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Abstract
This paper constructs a theoretical framework that aids in evaluating
people’s subjective utility of telemedicine, empirically tests the factors
related to utility assessment, and employs relevant factors to compute
the economic value of telemedicine for Illinois. The ‘value’ analysis,
performed at the county level, is based on a combination of secondary
analysis of survey data from MCBS, and CMS’ Carrier file data.
Results of data analysis suggest that from 2019 to 2020, telemedicine
generated $1bil in healthcare savings for IL. The paper provides
an interactive computer application to visualize value metrics for the
counties.
1. Introduction
Telemedicine, the use of information and communication technologies
(ITC) to provide care to patients2, has become a sought-after mode of
healthcare in the nation3; Athiyaman (2021a, b) posits that awareness
about telemedicine among Medicare and Medicaid members, during the
peak of the Covid-19 pandemic, June-July 2020, increased by 25%, or
approximately by 8mil members. The usage rate of telemedicine among
Medicare/Medicaid recipients is about 45% 4 .
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Professor, Illinois Institute for Rural Affairs, Western Illinois University.
The Agency for Healthcare Quality and Research (AHRQ) defines telehealth as
the use of ITC in healthcare delivery for a specific patient or group of patients that
involves collaboration with a healthcare professional across distance or time to address a
diagnosis, health condition, or the overarching needs of a patient; see
https://digital.ahrq.gov/key-topics/telehealth.
3
See , for example, the American Telemedicine organization’s MedPac letter
dated January 22, 2021; www.american-telemed.org and Congressional Research
Service (CRS): Legal Side Bar, LSB 10490, June 5, 2020.
4
Of the approximately 31mil Medicare/Medicaid recipients in the nation, some
13.9mil report using telemedicine during June-July and October-November 2020; see
2020 Medicare Current Beneficiary Survey (MCBS), Covid-19, Summer and Fall
supplements.
2

In the Midwest, Covid-19 has made
more people aware about telemedicine
(26% became aware during the
pandemic, N ~ 4.02mil); in all, 1.91mil
Medicare and Medicaid recipients in
the Midwest (48% of the total
enrollees) reported using the service
during June-November 20205.
Appendix 2 highlights changes to
telemedicine use in Illinois during the
2014-2019 time period6.
Behavioral science explains that an
individual’s preference for a good or
service can be predicted from a
knowledge of the antecedent states of
the individual and the relevant
environmental conditions; for example,
one’s need for healthcare may be
satisfied by one’s visit to the local
hospital, the hospital becomes an
object of “value” for the individual7.
In this paper, the value of telemedicine
for rural Illinois is explored. In
economic theory, value is defined as
“benefits less costs”. Attributes of a
good or service are evaluated for
utility; positive utility is attached to
benefits and negative utility to costs.
The difference between the sum of
5

See Appendix 1 for data tables.
Healthcare Common Procedure
Coding System (HCPCS) / Current Procedural
Terminology (CPT) codes for telemedicine are
numerous; see MLN 901705, March 2020, for
an overview about telehealth codes; Appendix
2 highlights a few of these codes, all
telemedicine services.
7
This argument is from learning theory;
expressed as an equation, Value drive
Behavior = Motivation (Need) x Habit Strength
(loosely, liking to engage in behavior).
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positive and negative utilities is the
value of the good or the service8. This
type of reasoning is used below to
deduce theorems about telemedicine
use among Medicare and Medicaid
recipients and to deduce value of
telemedicine for rural economies.

2. Theory and Theorems
A consumer has to use or trial
telemedicine to learn about it, for
example, that it is an effective mode of
healthcare9. The consumer could view
this as risky because the outcomes of
telemedicine services are not known
with certainty10. To elaborate, there
are two facets of patient health data,
physical (for example, measures of the
patient’s vitals) and verbal (patient’s
self-reports about her health). For
telemedicine, unless it is a follow-up
care after visiting a physician who has
knowledge of the patient’s health
metrics11, the physical data are absent;
in this situation, telemedicine may not
be an effective (healthcare) solution for
the patient, it could be a risky choice.
8

This is “habit strength” in learning
theory; in economics, one’s need (for example,
thirst) is conceptualized as pain; it’s relief (for
example, water) is labeled “pleasure”.
9
Vicarious learning such as learning
from advertisements is also possible, but not
explicitly stated here.
10
A recent AHQR study suggests that
telehealth could benefit some specialties such
as wound care and psychiatry; wound care
witnessed better healing and fewer
amputations and psychiatry reported decrease
in symptoms; see Seehusen and Azrak,
(2019).
11
In Illinois, this type of telemedicine
consultation registered a 13.17% increase in
usage during the 2014-2019 time period.
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outcomes (for example, people prefer
to lose $200 with a 50% chance than
to lose $100 for sure).

Decision theory states that to make
risky decisions, one has to consider
two factors, the desirability of plausible
outcomes and their probability of
occurrence. Consider a choice
situation where one can win $100 for
sure or win $200 with a 50% chance,
the expected value of winning $200 is
the same as winning $10012. A
preference for a sure outcome over a
risky one that has an equal or higher
expected value13 is called “risk averse”;
its opposite, seeking risky outcomes,
is labeled “risk seeking”. In general,
people are risk averse for positive
outcomes and risk seeking for negative

The subjective value or utility is a
diminishing function, for example, the
impact of $100 is greater when it is
added to an additional $100 than when
it is added to $800; Figure 1a
illustrates this diminishing sensitivity
for risk aversion. The concept of
diminishing sensitivity applies to losses
as well; the worth of a gamble that
offers a 50% chance to lose $200 is
less negative than that of a sure loss of
$100 (risk seeking, Figure 1b).

Figure 1: Subjective Value or Utility Functions
1a. Risk Aversion (Concave)

1b. Risk Seeking (Convex)

Subjective Value

Subjective Value

100

200

300

$Gain

If we conjoin Figures 1a and 1b, we
obtain the prospect theory for risky
choice shown in Figure 2
(Kahneman and Tversky, 1979).
The properties of the value function

12
13

Expected Value (EV) = 0.5 x $200 + 0.5 x $0 = $100

Expected value is often replaced with
the term “expected utility” to account for the
ordinal properties of the subjective value
measure; see Figures 1 and 2.
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shown in Figure 2 include: (i) it is
defined on gains and losses rather
than total wealth; (ii) it is steeper for
losses than for gains, and (iii) it is
concave for gains and convex for
losses. These properties together
and in combination suggest the
following theorems about the value
of telemedicine.

Figure 2: Value Function for Gains and Losses
Subjective Value or Utility

Risk Seeking

To use telemedicine, one may need
access to devices such as smartphone
and Internet connection. Healthcare
consumers with access to these
technologies could view telemedicine
as a gain; there is evidence of cost
savings with telehealth14. The opposite
could be true for healthcare consumers
who don’t have access to technology;
these consumers could think of
telemedicine as a loss, spend $x in
communications technology now to
use telemedicine, which may or may
not provide the outcomes that they
seek. For these consumers, a visit to
the doctor’s office could provide better
outcomes than telemedicine; the
above argument suggests:
14

American Academy of Family
Physicians. Telehealth and telemedicine;
www.aafp.org/about/policies/all/telemedicine.ht
ml.

Risk Averse

$

T1:
Telemedicine use will be
higher among patients with
access to information and
communications technology.

Consider the property of the value
function (Figure 2), that one’s value
assessment of a monetary gain or loss
is independent of one’s preexisting
wealth. The property, taken at its face
value, requires an empirical
assessment of the relationship
between income and value
assessments for telemedicine; the a
priori expectation is to find little or no
correlation between one’s subjective
value of telemedicine and income.
However, for one to use telemedicine,
one needs to be aware of the service
and should have a favorable

4

disposition15 towards the service,
conceptually, preexisting, cognitive
and affective “wealth”. Favorable
disposition is based on benefit beliefs
such as savings in travel time to the
doctor’s office and visit costs16. This
favorable disposition, along with one’s
need for healthcare, should result in
one’s use of telemedicine. Thus,
T2:
The concepts, “subjective
value of telemedicine” and
“income”, will be independent;
and

2), can be used to explain this
discrepancy; the property implies that
the loss of utility associated with giving
up something that is in our possession
is greater than the utility gain
associated with obtaining it. Applied to
healthcare, it suggests that someone
who normally visits his doctor’s office
for health consultations may be
reluctant to give that up and switch to
telemedicine; see Reed et al (2020) for
evidence in this direction. Hence,

T4:
There will be a strong
tendency for people who visit a
particular location for medical
care (for example, Medical
Clinic) to maintain the status
quo18.

T3:
Telemedicine use will be
higher among consumers with
positive attitude towards the
service.

In their research into the effectiveness
of outpatient telehealth consultations,
Seehusen and Azrak (2019) claim that
user satisfaction is similar for standard
care (office visits) and telehealth. Yet,
in Illinois, only 7.4% of Medicare
beneficiaries in 2019 chose
telemedicine17. In other words, two
logically equivalent services give rise
to different choices.

In summary, the value of telemedicine
at the individual level can be
ascertained using the postulates of
prospect theory. An empirical test of
the four theorems outlined in the
section would inform the construction
of the metric, “value of telemedicine” at
the regional level, metro and nonmetro
counties in Illinois; see methods
section for computational details.

The principle, that the loss function is
steeper than the gain function (Figure
15

Disposition is defined as one’s
positive evaluation of telemedicine; in
marketing, ones disposition towards a concept
is labeled one’s ‘attitude” towards the concept.
16
See for example, JAMA Network
Open. 2020,3(6): e.205873.
doi:10.1001/jamanetworkopen.2020.5873.
17
Author’s computation, based on 2019
Part B Carrier Summary File; CMS data. The
carrier code for Illinois is 06102.
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Behavioral theory would explain this
in terms of need satisfaction and
reinforcement; see Athiyaman (2020). Opioid
use in nonmetro Illinois.
http://www.iira.org/wp-content/uploads/2020/06
/Opiod_2020_draft.pdf
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3. Methodology
To test the theorems, data from the
MCBS, Fall 2020 Covid-19
supplement, were used. The survey
was fielded during October 5, 2020 –
November 15, 2020 and included a
representative national sample of the
Medicare population; a total of 9,686
were interviewed19. The theorems

were operationalized using the
variables shown in Table 1. Statistical
tests of the theorems or hypotheses
include tests concerning differences
between means, differences among
proportions, and tests of independence
in contingency tables.

Table 1: Operational Definitions of Variables20
Construct
Telemedicine
Use
ICT Access

Measure of the Construct, from MCBS

Data Type

ACV_TELMEDUS; Since July 1, 2020, have you had an appointment with a
doctor or other health professional by telephone or video?

Nominal.

Multiitem measure;

Interval,

range
∑ AC V COMPDESK , AC VCOMPPHON , AC VCOMPTAB , AC V INTERNET , AC V AUDIOVIDEO data
0-5.
Income

DMV_INCOME; Income group: LT $25,000; GTE $25,000

Nominal.

SV
Telemedicine 21

ACV_TELMEDT4; Type of telehealth visit, telephone or video.

Ordinal.

Attitude
towards
Telemedicine 22

Multiitem measure;

Interval,
data range
0-6.

Loyalty to
Service
Provider

∑ PK V PREVCLEA , PK V PREVDIST , PK V PREVFACE, PK V PREVGRP , PK VPREVMASK ,
PK V PREVSHEL
ACV_PLACKIND; kind of place usually go to for medical care.

Nominal

19

See https://www.cms.gov/Research-Statistics-Data-and-Systems/Downloadable-PublicUse-Files/MCBS-Public-Use-File.
20
See Appendix 3 for more about measures.
21
See Appendix 3 for more about measures.
22
The subjective value (SV) of telemedicine was measured using an ordinal, 1,2, and 3
indicators; the assumption is that a person who uses telephone and video for consulting with her
physician (indicator 3) will value the encounter more than a person who uses only voice or
telephone (indicator 1) to communicate with the doctor.
23
See Appendix 3; the measure, a proxy variable, is based on one’s Covid-19 preventive
behavior.
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To estimate the economic value of
telemedicine for rural economies,
program codes relevant for the service
was obtained from CMS;23 in all, 19
programs were analyzed (Appendix 4).

each of the 19 programs were
estimated using the expression:

Analytical computations of
telemedicine value relied on the
variable “attitude towards
telemedicine” given in Table 1 and
factors listed in Table 2; for example,
given variables P and C, the number of
telemedicine users (H) at county i, for

Similarly, forecasts for telemedicine
use in 2020 were obtained using a
naïve forecasting model and telehealth
regional tracker data24; the former was
set as the lower estimate for
telemedicine use and the latter, upper
level forecast, see variables FHL and
FHH in Table 2.

Hij = P x C x No. of procedures for
HCPCS or CPT code j (j=1 to 19)

24

23

2019 Part B Carrier summary data
file; https://www.cms.gov/Research-StatisticsData-and-Systems/Downloadable-Public-UseFiles/Part-B-Carrier-Summary-Data-File/
Overview.

https://www.fairhealth.org/article/fairhealth-tracker-shows-continuing-growth-intelehealth; the urban versus rural telemedicine
usage numbers during November 2019 to
November 2020 were used to compute annual
growth rate; 394% for metro and 329% for
nonmetro.
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Finally, the value of telemedicine to
rural counties was derived using
provider costs for the service,
accounting costs for telemedicine that
have been reported in journal
publications (Figure 3)25, and
community attitude towards
telemedicine26. Technically, ‘value’ is
monetary savings in healthcare costs
for the community, the difference
between the average cost of traditional
procedure and the mean expenditure
for telemedicine. To ease the burden
of reading through multiway frequency
tables, a software is provided;
Appendix 5 is an example of a
multiway table, it lists the number of
telemedicine users in rural Illinois
counties during 2019, classified by
each of the 19 programs. The
software is to assist healthcare
managers and community economic
developers visualize the value of
telemedicine for their county, without
having to leaf through multiple
numerical tables.

25

Data range, 25%, is used to deduce
28% cost advantage for telemedicine over the
traditional mode.
26
Attitude towards telemedicine signals
the community’s valuation or evaluation of the
service; a positive evaluation would result in
repeat use of the service.
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Table 2: Input Factors for Telemedicine Value Analysis

Symbol and
Description

Measure / Operational Definition

Source

N: Number of Medicare
beneficiaries in metro
and nonmetro Illinois, by
county.

Numerical, ratio-level measure; input variable.

ACS, 2019, 5-year
estimates; Table
S27010.

P: Medicare beneficiaries
in county i, i = 1 to 102, in
proportion to their
regional (metro /
nonmetro) total.

Numerical, ratio-level measure; input variable.

H: No. of telemedicine
users at county i, for
each of 19 HCPCS / CPT
codes.

Numerical, ratio-level measure; input variable.

FHL: Forecast of H (low
value) for 2020.

Numerical, ratio-level measure; input variable.

N , County i
Regional Total

Hij = P ×C × No . Of procedures
for HCPCS or CPT code j
(j=1 to 19)

F H ij L = H

ij2019

FHH: Forecast of H (high
value) for 2020.

ACS, 2019, 5-year
estimates; Table
S27010.

×

H ij2019
H ij2018

Numerical, ratio-level measure; input variable.
F H ij H

= H ij2019
× Metro or Nonmetro Growth in Telehealth

Metro growth = 394%
Nonmetro growth = 329%.

Number of procedures
for Illinois for each of
the HCPCS / CPT
codes were obtained
from 2019 Part B
Carrier Summary
Data File.
For H2019, data source
is given above; for
H2018, data were
obtained from 2018
Part B Carrier
Summary Data File.
Growth numbers for
the regions were
obtained from
Monthly Telehealth
Regional Tracker;
data are for the
Midwest region for the
period 11/2019 to
11/2020.
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4. Results and Discussion

between the genders, race does
make a difference, Caucasians
have higher level ICT access
compared to Blacks and Hispanics,
79% for the Caucasians versus
63% for the Blacks and 57% for the
Hispanics. Age is another predictor
of high-level ICT access, the
relation is “U” shaped, with the 6574 age group having less access to
ICT than the 75+ age group. Table
4 lists the demographics that are
correlated with high ICT access.

4.1 ICT and Telemedicine
The hypothesis that telemedicine
use will be related to ICT access
was confirmed by a 𝜒2 test, Table 3.
A high level of ICT access is
associated with the metro
population, 77% for the metro
compared with 65% for the
nonmetro. While there is little or no
difference in high level ICT access

Table 3: Impact of ICT Access on Telemedicine Use
ICT Access Level 27

Telemedicine Use

Yes
No
All Respondents (N)

Low

High

42%
58%

46%
54%

7,678,314

23,296,786

𝜒2 = 31659; p < 0.05

Table 4: Tests of Independence: ICT Access and Demographic Variables
(1) Impact of Geography
Level of ICT Access

High
Low
Number of Respondents

Region
Metro

Nonmetro

77%
23%

65%
35%

25,928,417

4,951,220

𝜒2 = 342079; p < 0.05

27

Median split was used to dichotomize the ICT Access variable, median = 3.
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(2) Impact of Race
Race
Level of ICT Access
High
Low
Number of Respondents
𝜒2 = 899017; p < 0.05

Caucasian

Black

Hispanic

79%
21%

63%
37%

57%
43%

23,403,366

2,884,773

2,695,854

(3) Impact of Age
Age
Level of ICT Access
High
Low
Number of Respondents
𝜒2 = 120286; p < 0.05

< 65

65-74

≥ 75

82%
18%

63%
37%

75%
25%

16,095,992

8,902,329

5,902,485

prediction is validated by empirical
tests, the correlation between the
two variables is 0.0328. For attitude,
theorem 4 implies a dependent
relationship for the variable with
telemedicine. This association is
verified in Table 5; 𝜒2 = 286; p <
0.05.
.

4.2 Telemedicine Use and Wealth
Theorems 2 and 3 predict the
association between telemedicine
use and service users’ wealth, both
monetary and attitudinal wealth.
For monetary wealth, theorem 2
predicts no relationship with
subjective utility assessments; this

Table 5: Impact of Telemedicine Attitude on Telemedicine Use
Use of Telemedicine

Attitude towards Telemedicine
Low

High

45%
55%

56%
44%

15,364,793

15,989,872

Yes
No
Number of Respondents
28

Yules Q was the statistic that was computed.
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scores. The results reveal that
being a female, less than 65-year
old, Hispanic, and residing in the
metros are the typical attributes of
a person with positive attitude
towards telemedicine (Table 6).

To explore the profile of people with
positive attitude towards
telemedicine, respondents’
demographics such as gender and
age were crossed with
respondents’ low and high attitude

Table 6: Tests of Independence: Attitude towards Telemedicine and Demographic
Variables
(1) Impact of Geography
Region
Attitude
High
Low
Number of Respondents

Metro

Nonmetro

52%
48%

47%
53%

26,303,567

5,029,928

𝜒2 = 46637; p < 0.05

(2) Impact of Race
Race
Attitude
High
Low
Number of Respondents

Caucasian

Black

Hispanic

46%
54%

66%
34%

75%
25%

23,676,881

2,934,113

2,791,250

𝜒2 = 111021; p < 0.05

(3) Impact of Age
Age
Attitude
High
Low
Number of Respondents

< 65

65-74

≥ 75

49%
51%

49%
51%

58%
42%

16,279,796

9,045,388

6,029,480

𝜒2 = 166848; p < 0.05
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(4) Impact of Gender
Gender
Attitude
High
Low
Number of Respondents

Female

Male

56%
44%

45%
55%

17,502,928

13,851,737

𝜒2 = 412694; p < 0.05

4.3 Behavioral Loyalty

geographical location of the
respondent, both metro and
nonmetro residents exhibit high
loyalty (Table 7). In summary, the
predictions of theorem 4 for the
presence of high behavioral loyalty
in healthcare is confirmed.

More than nine out of ten
respondents report visiting a
particular place for health care; this
behavioral loyalty to a place of
healthcare does not depend on the

Table 7: Loyalty to Healthcare Provider
Geographical Region
Go to a Particular Place for Medical Care
Yes
No
Number of Respondents

Metro

Nonmetro

95%
5%

95%
5%

44,216,204

10,978,977

𝜒2 = 2069; p < 0.05

Further analysis of behavioral
loyalty to healthcare provider
reveals (1) that a higher proportion
of Midwest residents report using
emergency care facilities such as
hospital ER regularly; (2) higher
household income is associated
with loyalty; (3) metro residents
tend to be more loyal to their

doctor’s office; (4) VA facilities are
visited more often by rural
residents; (5) a higher proportion of
Caucasians report loyalty to their
doctor; (6) higher the age, more the
loyalty to the doctor’s office, and (7)
females are more loyal to their
healthcare provider (Table 8).
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Table 8: Tests of Independence: Provider Loyalty and Demographic Variables

(1) Impact of Geography
Region
Loyalty to ….
Dr’s Office
Other Facilities
Number of Respondents

Metro

Nonmetro

88%
12%

85%
15%

41,991,916

10,401,808

𝜒2 = 966910; p < 0.05

(2) Impact of Race
Race
Loyalty to ….
Dr’s Office
Other Facilities
Number of Respondents

Caucasian

Black

Hispanic

89%
11%

83%
17%

80%
20%

39,737,186

5,083,451

4,355,651

𝜒2 = 860268; p < 0.05

(3) Impact of Age
Age
Loyalty to ….
Dr’s Office
Other Facilities
Number of Respondents

< 65

65-74

≥ 75

86%
14%

87%
13%

89%
11%

10,357,242

25,345,165

16,727,833

𝜒2 = 69771; p < 0.05

(4) Impact of Gender
Gender
Loyalty to ….
Dr’s Office
Other Facilities
Number of Respondents

Female

Male

89%
11%

85%
15%

28,918,529

23,511,711

𝜒2 = 1284059; p < 0.05
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4.4 Summary of Theory Testing
Our theoretical conceptualization of
telemedicine use invoked the
notion of value function, which
reflects people’s evaluation of gains
and losses. The results of
empirical testing of the theory
suggest that investments in ICT,
enablers or facilitators of
telemedicine use, could be viewed
as losses; put differently, unless
ICT is widespread among the
population, use of telemedicine
services would suffer.
Additional psychological principles
were introduced to account for
telemedicine use, for example,
one’s habit strength (attitude).
Empirical analysis highlights that
being a female, less than 65-years
old, Hispanic, and residing in the

metros are the typical attributes of a
person with positive attitude
towards telemedicine.
Geographically, metro residents
evaluate telemedicine more
positively than their nonmetro
counterparts. We make use of
these findings next to compute the
economic value of telemedicine to
rural economies.
4.5 Value of Telemedicine
It is estimated that in 2020,
telemedicine benefits to rural Illinois
totaled at least $33.63mil; a
conservative estimate of
telemedicine benefits for metro
Illinois is $210.09mil. It is essential
to note that these are cost savings
on healthcare spending,
telemedicine replacing traditional
care (Figure 2).

Figure 2: Value of Telemedicine, Conservative Estimates for 2020
Nonmetro

$33,635,072

Metro

As mentioned earlier, two different
scenarios were employed to
forecast telemedicine user
numbers, a naïve model and an
exponential growth model using
data from Monthly Telehealth
Regional Tracker. The ‘value’
computations given in Figure 2 are

$210,097,333

based on the naïve model, a low
estimate. Calculations based on
the exponential model are the
upper value and these are shown in
Figure 3. The computations
suggest that telemedicine values
for the counties in 2020 were six to
seven folds greater than the 2019
values.
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Figure 3: Value of Telemedicine, Upper-Interval Estimates for 2020

Nonmetro

$208.39 mil

Metro

For county level estimates of value,
the software TMC can be used.
The software can be downloaded
from the author’s website, free of
charge.

$1.558 bil

To illustrate, the software opens to
the screen:

16

On entering “Knox” in the county
box and clicking on the “Low

Estimate, $” button would produce
the following results:

Similarly, the upper value can be
obtained by clicking on the “High
Estimate, $” button. The software
also provides estimates of postpandemic values for each of the 19
programs. This calculation
assumes that only people who
report a higher subjective utility for

telemedicine over traditional
healthcare would patronize the
service post-Covid-19. For Knox
County, post-pandemic estimates
are approximately 50% of the high,
2020 values.
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Summary and Conclusion
A common goal of healthcare
systems is to generate the biggest
impact on the largest number of
people at the lowest possible cost;
telemedicine has been shown to
contribute positively to this goal
(IBIS Industry Report, OD 5775).
While case studies of the value of
telemedicine abound29, little or no
29

See for example, Scott et al (2017).
Perceived sustainability of community
tele pharmacy in North Dakota,
Journal of the American Pharmacists
Association, 57, 362-368.

research has examined the value of
telemedicine at the county level.
This paper fills this gap in
knowledge, it estimates the
economic value of telemedicine for
Illinois counties using CMS data.
To achieve this task, a series of
operations were performed. First,
based on the prospect theory for
risky choice, the subjective utility of
telemedicine for the population was
modeled; the results suggest (1)
that people with little or no access

18

to ICT are reluctant to depart from
the status quo, switch to
telemedicine from traditional
healthcare and (2) one’s
preference for telemedicine is
independent of one’s household
income.
Next, telemedicine use in the
counties were enumerated for 19
programs; the ACS 2019, 5-year
estimates of Medicare beneficiaries
in the counties were combined with
CMS’ 2019 Part B Carrier Summary
data to arrive at the figures.
Finally, forecasts of number of
users of telemedicine were
developed and combined with cost
savings attributable to telemedicine
to arrive at the economic value of
telemedicine.

example, Quality Adjusted Life Year
(QALY); and (2) using published
data at the macro level (for
example, state of IL numbers for
telemedicine usage), to infer meso
values (for example, proportional
allocation of telemedicine usage to
counties). On the latter, efforts are
underway to purchase individuallevel data for the geographies from
the CMS.
In conclusion, this research can be
labeled “satisficing”, not actual
numbers but estimates of the
economic value of telemedicine for
Illinois counties. However, given
the face validity of our concepts
and methods, the estimated
‘values’ are good representation of
reality.

The outcomes of value
computations suggest that in 2020,
the value of telemedicine for Illinois
was $1.76bil; almost seven times
more than the 2019 value of
$242.24 mil. Scenario analysis of
post-pandemic situations suggests
that the value or usage of
telemedicine could decline by 47%
to 52%; this is because, patients
want to see their own physician, for
example, PCP, when the need for
healthcare arises and direct-toconsumer telemedicine firms such
as Teladoc cannot meet this need
(Portony, 2020).
Limitations of this research include
(1) a focus on efficiency or
technology outcomes rather than
health status outcomes, for
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4,022,841

Total
2,526,837

1,213,347
1,313,490
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2,103,414

Midwest

2,526,837

4,022,84
1

Midwest

1,955,201

571,636
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Summer_202
0

1,058,24
5
2,964,59
7

Yes
No

Use of Telemedicine

Total

Aware, Pre-Covid-19

Aware, During Covid19

Midwest
Fall_202
0

3,401,707

1,494,050
1,907,657

Fall_2020
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3,401,707
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1,014,339

Fall_2020
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2,088,813

878,522
1,210,291

Summer_2020
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2,088,813
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7,189,187
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1
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5,193,92
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1,955,236
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4,302,322
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1,160,905
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4,850,234

2,069,656
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4,850,23
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Appendix 1: Awareness about Telemedicine: During the Covid-19 Pandemic and Pre-Pandemic

2,635,042

1,172,090
1,462,952
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3376%
3762%

36%

360%

280%

140%

Follow-up inpatient consultation, limited, physicians typically spend 15
minutes communicating with the patient via telehealth

Follow-up inpatient consultation, intermediate, physicians typically spend 25
minutes communicating with the patient via telehealth

Follow-up inpatient consultation, complex, physicians typically spend 35
minutes communicating with the patient via telehealth

Telehealth consultation, emergency department or initial inpatient, typically
30 minutes communicating with the patient via telehealth

Telehealth consultation, emergency department or initial inpatient, typically
50 minutes communicating with the patient via telehealth

Telehealth consultation, emergency department or initial inpatient, typically
70 minutes or more communicating with the patient via telehealth

G0406

G0407

G0408

G0425

G0426

G0427

% Change,
2015-2019

Description

HCPCS
Level II
Codes

40

70

42

39

13

25

N, 2015

96

266

192

144

502

869

N, 2019

Appendix 2: Changes in Telemedicine Use among the Medicare Population in Illinois, Some Examples

Appendix 3: Measures from MCBS, Fall 2020, Covid-19 Supplement
Measure
Concept

Survey Question

Response Option

Telemedicine use behavior

Does your usual provider offer telephone
or video appointments, so that [you
don’t/he/she doesn’t] need to physically
visit their office or facility?

(01) YES
(02) NO
(-8) DON'T KNOW
(-7) REFUSED

ICT Access

Do you own or use any of the following
types of computers? Please tell me yes or
no for each item I list.
COMPDESK. Desktop or laptop
COMPPHON. Smartphone
COMPTAB. Tablet or other portable
wireless computer.
Do you have access to the Internet?

(01) YES
(02) NO
(-8) DON'T KNOW
(-7) REFUSED

Since July 2020, have you participated in
video or voice calls or conferencing over
the internet, such as with Zoom, Skype, or
FaceTime?

Attitude towards telemedicine

Since July 2020, have you done any of the
following in response to the outbreak of
the new coronavirus?
(01) Cleaned or sterilized commonlytouched surfaces, such as door knobs
(02) Kept a six-foot distance between
yourself and people outside your
household
(03) Avoided large groups of people
(04) Left home for essential purposes
only, such as for medical appointments or
grocery shopping, sometimes called
“sheltering in place”
(05) Avoided touching your face
(06) Worn a facemask when out in public.

(01) YES
(02) NO
(03) UNABLE DUE TO
SHORTAGES
(04) NOT APPLICABLE
(-8) DON'T KNOW
(-7) REFUSED
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Service

Office or other outpatient visits, 10 minutes
Office or other outpatient visits, 20 minutes
Office or other outpatient visits, 30 minutes
Office or other outpatient visits, 45 minutes
Office or other outpatient visits, 60 minutes
Office or other outpatient visits
Established Patient Office or Other Outpatient Visit, Typically 10 Minutes
Established Patient Office or Other Outpatient Visit, Typically 15 Minutes
Established Patient Office or Other Outpatient Visit, Typically 25 Minute
Office or other outpatient visits
Follow-up inpatient consultation, limited, physicians typically spend 15 minutes communicating with the patient via telehealth
Follow-up inpatient consultation, intermediate, physicians typically spend 25 minutes communicating with the patient via telehealth
Follow-up inpatient consultation, complex, physicians typically spend 35 minutes communicating with the patient via telehealth
Telehealth consultation, emergency department or initial inpatient, typically 30 minutes communicating with the patient via telehealth
Telehealth consultation, emergency department or initial inpatient, typically 50 minutes communicating with the patient via telehealth
Telehealth consultation, emergency department or initial inpatient, typically 70 minutes or more communicating with the patient via telehealth
Telehealth consultation, critical care, subsequent, physicians typically spend 50 minutes communicating with the patient and providers via telehealth
Remote evaluation of images
Virtual Check-in

Code

99201
99202
99203
99204
99205
99211
99212
99213
99214
99215
G0406
G0407
G0408
G0425
G0426
G0427
G0509
G2010
G2012

Appendix 4: Healthcare Common Procedure Coding System (HCPCS) and Current Procedural Terminology (CPT) Codes

Appendix 5: Number of Telemedicine Users in Rural Illinois, by Program, 2019 Estimates
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