24 2.2 1.9, 2.5
Telemedicine 1.03 1.26 1.25, 1.27 122.9 122.0, 123.7
Share of visits at system (%) 69.2 3.1a 3.0, 3.2 4.4 4.3, 4.6
Share of visits at practice (%) 38.0 3.4a 3.3, 3.5 9.0 8.7, 9.3

Acute visits per 1,000 (non-COVID-19)
Emergency department visits 535.38 −14.4 −19.5, −9.4 −2.7 −3.6, −1.8
Inpatient admissions 210.95 4.9 2.6, 7.2 2.3 1.3, 3.4

Medication adherenceb (%)
Metformin 78.5 1.9a 1.7, 2.2 2.4 2.1, 2.7
Any statin 84.7 0.4a 0.3, 0.5 0.5 0.4, 0.6

Preventive carec (%)
Mammograms 54.2 −0.3a −0.6, 0.0 −0.5 −1.0, 0.1
Colonoscopies 20.8 0.0a −0.2, 0.1 −0.2 −1.0, 0.7
Prostate-specific antigen tests 53.2 0.1a −0.4, 0.6 0.2 −0.7, 1.1
Pap tests 12.2 −0.3a −0.7, 0.2 −2.1 −5.8, 1.6

Imaging and testing per person
Imaging services 5.71 0.01 −0.01, 0.03 0.1 −0.3, 0.5
Laboratory tests 16.11 −0.01 −0.08, 0.07 0.0 −0.5, 0.4
Imaging with visit (%) 31.0 −0.3a −0.4, −0.2 −1.1 −1.4, −0.8
Laboratory test with visit (%) 45.4 −0.4a −0.5, −0.3 −0.8 −1.1, −0.6

Spending per person ($)
Visits 1,223 −30 −34, −26 −2.4 −2.7, −2.1
Imaging 645 −18 −21, −14 −2.8 −3.3, −2.2
Laboratory testing 468 −21 −24, −18 −4.5 −5.2, −3.9
Skilled nursing facility 791 75 59, 91 9.5 7.4, 11.5
Home health 502 26 19, 33 5.2 3.9, 6.6
Pharmaceuticals 4,382 170 127, 212 3.9 2.9, 4.8
Outpatient hospital 3,098 −196 −224, −168 −6.3 −7.2, −5.4
Outpatient hospital facility fees 91 −47 −48, −46 −51.2 −52.3, −50.0
Inpatient admissions 3,019 172 136, 207 5.7 4.5, 6.9
Total 15,529 248 173, 323 1.6 1.1, 2.1

SOURCE Authors’ analysis of Medicare fee-for-service claims data. NOTES The estimates come from coefficients from a difference-in-differences analysis of traditional
Medicare patients in 2019 and 2021–22 assigned to health systems that were in the highest or lowest quartiles of 2020 telemedicine use. Results for comparison of
health systems in quartiles 2 and 3 of telemedicine use are in appendix exhibit A9 (see note 24 in text). aPercentage points. bAs captured by proportion of days covered.
cShare of patients who received each service, limited to eligible patient populations (see appendix exhibit A1 for details).
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impact on quality and spending. The effects of
telemedicine on quality and spending could
change as technology improves, health systems
optimize telemedicine services, or patient de-
mand grows.
Before the pandemic, many policy makers

were concerned that broad telemedicine cover-
age would lead to more use and that restrictions
may be necessary to contain spending.Whether
our findings support or refute these concerns
hinges on interpretations of the estimated
spending impact (a 1.6 percent relative increase)
and the clinical benefits of the changes we ob-
served in visits, care continuity, and adherence.
Policymakers have signaled that they are willing

to accept small increases in spending due to tele-
medicine. For example, in permanently remov-
ing geographic restrictions and allowing audio-
only visits for telemental health services in
2022,45 Congress signaled a willingness to incur
some costs for the Medicare program to main-
tain access to services that were provided during
the pandemic. Given the small improvements in
access and quality (in particular for chronic dis-
ease medications), combined with modest in-
creases in spending along with patients’ and
clinicians’ preferences, we believe that it will
be difficult to justify a return to restricting tele-
medicine payment in Medicare.46–48 ▪

A previous version of this work was
presented at the Annual Conference of
the American Society of Health
Economists in St. Louis, Missouri, June
12, 2023. This research was supported

by the Agency for Healthcare Research
and Quality (Grant No. U19HS024072)
and the Commonwealth Fund. The
authors appreciate the assistance of
Kaushik Ghosh in programming efforts.

To access the authors’ disclosures, click
on the Details tab of the article online.
[Published online April 17, 2024.]

Exhibit 4

Outpatient visits per capita for traditional Medicare patients in health systems as percent of the 2019 mean, by quartile of
health system telemedicine use, 2019–22

SOURCE Authors’ analysis of Medicare fee-for-service claims data. NOTES Outpatient visits included visits in clinics and outpatient
hospital settings (defined as Berenson-Eggers Type of Service 2.0 codes beginning with E.V. or E.B. found in the Carrier file) and
excluded visits in the hospital or other facilities. To address multiple bills for the same visit, we only counted one visit with the same
clinician on the same day.
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