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Trends in the use of echocardiography, 2007 to 2011

Echocardiography Trends

Heart disease is the leading cause of death for men and women in
the United States.! In 2010, heart disease caused more than one
in four, or 27 percent, of deaths among individuals age 65 or
older.! Echocardiography is a noninvasive test that uses ultrasound
waves to create pictures of the heart.? An echocardiogram allows
clinicians to see the structures of the heart and to see the motion
of blood through the heart.? It is often used by clinicians to assess,
diagnose, and manage heart problems such as abnormal valves,
atrial fibrillation, heart disease, heart murmurs, and other issues.> 3

Use of echocardiography increased dramatically in the United
States from the 1990s to early 2000s. This increase occurred at

a higher rate than non-cardiac imaging services, and was greater
than might be expected relative to the aging of the population.*”
Between 2000 and 2010, the volume of imaging services increased
by 81 percent within Medicare.® Also by 2010, echocardiography
services made up 11 percent of Medicare spending on imaging
services, accounting for approximately $1.2 billion in spending.®
The growth in use of echocardiography may have slowed in the
late 2000s, but it remains an often used procedure.”®

Efforts have been made to slow the increase in use of echocardiog-
raphy through both payment and practice. The Deficit Reduction
Act of 2005 reduced the Medicare payment for the technical
com-ponent of echocardiography.”'' In 2007, the Centers for
Medicare & Medicaid Services (CMS) further reduced the
amount paid for procedures beyond the index procedure on
contiguous body parts during the same session.” To address the
possible overuse of echocardiography due to patterns of health
care practice, a task force led by the American College of
Cardiology Foundation (ACCF), American Society of
Echocardiography (ASE), and specialty and subspecialty societies
set out criteria for the appropriate use of echocardiography.'
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Echocardiography is a widely used procedure
among the Medicare-enrolled population.
Each year approximately 20% of enrollees in
the fee-for-service (FFS) system receive at
least one cardiac echocardiogram.

The percentage of enrollees who receive
echocardiography services varies widely by
geography. Use of echocardiography rises
with age until age 85, where it plateaus.

Allowed health care charges for echocardiog-
raphy decreased from 2007 through 2011
while the number of procedures rose slightly
and the average number of procedures per
beneficiary per year remained stable.
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They concluded that “appropriate echo- Fig ure T: Echocardiography services performed annually for the Medicare
cardiograms are those that are likely to fee-for-service program, 2007-2011

contribute to improving patients’ clinical

outcomes, and importantly, inappropriate 8.0
use of echocardiography may be poten-

tially harmful to patients and generate 75

unwarranted costs to the health care
system.”? The criteria vary by previous
service and clinical indication, but in gen-
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eral echocardiography testing is viewed as

Number of services (millions)

appropriate to assess conditions that have 6.5
an indication of being cardiac in nature or
to reassess diagnosed cardiac conditions 6.0
when patients’ symptoms have changed. 2007 2008 2009 2010 2011
Retesting to monitor a condition is | services (#) | 6,816,517 6,918,949 | 6,951,249 | 7,054,577 7,077,554
considered inappropriate when patients’ Year

symptoms have not changed, there is no
planned change in clinical management,
and/or when fewer than one to three
years have passed since the initial echocar-
diogram.'> One study estimates that the

Figure 2: Eligible Medicare beneficiaries receiving one or more
echocardiography services, by age, 2007-2011

Deficit Reduction Act and the implemen- 30

tation of appropriateness criteria are two g

of multiple factors that have slowed the £ 25 — ————————————

growth of echocardiography since 2005.* = —_———mmmEms - Total

However, the effect of these initiatives s T riiiiieeeecesiececceceseninn

has not yet been quantified. = cees 65-69
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Understanding trends in the use of echo- > - — 7579

cardiography remains complex (see 3 10

Figures 1-3). It appears that the growth s —80-84

may be due to primary care providers who g 5 85+

are increasingly ordering echocardiograms & 0

using equipment in their own offices
rather than an increase in use by specialty
providers such as cardiologists.® The
presence of testing equipment for
echocardiography in primary care offices
has been hypothesized to be a possible
driver of this increase in use by primary
care physicians. This relationship is still
unclear - in the case of stress echo-
cardiography, the relationship between the
office location of testing material and
increased cost of care after testing is
modest.’> However, evidence indicates that
physicians of various specialties tend to
increase their use of tests when they are
able to self-refer.'
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Year
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Figure 3: Eligible Medicare beneficiaries receiving one or more There is significant geographic variation
echocardiography service, by age, 2011 in the use of echocardiography. Rates
of echocardiography and noninvasive
30 diagnostic imaging are lower in the
3 26 25 Northern U.S. and higher in the South-
25 eastern U.S."> ¢ Use of echocardiography
19 is higher in urban areas than for patients
20 in rural areas. This may be due to greater
g 13 distance for those in rural areas to facili-
g ties offering echocardiography, suggesting
that greater patient volume may be associ-
10 ated with the decision to invest in echo-
s cardiography equipment.'®'8 Variations in
the prevalence of heart disease also appear
0 . . . . to contribute to geographic variations in
65-60 7074 75.79 50-84 85+ use of echocardiography.® Among patients

who receive echocardiography tests, most

Age (years) receive approximately one test a year.” '8
Patients living in higher population areas
Table 1: Echocardiography service category codes are more likely to have a test repeated.®
Service This report examines trends in echocar-
categories  BETOSand HCP(S codes  Code definitions diography between 2007 and 2011. For
Base services  BETOS code I3C Echocardiography-Heart these yeats, we describe trends in
exclude HCPCS code 93299 Interrogation device evaluation echocar—diograp hy services (see Table 1

for service codes) by numbers of services
performed, place of service, and popula-
tion characteristics. We also describe geo-
graphic variation in use of echocardiog-
raphy. We would like to acknowledge the

include HCPCS code 93350 Real-time transthoracic echocardiography with 2D image
documentation

include HCPCS code 93662 Intracardiac echocardiography during therapeutic or
diagnostic intervention

Add-on HCPCS code 92978 Intravascular ultrasound on initial vessel . .
- — leadership of the DECIDE Cardiovascular
services HCPCS code 92979 Intravascular ultrasound on additional vessel . . .1
: Consortium in establishing the scope and
HCPCS code 93320 Complete Doppler echocardiography objec tives of this report.
HCPCS code 93321 Follow-up or limited Doppler echocardiography
HCPCS code 93325 Doppler echocardiography color flow velocity mapping METHODS
HCPCS code 93352 Use of echocardlographlc contrast agent during stress The analysis was performe d using Medi-
echocardiography
HCPCS code 93571 o ot Dooolervelocity and/ v care enrollment data and 100 percent
code ntravascular Doppler velocity and/or pressure derive fee-for-service (FFS) Parts A and B insti-
coronary flow reserve measurement during coronary ] R )
angiography on initial vessel tutional/noninstitutional claims data for
HCPCS code 93572 Intravascular Doppler during coronary angiography on years 2.007 through 2011. The source of
additional vessel the claims and enrollment data was the
Associated ~ HCPCS codes 93016-93016  Exercise portion of echocardiography stress test CMS Chronic Conditions Warehouse
services* HCPCS codes 09955-Q9963  Echocardiography contrast agent (CCW).
HCPCS codes 76376-76377 3D rendering of ultrasound on an independent work-
station

*Associated services only included if present on the same day as their assosiated base service.
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We identified Medicare beneficiaries age
65 or older who had Part A and Part B
Medicare coverage with no Medicare
Advantage (i.e., managed care enrollment)
during their period of eligibility and who
received echocardiography services dur-
ing the reference year. Receipt of service
was identified by Berenson-Eggers type

of service (BETOS) code I3C, exclud-

ing Health Care Common Procedure
Coding System (HCPCS) code 93299,
and including HCPCS codes 93350 and
93662." Multiple procedures for the same
beneficiary in a day were coded as a single
event.

We assessed trends in procedures across
years and demographic factors, includ-
ing age and gender (identified in the
beneficiary summary file during the year
the procedure took place), as well as
race/ethnicity, region, and urbanicity as
defined below (see Table 2).

Beneficiary demographic and geo-
graphic characteristics

Race/ethnicity: Race and ethnicity were
defined using the Research Triangle Insti-
tute Race Code, which applies a surname
algorithm to assign Hispanic ethnicity.”® !

Age: The age categories were defined us-
ing the age of the beneficiary at the end of
each reference year.

Urban/Rural: We used the Core Based
Statistical Area (CBSA) of the beneficiary
to identify the urban region in which the
beneficiary resides. Beneficiaries who do
not reside in a CBSA are considered to
be rural.*

Dual Status: CMS has an established
algorithm for defining the annual dual
eligibility status of each beneficiary using
the monthly State Reported Dual Eligibil-
ity Status Codes.

Table 2: pistribution of echocardiography services by population characteristics, 2011

Beneficiaries  Beneficiaries Beneficiaries Total services

eligible for with 1+ with 1+ performed
Variable service (#) service (#)  service (%) #
Overall 27,573,766 5,532,382 20.1 7,077,554
Age 65-69 7,713,925 1,032,162 13.4 1,314,172
70-74 6,209,355 1,165,316 18.8 1,490,963
75-79 4,942,090 1,123,662 22.7 1,451,375
80-84 4,074,441 1,048,791 25.7 1,354,254
85+ 4,633,955 1,162,451 25.1 1,466,790
Race or Non-Hispanic White 22,979,360 4,589,608 20.0 5,844,857
ethnicity  frican American 2004435 459,306 219 608,894
Hispanic 1,464,107 299,060 20.4 390,346
Asian or Pacific 652,955 122,650 18.8 154,283
Islander
American Indian / 113,320 18,635 16.4 24,228
Alaska Native
Other / Unknown 269,589 43,123 16.0 54,946
Gender Female 15,728,969 3,048,878 19.4 3,845,793
Male 11,844,797 2,483,504 21.0 3,231,761
Urbanicity Urban 24,794,198 5,061,675 20.4 6,469,682
Rural 2,700,357 465,500 17.2 601,408
Unknown 79,211 5,207 6.6 6,464
Medicare  Full dual 3,054,680 761,650 239 1,018,969
Status Nondual 23,146,402 4,566,276 197 5,771,201
Partial dual 483,067 109,052 226 143,341
QmB 454,752 103,624 22.8 136,002

QMB = qualified Medicare beneficiary.

The algorithm categorizes beneficiaries into four groups: Full Duals had
full Medicare and Medicaid coverage (including prescription drugs)
during the most recent month of dual eligibility for the reference year;
QMB beneficiaries had Medicaid and participated in the Qualified
Medicare Beneficiary Program during the most recent month of dual
eligibility for the reference year; Other/Partial Duals had Medicaid and
participated in the Specified Low-Income Medicare Beneficiary Pro-
gram during the most recent month of dual eligibility for the reference
year, the Qualifying Individual Program, or the Qualified Disabled
and Working Individuals Program; and Nonduals had Medicare
coverage only for the reference year.”
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Figure 4A: Eligible beneficiaries receiving echocardiography services, by State, 2011
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Costs of echocardiography services were computed as Medicare
allowed costs, which include the costs paid by Medicare and the
beneficiary contribution, coinsurance, and deductible. Costs were split
into several service categories defined below.

Service categories

Base, Add-on, and Associated Services: Service category codes and
definitions are displayed in Table 1.

Physician Specialty: Part B institutional echocardiography services
were classified Outpatient Facility specialty services.

For Part B noninstitutional echocardiography services, the specialty of
the physician is identified on the service line item of the claim using
HCFA specialty code. We classified the specialty as follows: Cardiol-
ogy = 06; Internal Medicine = 11; General/family practice = 01 or 08;
Diag-nostic Radiology = 30; Independent diagnostic testing facility =
47; and other for any other designation. Multiple physician specialties
could be included for each echocardiography service.

Place of Service: The place of service is Outpatient and ER for Part B
institutional echocardiography services. For Part B noninstitutional
echocardiography services, the place of service is identified on the
service line item of the claim using HCFA place of service code.

We classified the place of service as fol-
lows: Inpatient = 21; Outpatient and ER
= 22 or 23; Office and Independent Di-
agnostic Testing Facility (IDTF) = 11, or
if physician specialty = 47; and other for
any other designation.?* Only one place of
service is included per echocardiography
service.

Although we examined data from 2007 to
2011, results from 2011 only are present-

ed in the main body of this report. Results
for earlier years appear in the Appendixes.

RESULTS

From 2007 through 2011, approximately
34 million echocardiography procedures
were performed on Medicare beneficiaries.
The number of beneficiaries receiving
echocardiography procedures was rela-
tively constant between 6.8 million in
2007 and 7 million in 2011 (Figure 1).
Of all Medicare beneficiaries, about 20
percent received an echocardiography ser-
vice in 2011 (Figure 2). This proportion
remained fairly constant, increasing only
slightly between 2007 and 2011 (from
19.7% in 2007 to 20.1% in 2011).

The proportion of beneficiaries receiving
echocardiography services varied with age,
increasing between ages 65 and 84 from
13.4 percent to 25.7 percent, and decreas-
ing slightly at age 85 and older to 25.1
percent in 2011 (Figure 3).

In 2011, non-Hispanic White and His-
panic populations both received echocar-
diography services at a rate of about 20
percent (20.0% and 20.4%, respectively).
Among African Americans the rate was
slightly higher at about 21.9 percent, and
Asians/Pacific Islander and American
Indians/Alaska Natives had lower rates at
18.8 percent and 16.4 percent, respec-
tively (Table 2).
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Females received echocardiography ser-
vices at a lower rate than males (19.4%
versus 21.0%). Full dual beneficiaries
received a higher proportion of services
(23.9%) than nonduals (19.7%), partial
duals (22.6%), and QMBs (22.8%;
Table 2).

The rates of echocardiography services
received vary by State. In 2011, New
York and New Jersey had the highest
proportion of beneficiaries receiving
echocardiography at 27.3 percent and
26.5 percent, followed by Florida at 25.2
percent (Figure 4A). Idaho and Alaska
had the lowest proportion at 12.7 percent
and 13.1 percent. Geographic patterns
are largely similar across states for urban
and rural areas (Figures 4B-4C). Urban
beneficiaries received echocardiography
services at a higher rate (20.4%) than
rural beneficiaries (17.2%, Table 2).

Among Medicare beneficiaries who re-
ceived echocardiography services in 2011,
the average number of echocardiograms
per person per year was 1.3 (Table 3).
Most beneficiaries who received echocar-
diography services had one service a year.

In 2011, 80.2 percent received only one
service a year, 14.7 percent had two ser-
vices, 3.4 percent had three services, 1.0
percent had four services, and only 0.7
percent had five or more services a year
(Figure 5). This distribution of services
was fairly constant between 2007 and
2011. There was a small increase in the
percentage of beneficiaries receiving four
and five or more services (from 0.9% in
2007 to 1.0% in 2011 for four services,
and from 0.6% in 2007 to 0.7% in 2011
for five or more services).

Fig ure 48B: Eligible rural beneficiaries receiving echocardiography services,
by State, 2011
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* Delaware excluded due to cell size of <11. Values for Hawaii and Rhode Island are not shown due to lack of rural
population as coded in this analysis. Full data are available in Appendix L.

Figure AC: Eligible urban beneficiaries receiving echocardiography services,
by State, 2011

% Eligible receiving echocardiogram - [ J10-<15 [ J15-<20 [ 20-<25 2530



Echocardiography Trends - #20 - Data Points

Table 3: Echocardiography services among beneficiaries who received at least one echocardiography service by population characteristics, 2011

Beneficiaries Mean services
with 1+ service Echo services received per Beneficiaries receiving 1echo  Beneficiaries receiving 2+ echos
Variable # received (#)  beneficiary (#) # % # %
Overall 5,532,382 7,077,554 1.28 4,436,663 80.2 1,095,719 19.8
Age 65-69 1,032,162 1,314,172 1.27 839,076 81.3 193,086 18.7
70-74 1,165,316 1,490,963 1.28 939,231 80.6 226,085 19.4
75-79 1,123,662 1,451,375 1.29 894,790 79.6 228,872 20.4
80-84 1,048,791 1,354,254 1.29 830,629 79.2 218,162 20.8
85+ 1,162,451 1,466,790 1.26 932,937 80.3 229,514 19.7
E;fslgtry whr:;:"s‘)a"ic 4,589,608 5,844,857 127 3,699,087 80.6 890,521 19.4
g:‘a" Ameri- 459,306 608,394 133 353,982 771 105,324 29
Hispanic 299,060 390,346 1.31 234,440 78.4 64,620 21.6
ﬁm‘e’: Padific 122,650 154,283 126 99,702 813 22,048 187
American
Indian / Alaska 18,635 24,228 1.30 14,575 78.2 4,060 21.8
Native
E:;svr [{ Un- 83123 54,946 127 34,877 80.9 8,246 191
Gender Female 3,048,878 3,845,793 1.26 2,471,674 81.1 577,204 18.9
Male 2,483,504 3,231,761 1.30 1,964,989 79.1 518,515 20.9
Urbanicity Urban 5,061,675 6,469,682 1.28 4,063,875 80.3 997,800 19.7
Rural 465,500 601,408 1.29 368,486 79.2 97,014 20.8
Unknown 5,207 6,464 1.24 4,302 82.6 905 17.4
Medicare Status  Full dual 760,274 1,018,261 134 577,732 76.0 182,542 24.0
Nondual 4,559,432 5,779,950 1.27 3,693,621 81.0 865,811 19.0
Partial dual 109,052 143,341 1.31 84,817 77.8 24,235 22.2
QmB 103,624 136,002 1.31 80,493 77.7 23,131 223
QMB = qualified Medicare beneficiary.
Among racial and ethnic groups, African Americans, Full duals were more likely to have two or more echo-
Hispanics, and American Indians/Alaska Natives were cardiography services than nonduals, partial duals, and
slightly more likely to receive two or more QMBs (Table 3).
echocardiography services a year than non-Hispanic
Whites and Asians/Pacific Islanders in 2011 (Table 3). Across the different service settings where echocardiogra-
phy was performed, the inpatient setting had the highest
Females were more likely to have only one echocardio- mean number of services (1.3 per beneficiary per year),
gram per year than males, with 81.1 percent of females followed by outpatient and emergency room (1.1), office
receiving only one service while 79.1 percent of males and independent diagnostic testing facility (1.1), and all
received one service. other settings (1.1; Appendix G).
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Fig ure 5: Eligible beneficiaries receiving echocardiography services, by

number of services received, 2011
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Figure 6: Total allowed charges for echocardiography by type of health care
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Total allowed health care charges for echo-
cardiography were $1.6 billion in 2011, a de-
crease from $1.85 billion in 2007 (Figure 6).
Of practice specialties that performed echo-
cardiography, cardiology had the highest
allowed charges overall. However, the charges
within cardiology decreased over time, from
$1.14 billion in 2007 to $839 million in
2011 (Figure 6, Appendix H). Allowed
charges in other specialties also decreased over
time, with the exception of those for
outpatient facilities, which increased from
$404 million in 2007 to $604 million in
2011 (Figure 6, Appendix H).

DISCUSSION

Echocardiography is a widely used service
within the Medicare program. Each year
approximately 20 percent of beneficiaries in
the fee-for-service (FFS) Medicare program
received at least one procedure. Of this group,
20 to 30 percent received more than one
echocardiography service.

While a variety of efforts were undertaken in
an attempt to control rising costs for cardiac
echocardiograms, their success was mod-

est at best. Total allowed charges decreased
from 2007 through 2011, while the number
of procedures rose slightly and the average
number of procedures per beneficiary per year
remained essentially unchanged. Findings in-
dicated a very small decrease in the percent-
age of beneficiaries receiving echo procedures
from 2009-2010 (20.4%) to 2011 (20.1%,
Appendix K), but among those receiving
services, the number of services received
generally slightly increased. This suggests
that, to date, changes in payments are not
reducing use of the procedure.

This analysis identifies two dramatic trends.

First, among age groups, the use of echocar-
diography rose steeply until age 85, when it
plateaued. This pattern suggests that use of

echocardiography will continue to rise given
the aging of the Medicare population.
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Second, tremendous geographic variation
continues to exist in use of echocardiog-
raphy. As shown in Figures 4A-4C and
Appendices A-F, I, and L, State-to-State
variability in echocardiography use was
large, and is unlikely to be explained by
differences in payment policy alone. Whe-
ther measures of health care resources such
as cardiologists or echocardiography facili-
ties explain these patterns exceeds the scope
of this report. Such questions deserve
further exploration.

Further variations were evident among
other characteristics, including by urban-
icity, reinforcing earlier findings regarding
lower rates of use among rural beneficia-
ries. Variations in use within racial/ethnic
groups also exist but appear to be stable
over the period 2007-2011. Further work is
needed to establish the degree to which
these patterns represent intersections in
health care access, groupwide differences in
health status, or varying propensity for use
or recommendation of use in these
populations.

Over the study period, the Medicare pop-
ulation increased more quickly in some
racial/ethnic subgroups than others. Even if
the percentage of Medicare beneficiaries
receiving echocardiography services remains
stable over time, population increases in
these subgroups within Medicare may
affect the total number of echocardiog-
raphy services performed. This implies that
efforts to decrease echocardiography use
will not just need to be sensitive to overall
population trends, but also take into
account trends in use in racial/ethnic sub-
groups within the Medicare population.

This report includes some limitations. First,
we only counted one procedure per day.
Thus, we may have slightly under-counted
the total number of procedures if a
significant number of beneficiaries had two
or more procedures on the same day.
However, these procedures would be
captured in total allowed charges.

Second, claims data do not contain information about the indication
for the procedure nor of the test result or action that may have been
guided by the procedure. Thus, we cannot quantify whether the echo-
cardiography use resulted in important information that was used to
direct clinical care.

Third, we present unadjusted numbers only and do not conduct
statistical testing of differences in proportions. Because our sample
includes the entire Medicare FFS population for all study years, we are
able to conduct analyses on the full population of interest rather than a
sample. Statistical inference is needed only when evaluating the
potential error of the sample, and thus is not necessary in this situa-
tion.” In addition, calculations of standard errors and standard statisti-
cal tests commonly incorporate sample size. With the large size of the
full Medicare FFS population, it is likely that even small, unimportant
trends would be measured as being statistically different.”® Therefore,
we chose to omit statistical testing and leave conclusions about the
importance of patterns to the reader. In spite of these limitations, we
believe that the results of this inquiry provide important insights about
the use of echocardiography over time and across geographic and
demographic groups.

CONCLUSION

Echocardiography is a widely used procedure among the Medicare-
enrolled population. Each year approximately 20 percent of enrollees

in the FES system receive at least one cardiac echocardiogram. There is
sizable geographic variation in use of echocardiography that deserves
investigation. Recent changes in reimbursement policy appear to have
reduced total allowed charges but have not led to shifts in the percent-
age of enrollees receiving services nor in the average number of echocar-
diography services per recipient.
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