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mployers in the United States have increasingly been offering

a direct-to-consumer (DTC) telemedicine benefit for low-

acuity or minor illnesses to their employees.” By 2021, more
than 95% of employers with 50 or more employees provided some
coverage for DTC telemedicine in their largest health plan; more
than 75% felt that offering telemedicine was important and nearly
20% either limited or eliminated cost sharing for telemedicine.*

Despite these trends among general employers, few health systems
have directly provided DTC telemedicine to their own employees.
An evaluation of employer-supported DTC telemedicine suggests
that it does not lower costs.” However, unlike the general case
of DTC telemedicine staffed by third-party firms with clinicians
stationed throughout the United States, a local health system’s DTC
telemedicine option could offer efficiencies: It can be staffed by
the system’s own clinicians who are familiar with the nearby care
delivery environment, use the health system'’s electronic health
record, and refer and coordinate follow-up in-person care within
the system, minimizing care fragmentation or out-of-system
care by its employees. An equivocal case for DTC telemedicine
fora conventional employer may be a much clearer win when the
employer is also a health system. Additionally, with the increased
telemedicine capacity and capability of health systems since 2020,
the possibility of providing DTC telemedicine to their employees
has increased.

The potential cost savings from DTC telemedicine derive from
the lower overhead and operational costs typically required by
these services, which can be reflected in a lower price per unit of
service. But because these services are easy to access (often avail-
able immediately, around the clock, and without travel), they may
induce overuse of care, especially for self-limited conditions such
as viral upper respiratory infections for which the alternative to
in-person care is no care at all, thus increasing the overall cost of
care.” "' Telemedicine will save money relative to in-person care if
any unit price advantages are not overwhelmed by the increased
use of care overall, induced by its convenience.

Much is at stake. Employers provide health insurance coverage
for 158 million Americans or nearly 50% of the population. Since

ABSTRACT

OBJECTIVES: To compare the mean per-episode unit

cost for a direct-to-consumer (DTC) telemedicine service
for medical center employees (OnDemand) with that of
in-person care and to estimate whether the offered service
increased the use of care.

STUDY DESIGN: Propensity score-matched retrospective
cohort study of adult employees and dependents of a

large academic health system between July 7, 2017, and
December 31, 2019.

METHODS: To estimate differences in per-episode unit
costs within 7 days, we compared costs between OnDemand
encounters and conventional in-person encounters (primary
care, urgent care, and emergency department) for any
similar condition using a generalized linear model. We used
interrupted time series analyses limited to the top 10 clinical
conditions managed by OnDemand to estimate the effect of
OnDemand’s availability on the trends for overall employee
per-month encounters.

RESULTS: A total of 10,826 encounters among

7793 beneficiaries were included (mean [SD] age, 38.5

[10.9] years; 81.6% were women). The mean (SE) 7-day
per-episode cost among employees and beneficiaries was
lower for OnDemand encounters at $379.76 ($19.83) relative
to non-OnDemand encounters at $493.49 ($25.53), a mean
per-episode savings of $113.73 (95% CI, $50.36-$177.10;
P<.001). After the introduction of OnDemand, among
employees with encounters for the top 10 clinical conditions
managed by OnDemand, the trend for encounter rates per
100 employees per month increased marginally (0.03; 95% Cl,
0.00-0.05; P=.03).

CONCLUSIONS: These results suggest that DTC
telemedicine staffed by an academic health system and
offered directly to employees reduced the per-episode unit
costs and only marginally increased utilization, suggesting
lower cost overall.
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Economic Outcomes of Direct-to-Consumer Telemedicine

the COVID-19 pandemic began, telemedicine
has represented a significantly larger portion
of all medical claims—consistently more than
5% of all medical claims by mid-2021*"—and
the estimated value of the global telemedicine >
industry is projected to reach a quarter of a
trillion dollars by 2024.2 Yet, the future of
telemedicine remains undetermined with

v

reimbursement rates in debate,**® driven
in large part because its economic value is
understudied and uncertain.

We conducted an economic evaluation
of DTC telemedicine owned, operated, and offered by a large
academic health system to its employees from the time of its initial
offering on July 1, 2017, until December 31, 2019. We estimated and
compared the mean per-episode unit cost of telemedicine visits
provided by a health system with that of in-person care for the
same set of conditions managed using DTC telemedicine. Then,
we estimated whether telemedicine’s availability influenced
overall care utilization trends and cost after it was introduced as
an employee benefit.

METHODS

This study was deemed exempt by the institutional review board
at the University of Pennsylvania. We followed the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline for observational studies.

Setting

Penn Medicine is an academic health system serving large portions
of southeast Pennsylvania, New Jersey, and Delaware. Penn Medicine
is self-insured and more than 95% of employees use its only
employer-sponsored plan—a preferred provider organization (PPO)
plan—rather than insurance obtained individually or through a
family member. Since 2017, these PPO-insured employees have
been offered Penn Medicine OnDemand,” a 24/7 DTC telemedicine
benefit to employees and their adult (>18 years) dependents. The
DTC telemedicine encounter requires no co-payment or other cost
sharing, but subsequent laboratory, imaging, or prescription fills
may result in standard out-of-pocket costs. The PPO plan routinely
covers more than 38,000 beneficiaries consisting of employees
and dependents.

OnDemand was staffed by Penn Medicine—employed nurse
practitioners who conducted live telemedicine appointments from
a central technology hub. The nurse practitioners were overseen by
amedical director (K.H.C.) and supported by onsite 24/7 supportand
administrative staff who coordinated follow-up care for patients
within Penn Medicine’s network of clinical practices or suggested
nearby non-Penn Medicine health care locations (eg, urgent care
centers, emergency departments [EDs]), when subsequent in-person
care was determined necessary.

TAKEAWAY POINTS

The value of direct-to-consumer (DTC) telemedicine services offered by academic health
systems is understudied.

DTC telemedicine services for low-acuity or minor illnesses are increasingly offered as an
employee benefit, but any per-episode unit cost advantage may be offset by overuse of care.
» DTC telemedicine staffed by an academic health system and offered to its employees resulted
in lower per-episode unit costs for care within 7 days and only marginally increased the
use of services.

DTC telemedicine staffed by an academic health system and offered directly to employees
was cost-saving.

Data Sources

To measure utilization and calculate the total cost of care from
the perspective of the health system as both payer and provider,
we used 2016-2019 claims data for Penn Medicine PPO’s adult
(>18 years) beneficiaries. The data file included employee age,
gender, zip code, health care utilization within and outside Penn
Medicine by the site of outpatient ambulatory care (EDs, urgent
care centers, retail health clinics, physician offices, laboratories,
imaging centers, and pharmacies), and the amount paid by the
plan. OnDemand encounter dates and the primary diagnosis for
each visit were extracted from the health system’s electronic health
record and merged with the plan’s claims data. The data linkage
between employee claims and the electronic health record was
approved by Penn Medicine’s Employee Health Privacy Board after
applying the Health Insurance Portability and Accountability Act’s
minimum necessary requirement.

Study Sample

We measured health care use between July 1, 2017, and December 31,
2019. To provide insights into DTC telemedicine’s future economic
impact, we excluded 2020 and subsequent data during the pandemic
because health care utilization was sensitive to surges during the
pandemic,?>*? which may be less reflective of future nonpandemic
utilization, a goal of our study.

Per-Episode Costs

We included only beneficiaries who were continuously enrolled
in the PPO plan for 12 months prior to the index OnDemand or
non-OnDemand visit, evidenced by at least 1 insurance claim (eg,
outpatient, pharmacy, or laboratory claim) during the preceding year.
We then matched index encounters from OnDemand encounters
with index encounters among non-OnDemand users by diagnosis.
For index encounters, we grouped the International Classification
of Diseases, Tenth Revision (ICD-10) diagnosis using the Clinical
Classification Software Refined (CCSR) from the Healthcare Cost
and Utilization Project.” The CCSR is a uniform and standardized
coding system that uses an ICD-10 diagnosis code and collapses
the multitude of ICD codes into a smaller number of clinically
meaningful categories. We limited the index encounters for non-
OnDemand users to in-person visits to primary care, an ED, or
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urgent care facility for the same set of CCSR-categorized primary
diagnoses used in OnDemand encounters. Outside of OnDemand,
less than 0.01% of outpatient claims filed during the study period
occurred via telemedicine.

OnDemand users could have multiple index OnDemand encoun-
ters in the data file. If multiple OnDemand encounters occurred
within 30 days (13.5% of encounters), only the initial encounter
was included in the data file for the purpose of defining an index
encounter; the subsequent OnDemand encounter was captured
in cost calculations.

Because the choice to use OnDemand or a conventional in-person
visit is nonrandom, we used 1:1 propensity score matching for
OnDemand (intervention) and conventional encounters (controls).
This approach reduces selection bias by using observable char-
acteristics to identify a control population that is similar to the
intervention cohort.”** Balance was considered to be achieved if the
postmatching standardized mean difference (SMD) was less than 0.10.

Propensity scores were estimated using logistic regression based
on the index encounter’s CCSR-categorized primary diagnosis,
calendar year and quarter of the encounter, and beneficiary charac-
teristics at the time of the index encounter: age, gender, employee
or beneficiary status, Charlson Comorbidity Index score to adjust
for beneficiary’s clinical risk factors,? median income of zip code
of residence, prior costs (log-transformed to account for skewed
cost data), and utilization in previous 12 months to reflect the need
for care or tendency to receive care.”’?

Using a payer perspective, per-episode cost was calculated
using claims from the day of the index encounter through the
next 6 days to capture 7 days of cost for both OnDemand and
non-OnDemand cohorts. We used procedure codes and revenue
codes (for hospital-based claims) to classify per-episode cost into
the following categories: primary care, specialty care, ED, urgent
care, other outpatient (eg, imaging, physical therapy), inpatient,
other medical (eg, laboratory, durable medical equipment), and
pharmacy. The health system’s cost of administering OnDemand
(“operating costs”) was calculated separately because these costs
were fixed, making the per-episode cost of administering OnDemand
volume sensitive (more visits result in lower per-episode costs,
and vice versa). Operating costs were calculated using the salaries
and benefits for staff (eg, clinicians, support staff) and supplies
(eg, computers, licensure). We estimated the per-episode unit
cost of OnDemand encounters as $127.04 by dividing operating
costs ($1,112,367) by the number of total encounters (8756) during
the study period.

Substitution vs New Use

To estimate whether telemedicine encounters were substitutions
that replaced in-person care or were additions to care that would
otherwise not have occurred, we used interrupted time series
analyses to estimate the effect of OnDemand’s availability on the
trends for overall encounter rates by month, before and after the
introduction of OnDemand. We used a data set that was modified

from the data set for the per-episode unit cost analysis, expanding
the data file to include January 1, 2016, to December 31, 2019 (a
period before the introduction of OnDemand on July 1, 2017), and
excluding dependents because of restrictions to their data file.
We measured encounters for the top 10 CCSR-categorized primary
diagnoses from OnDemand encounters (56% of all OnDemand
claims), conditions for which the overall use of care would most likely
have been changed by the availability of OnDemand. A significant
difference between observed and expected use trends before and
after OnDemand periods would suggest a change associated with
the availability of OnDemand.

Statistical Analyses

For per-episode unit cost, we summed 7-day episode spending for
each OnDemand and non-OnDemand encounter from our matched
cohortusing a generalized linear model specifying a gamma family,
log link, and robust SEs to account for the skewed distribution of
costoutcomes. The model accounted for individual-level clustering
to account for multiple encounters by the same beneficiary. We
conducted a sensitivity analysis by extending the follow-up window
for per-episode unit cost to 30 days after the index encounter date.
For the interrupted time series analyses, we used a segmented
ordinary least squares regression thatincluded month as a covariate
toaccount for monthly variations in utilization. Statistical analyses
were performed with SAS version 9.4 (SAS Institute).

RESULTS

Per-Episode Costs

After propensity score matching, 5413 OnDemand encounters
among 3506 beneficiaries met inclusion criteria and were matched
to 5413 non-OnDemand encounters among 4287 beneficiaries
who had not used OnDemand but instead used in-person primary
care, ED, or urgent care facility encounters for the same set of
CCSR-categorized conditions. Table 1 shows differences between
OnDemand and non-OnDemand beneficiary encounters before
matching: OnDemand beneficiary encounters were more likely to
involve beneficiaries who were young, female, employees (instead of
spouses or dependents), and healthy, and these beneficiaries had a
different distribution for the median household income of their zip
code and care-seeking behaviors based on seasonality, prior year’s
utilization, and prior year’s cost. After matching, these cohorts of
encounters among OnDemand and non-OnDemand users were
similar on all matching criteria (SMDs < 0.10). Table 2 shows the top
10 diagnoses assessed during an OnDemand encounter (56% of all
diagnoses): sinusitis, upper respiratory tract infections, respiratory
symptoms, urinary tract infections, eye symptoms, musculoskeletal
symptoms, skin symptoms, allergies or allergic reactions, abdominal
symptoms, and a variety of infections (Table 2).

Seven-day per-episode cost was lower for OnDemand users. Table 3
[A] compares the mean (SE) 7-day per episode cost of $379.76 ($19.83)
forOnDemand users and $493.49 ($25.53) for non-OnDemand users,
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TABLE 1. Characteristics of Beneficiaries at the Time of Encounters

As sampled Propensity score matched
(No. of encounters) (No. of encounters)
OnDemand users  Conventional care OnDemand users  Conventional care
Characteristics (n=5464) (n=73,314) (n=5413) (n=5413)
Age in years, mean (SD) 38.5(10.8) 43.7 (14.8) 0.402 38.5(10.9) 38.5(10.9) 0.007
Female, n (%) 4465 (81.7) 46,916 (64.0) 0.407 4424 (81.7) 4415 (81.6) 0.004

Beneficiary status, n (%)

Employee 4753 (87.0) 43,498 (59.3) 0.657 4705 (86.9) 4700 (86.8) 0.003
Spouse 508 (9.3) 18,725 (25.5) 0.438 505 (9.3) 497 (9.2) 0.005
Other dependent 203 (3.7) 11,091 (15.1) 0.398 203 (3.8) 216 (4.0 0.012
Charlson Comorbidity Index score, mean (SD) 0.38 (0.84) 0.68 (1.31) 0.277 0.38(0.8) 0.36 (0.8) 0.024
Zip code median household income, n (%)
<$35,000 618 (11.3) 8502 (11.6) 0.009 612 (11.3) 623 (11.5) 0.006
$35,000-$49,999 637 (11.7) 9141 (12.5) 0.025 631(11.7) 632 (11.7) 0.001
$50,000-$74,999 1703 (31.2) 20,676 (28.2) 0.065 1688 (31.2) 1662 (30.7) 0.010
>$75,000 2491 (45.6) 34,748 (47.4) 0.036 2467 (45.6) 2478 (45.8) 0.004
Missing data 15(0.3) 247 (0.3) 0.011 15(0.3) 18 (0.3) 0.010
Season, n (%)
Winter 1347 (24.7) 14,925 (20.4) 0.103 1338 (24.7) 1329 (24.6) 0.004
Spring 1146 (21.0) 14,203 (19.4) 0.040 1128 (20.8) 1118 (20.7) 0.005
Summer 1192 (21.8) 21,137 (28.8) 0.162 1180 (21.8) 1179 (21.8) 0.000
Fall 1779 (32.6) 23,049 (31.4) 0.024 1767 (32.6) 1787 (33.0) 0.008
Prior year’s spending, log of mean (SD)
Total cost® 6.97 (2.53) 7.22(2.29) 0.107 6.97 (2.52) 7.01(2.36) 0.015
Outpatient cost 6.87 (2.44) 7.12(2.19) 0.112 6.87 (2.43) 6.90 (2.26) 0.015
Pharmacy cost 4.12(3.14) 4.42 (3.29) 0.093 4.12(3.13) 4.13(3.14) 0.004
Prior year's utilization, mean (SD)
Primary care visits 0.35(1.09) 0.41(1.12) 0.049 0.35(1.10) 0.36 (0.95) 0.001
Specialist visits 0.24 (0.60) 0.18 (0.59) 0.090 0.24 (0.60) 0.24 (0.62) 0.009
Urgent care visits 1.71(1.96) 2.34(2.58) 0.276 1.71 (1.96) 1.72(1.89) 0.007
ED visits 4.16(6.07) 4.45 (6.64) 0.047 4.15 (6.06) 4.07 (5.91) 0.014

ED, emergency department; SMD, standardized mean difference.
aTotal cost is measured using paid claims for total costs of care, including inpatient, ED, urgent care centers, outpatient, imaging, testing, and pharmacy costs.

amean per-episode savings of $113.73 (95% CI, $50.36-$177.10; P < .001). TABLE 2. Top 10 Diagnoses Assessed During Penn Medicine OnDemand

Expanding the observation window to 30 days for comparison in Encounters Between July 1, 2017, and December 31, 2019

Table 3 [B], the total cost increased in both matched cohortsand the etk No. (%]
magnitude of savings from OnDemand was similar to differences Sinusitis 1003 (13)
observed with a 7-day window, but that difference was no longer ~ Upper respiratory tract infections 707 (1)
statistically significant. Respiratory symptoms 573 (7)
Urinary tract infections 504 (6)
Substitution vs New Use Eye symptoms 336 (4)
By the beginning of 2018, nearly 20% of all employee encounters for Musculoskeletal symptoms 252(3)
the top 10 CCSR-classified diagnoses occurred within OnDemand Skin symptoms 217 (3)
(Figure [A]). The trend in monthly encounters per 100 employees Allergies or allergic reactions 227 (3)
increased after the introduction of OnDemand by 0.03 encounters per Abdominal symptoms 207 (3)
100 employees per month (95% CI, 0.00-0.05; P=.03) (Figure [B]). Over Infections, miscellaneous 201 (3)
the study period, this difference in trend reflected a 9.7% increase Total 4427 (56)

in overall encounters for these conditions.
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TABLE 3. Differences in Mean Per-Episode Unit Spending, Comparing Penn Medicine OnDemand Users With Matched Controls With In-Person Index

Encounters Between July 1, 2017, and December 31, 2019
Penn Medicine OnDemand
Mean (SE)

Care episode Mean (SE)

Matched control cohort

Difference

Mean (SE) 95% CI

A. 7-day episode?

Total, US$ 379.76 (19.83) 493.49 (25.53)
Primary care 27.56 (1.24) 77.72 (1.15)
Specialty care 15.98 (1.00) 23.31(6.91)
ED 9.14 (0.74) 28.63 (1.20)
Urgent care 4.101(0.32) 30.95(0.88)
Other outpatient® 81.77 (6.42) 159.26 (8.13)
Inpatient 48.59 (16.02) 98.21(20.91)
Other medical 5.12(0.70) 15.89 (1.41)
Pharmacy 50.82 (7.76) 59.51(7.80)
OnDemand 136.69 (0.57) =

-113.73 (32.33) -177.10 to -50.36 <.001
-50.16 (1.69) -53.48 to -46.85 <.001
-7.33 (6.98) -21.00 to 6.35 .29
-19.49 (1.41) -22.26 t0 -16.72 <.001
-26.86 (0.94) -28.69 to -25.02 <.001

-77.49 (10.36) -97.79 to -57.20 <.001

-49.62(26.34) -101.25t0 2.00 .06
-10.77 (1.57) -13.85 to -7.69 <.001
-8.69 (11.00) -30.25t0 12.87 43

B. 30-day episode?

Total, US$ 931.23 (54.28) 1061.80 (59.27)
Primary care 48.55 (1.58) 97.01 (1.44)
Specialty care 68.07 (3.23) 76.41 (7.60)
ED 14.30 (1.06) 34.24(1.38)
Urgent care 6.85 (0.45) 33.49 (0.96)
Other outpatient® 283.43(19.83) 362.23(17.83)
Inpatient 164.12 (42.60) 190.72 (38.03)
Other medical® 22.34(2.37) 52.95 (13.03)
Pharmacy 178.26 (18.94) 214.74 (33.67)
OnDemand 145.30 (0.77) —

-130.57 (80.36) -288.08 to 26.94 .10
-48.46 (2.14) -52.64 to -44.27 <.001
-8.34(8.26) -24.53 to 7.84 .31
-19.94 (1.74) -23.35t0 -16.53 <.001
-26.64(1.06) -28.71 to -24.56 <.001

-78.80 (26.66) -131.05 to -26.54 <.01

-26.60 (57.10) -138.52 to 85.32 .64

-30.61(13.25) -56.57 to -4.65 .02

-36.47 (38.63) -112.18 to 39.24 )

ED, emergency department.

2Mean spending for OnDemand users, mean spending for the matched control cohort, and differences in spending were estimated using a generalized linear
model incorporating a gamma distribution, a log link, and robust SEs to account for the skewed distribution of cost outcomes and included individual-level cluster-

ing to account for multiple encounters by the same beneficiary.
®Other outpatient spending included imaging and physical therapy.

<Other medical spending included laboratory and durable medical equipment.

DISCUSSION

This study has 2 main findings. First, a telemedicine alternative
to in-person care delivered within a medical center free to its
employees produced lower immediate per-episode unit cost for
care. This favorable per-episode cost might be undermined if
OnDemand’s convenience induced care overuse for symptoms that
otherwise would have been ignored by employees. A second finding
is that encounter rates increased marginally after the introduction
of OnDemand among a set of conditions for which inducement
of overuse would have been most likely. Contextualizing these
findings, the lower OnDemand unit cost of 77.0% of conventional
care more than offset the 9.7% observed increase in services. Given
that total cost is the product of price and volume, these findings
suggest an estimated reduction in overall costs of approximately
15.6% during the study period.

Results from prior studies question the cost-savings potential of
DTC telemedicine.”? An evaluation of a national DTC telemedicine
service offered to California’s public employees for low-acuity,

urgent conditions observed lower per-episode unit cost for DTC
telemedicine, but the total cost of care increased because the
volume of encounters increased, suggesting substantial induce-
ment of care overuse: low-value care seeking that might have
been forgone had telemedicine not been offered.® This analysis
was limited to acute respiratory infections, and telemedicine
was administered by a third-party telemedicine company. A
study of telemedicine for low-acuity, urgent conditions offered
by Intermountain Healthcare to its general patient population
(ie, not limited to employees) found lower per-episode unit cost
butdid not evaluate substitution or inducement effects, therefore
limiting our understanding of telemedicine’s impact on overall
utilization and cost of care.*® Our study differed from these prior
studies because our economic evaluation of DTC telemedicine
included all encounter diagnoses, we estimated telemedicine’s
influence on overall utilization, and the DTC telemedicine service
was operated by a large academic health system and offered to its
own employees and their adult dependents.
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FIGURE. Trends Among Employee Visits to a Pri

ary Care Clinic, ED, Urgent Care

ility, or Penn Medicine OnDemand for the Top 10 Diagnoses

Assessed During OnDemand Encounters, July 1, 2017, to December 31, 2019

A. OnDemand as a proportion of monthly encounters

B. Monthly encounters per 100 employees
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ED, emergency department.
Limitations

Who operates, offers, staffs, and uses telemedicine may drive
these favorable results. Third-party telemedicine companies are
typically separate from local health systems, geographically and
operationally. Partnerships with local health systems may offer
advantages: (1) existing trust relationships may facilitate use; (2)
follow-up care is less likely to involve service duplication, such as
another in-person triage-type visit before reaching a more targeted
appointment, because they are familiar with the local health care
ecosystem; and (3) when employees already use that system for
care, information in the records may facilitate the encounter and
follow-up plan. Additional synergies emerge when the employer
is also the provider of care: Any needed follow-up care might be
directed in system (an absolute increase of 8% among OnDemand
encounters in our study), where it is effectively purchased wholesale,
rather than out of system, where it is effectively purchased at a
retail price; and these types of benefits may improve retention of
employees who feel cared for by their health care-providing employer.
DTC third-party telemedicine companies often use physicians or a
mixture of physicians and advanced practice providers. OnDemand
was staffed by nurse practitioners only, limiting the overall costs
of care. The design and financing of OnDemand also mattered. We
suspect that the use of OnDemand would have been lower, and the
outcomes might have been different had the health system imposed
co-payments or cost sharing typical for conventional in-person care.
Further, as a self-insured product, OnDemand operated in a non-
fee-for-service arrangement, potentially incentivizing OnDemand
clinicians to not be motivated by repeat visits or increased volume
relative to a fee-for-service arrangement.

This analysis has several limitations. First, we assessed cost in an
employee population working within Penn Medicine’s large, regional
academic health system. Penn Medicine employees, whether they
used OnDemand or not, had a mean age in the mid-30s and they
used the ED 10 times and urgent care 5 times more often than
primary care for conditions commonly managed by OnDemand.
Our observations may be reflective of telemedicine as a substitution
for expensive in-person care tendencies of health care employees.
Alternatively, health care personnel may use DTC telemedicine
more efficiently, seeking care for conditions that may be more
appropriate for telemedicine relative to in-person care. Second,
the study population had a PPO insurance plan with generous
benefits, including no co-pays for a telemedicine appointment
with OnDemand. Individuals who are uninsured or have public
insurance, a high-deductible health plan, or any insurance with a
co-pay fora telemedicine appointment may use DTC telemedicine
and health care differently. However, the marginal increase in
utilization despite no co-pays for OnDemand is encouraging. Third,
the future generalizability of our findings and observed utilization
of OnDemand may change if patients have changed care-seeking
behavior because of telemedicine’s increased availability or if
telemedicine’s capabilities evolve (eg, increases in remote patient
monitoring). Fourth, residual selection bias remains possible from
unobserved characteristics influencing our observations. Fifth, to
maintain employee privacy, we used a restricted set of sociodemo-
graphic and clinical data for matching; more granular data variables
might have allowed for more precise matching or adjustments for
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uncaptured confounders. Sixth, although we do not capture or
compare the quality of care or patient satisfaction with each care
episode, our analyses indicate that few telemedicine encounters
resulted in follow-up care in in-person settings for untreated or
undertreated conditions. Seventh, since the onset of the COVID-19
pandemic in 2020, telemedicine has become more acceptable to
patients, clinicians, and insurers. These changes will likely reduce
the generalizability of these prepandemic findings but at the same
time increase the relevance of the clinical model and economic
modeling. Finally, a key potential advantage of telemedicine services
is thatemployees can use them easily, typically without taking time
off from work. The value of that convenience to employees and
effects on work productivity measures were not captured.
Despite these limitations, this study has strengths. It reflects what
is to our knowledge the largest and most comprehensive economic
evaluation of a DTC telemedicine service, particularly among those
offered by a health system. There is careful adjustment for differ-
ences in patient characteristics, which have a conservative bias.

CONCLUSIONS

Our study suggests promise from telemedicine programs provided
through employers, specifically when the employer is a local health
system and that local health system provides the service to its own
employees. If these results could be obtained when a local health
system provides the service with similar financial arrangements to
non-health system, employer-sponsored plans, the cost of health
care in the United States could be reduced. ®
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