
American Journal of Emergency Medicine 37 (2019) 890–894

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

j ourna l homepage: www.e lsev ie r .com/ locate /a jem
Original Contribution
On-demand synchronous audio video telemedicine visits are
cost effective
Garrison Nord, BBA, Kristin L. Rising, MD, MS, Roger A. Band, MD,
Brendan G. Carr, MD, MS, Judd E. Hollander, MD ⁎
Department of Emergency Medicine, Department of Emergency Medicine, Sidney Kimmel Medical College of Thomas Jefferson University, Philadelphia, PA, USA
⁎ Corresponding author at: Department of Emergenc
University, 1025 Walnut Street, Suite 300, Philadelphia, P

E-mail address: Judd.hollander@jefferson.edu (J.E. Hol

https://doi.org/10.1016/j.ajem.2018.08.017
0735-6757/© 2018 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 20 July 2018
Received in revised form 3 August 2018
Accepted 7 August 2018
Introduction: Claims data raises the possibility that on demand telemedicine programs might increase new utili-
zation, offsetting the cost benefits described in some retrospective analyses.
We prospectively evaluated the cost of a synchronous audio-video on-demand telemedicine taking into account
both what patients would have done instead of the telemedicine visit as well as the care patients received after
the visit.
Materials and methods:We conducted a prospective observational study of patients who received care from an
on-demand telemedicine program. At the time of the visit, we surveyed patients about the alternative care
that would have been requested, if they had not done the telemedicine visit. We also obtained information fol-
lowing the visit about what further care was received. Using cost data derived from the literature we performed
a sensitivity analysis to determine the cost impact of the on-demand telemedicine visit.
Results: There were 650 patients enrolled with a mean age of 37 who were 68% female; 74% had their care con-
cerns resolved on the telemedicine visit; only 16% would have “done nothing” if they had not done the telemed-
icine visit, representing possible new utilization. Net cost savings per telemedicine visit was calculated to range
from $19–$121 per visit.
Conclusions: In our on-demand telemedicine program, we found the majority of health concerns could be re-
solved in a single consultation and new utilization was infrequent. Synchronous audio-video telemedicine con-
sults resulted in short-term cost savings by diverting patients from more expensive care settings.
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1. Introduction

Improvements in multimedia technology and expansion of internet
access have enabled increased access to online services aswell as conve-
nient alternatives to traditional hospital-based or office-based services
[1]. Virtual visits are a type of direct-to-consumer telemedicine in
which a patient communicates with a provider via audio and video.
Telemedicine visits are offered by a number of private and commercial
providers and have grown in prevalence with one commercial provider
network citing over 17.5millionmembers and completing over 952,000
virtual visits in 2016 [2]. Further growth may arise from alternative re-
imbursement policies, as the Bipartisan Budget Act of 2018 significantly
broadened payment policy for telehealth [3]. Support for growth of tele-
medicine visits in particular comes from offering a unique value propo-
sition in that they can both expand access to patients [4,5] while also
reducing costs when compared to alternative care settings [6,7]. The
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acute care setting is a particularly interesting target for the deployment
of telemedicine given the potential to serve as a replacement for more
costly visit to the emergency department.

Published data regarding cost-savings from use of telemedicine in
the acute care setting is limited and not well defined [8]. Recent work,
using commercial claims data has found mixed results regarding cost
savings [9,10]. Most “literature” discussing cost-savings for on-
demand telemedicine is presented simply stating that a telemedicine
costs less than the alternative visit (for example, emergency depart-
ment, urgent care, office visit) and often comes commercial marketing
materials [6,11,12].

The objective of this study is to determine the financial impact of a
synchronous audio and video on demand telemedicine visit in episodic
based cost of care, taking into account both what patients would have
done had telemedicine not been available, as well what the patients
did following the telemedicine visit. Cost and cost effectiveness is one
of the 4 domains included in the National Quality Forum (NQF)
telehealth measures framework [13]. No prospective studies have eval-
uated taking into account the actual alternatives that the patientswould
have used, had the telemedicine option not be available [13].
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Table 1
Demographics.

Sample Time-of-visit survey Follow-up survey

n (%) 650 (100) 429 (66) 172 (26)
Mean age (sd) 37.0 (15.5) 37.3 (14.6) 36.9 (18.4)
Female n (%) 442 (68) 295 (69) 127 (74)
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2. Materials & methods

2.1. Study design

We conducted a prospective observational study of patients who
sought care from an academic medical center synchronous audio
video on-demand telemedicine program.

2.2. Setting & patient population

Jefferson Health launched a pilot program in July 2015 with medical
center employees to provide access to an on-demand telemedicine call
with an emergency physician. This service was expanded to the general
public in September 2015. The platform used, JeffConnect, is available
on computer, iOS, and Android devices and provides patients with on-
demand care via audio video linkwith a Jefferson-employed emergency
medicine physician 24 h per day, 7 days per week. The cost per visit for
an on-demand visit is a $49 flat fee. For this study, all visits occurring
from November 2015 through June 2016 were analyzed. There were
no exclusion criteria.

Patients access the JeffConnect app by downloading it from the app
store or they can use the service on the web at https://www.
jeffconnect.org. They create a secure username and password and
then have a series of screens where they can enter medical history,
medication, allergies and pharmacy information prior to the visit.
Readers interested in reviewing the technology can register on the site
for no charge and see the all the functionality before initiating the
visit. Providers log on from their health system location using a tablet
app orWeb browser, alsowith awebcam andmicrophone. All telemed-
icine include real-time video and audio. Providers have access to the
electronic medical record to review the patient's prior records and doc-
ument the visit.

2.3. Data collected

Demographic data collected on patients included age, gender, and
chief complaint. The patient also completed two surveys. A time-of-
visit survey was prompted immediately upon completion of the visit.
This survey contained the pertinent question, “If you had not used
JeffConnect today, where would you have gone instead?” followed by
discrete answer options. Choices included ED, urgent care, physician, re-
tail clinic and done nothing.

A follow-up survey was conducted online via SurveyMonkey after
the visit. Patients were emailed an access link on the Tuesday following
the week after their visit (approximately 10–14 days later). This survey
contained the pertinent question, “Did you see another healthcare pro-
vider about the same issue within 2-3 days of your telehealth visit?”
with similar discrete answer options.

2.4. Analysis

The relative response rates to these questions were assessed to de-
termine the rate at which the patients would have used alternatives to
the telemedicine visit, as well as the rate of new care utilization
(i.e., the percentage of patients that would not have sought any care if
they had not completed a telemedicine visit).We conducted this analy-
sis from the patient and payer perspective.

Then, the estimated cost of the alternative care setting was com-
pared to that of the telemedicine visit in order to calculate weighted
cost-saving per visit. Cost-estimates for various care settings were de-
rived from existing cost literature and were based upon the variable
cost of a visit. Fixed costs and depreciation of the telehealth platform,
physician and other health care system expenses were not included in
these estimates as we were approaching this from the patient and
payer perspective and not attempting to determine whether a health
system or provider would have a positive return on investment from
initiating an on-demand telemedicine program. Cost-estimates for the
various care settings were utilized to create a range of cost assumptions
for each setting. A range of values for each care setting was deemed
more appropriate given the variability of cost estimates. The cost
savings estimates were calculated at the high and low end of the cost
estimate ranges.

3. Results

During the study period, 650 patients completed an on-demand
video visit (Table 1). The average age of patients was 37 years old and
68% were female. Age and gender demographics for the two surveys
were similar.

3.1. Time-of-visit survey

The post-visit survey (Table 2) question prompted upon completion
of the telemedicine visit was completed by429 patients (66%). Themost
frequent response to the question “If you had not used JeffConnect
today, where would you have gone?” was “doctor's office” (146, 34%),
followed by “urgent care” (143, 33%), “done nothing” (70, 16%), “Emer-
gencyDepartment” (50, 12%), and “retail health clinic” (20, 5%). The 16%
of patients who responded “done nothing” are considered new utiliza-
tion; these are the patients who, at the time of visit, would have not
sought treatment if a telemedicine visit were unavailable.

3.2. Follow-up survey

The follow-up survey question (Table 2) was completed via
SurveyMonkey by 172 patients (26%). Most (127, 74%) reported seeing
no healthcare provider in the 2–3 days following the telemedicine visit;
25 (15%) of respondents reported visiting a doctor's office, 9 (5%) went
to an ED, 7 (4%) went to urgent care, and 3 (2%) did not specify.

3.3. Cost assumptions

The literature values (see Appendix) gathered for each care setting
represent varying methodologies and timeframes of cost. To match
the scope of the survey question, the cost estimates for each setting
are limited to the costs incurred during a single visit and exclude cost
of subsequent downstream visits. The following are the estimated
index visits cost ranges (Table 3), per setting: emergency department
($358–$1595), outpatient physician office visit ($84–131), telemedi-
cine visit ($41–$49), urgent care ($98–$163), and retail health clinic
($66–$89). These cost ranges are for costs to the patients for payment
of services rendered. They are not charges, which may be considerably
higher for emergency department visits, nor are they meant to repre-
sent actual costs to the health system.

3.4. Net cost savings

Using surveyed rates from the post-visit survey as a representation
of diversion from an alternate care location, a weighted average cost
savings from diversion was calculated to be between $57 and $238
per visit (Table 4). Using reported frequencies of care type sought in
the 3 days subsequent to the telemedicine visit, a weighted average
post-call cost per visit was calculated to be between $38 and $118.
Combining the savings generated from diversion with the surveyed

https://www.jeffconnect.org
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Table 2
Survey results.

Time-of visit survey Follow-up survey

ED 12% 5%
Urgent care 33% 4%
Retail health 5% 1%
Doctor's office 34% 15%
Done nothing 16% 74%
Unspecifieda 0% 2%
Total 100% 100%

a Follow-up survey allowed for respondents to leave question blank.

Table 4
Net savings calculation.

Weighted Avg Low High

(+) Savings from diversion $57 $238
(−) Costs reported post-visit $38 $118
Net cost savings $19 $121

892 G. Nord et al. / American Journal of Emergency Medicine 37 (2019) 890–894
estimate of utilization in the 3 days post-visit yields an approximate cost
savings from the care episode. Overall, net cost savings ranged from $19
to $121.

4. Discussion

The net cost savings to the patient or payer per telemedicine visit of
$19–$121 represents a meaningful cost savings when compared with
the $49 cost of an on-demand visit. The primary source of the generated
savings is from avoidance of the emergency department, as this is by far
the most expensive of the alternative care options provided. Each visit
that successfully diverted an emergency department visit to a telemed-
icine visit generated, on average, cost savings ranging from $309 to
$1,546. No other alternate care type exceeded $114 average savings
per visit. The 11.5% rate of reported emergency department diversion
in this study is in line with other work reporting rates between 5 and
12% [11,12]. The sensitivity to relative proportion of emergency depart-
ment diversions warrants further consideration and analysis in future
studies. Given the low variable cost of a JeffConnect call when compared
to each alternative care option, the telemedicine visit represents an op-
portunity to create savings for any successful diversion from the tradi-
tional care settings, but particularly from the emergency department.
The magnitude of savings remains less well-defined as evidenced by
the range of net cost savings estimates.

This study differs in design from existing cost savings reports in that
it sought to measure the impact of utilization after completion of the
telemedicine visit on overall cost savings. Existing reports of cost sav-
ings do not factor in follow-up costs, treating the telemedicine visit
more transactionally. Therefore, they likely overstate the savings by tak-
ing a more short-term view of the episode of care.

An important consideration in the cost profile of telemedicine is the
potential to generate healthcare utilization that did not exist prior to the
product offering. Specifically, patients who seek care via a telemedicine
visit that would not have sought carewithout availability of the care op-
tion. Based upon the post-visit survey, 16% of all patients would have
done nothing initially, which ultimately represents a modest increased
cost when compared with the savings achieved from diversion from
other care settings. This diversion rate roughly approximates with
non-peer-reviewed claims regarding rates of new utilization that
ranged from 10 to 12%, but is notably less than the 90% rate reported
in a recent study using commercial claims data to analyze telemedicine
costs in acute respiratory infection patients [9].
Table 3
Cost assumptions (see Appendix for source cost assumptions).

Low High

ED $359 $1595
Urgent care $98 $163
Physician office $84 $131
Retail health $66 $89
Virtual visit $41 $49
The methodology that estimated 90% of telemedicine users to be
newutilization relied upon the relative rate of change in in-person visits
before and after a telemedicine visit between a cohort of telemedicine
users and non-users. In that study, users of telemedicine did not reduce
their rate of non-telemedicine usage commensurate with the rate of
telemedicine use in the year following telemedicine adoption by the
commercial insurer. This approach takes amuch larger timeframe of di-
version for a particular episode of care, meaning it potentially captures
utilization that may not have been related to the initial incident. None-
theless, those findings suggest that enlarging the observed timeframe
around the index telemedicine visit could result in a more illustrative
picture and capture more ancillary testing or follow-up costs.

In a different approach to telemedicine costs using commercial
claims data, one study found that patients were not using telemedicine
visits as a first step before seeking in-person care [10]. This study looked
at patients experiencing at least one of the top-ten chief complaints of
telemedicine users and compared themwith comparable cohorts of pa-
tients at alternative settings. Telemedicine visit patients had similar
rates of follow-up evaluation and management visits as matched pa-
tients using other care settings. Continued insight into the impact of
telemedicine as a source of new utilization is still needed. Future work
might attempt to combine the survey method with claims data to rec-
oncile the existing discrepancy between surveyed utilization and docu-
mented utilization.

As adoption of telemedicine grows, an increase in proportion of pa-
tients whowould have alternatively “done nothing” represents a risk to
reduce the overall cost savings of the practice. However, a substantial
shift would be necessary to outpace the savings from diversion. Con-
versely, this population of patients who would have done nothing
may represent improved access and incorporation of patients into the
healthcare system that might not have participated previously. This
might actually prevent more costly care further down the line. Future
studies should address these concerns.

Currently on-demand telemedicine charges are not commonly billed
under E&M codes. This is, in part, due to lack of reimbursement through
CMS and commercial payers. Services may be rendered by health sys-
tems, such as ours, but more commonly care is provided through large
for-profit provider networks that are not restricted to accepting insur-
ance payments, and therefore they either have contracts directly with
employers or accept credit card transactions at the time of the call.
Changes in reimbursement policymay increase or decrease the cost sav-
ings resulting from a telemedicine visit to the patient.

One limitation of this analysis is that it does not speak to the issue of
cost-effectiveness. In that sense, this analysis looksmore at the transac-
tional cost of the visit compared with alternatives and excludes fixed
costs of the program. It does not look at patient outcomes, care quality,
or attempt to assign an economic value added by the service.We did at-
tempt to evaluate the cost or return on investment from the perspective
of a health system, where charges as low as $49 may not allow the
health system to operate an on-demand programswith a positive profit
to loss ratio unless incorporating down stream revenue. Future studies
may also incorporate other financial benefits, such as decreased time
lost from work, child and pet care and costs of travel (gas, parking).
Not including these items in our study biased it toward the null, thus
strengthening the validity of our conclusion.

The cost estimates utilized in the analysis are heavily dependent
upon the estimates of literature values. Additionally, the survey itself
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is limited in that it asks only about the ‘2–3 days’ following the appoint-
ment. Future assessments of financial impact should include data col-
lected prospectively coupled with claims data over a longer time
period to determine short and long term financial impact of
telemedicine.
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5. Conclusions

For on-demand care, our results indicate that telemedicine visits
represent a short-term cost savings opportunity as they divert patients
from more expensive care settings.
Appendix A. Cost assumptions from relevant telehealth literature
Cost assumptions by care setting
Care setting
 Index visit cost
 Source
 Note
mergency Department

shwood et al.a
 $674
 Claims
 Acute respiratory infection

ordon et al.b
 $1,404
 Claims
 10 most frequent chief complaints

ehrotra et al.c
 $358
 Claims
 3 complaints, studied retail, not telehealth

CCId
 $1,595
 Claims
 Health Care Cost Institute's (HCCI) 2013 Cost and Utilization Report

edicaree
 $943
 Claims
 Medicare & Medicaid Research Review, 2013 Statistical Supplement.

ladocf
 $1,477
 Proprietary
 Teladoc marketing materials

merican Wellg
 $754
 Proprietary
 American well marketing materials
hysician office

shwood et al.a
 $84
 Claims
 Acute respiratory infection

ordon et al.b
 $109
 Claims
 10 most frequent chief complaints

ehrotra et al.c
 $106
 Claims
 3 complaints, studied retail, not telehealth

CCId
 $98
 Claims
 Health Care Cost Institute's (HCCI) 2013 Cost and Utilization Report

edicaree
 $83
 Claims
 Medicare & Medicaid Research Review, 2013 Statistical Supplement.

ladocf
 $131
 Proprietary
 Teladoc marketing materials

merican Wellg
 $99
 Proprietary
 American well marketing materials
lehealth

shwood et al.a
 $41
 Claims
 Acute respiratory infection

ordon et al.b
 $49
 Claims
 10 most frequent chief complaints
rgent care

ordon et al.b
 $134
 Claims
 10 most frequent chief complaints

ehrotra et al.c
 $103
 Claims
 3 complaints, studied retail, not telehealth

CCId
 $116
 Claims
 Health Care Cost Institute's (HCCI) 2013 Cost and Utilization Report

edicaree
 $98
 Claims
 Medicare & Medicaid Research Review, 2013 Statistical Supplement.

ladocf
 $163
 Proprietary
 Teladoc marketing materials

merican Wellg
 $140
 Proprietary
 American well marketing materials
etail health

ordon et al.b
 $74
 Claims
 10 most frequent chief complaints

ehrotra et al.c
 $66
 Claims
 3 complaints, studied retail, not telehealth

algreensh
 $89
 Advertised price w/o insurance

VSi
 $89
 Advertised price w/o insurance
C
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