Pain Physician 2022; 25:223-238 ¢ ISSN 1533-3159

Health Policy

COVID-19 Pandemic Reduced Utilization Of
Interventional Techniques 18.7% In Managing
Chronic Pain In The Medicare Population In 2020:
Analysis Of Utilization Data From 2000 To 2020

Laxmaiah Manchikanti, MD', Vidyasagar Pampati, MSc', Mahendra R. Sanapati, MD',
Radomir Kosanovic, MD', Douglas P. Beall, MD?, Sairam Atluri, MD?3, Salahadin Abdi, MD, PhD*,
Shalini Shah, MD?>, Mark V. Boswell, MD, PhDS, Alan D. Kaye, MD, PhD?, Amol Soin, MD8,
Christopher G. Gharibo, MD?, Bradley W. Wargo, DO, and Joshua A. Hirsch, MD"

From: *Pain Management
Centers of America, Paducah, KY
& Evansville, IN; 2Comprehensive
Specialty Care, Edmond, OK;
3Tri-State Spine Care Institute,
Cincinnati, OH; “University of
Texas, MD Anderson Cancer
Center, Houston, TX; sUniversity
of California Irvine, Orange, CA;
University of Toledo College

of Medicine and Life Sciences,
Toledo, OH; 7LSU Health
Sciences Center, Shreveport,
Ochsner Shreveport Hospital
and Interventional Pain Clinic
Feist-Wieller Cancer Center,
Shreveport, LA, USA; 8Ohio Pain
Clinic, Centerville, OH, Wright
State University, Dayton, OH;
*NYU Langone Health and

NYU School of Medicine, New
York, NY; **Mays & Schnapp
Neurospine & Pain, Memphis,
TN, and Kansas Health Science
Center School of Medicine,
Wichita, KS; and “*Massachusetts
General Hospital and Harvard
Medical School, Boston, MA

Address Correspondence:
Laxmaiah Manchikanti, MD

67 Lakeview Drive

Paducah, Kentucky 42001
E-mail: drim@thepainmd.com

Disclaimer: There was no external
funding in the preparation of this
manuscript.

Conflict of interest:
See page ##4# for information.

Manuscript received: 01-05-2022
Revised manuscript received:
03-15-2022

Accepted for publication:
03-25-2022

Free full manuscript:
www.painphysicianjournal.com

Background: Multiple publications have shown the significant impact of the COVID-19 pandemic
on US healthcare and increasing costs over the recent years in managing low back and neck pain
as well as other musculoskeletal disorders. The COVID-19 pandemic has affected many modalities
of treatments, including those related to chronic pain management, including both interventional
techniques and opioids. While there have not been assessments of utilization of interventional
techniques specific to the ongoing COVID-19 pandemic, previous analysis published with data
from 2000 to 2018 demonstrated a decline in utilization of interventional techniques from 2009
10 2018 of 6.7 %, with an annual decline of 0.8% per 100,000 fee-for-service (FFS) in the Medicare
population. During that same time, the Medicare population has grown by 3% annually.

Objectives: The objectives of this analysis include an evaluation of the impact of the COVID-19
pandemic, as well as an updated assessment of the utilization of interventional techniques in
managing chronic pain in the Medicare population from 2010 to 2019, 2010 to 2020, and 2019
to 2020 in the FFS Medicare population of the United States.

Study Design: Utilization patterns and variables of interventional techniques with the impact of
the COVID-19 pandemic in managing chronic pain were assessed from 2000 to 2020 in the FFS
Medicare population of the United States.

Methods: The data for the analysis was obtained from the master database from the Centers for
Medicare & Medicaid Services (CMS) physician/supplier procedure summary from 2000 to 2020.

Results: The results of the present investigation revealed an 18.7% decrease in utilization of all
interventional techniques per 100,000 Medicare beneficiaries from 2019 to 2020, with a 19%
decrease for epidural and adhesiolysis procedures, a 17.5% decrease for facet joint interventions
and sacroiliac joint blocks, and a 25.4% decrease for disc procedures and other types of nerve
blocks. The results differed from 2000 to 2010 with an annualized increase of 10.2% per 100,000
Medicare population compared to an annualized decrease of 0.4% from 2010 to 2019, and a
2.5% decrease from 2010 to 2020 for all interventional techniques. For epidural and adhesiolysis
procedures decreases were more significant and annualized at 3.1% from 2010 to 2019, increasing
the decline to 4.8% from 2010 to 2020. For facet joint interventions and sacroiliac joint blocks, the
reversal of growth patterns was observed but maintained at an annualized rate increase of 2.1%
from 2010 to 2019, which changed to a decrease of 0.01% from 2010 to 2020. Disc procedures
and other types of nerve blocks showed similar patterns as epidurals with an 0.8% annualized
reduction from 2010 to 2019, which was further reduced to 3.6% from 2010 to 2020 due to
COVID-19.

Limitations: Data for the COVID-19 pandemic impact were available only for 2019 and 2020
and only the FFS Medicare population was utilized; utilization patterns in Medicare Advantage
Plans, which constitutes almost 40% of the Medicare enroliment in 2020 were not available.
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Moreover, this analysis shares the limitations present in all retrospective reviews of claims based datasets.

Conclusion: The decline driven by the COVID-19 pandemic was 18.7% from 2019 to 2020. Overall decline in utilization in
interventional techniques from 2010 to 2020 was 22.0% per 100,000 Medicare population, with an annual diminution of 2.5%,
despite an increase in the population rate of 3.3% annualized (38.9% overall) and Medicare enrollees of 33.4% and 2.9%

annually.

Key words: Interventional pain management, chronic spinal pain, interventional techniques, epidural injections, adhesiolysis,
facet joint interventions, sacroiliac joint injections, disc procedures, other types of nerve blocks

Pain Physician 2022: 25:223-238

ational health care spending in the United

States increased 9.7% to reach $4.1 trillion in

2020 (1). This was an even faster rate than the
4.3% increase seen in 2019 (2). The acceleration in 2020
was related to a 36% increase in federal expenditures
for health care that occurred largely in response to the
COVID-19 pandemic. At the same time, gross domestic
product (GDP) declined 2.2% and the GDP proportion
for health care increased 2%, reaching 19.7% compared
to 17.7% in 2009. Further, in 2020, there have been
significant shifts in the types of coverage, along with
a decline in the number of uninsured (2). At the same
time, related to the COVID-19 pandemic, there has
been a significant decline in services and an increase
in provider expenses in 2020 (3-5). In contrast, in 2019,
national health care spending increased 4.6%, reaching
$3.8 trillion.

The global pandemic caused major disruptions to
the overall economy and to health care with economic
shutdowns, increased pandemic-related hospitaliza-
tions, resulting in shortages of available medical pro-
fessionals and personal protective equipment (PPE). In
addition, increased disease surveillance, testing and
decreasing physician salaries all contributed to major
changes in the way health care is being delivered. In
the pain world, patients have faced challenges with
decreased access and escalating deaths related to the
opioid drug epidemic (6-21).

Similar to national health care expenditures in-
creasing to $4.1 trillion in 2020 (1), US spending on
personal and public health care from 1996 to 2016
(22,23) showed the highest spending outlay of $134.5
billion in 2016 for back and neck pain, with a 53.5%
increase from 2013 to $87.6 billion. Multiple changes
have also been made in the delivery of health care
with increasing regulations and oversight in the United
States. These changes ultimately resulted in declining
utilization and curtailed access to medically necessary
treatments including interventional techniques (24-32).

The COVID-19 pandemic has exacerbated these issues
(9,21). Recent studies have shown a significant decel-
eration of prescription opioid deaths until 2019, with
escalation in 2020 (6,7), creasing an opioid paradox
with decreasing dosages dispensed (6). Similarly, the
majority of the utilization of interventional techniques
has been decreasing (24-31), except for a few interven-
tions (32) which showed significant increases.

The utilization patterns of interventional tech-
niques have been well studied with overall increases
until 2009 and subsequently, a deceleration of utiliza-
tion patterns since 2009 (24-31). Spinal cord stimula-
tion techniques, however, have bucked the trend with
increasing utilization (32). In fact, the analysis from
2009 to 2018 of utilization patterns showed a decline
in utilization of interventional techniques of 6.7%,
with an annual decline of 0.8% per 100,000 fee-for-
service (FFS) Medicare population. Further, this data
also showed a 2.6% annual decrease in the rate of
utilization of epidural and adhesiolysis procedures per
100,000 population, and a 1% decrease for disc proce-
dures and other types of nerve blocks, while there was
an increase of 0.9% annually for facet joint interven-
tions and sacroiliac joint intraarticular injections. There
were also significant decreases in utilization of epidural
adhesiolysis procedures, interlaminar epidural injec-
tions, and vertebral augmentation procedures (24-31).
As an example, utilization patterns of percutaneous ad-
hesiolysis procedures (28) showed a decrease of 69.2%,
or an annual decrease of 12Medicare100,000 Medicare
population from 2009 to 2018.

There is literature demonstrating the clinical and
cost utility of various interventional techniques in the
form of randomized controlled trials, systematic reviews,
cost utility analysis, and evidence for real-world scenarios
(33-65). However, there are discordant opinions and con-
clusions, with lack of agreement between proponents
and opponents of the effectiveness and appropriateness
of multiple interventional techniques and that contin-
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ues (37-40,42,51,52). While the opponents cite lack of
effectiveness, proponents emphasize inappropriate
conclusions as the basis of discordant results. In fact,
some authors describe this as an era of inappropriate
evidence synthesis and application of these standards to
the publicin general, based in part on challenges related
to confluence of interest (40,51,52).

This retrospective cohort study of the impact of
COVID-19 on utilization patterns of interventional
techniques and overall utilization from 2000 to 2020
updates previous publications examining the US FFS
Medicare population.

METHODS

Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidance (66) was
utilized in the present investigation. The public use
files or non-identifiable data, which is non-attributable
and non-confidential, available through the Centers
for Medicare & Medicaid Services (CMS) database was
utilized (67).

Stupy DESIGN

The study was designed to assess usage or utiliza-
tion patterns and variables of multiple interventional
techniques in managing chronic pain from 2000 to
2020 and assess the impact of the COVID-19 pandemic
on utilization in the Medicare FFS population in the
United States, with inclusion of the majority of inter-
ventional techniques. Excluded procedures included
continuous epidurals and neurolytic procedures, trigger
point injections, vertebral augmentation procedures,
and implantable devices.

OBIJECTIVES

Objectives of this assessment are evaluation of the
impact of the COVID-19 pandemic on utilization pat-
terns and an updated analysis of utilization patterns of
interventional techniques from 2000 to 2020 in the FFS
Medicare population.

SETTING

The national database of specialty usage data files
from CMS in the FFS Medicare population in the United
States (67).

Participants

All the participants available from the database,
which included all of the FFS Medicare recipients
whether they were on Medicare due to Social Security

disability, Social Security insurance, or retirement from
2000 to 2020.

Variables
Variables assessed included the usage patterns of

various procedures in the Medicare population from

2019 to 2020 to assess the impact of the COVID-19

pandemic and to analyze usage patterns from 2010

to 2019 and 2010 to 2020. In addition, multiple char-

acteristics in reference to the Medicare population
and the growth of the Medicare population were also
studied.

Historically, most interventional procedures have
been performed by physicians represented by the
specialties of interventional pain management (-09),
pain medicine (-72), anesthesiology (-05), physical
medicine and rehabilitation (-25), neurology (-13),
and psychiatry (-26). A multitude of other specialties
also perform interventional procedures infrequently.
Based on Medicare designations, orthopedic surgery
(-20), general surgery (-17), and neurosurgery (-14)
are grouped as a surgical group; diagnostic radiology
(-30), and interventional radiology (-94) as radiologi-
cal group; all other physicians as a separate group;
and all other providers were considered as other
providers.

The current procedural terminology procedure
codes for interventional techniques utilized were those
in effect during 2000 to 2020 as follows:

e Epidural and adhesiolysis procedures (CPT 62280,
62281, 62282, 62310, 62320-new, 62321-new,
62311, 62322-new, 62323-new, 64479, 64480,
64483, 64484, 62263, 62264)

e Facet joint interventions and sacroiliac joint blocks
(CPT 64451 (from 2020) , 64470, 64472, 64475,
64476, 64490, 64491- new, 64492-new, 64493-
new, 64494-new, 64495- new, 64622, 64623, 64625
(from 2020), 64626, 64627, 64633-new, 64634-new,
64635-new, 64636-new, 27096)

e Discography and disc decompression (CPT 62290,
62291, 62287)

e  Other types of nerve blocks (CPT 64400, 64402,
64405, 64408, 64410, 64412, 64413, 64417, 64420,
64421, 64425, 64430, 64445, 64454 (from 2020),
64505, 64510, 64520, 64530, 64600, 64605, 64610,
64613, 64620, 64624 (from 2020), 64630, 64640,
64680).

The data were also assessed based on the place of
service — facility (ambulatory surgery center or hospital
outpatient department) or non-facility (office).
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Data Sources

All the analyzed data were obtained from the CMS
Physician/Supplier Procedure Summary Master Data
from 2000 to 2020 (67). These data included all FFS
Medicare participants below the age of 65 and above
the age of 65 receiving interventional techniques irre-
spective of the type of disability.

Measures

The CMS 100% dataset consists of procedure codes
(primary procedure, add-on, and bilateral), specialty
codes, place of service, total services, and allowed and
denied services. The usage pattern analysis included all
allowed services configured by taking services submit-
ted minus services denied and any services with zero
payments and excluding type of service code equal 8 or
F. Allowed services were assessed for each procedure,
and rates were calculated based on Medicare benefi-
ciaries for the corresponding year and are reported as
procedures per 100,000 Medicare beneficiaries.

Bias

The data was purchased from CMS by the Ameri-
can Society of Interventional Pain Physicians (ASIPP).
The study was conducted with the internal resources of
the primary authors’ practice without external funding
or grants, either from industry or elsewhere.

Study Size

The study size is large with the inclusion of all pa-
tients under Medicare FFS undergoing interventional
procedures in all settings for all regions in the United
States for chronic spinal pain from 2000 to 2020.

Data Compilation

The data were compiled using Microsoft Access
2020 and Microsoft Excel 2020 (Microsoft Corporation,
Redmond, WA).

REesuLts

Participants
Participants in this assessment included all FFS
Medicare recipients from 2000, 2010 to 2020.

Descriptive Data of Population
Characteristics

As shown in Table 1, from 2010 to 2020, the US
population older than 65 years of age increased 38.9%
at an annual growth rate of 3.3%, compared to the

total US population of 7.2% at an annual growth rate
of 0.7% from 2010 to 2020. The US population grew at
an annual rate of 0.9% from 2000 to 2010, compared
to 0.7% from 2010 to 2020. In contrast, those aged 65
or older grew at an annual rate of 1.4% from 2000 to
2010, compared to 3.3% from 2010 to 2020. The num-
ber of individuals participating in Medicare grew at
an annual rate of 2.3%, 1.7%, and 2.9% from 2000 to
2020, 2000 to 2010, and 2010 to 2020 respectively.

The rate of interventional pain management ser-
vices per 100,000 individuals of the Medicare popula-
tion declined from 2010 to 2019 at an annual rate of
0.4%, whereas, from 2010 to 2020, the decrease was
2.5%, with a decrease from 2019 to 2020 of 18.7%. In
contrast, an annual growth rate of 10.2% was reported
from 2000 to 2010. Figure 1 shows a comparative
analysis of the annual growth of Medicare participants,
utilization of interventional pain management services,
and rate (per 100,000 Medicare population).

Utilization Characteristics

Table 2 and Figs. 2 to 6 show the utilization char-
acteristics of interventional techniques in the FFS Medi-
care population from 2000 to 2020.

Table 2 and Fig. 2 and 3 show a decline of overall
interventional techniques at an annual rate of 18.7%
per 100,000 Medicare recipients, with epidural and ad-
hesiolysis procedures declining at 19.0% and17.5% and
for facet joint interventions, sacroiliac joint blocks, disc
procedures and other types of nerve blocks the decline
was 25.4%, from 2019 to 2020.

Further analysis showed rather significant increases
from 2000 to 2010 with an annual rate of 8.1% for epi-
dural and adhesiolysis procedures, 14.4% for facet joint
interventions and sacroiliac joint blocks, 6.7% for disc pro-
cedures and other types of nerve blocks with an overall
increase of 10.2% respectively. The data also showed a
declining trend from 2010 to 2019 with an annual rate of
growth decline of 3.1% for epidural and adhesiolysis pro-
cedures, an increase of 2.1% for facet joint interventions
and sacroiliac joint blocks, and a decrease of 0.8% for
disc procedures and other types of nerve blocks, with an
annualized decrease in overall utilization of all interven-
tional techniques included in this analysis of 0.4%. In con-
trast, with contributions of COVID-19 declines of 17.5% to
20.4%, changes from 2010 to 2020 showed an annualized
decrease of 2.5% with epidural and adhesiolysis proce-
dures, facet joint interventions and sacroiliac joint blocks
decreasing 0.01%, and disc procedures and other types of
nerve blocks decreasing 3.6% annualized. Figure 3 shows
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Table 1. Summary of the frequency of utilization of various categories of interventional procedures in the fee-for-service Medicare
population from 2000 to 2020.

U.S. Population Fee-for-service Medicare Beneficiaries | Utilization of all interventional techniques
Number of Rate Per
Total =65 Years ,nl:;,ni;r;s =65 years | < 65 years Allowed 100.000
individu:
Year Population (,000) C. . (,000) (,000) . PCFPY i PCFPY
(,000) Percent participating (Percent) Percent Services Medicare
’ in Medicare Beneficiaries
35,077 39,632 34,262 5,370
Y2000 282,172 (12.40%) (14.00%) (86.50%) (13.50%) 1,469,495 3,708
40,268 46,914 38,991 7,923 o o
Y2010 308,746 (13.00%) (15.2%) (83.11%) (16.89%) 4,578,977 -1.4% 9,760 3.8%
41,370 48,300 40,000 8,300 o o
Y2011 311,583 (13.28%) (15.5%) (82.82%) (17.18%) 4,815,673 5.2% 9,970 2.2%
43,144 50,300 41,900 8,500 . .
Y2012 313,874 (13.75%) (16.0%) (83.30%) (16.90%) 4,947,974 2.7% 9,837 1.3%
44,704 51,900 43,100 8,800 . .
Y2013 316,129 (14.14%) (16.4%) (83.04%) (16.96%) 4,932,950 -0.3% 9,505 -3.4%
46,179 53,500 44,600 8,900 o Y
Y2014 318,892 (14.48%) (16.8%) (83.36%) (16.64%) 5,025,904 1.9% 9,394 1.2%
47,734 54,900 46,000 9,000 . .
y2015 320,897 (14.88%) (17.1%) (83.79%) (16.39%) 5,243,036 4.3% 9,550 1.7%
49,44 56,500 47,500 9,000 . .
Y2016 323,127 (15.24%) (17.5%) (84.07%) (15.93%) 5,509,306 5.1% 9,751 2.1%
51,055 58,000 49,200 8,900 o
] b -1.7%
Y2017 326,625 (15.63%) (17.8%) (84.83%) (15.34%) 5,558,893 0.9% 9,584 7%
52,423 59,600 50,800 8,800 N 1 a0
Y2018 327,167 (16.02%) (18.2%) (85.23%) (14.77%) 5,639,608 1.5% 9,462 1.3%
54,074 61,200 52,600 8,700 o o
Y2019 328,293 (16.47%) (18.6%) (85.95%) (14.22%) 5,736,488 1.7% 9,373 0.9%
55,939 62,600 54,100 8,500 o
-16. 1 -18.79
Y2020 331,002 (16.90%) (18.9%) (86.42%) (13.58%) 4,767,569 16.9% 7616 8.7%
é(;l()a(:l-gZSZO 17.3% 59.5% 58.0% 57.9% 58.3% 224.4% 105.4%
GM 0.8% 2.4% 2.3% 2.3% 2.3% 6.1% 3.7%
Sgl&;‘_%‘(’n 0 9.4% 14.8% 18.4% 13.8% 47.5% 211.6% 163.2%
GM 0.9% 1.4% 1.7% 1.3% 4.0% 12.0% 10.2%
é(illa(;-g2319 6.3% 34.3% 30.5% 34.9% 9.8% 25.3% -4.0%
GM 0.7% 3.3% 3.0% 3.4% 1.0% 2.5% -0.4%
é(;lla(:gzgzo 7.2% 38.9% 33.4% 38.7% 7.3% 4.1% -22.0%
GM 0.7% 3.3% 2.9% 3.3% 0.7% 0.4% -2.5%
31(:211191:;6020 0.8% 3.4% 2.3% 2.9% -2.3% -16.9% -18.7%

GM - Geometric average annual change

(Excluding continuous epidurals, intraarticular injections, trigger point and ligament injections, peripheral nerve blocks, vertebral augmentation
procedures, and implantables)

PCFPY - Percentage of change from previous year

the distribution of procedural characteristics rates by type In 2000, epidural and adhesiolysis procedures constituted
of procedures from 2000 to 2020 with changing patterns. 58.9% of all procedures, whereas in 2010 they constituted
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Inderventional Techniques
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Fig. 1. Comparative analysis of annual growth Medicare population, utilization of interventional pain management services,
and rate (per 100,000 Medicare population) from 2000 to 2020 (geometric average annual change).

48.6% of all procedures, significantly declining to 38.2%
of all procedures in 2020. Facet joint interventions and
sacroiliac joint blocks showed reversing patterns with an
increasing share over the years from 28.9% in 2000 to
54.5% in 2020.

Specialty Characteristics

Table 3 and Fig. 4 show frequency of utilization of
interventional pain management techniques based on
specialty designation.

Site-of Service Characteristics

Interventional techniques are provided in multiple
settings including hospital outpatient departments,
ambulatory surgical centers, and in physician offices
with resultant implications for payment. There has been
a significant shift over the years in the performance of
interventional techniques based on the location of the
procedures performed, as shown in Fig. 5.

Services Compared to Rate

This analysis provides both total number of services
and rate per 100,000 population from 2000 to 2020 as
shown in Fig. 6. Total number of services consistently
continue to increase at a very slow pace, whereas rates
of services per 100,000 Medicare population show
slight declines starting in 2010.

Discussion

This assessment of utilization data of interventional
techniques for chronic pain in the Medicare FFS popula-
tion was performed from 2000 to 2020, with special em-
phasis on changes from 2019 to 2020 related to the CO-
VID-19 pandemic. This article provides data from 2000
onwards, with calculation of the utilization patterns
from 2000 to 2010 2010 to 2019, and 2010 to 2020 with
an assessment of the devastating effect of COVID-19 on
utilization patterns of interventional techniques. This
analysis included the majority of interventional tech-
niques except for vertebral augmentation procedures
and neuromodulation procedures including spinal cord
stimulation and intrathecal infusion systems. The data
from 2010 to 2019 showed a 0.4% annualized decrease
in utilization patterns of all interventional techniques.
Further, the results showed a decline of interventional
techniques at an annual rate of 2.5% with an overall
reduction in services of 22% per 100,000 FFS Medicare
recipients from 2010 to 2020. This analysis showed from
2019 to 2020 there was a prominent decrease of overall
interventional techniques of 18.7% per 100,000 Medi-
care beneficiaries as shown in Table 1 and Fig. 1. Thus,
the effect of COVID-19 influenced significant reduc-
tions in overall utilization patterns from 2010 to 2020.

Analysis of various groups of procedures which
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Table 2. Frequency of utilization interventional techniques in the fee-for-service Medicare population from 2000 to 2020.

. . C . . Disc Procedures Utilization of all
Epidural and adhesiolysis | Facet joint interventions . .
e e s and other types of interventional
procedures and Sacroiliac joint blocks . -
nerve blocks techniques
Allowed Allowed Allowed Allowed
Services | PCFPY | Rate | Services | PCFPY | Rate | Services | PCFPY | Rate | Services | PCFPY | Rate
(Facility) (Facility) (Facility) (Facility)
860,787 . 424,796 , 183,912 . 1,469,495
2000 (79%) 7.2% 2,172 (67%) 39.5% 1,072 (87%) 14.3% 464 (72%) 3,708
2,226,486 o 1,937,582 o 414,909 o 4,578,977 o
2010 (57%) 4.2% 4,746 (48%) -8.2% 4,130 (62%) 4.3% 884 (52%) -1.4% 9,760
2,309,906 3 2,064,227 0 441,540 o 4,815,673 o
2011 (58%) 3.7% 4,782 (50%) 6.5% 4,274 (61%) 6.4% 914 (48%) 5.2% 9,970
2,324,563 . 2,159,057 . 464,354 . 4,947,974 .
2012 (58%) 0.6% 4,621 (50%) 4.6% 4,292 (57%) 52% 923 (53%) 2.7% 9,837
2,278,790 Y0 2,197,766 o 456,394 5w 4,932,950 A5
2013 (58%) 2.0% 4,391 (51%) 1.8% 4,235 (51%) 1.7% 879 (53%) 0.3% 9,505
2,273,104 010 2,370,000 o 382,800 o 5,025,904 o
2014 (57%) 0.2% 4,249 (50%) 7.8% 4,430 (47%) -16.1% 716 (52%) 1.9% 9,394
2,291,001 o 2,568,428 o 383,607 0 5,243,036 o
2015 (57%) 0.8% 4,173 (50%) 8.4% 4,678 (44%) 0.2% 699 (53%) 4.3% 9,550
2,329,062 o 2,759,559 o 420,685 o 5,509,306 o
2016 (58%) 1.7% 4,122 (52%) 7.4% 4,884 (45%) 9.7% 745 (54%) 5.1% 9,751
2,258,726 A 2,862,876 o 437,289 o 5,558,893 o
2017 (54%) 3.0% 3,894 (49%) 3.7% 4,936 (43%) 3.9% 754 (51%) 0.9% 9,584
2,196,060 Qo 2,970,100 o 473,448 o 5,639,608 o
2018 (54%) 2.8% 3,685 (50%) 3.7% 4,983 (44%) 8.3% 794 (51%) 1.5% 9,462
2192562 | .o 3,040,164 . 503,762 . 5,736,488 .
2019 (57%) 0.2% 3,583 (53%) 2.4% 4,968 (49%) 6.4% 823 (54%) 1.7% 9,373
1,816,786 o 2,566,014 o 384,569 o 4,767,369 o
2020 (55%) -17.1% 2,902 (52%) -15.6% 4,099 (45%) -23.7% 614 (52%) -16.9% 7,616
Change
2000- 111.1% 33.6% 504.1% 282.4% 109.1% 32.4% 224.4% 105.4%
2020
GM 3.8% 1.5% 9.4% 6.9% 3.8% 1.4% 6.1% 3.7%
Change
2000- 158.7% 118.5% 356.1% 285.3% 125.6% 90.6% 211.6% 163.2%
2010
GM 10.0% 8.1% 16.4% 14.4% 8.5% 6.7% 12.0% 10.2%
igig_ -1.5% -24.5% 56.9% 20.3% 21.4% -6.9% 25.3% -4.0%
GM -0.2% -3.1% 5.1% 2.1% 2.2% -0.8% 2.5% -0.4%
Change
2010- -18.4% -38.8% 32.4% -0.8% -7.3% -30.5% 4.1% -22.0%
2020
GM -2.0% -4.8% 2.8% -0.01% -0.8% -3.6% 0.4% -2.5%
Change
2019- -17.1% -19.0% -15.6% -17.5% -23.7% -25.4% -16.9% -18.7%
2020

PCFPY - Percentage of change from previous year

federal assistance, both Medicare and Medicaid expen-
ditures for physician and clinical services slowed in 2020.

Medicare spending increased 0.5%, down from 8.9%
in 2019 with the deceleration driven by a decline in FFS
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Fig. 2. Comparative analysis of rate (per 100,000 Medicare recipients) of usage patterns for epidural and adhesiolysis
procedures, facet joint interventions and sacroiliac joint blocks, disc procedures and other types of nerve blocks, all
interventional techniques (geometric average annual change in rates).
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Fig. 3. Distribution of procedural characteristics (rates) by type of procedures from 2000 to 2020.
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Fig. 6. Growth of interventional pain management techniques services and rates from 2000 to 2020, in Medicare recipients.

included epidural and adhesiolysis procedures showed
a decline of 4.8% annually from 2010 to 2020, facet
joint interventions and sacroiliac joint blocks showed
an annual decline of 0.01%, and disc procedures and
other types of nerve blocks showed a decline of 3.6%
annually. This data reflects the fact that due to the CO-
VID-19 pandemic from 2019 to 2020, overall utilization
decreased 18.7%, with a 17.5% decrease for facet joint
interventions and sacroiliac joint blocks and a 25.4%
decrease for disc procedures and other types of nerve
blocks. To eliminate this COVID-19 effect, the data was
also assessed from 2000 to 2019, which demonstrated
an annual decrease of interventional techniques of
0.4%, 3.1% for epidural and adhesiolysis procedures,
increase of 2.1% for facet joint interventions and sac-
roiliac joint blocks, and a decrease of 0.8% for disc pro-
cedures and other types of nerve blocks. Thus, the data
from 2000 to 2019, or 2010 to 2019, or 2010 to 2020,
are in stark contrast to utilization patterns of 2000 to
2010, which showed an annual increase of 10.2%, with
8.1% for epidural and adhesiolysis procedures, 14.4%
for facet joint interventions and sacroiliac joint blocks,
and 6.7% annually, for disc procedures and other types
of nerve blocks with a 10.2% annual increase in utiliza-
tion patterns of all interventional techniques. The data

from 2010 to 2018 are in concordance with previously
published data illustrating a gradual decline in utiliza-
tion patterns of interventional techniques.

This study and its overall assessment showed high-
er population growth as well as Medicare beneficiary
growth with no decline in US population or Medicare
beneficiaries from 2019 to 2020. However, the data
also showed that increases were significant from 2010
to 2020 with the percent of population change total
of 38.9% for an annual rate of 3.3% compared to the
growth of the Medicare population of 33.4% overall
and at an annual rate of 2.9%. In contrast the US popu-
lation changed 14.8% overall with an annual increase
of 1.4% and the Medicare population increased 18.4%
with an annual increase of 1.7% from 2000 to 2010.
Thus, the growth patterns of interventional techniques
are below the Medicare annualized growth of 2.9%
and the overall population growth of 3.3%. Surprising-
ly, the US population growth stayed at 3.4%, whereas
the Medicare population growth declined 2.3% from
2019 to 2020 compared to a 2.5% annual decline and
an 18.7% overall decrease in interventional techniques
from 2019 to 2020.

There was no significant difference in utilization
patterns among the various specialties with the major-
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Rate
-18.7%

Total

Allowed
Services
(Facility)
-16.9%

Rate
-9.9%

NP & PA)

Other Providers (CRNA,
Services
(Facility)
-7.9%

Allowed

Rate
-21.4%

Other Physicians

Services
(Facility)
-19.7%

Allowed

Rate
-24.6%

Radiology
(interventional &
diagnostic)

Allowed
-22.9%

Services
(Facility)

Rate
-17.6%

Surgical (neuro,
general, & orthopedic)

Services
(Facility)
-15.7%

Allowed

Rate
-18.7%

Interventional Pain
Management #

Allowed
Services
(Facility)
-16.8%

Rate - IPM services per 100,000 Medicare beneficiaries ( ) percentage of row total. GM - Geometric average annual change

Specialty
Change
2019-2020

Table 3 (cont.). Frequency of utilization of interventional pain management techniques from 2010 to 2020, in fee-for-service Medicare recipients.

ity of procedures being performed
by interventional pain management
specialties, accounting for 91% with
all other specialties accounting for the
remaining 9% (Fig. 4). As shown in Fig.
5, utilization of interventional pain
management techniques by place of
service also stayed similar to our previ-
ous publications but office procedures
increased slightly from 46% to 48% in
2019 to 2020, while hospital outpa-
tient services decreased by 1% with
ambulatory surgery center procedures
remaining the same.

This analysis is similar to our pre-
vious publications with appropriate
analysis of differentiation of years
from 2000 to 2010, 2010 to 2019, 2010
to 2020, and 2019 to 2020. Significant
changes prior to COVID-19 may be at-
tributed to changing medical policies
and local coverage determinations
which ultimately may affect access
to these interventions (68-76). In ad-
dition, multiple changes in insurance
policies with high copays and deduct-
ibles, specifically during the 2020 CO-
VID-19 pandemic have contributed to
declines in 2019 to 2020.

While health care expenditures
increased due to COVID-19, private
health insurance spending decreased
by 1.2% because of the decline in
enrollment and lower utilization re-
lated to the COVID-19 pandemic. This
accounted for 28% of the total health
care expenditures, or $1.15 trillion in
2020 (1). Further, total private health
insurance spending for medical goods
and services declined 3.5% in 2020 to
$1 trillion secondary to pandemic-re-
lated reductions in health care use. This
was particularly true for some elective
procedures and was combined with
economic shutdowns and moratoria
on certain procedures that resulted in
a 5.9% decrease in hospital care, 2.6%
in physician and clinical services, and
3.8% for dental services (1). Similar
to private insurance, Medicare spend-

ing also showed a deceleration to a
3.5% growth rate in 2020, compared
to 6.9% in 2019 (21). Thus, Medicare
spending accounted for $829.5 billion
in 2020, driven by the slower growth
in expenditures for hospital care and
physician and clinical services. Simi-
larly, Medicare private plan spending,
which accounted for 45% of the total
Medicare expenditures in 2020, in-
creased 17.1% in 2020, an acceleration
from a growth of 15.3% in 2019. This
was related to an increase in enroll-
ment of 9.5% in 2020, representing
40% of the total Medicare enrollment.
Finally, as a share of total Medicare
spending, FFS expenditures accounted
for 55% in 2020, down from a share of
61% in 2019. The decrease was caused
by a 5.5% decline in expenditures for
health care goods and services — the
first such decline in spending since
1999.

In contrast to private insurance
and Medicare, Medicaid spending in-
creased 9.2% in 2020, its fastest rate
of growth since 2014 after the expan-
sion of the Affordable Care Act. This
represented a rate approximately 3
times faster than the growth of 3% in
2019 and was influenced primarily by
the increased enrollment due to the
loss of private insurance and multiple
other factors.

While overall hospital care in-
creased to $1.3 trillion, a 31% share
of national health spending, the 6.4%
growth in 2020 was similar to that of
6.3% in 2019 (1,2). Similarly, spend-
ing for physician and clinical services
also increased 5.4% in 2020, reaching
$809.5 billion and representing a 20%
of total health care expenditures which
was higher than the growth rate in
2019 of 4.2% (1,2). The expenditures
for hospital care and physician and
clinical services are based on federal
assistance, including the Paycheck Pro-
tection Program (PPP) loans and pro-
vider relief fund. Without considering
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expenditures. Medicaid spending grew 4% in 2020 after
increasing 6.5% in 2019, due to increased enroliment.
Limitations of the current study, as all other similar
studies, include its retrospective nature, the lack of dif-
ferentiation of individual procedures in each category
and the lack of inclusion of Medicare Advantage enroll-
ees, which constitute approximately 30% of the Medi-
care population. Further, this analysis does not identify
specific approaches with each modality of treatment in
the various categories, such as facet joint nerve blocks
versus radiofrequency neurotomy, and interlaminar
epidural versus transforaminal epidural injections.

CONCLUSION

The present investigation demonstrated that from
2010 to 2020, not only was there a reversal of growth
patterns of interventional pain procedures, but also ac-
tual declines in procedures, despite increases in the total
US population, elderly population, and the number of
Medicare recipients. The data demonstrated an overall
decrease of utilization of interventional techniques of
18.7% from 2019 to 2020, whereas from 2010 to 2019,
there was a reversal of growth patterns with a decrease
of 0.4% annually. The overall COVID-19 pandemic effect
resulted in an escalation from 2010 to 2020 with an-
nual decreases of 2.5% and an overall 22% decline per
100,000 Medicare recipients. Further, higher decreases
and utilization patterns were shown for disc procedures
and other types of nerve blocks, followed by epidural
and adhesiolysis procedures, without a decrease in facet
joint interventions and sacroiliac joint blocks.
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