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Legislation Increased Medicare
Telestroke Billing, But Underbilling
And Erroneous Billing Remain
Common

ABSTRACT In the Furthering Access to Stroke Telemedicine (FAST) Act,
passed as part of a budget omnibus in 2018, Congress permanently
expanded Medicare payment for telemedicine consultations for acute
stroke (“telestroke”) from delivery only in rural areas to delivery in both
urban and rural areas, effective January 1, 2019. Using a controlled time-
series analysis, we found that one year after FAST Act implementation,
billing for Medicare telestroke increased substantially in emergency
departments at both directly affected urban hospitals and indirectly
affected rural hospitals. However, at that time only a minority of
hospitals with known telestroke capacity had ever billed Medicare for
that service, and there was substantial billing inconsistent with Medicare
requirements. As Congress considers options for Medicare telemedicine
payment after the COVID-19 pandemic, our findings, which are consistent
with confusion among providers regarding telemedicine billing
requirements, suggest that simplified payment rules would help ensure
that expanded reimbursement achieves its intended impact.

B
efore the COVID-19 pandemic,
Medicare telemedicine reimburse-
ment was largely limited to ser-
vices provided for rural residents.1

In response to the pandemic,
Medicare and other payers temporarily expand-
ed reimbursement for telemedicine to all
beneficiaries, both rural and urban.2 Which tele-
medicine services should be reimbursed post-
pandemic is being debated in Congress, in state
legislatures, and among private insurers.3 Both
patients and clinicians appreciate telemedicine’s
convenience and its ability to improve access.4–6

However, the Congressional Budget Office and
Medicare Payment Advisory Commission are
concerned that broad Medicare telemedicine re-
imbursement expansions may increase spend-
ing without commensurate improvements in
outcomes.7,8

One potential compromise is to wait and see:

continue the temporary expansions for one to
two more years while collecting relevant data,
then reassess telemedicine’s impact on spending
and quality.9 Another strategy is to maintain
Medicare telemedicine reimbursement in urban
areas, but only for selected conditions. For other
conditions, reimbursement would revert to pre-
pandemic restrictions, which provide for ongo-
ing selection of additional conditions for perma-
nent expansion.
Indeed,Congresshas already invoked thatpro-

vision topermanently expandMedicare telemed-
icine reimbursement for selected conditions.
Telemedicine consultation for acute stroke (“tele-
stroke”) was the first such expansion. Under
the Furthering Access to Stroke Telemedicine
(FAST) Act, passed as part of a budget omnibus
in 2018, Congress expandedMedicare telestroke
payment effective January 1, 2019.10 Subsequent-
ly, Congress applied the same condition-specific,
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permanent expansion strategy to telemedicine
for substance abuse disorder treatment in the
Substance Use-Disorder Prevention That Pro-
motes Opioid Recovery and Treatment for Pa-
tients and Communities (SUPPORT) Act of
2018,11 and to telemedicine for mental illness
conditions in the Consolidated Appropriations
Act, 2021.12 Condition-specific selective expan-
sions are not unique to Medicare; several states
have followed a similar strategy for non-Medi-
care services.13

The impact of such selective expansions has
not been examined. In this article we examine
the selective expansion of telestroke, given that
it was the first Medicare telemedicine payment
to apply to both urban and rural residents and
was implemented more than a year before the
COVID-19 pandemic. However, it is important to
acknowledge several unique aspects of the tele-
stroke expansion thatmay limit its generalizabil-
ity. The evidence base demonstrating tele-
stroke’s effectiveness in improving treatment
and reducing mortality is particularly robust.14–
16 Furthermore, telestroke is a service initiated by
an emergency department (ED) provider, not
the patient. In addition, survey and other data
collected directly from hospitals before the
start of the COVID-19 pandemic indicate that
telestroke was already used by roughly one-
third of all US hospitals, including many urban
hospitals.17,18 Medicare reimbursement might
not have been critical for sustaining these
programs.19

In this study we used Medicare data to com-
pare billing trends for hospital ED visits for tele-
stroke anda control condition, behavioral health
(“telepsychiatry”). For urban EDs, the FAST Act
expanded reimbursement for telestroke but did
not expand reimbursement for telepsychiatry.
This telestroke-telepsychiatry comparison ac-
counts for secular changes in telehealth use that
may have occurred during the study period.We
also examined the impact of Medicare’s tempo-
rary expansion of telemedicine reimbursement
for all conditions that began in March 2020 at
the start of theCOVID-19pandemic. This allowed
us to examine the evidence of spillover effects
from broadening access to telemedicine in gen-
eral even though telestroke reimbursement had
already been expanded before that point.

Study Data And Methods
Overview We studied Medicare fee-for-service
claims for the five-year period between January
2016 and March 2021. That time span covered
three billing periods for Medicare telestroke:
pre–FAST Act (2016–18), FAST Act (January 1,
2019–February 29, 2020), and COVID-19 pan-

demic (March 1, 2020–March 31, 2021).We con-
trasted billing trends for two forms of telemedi-
cine that Medicare enrollees commonly receive
in EDs: telestroke (for those presenting with
acute stroke) and a control service, telepsychia-
try (for those presenting with acute mental
illness). Telepsychiatry reimbursement was lim-
ited to rural hospitals until the COVID-19 pan-
demic period.
Telestroke And Telepsychiatry Telestroke

for acute stroke was introduced in the early
2000s.20 An ED telestroke consultation is a real-
time videoconference involving the patient, a
remote stroke specialist, and a bedside ED pro-
vider. In a typical encounter, the stroke specialist
interviews and examines thepatient, reviews any
brain imaging, determines likely diagnosis and
eligibility for a treatment to restore brain blood
flow, assesses the need for hospital transfer, and
recommends other treatments. Stroke special-
ists typically work for large regional stroke cen-
ters or private telestroke companies.17 Telepsy-
chiatry in the ED also involves three parties: the
EDprovider, the patient, and a behavioral health
specialist. The specialist, typically a psychiatrist,
evaluates the patient via videoconference and
then gives the ED provider recommendations
for appropriate treatment and management.
Hospitals with telestroke or telepsychiatry ser-
vices typically pay amonthly subscription fee for
the specialty care, although some pay a per con-
sultation fee.21,22

Evolving Payment Coverage Reimburse-
ment for telestroke and telepsychiatry is paid
to the outside specialist or “distant provider”
who provides the consultation. Distant pro-
viders commonly submit a separate professional
bill for the consultation, as they would if the
service were delivered in person. The facility
hosting the telemedicine service can also submit
a separate bill for hosting the telemedicine ser-
vice using Current Procedural Terminology
(CPT) code Q3014. There are arrangements
where a hospital can bill on behalf of the consult-
ing physician.
In the pre–FASTAct period, Medicare paid for

telestroke and telepsychiatry services only at ru-
ral EDs. Consulting providers could use telemed-
icine-specific CPT codes, modifier codes, or
place-of-service codes to submit their profes-
sional bills. In the FAST Act period, telestroke
became eligible for reimbursement across all
EDs (rural and urban), whereas telepsychiatry
remained reimbursable in rural EDs only. In its
guidance to providers, the Centers for Medicare
and Medicaid Services (CMS) stated that the G0
modifier should “be appended on claims for tele-
health services that are furnished on or after
January 1, 2019, for purposes of diagnosis, eval-
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uation, or treatment of symptoms of an acute
stroke. Make certain your billing staff is aware
of this new code.”10

In the COVID-19 pandemic period, Medicare
temporarily eliminated the “rural only” telemed-
icine payment restriction for all conditions.
Therefore, during this period of our study, both
telestroke and telepsychiatry were eligible for
reimbursement across rural and urban EDs
alike. As noted above, in the Consolidated Ap-
propriations Act, 2021, Congress permanently
extended coverage of telepsychiatry even after
the pandemic-related public health emergency
has ended.
Identifying ‘Episodes’ Of Acute Treatment

We used inpatient and outpatient claims from
acute care and critical access hospitals to identify
care episodes by the primary diagnosis for the
EDvisit, observation stay, or hospital admission:
ischemic stroke and transient ischemic attacks
(International Statistical Classification of Dis-
eases and Related Health Problems, Tenth Revi-
sion [ICD-10], codes I63–I66, I67.89, and G45)
and mental illness conditions (ICD-10 codes
F10–F69 and F80–F99). We rolled contiguous
inpatient, ED, and observation stay claims into
an episode. The episode ends at the point of
discharge from the hospital, ED, or observation
stay. For example, if a patient with a stroke went
tohospitalA’sED, transferred tohospital B’sED,
and then was hospitalized at hospital B, the se-
quence of claims would be rolled up into a single
episode.We categorized each episode according
to the first hospital that cared for the patient.We
limited our analyses to beneficiaries enrolled in
traditional Medicare (Parts A and B) during the
month their episode started.
Identifying Episodes By Consultation

Type We employed a two-step process to identify
telestroke and telepsychiatry consultations.
First, we identified telemedicine consultations
using Medicare’s list of telemedicine-specific
Healthcare Common Procedure Coding System
(HCPCS)/CPT codes (G0406–8, G0425–7, and
G0508–9), modifier codes (GT, 95, and G0),
and place-of-service code (02) in the Carrier
(“professional”) line file.
Second,we defined telestroke and telepsychia-

try consultations as telemedicine consultations
on claims billed within one day (plus or minus
one day) of the start of a beneficiary’s episode of
care and thatmet the followingcriteria: For acute
stroke episodes, a telemedicine consultationwas
telestroke if it was submitted by a neurologist
(provider specialty code 13), had theG0modifier
code (telestroke-specific modifier code), had a
diagnosis code for stroke or transient ischemic
attack, orwas submittedon the same claimas the
ED visit. For mental illness episodes, we identi-

fied telepsychiatry if the consultation was sub-
mitted by a psychiatrist (provider specialty code
26), had a diagnosis code for mental illness, or
was submitted on the same claim as the ED visit.
It is rare (1.5 percent of all consultations), but
some facilities will submit telemedicine consul-
tations on the same claim as the ED visit.
Hospital Characteristics Using the hospi-

tal’s physical address, we categorized each hos-
pital as rural or urban, using Medicare’s rural
definition.Hospital address informationwas ob-
tained from the American Hospital Association
Annual Survey database.
External Database Of Telestroke Capaci-

ty Medicare data capture only telemedicine
consultations submitted for reimbursement.
Clinicians might not submit telestroke and tele-
psychiatry claims for several reasons. For exam-
ple, volume may be too low to justify the effort
needed to set up the administrative structure in a
setting where the specialist’s time is already sup-
ported by othermeans (for example, the hospital
is already paying a monthly fee). To understand
how frequently hospitals with telestroke capaci-
ty billed for telestroke, we used a previously cre-
ateddatabase of 1,300hospitalswith known tele-
stroke capacity.17 The database was compiled
fromboth academic andnonacademicnetworks,
aswell as private telemedicine companies,which
directly provided our research teamwith a list of
the hospitals for which they conducted tele-
stroke consults and the date those services were
first introduced. For a subset of hospitals, we
also received the number of telestroke consulta-
tions per month across all payers (Medicare and
non-Medicare).
Among these hospitals in this database, we

focused on the 1,166 hospitals—both rural and
urban—that had telestroke capacity as of January
2018, twelve months before the implementation
of the FASTAct. In each of the hospitals we quan-

There is active debate
on whether and how
Medicare and other
payers should
permanently expand
coverage of
telemedicine use.
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tified whether there were any stroke episodes
with a Medicare telestroke consultation from
the start of our study period (January 2016)
through the end of 2018, 2019, and 2020. This
analysis measured the extent of underbilling of
telemedicine by clinicians and hospitals.

Analyses We calculated and plotted the per-
centage of stroke andmental health episodes in a
given month with an associated telemedicine
consultation. Tomeasure the impact of the FAST
Act on telestroke billing, we conducted an inter-
rupted time-series analysis to estimate changes
in telemedicine claims among stroke andmental
illness episodes across the study period.We used
a segmented linear regression model23,24 with
splines to assess changes from the pre–FAST
Act period to the FAST Act period and the
COVID-19 pandemic period (see the online ap-
pendix formoredetails).25 Thismodel allowedus
to characterize each period by how much the
intercept changed (that is, the level change)
and by how much the monthly rate of growth
changed from the prior period (that is, the in-
cremental rate of growth). We report both the
absolute change and the relative change in use
of telemedicine, which we report in percentages
alongside the model estimates (95% confidence
intervals for the estimates and relative changes
are in the appendix).25 To assess differences in
trends between rural and urban hospital epi-
sodes, we estimated an analogous segmented
regressionmodel that included interactionswith
an indicator for rural (versus urban) hospitals.
We ran all models in Stata, version 17. The

Harvard Medical School Institutional Review
Board granted approval for this study. Patient
informed consent was not required, given that
the data were deidentified.

Limitations This study had several limita-
tions. First, we did not study patients with pri-
mary diagnoses other than acute stroke/tran-
sient ischemic attack or mental illness, nor did
we studypatients cared for in facilities other than
hospital EDs. This strategy helped us maintain
cleaner definitions of telestroke and telepsychia-

try, but it may have also excluded some relevant
episodes. For example, we would exclude a pa-
tient who presentedwithweakness who received
a telemedicine consultation for concern of acute
stroke but is ultimately diagnosed with another
condition. Second, to identify telestroke and
telepsychiatry consultations, we identified pro-
fessional telemedicine claims that took place
during the episode of care. Although we imple-
mented a number of checks, as described above,
it is possible that some of the telemedicine con-
sultations identified were not actually instances
of telestroke or telepsychiatry.
Third, it is important to emphasize that we

were capturing telemedicine billing and not
the actual use of telemedicine consultations.
Our analysis of billing at hospitals with known
telestroke capacity highlights that many Medi-
care telestroke consultations likely did not result
in a telemedicine bill. Fourth, our analyses fo-
cused on only two applications of hospital-based
telemedicine: acute treatment of stroke and
mental illness. The generalizability of these pat-
terns to other applications, and in particular
clinic consultations outside the ED, is unknown.
Finally, we examined the selective expansion of
Medicare telemedicinebefore theCOVID-19pan-
demic. It is unclear whether the findings of this
selective expansion generalize to the situation in
early 2022, where telemedicine is reimbursed
widely and there is policy debate on whether
to restrict telemedicine to select conditions after
theCOVID-19 health emergency ends;moreover,
even if a policy of selective expansion is pursued
moving forward, it will be under much-changed
circumstances.

Study Results
From January 1, 2016, through March 31, 2021,
there were 1,832,094 stroke and 3,694,397men-
tal illness episodes in 4,420 and 4,751 hospitals,
respectively.
Differential Changes In Telemedicine

Claims The FAST Act went into effect January
1, 2019. The fraction of all stroke episodes with
a telestroke claim more than doubled (from
1.1 percent in December 2018, or 347 of
30,210 strokes, to 2.8 percent in December
2019, or 835 of 29,358 strokes; exhibit 1). In
our model, relative to the yearly rate of growth
pre–FAST Act and relative to growth of telepsy-
chiatry, telestroke grew by 448 percent during
the FAST Act period (p < 0:001; exhibit 2).
The implementation of the FASTAct expanded

reimbursement for telestroke tourbanhospitals;
rural hospitals were already eligible for re-
imbursement. Even so, we observed similar in-
creases in telestroke claims in both urban and

Our analyses highlight
critical nuances in the
response to the
selective expansion of
telestroke.
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Exhibit 1

Percent of hospital episodes for acute stroke (telestroke) and acute mental illness (telepsychiatry) associated with a
billed emergency department Medicare telemedicine consultation, January 2016–March 2021

SOURCE Authors’ analysis of a 100 percent sample of fee-for-service Medicare claim records, January 2016–March 2021. NOTES Dur-
ing the period before the Furthering Access to Stroke Telemedicine Act of 2018 (pre–FAST Act), only care in rural communities was
eligible for Medicare telemedicine reimbursement. During the FASTAct period, Medicare telestroke was eligible in both rural and urban
communities, but Medicare telepsychiatry remained eligible only in rural communities. During the pandemic period, all Medicare tele-
medicine visits were eligible for reimbursement.

Exhibit 2

Estimated changes in Medicare emergency department telestroke and telepsychiatry billing after payment expansions, January 2016–March 2021

Telestroke claimsa Telepsychiatry claimsb
Difference between telestroke
and telepsychiatry

Episodes with
telemedicine
consultationc

Change
relative to
prior period

Episodes with
telemedicine
consultationc

Change
relative to
prior period

Episodes with
telemedicine
consultationc

Change
relative to
prior period

Pre–FAST Act period
Baseline telemedicine billing rate 0.51% —

d 0.31% —
d 0.19% —

d

Yearly rate of growth during period 0.21 —
d 0.15 —

d 0.07 —
d

FAST Act period
Period change in billing rate 0.67 131% 0.02 6% 0.65 127%
Yearly rate of growth during period 1.00 476 0.06 40 0.94 448

Pandemic period
Period change in billing rate 2.30 194 4.53 1,349 −2.24 −193
Yearly rate of growth during period −0.89 −72 0.12 57 −1.00 −83

SOURCE Authors’ analysis of a 100 percent sample of fee-for-service Medicare claim records, January 2016–March 2021. NOTES During the period before the Furthering
Access to Stroke Telemedicine Act of 2018 (pre–FAST Act, January 2016–December 2018), only care in rural communities was eligible for Medicare telemedicine
reimbursement. During the FAST Act period (January 1, 2019–February 29, 2020), Medicare telestroke was eligible in both rural and urban communities, whereas
Medicare telepsychiatry remained eligible only in rural communities. During the pandemic period (March 1, 2020–March 31, 2021), all Medicare telemedicine visits
were eligible for reimbursement. 95% confidence intervals for the estimates are in the appendix (see note 25 in text). a1,832,094 acute stroke episodes.
b3,694,397 acute mental illness episodes. cPercentage points. dNot applicable.
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rural hospitals during the FAST Act period
(exhibit 3). There was no significant difference
in the period change or the yearly rate of growth
between rural and urban hospitals (level shift,
p ¼ 0:88; growth rate, p ¼ 0:16; see the appendix
for full model details).25

Changes In Telestroke And Telepsychia-
try Claims After the COVID-19 pandemic began
in the US in March 2020, the fractions of stroke
and acute mental illness episodes with an asso-
ciated Medicare telemedicine claim increased
dramatically (exhibit 1). Between February
2020 and April 2020, episodes with telestroke
claims increased 3.6 percentage points (more
than a 100 percent increase), and episodes with
telepsychiatry claims increased 6.0 percentage
points (more than a 500 percent increase). After
this initial peak in telemedicine claims per epi-
sode, the upward trend for both telestroke and
telepsychiatry decreased. Similar patterns were
observed among episodes starting in rural and
urban hospitals (exhibit 2).

Accuracy Of Billing By statute in the pre–
FAST Act period, telemedicine reimbursement
was limited to rural hospitals. However, we still

observed substantial telestroke and telepsychia-
try use at urban hospitals during this period
(exhibit 2).We linked 55 percent of all telestroke
claims (5,111/9,249) and 41 percent of all tele-
psychiatry claims (8,028/19,676) to an urban
hospital in the pre–FAST Act period (exhibit 3).
We also observed considerable variety in the

telemedicine codes used to bill for telestroke
(exhibit 4). After the FASTAct was implemented
in January 2019, perMedicare’s guidance,10 tele-
stroke consultations were supposed to use the
new G0 modifier code, which was introduced as
part of the legislation to specify that the consul-
tation was for telestroke. Yet only about half of
telestroke claims in the pandemic period used
the G0 modifier code (exhibit 4). The telestroke
consults that did not use the G0 code used vari-
ous combinations of inpatient telemedicine
HCPCS/CPT codes; the GT modifier code; the
place-of-service code for telehealth; and the 95
modifier code, which was recommended by
Medicare for telemedicine services during the
COVID-19 pandemic period.26

Fraction Of Hospitals That Submitted A
Bill For Telestroke Among the 1,166hospitals

Exhibit 3

Percent of rural and urban hospital episodes for acute stroke (telestroke) and acute mental illness (telepsychiatry)
associated with a billed emergency department Medicare telemedicine consultation, January 2016–March 2021

SOURCE Authors’ analysis of a 100 percent sample of fee-for-service Medicare claim records, January 2016–March 2021. NOTES Dur-
ing the period before the Furthering Access to Stroke Telemedicine Act of 2018 (pre–FAST Act), only care in rural communities was
eligible for Medicare telemedicine reimbursement. During the FASTAct period, Medicare telestroke was eligible in both rural and urban
communities, but Medicare telepsychiatry remained eligible only in rural communities. During the pandemic period, all Medicare tele-
medicine visits were eligible for reimbursement.
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with known telestroke capacity before 2018,
27 percent had any Medicare telestroke claims
by the end of 2018 (before and gearing up for
FAST Act implementation), and 39 percent had
any Medicare telestroke claims by the end of
2019 (within one year of FAST Act implementa-
tion). By the end of 2020, sevenmonths into the
COVID-19 pandemic period, 60 percent of these
hospitals had any Medicare telestroke claims
(data not shown).

Discussion
There is active debate onwhether and howMedi-
care and other payers should permanently ex-
pand coverage of telemedicine use after the
COVID-19 pandemic. For Medicare, one option
being considered is to permanently continue
telemedicine reimbursement for services deliv-
ered at both rural and urban locations, but only
for selected conditions. That is, the approach to
payment before the COVID-19 emergency would

largely resume with the expectation that the
number of conditions covered in urban areas
would slowly expand.
This study advances the literature by examin-

ing billing trends in Medicare telestroke, the
first condition for which Medicare payment in
urban areaswas selectively expanded. In the first
year after implementation, the FAST Act was as-
sociated with a more than doubling in Medicare
telestroke billing. This should be viewed as a
success of the legislation, as it demonstrates that
clinicians and telestroke organizations re-
sponded quickly to recognize its potential to im-
prove care for acute stroke.
At the same time, our analyses highlight criti-

cal nuances in the response to the selective ex-
pansion of telestroke. The FAST Act applied di-
rectly only to urban hospitals; reimbursement
for Medicare telestroke at rural hospitals had
already existed for many years. Nevertheless,
we found that even before FAST Act implemen-
tation, the majority of Medicare telestroke bill-

Exhibit 4

Acute stroke episodes with a billed emergency department Medicare telestroke consultation, by consistency with
Medicare billing code regulations, January 2016–March 2021

SOURCE Authors’ analysis of a 100 percent sample of fee-for-service Medicare claim records, January 2016–March 2021. NOTES As
part of the Furthering Access to Stroke Telemedicine Act of 2018 (FAST Act), the Healthcare Common Procedure Coding System
(HCPCS) modifier code G0 was introduced for use, beginning in January 2019, to indicate or verify that the professional consultation
billed was for Medicare telestroke (that is, was a telemedicine consultation for acute stroke and was reimbursable under current
regulations). Required use of the modifier was therefore in continuous effect during both the FAST Act and pandemic periods. “Con-
sistent” Medicare telestroke claims during those periods included the G0 modifier. “Inconsistent” telestroke claims during those peri-
ods did not include the G0 modifier, instead providing another telemedicine code in its place (HCPCS/Current Procedural Terminology
codes G0406–8, G0425–7, and G0508–9; modifier codes GT and 95; or place-of-service code 02).
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ing came from urban hospitals, and after imple-
mentation, similar billing increases were seen at
rural and urban sites.
Wehypothesize that thesepatternsweredue in

part to telemedicine billing rules. For example,
before the FASTAct, the remote specialist had to
know whether the ED at which the patient was
located was in a Medicare-designated rural area.
After the FAST Act, reimbursement rules were
much more straightforward: The act eliminated
the need to establish whether the delivery site
was rural. It is also possible that with broader
reimbursement, telestroke networks saw greater
value in setting up their infrastructure to submit
claims.
Our results also highlight substantial under-

billing. A third of US hospitals had telestroke
capacity as of 2019.17 According to external data,
telestroke consultations were occurring at these
hospitals, but inboth theyearbefore and theyear
after the FASTAct was implemented, the majori-
ty of hospitals with capacity never had an associ-
ated Medicare telestroke claim. For many hospi-
tals, lack of Medicare reimbursement is not a
critical barrier to implementation. Our findings
indicate that, at least for Medicare, claims data
likely substantially underestimate the actual
number of telestroke consultations.
Why were more clinicians not submitting bills

for reimbursement of telestroke?We believe that
this was largely because of the complexity of
telemedicine billing for hospital-based services,
including administrative and contractual bar-
riers. To submit a claim, the remote specialist
would need demographic information on a pa-
tient, including their insurance plan, and would
typically need registration with the health plan
for the hospital in which the patient is located.
Before the FAST Act, as noted above, a stroke
specialist providing telestroke services would al-
so have to know whether the patient was at a
rural or urban hospital (as defined byMedicare)
before submitting a claim. Clinicians can reas-

sign the rights to bill to the organization that
operates the originating site ED, but this re-
quires agreements with each of the hospitals at
which they provide telestroke consultations.
And if the consulting hospital has relatively
few Medicare telestroke consultations per year,
it might not be worth the effort to build the
administrative system needed to effectively sub-
mit claims for them. Moreover, our finding that
fewer than half of Medicare telestroke consulta-
tions submitted for reimbursement included the
appropriate modifier code required for payment
(G0) raises concerns regarding the impact of
billing complexity on accuracy.
We believe that the dramatic growth in billing

for both telestroke and telepsychiatry during the
firstmonthsof theCOVID-19pandemic,whenall
Medicare telemedicine was reimbursed regard-
less of rural or urban delivery, speaks to the
potential negative impacts of high complexity
and administrative barriers on Medicare tele-
medicine billing. Although increased clinical
need for telemedicine certainly played an impor-
tant role in this growth, we hypothesize that it
was also facilitated by the removal of many ad-
ministrative barriers, such as condition-specific
telemedicine rules, state licensure require-
ments, and waiving of privacy requirements
for technology. Together these changes created
a simpler landscape for clinicians and revenue-
cycle staff—one in which all forms of telemedi-
cine were covered.

Policy Implications
Our results highlight that selective Medicare
telehealth reimbursement expansions alone
may have a limited impact, given themany other
regulatory and structural barriers to submitting
bills that would not be addressed.
In theMedicare claims,weobserved a substan-

tial number of telemedicine consultations that
did not follow Medicare billing criteria. Among
these were claims that did not follow CMS guid-
ance to use a G0 modifier code to indicate that a
telestroke consultation was delivered, as well as
submission of Medicare telestroke claims by ur-
ban hospitals before reimbursement in that set-
ting took effect. AlthoughMedicare could devel-
op processes to reject these claims to save
money,webelieve that this is thewrong strategy.
We hypothesize that the erroneous billing was
largely a result of confusion among clinicians
and revenue-cycle staff, and the more appropri-
ate strategy would be to simplify how telemedi-
cine consultations are billed.
Greater complexity is one down side of selec-

tive reimbursement of telemedicine to specific
conditions. In contrast to universal coverage, in

Our results highlight
that selective
Medicare telehealth
reimbursement
expansions alone may
have a limited impact.
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an environment with selective reimbursement,
clinicians will have to remember which condi-
tions and diagnoses are reimbursable. More-
over, that information will be subject to change
as evidence concerning cost-effectiveness accu-
mulates. This layer of complexity could discour-
age Medicare telemedicine uptake by clinicians.
However, as noted above, one consequence
of universal telehealth reimbursement may be
more low-value care—increases in use and
spending without commensurate improvements
in health.
Medicare does not need to pay for telestroke

and other telemedicine services via fee-for-
service payment. A simpler and potentially more
successful strategy forMedicaremight be to pro-
vide smaller, rural hospitals (whose patients
would benefit most from telestroke capacity)
with a monthly or yearly payment to have this
capacity in place.
Finally, our results emphasize the importance

of spillovers, which could have access implica-
tions for rural residents. Specifically, excluding
urban areas from telemedicine reimbursement
may dampen the provision of telemedicine—and
thereby access to those services—in rural areas,
much as it appeared to do in this study.

Conclusion
The FAST Act selectively expanded Medicare re-
imbursement of telestroke for stroke patients
starting in January 2019.We found that this leg-
islation was associated with a substantial initial
response and continued growth of billing for
Medicare telestroke in the urban hospitals di-
rectly targeted by the reform, as well as with
increasedbilling for the service in rural hospitals
where reimbursement was already allowed. Our
results highlight that selective expansion of
Medicare telemedicine reimbursement for a spe-
cific condition, such as the expansion of tele-
stroke payment under the FAST Act, can be suc-
cessful in expanding beneficial health services
and may spill over in the form of increased use
of already reimbursable telemedicine services.
However, we found substantial underbilling
and erroneous billing associated with telestroke
expansion, which we believe is secondary to the
complexity of current telemedicine reimburse-
ment policies. Our findings suggest that in shap-
ing the future of Medicare telemedicine pay-
ment, simplifying payment rules would help
ensure that expanded reimbursement improves
access to timely, effective care. ▪
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