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Background: In recent years, rising costs associated with managing spinal pain and
other musculoskeletal disorders have been well documented. Prior to the COVID-19
pandemic, the use of interventional techniques to manage spinal pain and other
musculoskeletal disorders had steadily increased. However, the pandemic disrupted
chronic pain management, including interventional procedures and opioid use, reflecting
a broader reduction in healthcare services.

Objectives: To provide an updated assessment of interventional technique utilization
for chronic pain management in the U.S. Medicare population from 2000 to 2024.

Study Design: Retrospective cohort study examining trends and factors influencing
interventional technique use for chronic pain management within the traditional fee-for-
service (FFS) Medicare population in the United States between 2000 and 2024.

Methods: Data were obtained from the Centers for Medicare & Medicaid Services
(CMS) master database, specifically the physician/supplier procedure summary, covering
the years 2000 through 2024.

Results: Service rates for interventional pain management per 100,000 Medicare
beneficiaries significantly declined by 16.8% cumulatively from 2019 to 2024,
corresponding to an average annual decrease of 3.6%. This contrasts with the 2010-
2019 period, during which a cumulative increase of 14.5% was observed, along with an
average annual growth rate of 1.5%. The steepest decline occurred between 2019 and
2020, with a 15.4% reduction coinciding with the onset of the COVID-19 pandemic.

Limitations: The analysis is limited to traditional (FFS) Medicare beneficiaries, excluding
Medicare Advantage Plans, which represented nearly 54% of Medicare enrollment in
2024. Additionally, as with all retrospective claims-based studies, inherent limitations of
coding accuracy and incomplete clinical detail apply.

Conclusion: From 2019 to 2024, the use of interventional pain management
techniques declined significantly. Contributing factors likely include the lingering effects
of COVID-19, economic pressures, the Affordable Care Act, and evolving local coverage
determination (LCD) policies.

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, economic decline, Affordable
Care Act (ACA)
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variety of changes that have taken place

since the passage of the Affordable Care

Act (ACA) impacting patients suffering
from treatable pain (1-4). These include the Inflation
Reduction Act in 2022 (4,5), expanded Medicare
Advantage Plans (6-8), and the 21st Century Cures
Act (9) expedited regulations amid rising costs and
reduced healthcare utilization (9-13). Patients have
been burdened by high deductibles, coinsurances,
and rising copays (9-13). Pain practices have faced
increasing operational costs, including hiring staff to
explain insurance plans, managing patient complaints
regarding rising expenses, and responding to greater
scrutiny from audits and an increased number of
audits (9-33). The COVID-19 pandemic accelerated the
decline in healthcare utilization, alongside increased
cannabis use and sustained opioid-related deaths (34-
50). With rising unemployment, inflation, workforce
changes, and supply chain disruptions, these economic
challenges have intensified (6-8,40-43).

Healthcare spending in the United States was pro-
jected to grow by 7.5% in 2023, outpacing the nominal
gross domestic product (GDP) growth rate of 6.1%,
resulting in an increased share of the nation’s economy
devoted to healthcare, reaching 7.6% growth (51,52).
Experts forecast continued growth in national health
expenditures, averaging 5.6% growth, which is expect-
ed to exceed the nominal GDP growth rate of 4.3%.
This rapid increase, driven by an aging population and
rising healthcare demand exceeding income growth,
is projected to consume 19.7% of the U.S. economy
by 2032. In 2022, U.S. healthcare spending increased
by 4.1%, to $4.5 trillion, up from a 3.2% growth rate
in 2021. While this was significantly lower than the
10.6% surge in 2020 due to the COVID-19 pandemic,
healthcare spending for 2023 is expected to reach $4.8
trillion, with per capita spending projected at $14,423.
Medicare enrollees demonstrate higher per capita
costs, with 2022 figures showing $6,838 for private
health insurance, $15,689 for Medicare, and $9,336 for
Medicaid. By 2032, projected per capita spending is ex-
pected to rise to $10,576 for private health insurance,
$24,921 for Medicare, and $15,632 for Medicaid.

Medicare Part B physician and clinical services, rep-
resenting approximately 20% of total spending, grew
7.4% to $978.0 billion in 2023, exceeding the 4.6%
increase in 2022. Private insurance spending for these
services increased by 9.4% (compared to 8.5% in 2022),
and out-of-pocket spending rose by 7.0% (compared to
4.6%). The faster growth in 2023 was primarily driven

by greater service use and intensity, while price growth
remained low at 0.6% (53).

The COVID-19 pandemic had a lasting impact on
interventional pain management practices (34-48). Pre-
vious analyses have documented a significant reduction
in the use of interventional techniques for managing
chronic pain in the Medicare population since 2020 (37-
43). Even prior to the pandemic, growth patterns for
interventional techniques were changing and, at times,
declining in the Medicare population following ACA
implementation (37-43).

Consistent with rising national healthcare expendi-
tures, U.S. spending on personal and public healthcare for
back and neck pain reached $134.5 billion in 2016, repre-
senting a 53.5% increase from $87.6 billion in 2013 (54).

Independent physicians are struggling to remain
financially viable (6-8,26,55-60). The Physicians Advo-
cacy Institute’s latest Avalere report indicates rural U.S.
areas lost nearly 2,500 physicians (5% of rural doctors)
and almost 3,300 medical practices (an 11% decrease)
from 2019 to 2024, with a 43% decline in independent
physicians and over 40% of independent practices
closed or absorbed by corporations. Ownership and
employment by hospitals, health systems, insurers, and
private equity firms surged, with 76% of rural physi-
cians now employed by non-physician entities, and 61%
of practices being non-physician-owned (61). Even with
these shifts, Centers for Medicare & Medicaid Services
(CMS) policies continue to affect independent practices
(6-8,24-26) adversely.

Despite these challenges, extensive literature
supports the clinical and cost-effectiveness of various
interventional techniques through randomized con-
trolled trials, systematic reviews, cost-utility analyses,
and real-world evidence (17-22,25,62-93). Nevertheless,
opinions remain divided, with some critics questioning
the effectiveness of these techniques, while propo-
nents argue that many opposing conclusions are based
on inappropriate evidence synthesis and conflicts of
interest (17,18,62-68).

This retrospective cohort study provides an up-
dated analysis of interventional technique utilization
patterns in the U.S., building upon findings from a
prior publication (40), traditional fee-for-service (FFS)
Medicare population from 2022 to 2024, focusing on
changes in rates for traditional (FFS) Medicare benefi-
ciaries rather than total Medicare beneficiaries.

METHODS

The present investigation adhered to the Strength-
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ening the Reporting of Observational Studies in Epide-
miology (STROBE) guidelines to ensure clarity and reli-
ability in reporting the results (94). The study utilized
publicly available, nonidentifiable data from the CMS
database, which includes non-attributable and non-
confidential information (95).

Stupy DEsSIGN

In previous analyses conducted by us and others,
the traditional (FFS) Medicare population was not ac-
curately allocated (40-43,96,97). Consequently, in this
assessment, we analyzed traditional (FFS) Medicare
recipients only, excluding those enrolled in Medicare
Advantage plan. Since data on Medicare Advantage
plans were unavailable, this study focused exclusively
on traditional (FFS) Medicare utilization patterns. The
study was designed to evaluate utilization patterns
and variables associated with interventional techniques
used in the management of chronic pain from 2000 to
2024. Most interventional techniques were included,
except for continuous epidurals, neurolytic procedures,
trigger point injections, vertebral augmentation proce-
dures, and implantable devices.

OBJECTIVES

The primary objectives of this study were to assess
the utilization trends of interventional techniques over
time and to provide an updated analysis of these trends
from 2000 to 2024 in the traditional (FFS) Medicare
population.

Setting

The analysis utilized the CMS national database of
specialty usage data files, focusing on the traditional
(FFS) Medicare population in the United States (95).

Participants

Participants included all individuals in the tradition-
al (FFS) Medicare population from 2000 to 2024, encom-
passing those receiving Medicare due to Social Security
disability, Social Security insurance, or retirement.

Variables

The study evaluated the utilization of various in-
terventional pain techniques between 2019 and 2024,
analyzing trends across multiple time periods, includ-
ing 2000-2010, 2010-2019, 2019-2020, 2019-2024, and
overall from 2000 to 2024. Variables related to the
growth and demographic characteristics of the Medi-
care population were also examined.

Historically, interventional procedures have been
performed primarily by physicians specializing in in-
terventional pain management (designation -09), pain
medicine (-72), anesthesiology (-05), physical medicine
and rehabilitation (-25), neurology (-13), and psychiatry
(-26). Physicians in other specialties, such as orthopedic
surgery (-20), general surgery (-17), and neurosurgery
(-14), also perform these procedures, though less fre-
quently. Radiological specialties, including diagnostic
radiology (-30) and interventional radiology (-94), were
also considered, while non-physician providers were
categorized separately as “other providers.”

The study utilized Current Procedural Terminology
(CPT) codes for interventional techniques from 2000 to
2022, including:

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).

Data were analyzed based on the place of service,
differentiating between facility-based settings (am-
bulatory surgery centers, hospital outpatient depart-
ments) and nonfacility-based settings (offices).

Data Sources

Data for this study were extracted from the CMS
Physician/Supplier Procedure Summary Master Data
from 2000 to 2024 (95), which included traditional (FFS)
Medicare participants, both those below and above 65
years of age, who received interventional techniques,
regardless of their disability status.

Measures
The CMS dataset includes primary, add-on, and bi-
lateral procedure codes, specialty codes, place of service,
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total services provided, and both allowed and denied
services. Utilization patterns were analyzed based on al-
lowed services, excluding those with denied or zero pay-
ment. Allowed service rates were calculated per 100,000
traditional (FFS) Medicare beneficiaries for each year.

Bias

The data were purchased from CMS by the Ameri-
can Society of Interventional Pain Physicians (ASIPP).
The research was conducted using internal resources
from the primary authors’ practice, with no external
funding or industry grants.

Study Size

The study included a comprehensive sample, cover-
ing all traditional (FFS) Medicare patients who received
interventional procedures for chronic spinal pain in all
settings and regions of the United States from 2000 to
2024.

Data Compilation

Data were compiled using Microsoft Access 2510
and Microsoft Excel 2510 (Microsoft Corporation, Red-
mond, WA). These tools were used to process and ana-
lyze the CMS dataset, ensuring accurate and efficient
handling of the data.

By adhering to these methods, the present investi-
gation provides an in-depth analysis of interventional
pain management trends within the U.S. traditional
(FFS) Medicare population over 24 years.

REesuLts

Participants
The participants in this study included all tradi-
tional (FFS) Medicare beneficiaries from 2000 to 2024.

Descriptive Data of Population
Characteristics

Population growth in the United States remained
relatively stable until 2019, after which notable fluctua-
tions occurred, mainly due to the COVID-19 pandemic
and its effects on healthcare access and delivery. Be-
tween 2000 and 2010, the annual growth rate of the
U.S. population averaged 0.9%, whereas Medicare
enrollment increased at a substantially higher rate of
1.7% per year. Between 2010 and 2019, U.S. population
growth slowed to 0.7% annually, while Medicare en-
rollment accelerated to 3.0% annually, nearly double
the pace of the preceding decade (Table 1).

During 2019-2020, the U.S. population increased
by 0.8%, whereas Medicare enrollment growth slowed
to 2.3% compared to the prior decade’s 3.0% an-
nual increase. Between 2019 and 2024, the annual U.S.
population growth rate further declined to 0.7%, ac-
companied by slower Medicare population growth of
2.0% per year (Table 1).

As presented in Table 1 and depicted in Figs. 1
and 2, utilization of interventional pain management
services per 100,000 Medicare beneficiaries declined
by 15.4% from 2019 to 2024, representing an average
annual decrease of 3.6%. This shift contrasts with the
1.5% average yearly increase observed between 2010
and 2019. A marked 15.4% reduction occurred specifi-
cally between 2019 and 2020, aligning with the onset
of the COVID-19 pandemic. Subsequent annual fluc-
tuations included a 4.5% increase from 2020 to 2021, a
7.1% decrease from 2021 to 2022, a 2.7% decline from
2022 to 2023, and a 4.1% increase from 2023 to 2024.

In contrast, from 2000 to 2010, annual rates of in-
terventional pain management services demonstrated
rapid and unsustainable growth, with a geometric
mean increase of 11.2% per year. After 2010, these
growth rates plateaued, with only a minimal annual
increase of 1.5% observed between 2010 and 2019.

Figure 1 provides a visual comparison of Medicare
population growth and interventional pain manage-
ment utilization rates per 100,000 beneficiaries, illustrat-
ing shifts in the relationship between enroliment and
service use and emphasizing the significant decline asso-
ciated with the COVID-19 pandemic (Table 1 and Fig. 1).

Services Compared to Rate

As shown in Fig. 2, this analysis evaluates both the
total number of interventional pain management ser-
vices and the corresponding rates per 100,000 Medicare
beneficiaries from 2000 to 2024. The total volume of
services rose steadily through 2019, reflecting gradual
increases in utilization. However, when adjusted for
Medicare population size, the service rate per 100,000
beneficiaries exhibited a modest but consistent decline
beginning around 2019.

Notably, the rate of interventional techniques in
2024 (12,148 per 100,000) is identical to the rate in
2008 (12,148 per 100,000), indicating a stagnation in
population-adjusted growth despite continued increas-
es in the absolute number of services. This divergence
between total services and population-adjusted rates
suggests that utilization has not kept pace with the
growth of the Medicare population.
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Table 1 cont. Trends in utilization of interventional pain management techniques, 2000-2024, among traditional (FF'S) Medicare beneficiaries.
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Medicare

geometric average annual change; MA

percentage of change from previous year; GM =

IPM = interventional pain management; TMC = traditional Medicare beneficiaries; PCPY

Advantage beneficiaries

Types of procedures

From 2000 to 2010, epidural and adhesiolysis procedures experi-
enced exponential growth, with a geometric mean annual increase
of 9.2%. This growth was followed by a yearly modest decline of
1.2% from 2010 to 2019 and a further annual decline of 2.8% be-
tween 2019 and 2024. Facet joint and sacroiliac joint interventions
experienced even more rapid growth early on, with a 15.5% an-
nual increase from 2000 to 2010, followed by a slowdown to 4.1%
between 2010 and 2019, and then a decline of 5.1% annually from
2019 to 2024. Disc procedures and other nerve blocks showed more
moderate expansion, with annual growth rates of 7.7% from 2000
to 2010, 1.2% from 2010 to 2019, and 1.0% from 2019 to 2024
(Table 2, Figs. 3 and 4).

Specialty Utilization Data

Most interventional procedures, approximately 80% in 2000
and 90% in 2024, were performed by specialists in interventional
pain management (designation 09), pain medicine (72), anesthesiol-
ogy (05), physical medicine and rehabilitation (25), neurology (13),
and psychiatry (26). Additional contributions came from surgical
specialties such as orthopedic surgery (20), general surgery (17),
and neurosurgery (14), as well as radiological specialties including
diagnostic radiology (30) and interventional radiology (94) (Table
3, Fig. 5).

Service Site Data

There was a modest increase in the proportion of procedures
performed in ambulatory surgery centers (ASCs), rising from 23.8%
in 2000 to 26.8% in 2024. During the same period, hospital-based
procedures decreased by 2.5%, and office-based procedures de-
clined slightly by 0.5% (Table 4, Figs. 5 and 6).

Discussion

This updated evaluation of utilization data for interventional
techniques used to manage chronic pain in the traditional (FFS)
Medicare population spans the years 2000 to 2024, with a particular
focus on changes that occurred from 2019 to 2024. This analysis
presents utilization trends across three intervals: 2000-2010, 2010-
2019, and 2019-2024. The study includes most interventional proce-
dures but excludes vertebral augmentation and neuromodulation
techniques such as spinal cord stimulation and intrathecal infusion
systems.

The overall U.S. population demonstrated a growth rate of
0.7% from 2019 to 2024, similar to the rate from 2010 to 2019 but
lower than the 0.9% observed from 2000 to 2010. The number of
individuals aged 65 and older increased by 3.3% annually from 2010
to 2019, then decreased to 2.5% from 2019 to 2024. This decline is
partly attributable to COVID-19-related mortality. Medicare enroll-
ment reflected similar patterns, growing at a rate of 3.0% annually
from 2010 to 2019, but slowing to 2.0% from 2019 to 2024. Both
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Fig. 1. Comparative trends in interventional techniques (epidural and adhesiolysis procedures, facet joint interventions and
sacroiliac joint blocks, disc procedures and other types of nerve blocks) utilization rates (per 100,000 traditional (FF'S)
Medicare Beneficiaries), using geometric average annual change in rates.
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Fig. 2. Growth of interventional pain management techniques, services, and rates from 2000 to 2024, in traditional (FFS)

older and younger than 65 Medicare beneficiaries were
affected. Specifically, those aged 65 and older grew at
an annual rate of 3.4% from 2010 to 2019, decreasing to
2.5% from 2019 to 2024.

This study showed that rates of interventional pain
management services per 100,000 Medicare beneficia-
ries declined markedly from 2019 to 2024 by 16.8%, with

an average annual decline of 3.6%. This differs substan-
tially from the 2010-2019 period, which showed a slight
yearly decrease of 0.4%. The most pronounced shift
occurred from 2019 to 2020, with a decline of 15.4%
coinciding with the COVID-19 pandemic. A rebound of
4.5% occurred from 2020 to 2021, followed by a sharper
deceleration with a 7.1% decline from 2021 to 2022.
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Table 2. Frequency of utilization interventional techniques by type procedure in the traditional (FFS) Medicare population from 2000 to

2024.
Epidural and Adhesiolysis | Facet joint interventions Disc Procedures and other Utilization of all

procedures and Sacroiliac joint blocks types of nerve blocks interventional techniques®
Year Services | PCPY | Rate | Services | PCPY | Rate | Services | Change | Rate | Services | Change | Rate
2000 860,787 7.2% 2,578 424,796 39.5% 1,272 183,912 14.3% 551 1,469,495 4,401
2001 1,013,552 | 17.7% 2,943 543,509 27.9% 1,578 203,395 10.6% 590 1,760,456 19.8% 5111
2002 1,199,324 | 18.3% 3,426 708,186 30.3% 2,023 275,542 35.5% 787 2,183,052 24.0% 6,237
2003 1,370,862 | 14.3% 3,753 884,035 24.8% 2,420 304,426 10.5% 833 2,559,323 17.2% 7,007
2004 1,637,494 | 19.4% 4,422 1,354,242 | 53.2% 3,657 343,311 12.8% 927 3,335,047 30.3% 9,007
2005 1,776,153 8.5% 4,724 1,501,222 | 10.9% 3,993 383,324 11.7% 1020 3,660,699 9.8% 9,737
2006 1,870,440 | 5.3% 5133 1,896,688 | 26.3% 5,205 378,996 -1.1% 1040 | 4,146,124 13.3% 11,378
2007 1,940,454 3.7% 5,366 1,820,695 -4.0% 5,035 349,978 -7.7% 968 4,111,127 -0.8% 11,368
2008 2,041,155 5.2% 5,668 1,974,999 8.5% 5,484 417,257 19.2% 1159 4,433,411 7.8% 12,311
2009 2,136,035 4.6% 6,051 2,111,700 6.9% 5,982 397,944 -4.6% 1127 | 4,645,679 4.8% 13,160
2010 2,226,486 | 4.2% 6,199 | 1,937,582 | -82% 5,395 414,909 4.3% 1155 4,578,977 -1.4% 12,750
2011 2,309,906 3.7% 6,311 2,064,227 6.5% 5,640 441,540 6.4% 1206 4,815,673 5.2% 13,158
2012 2,324,563 0.6% 6,199 | 2,159,057 4.6% 5,757 464,354 5.2% 1238 4,947,974 2.7% 13,195
2013 2,278,790 | -2.0% 6,029 | 2,197,766 1.8% 5814 456,394 -1.7% 1207 | 4,932,950 -0.3% 13,050
2014 2,273,104 | -0.2% 5966 | 2,370,000 7.8% 6,220 382,800 -16.1% 1005 5,025,904 1.9% 13,191
2015 2,291,001 0.8% 5,951 2,568,428 8.4% 6,671 383,607 0.2% 996 5,243,036 4.3% 13,618
2016 2,329,062 1.7% 5926 | 2,759,559 7.4% 7,022 420,685 9.7% 1070 5,509,306 5.1% 14,019
2017 2,258,726 | -3.0% 5718 | 2,862,876 3.7% 7,248 437,291 3.9% 1107 | 5,558,893 0.9% 14,073
2018 2,196,060 | -2.8% 5546 | 2,970,100 3.7% 7,500 473,448 8.3% 1196 | 5,639,608 1.5% 14,241
2019 2192562 -0.2% 5,579 3,040,164 2.4% 7,736 503762 6.4% 1282 5,736,488 1.7% 14,597
2020 1816786 | -17.1% | 4,707 | 2,566,014 | -15.6% 6,648 384,569 -23.7% 996 4,767,369 -16.9% 12,351
2021 1,935,150 6.5% 5230 | 2,427,429 | -5.4% 6,561 413,461 7.5% 1117 | 4,776,040 0.2% 12,908
2022 1,744,281 | -9.9% 4,845 | 2,147,265 | -11.5% 5,965 423,379 2.4% 1176 | 4,314,925 -9.7% 11,986
2023 1,688,596 | -3.2% 4,717 | 2,047,682 -4.6% 5,720 440,157 4.0% 1229 4,176,435 -3.2% 11,666
2024 1,672,858 | -0.9% 4,849 | 2,052,138 0.2% 5,948 465,924 5.9% 1351 4,190,920 0.3% 12,148
Change from
2000-2024 94.3% 88.1% 383.1% 367.6% 153.3% 145.2% 185.2% 176.0%
GM 2.8% 2.7% 6.8% 6.6% 3.9% 3.8% 4.5% 4.3%
2000-2010 158.7% 140.5% 356.1% 324.1% 125.6% 109.8% 211.6% 189.7%
GM 10.0% 9.2% 16.4% 15.5% 8.5% 7.7% 12.0% 11.2%
2010-2019 -1.5% -10.0% 56.9% 43.4% 21.4% 11.0% 25.3% 14.5%
GM -0.2% -1.2% 5.1% 4.1% 2.2% 1.2% 2.5% 1.5%
2019-2020 -17.1% -15.6% -15.6% -14.1% -23.7% -22.3% -16.9% -15.39%
2019-2024 -23.7% -13.1% -32.5% -23.1% -7.5% 5.4% -26.9% -16.8%
GM -5.3% -2.8% -7.6% -5.1% -1.5% 1.0% -6.1% -3.6%
2020-2021 6.5% 11.1% -5.4% -1.3% 7.5% 12.2% 0.2% 4.5%
2021-2022 -9.9% -7.4% -11.5% -9.1% 2.4% 5.2% -9.7% -7.1%
2022-2023 -3.2% -2.7% -4.6% -4.1% 4.0% 4.5% -3.2% -2.7%
2023-2024 -0.9% 2.8% 0.2% 4.0% 5.9% 9.8% 0.3% 4.1%

PCPY - percentage of change from previous year; GM = geometric average annual change
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Fig. 3. Trends in procedural rates by procedure type from 2000 to 2024, illustrating the distribution and changes in frequency of
each procedure type over time in traditional (FF'S) Medicare population.
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Fig. 4. Comparison of annual growth rates for allowed interventional techniques by procedure type, 2000-2024 in traditional

Epidural and adhesiolysis utilization patterns
demonstrated a 15.6% decline from 2019 to 2020,
followed by an 11.1% increase from 2020 to 2021
and a subsequent 7.4% decline from 2021 to 2022.
This was followed by a modest 2.7% decrease from
2022 to 2023 and a 4.1% increase from 2023 to 2024
(Table 1 and Fig. 1). From 2000 to 2010, the number

of these procedures increased by 140.5%, with an an-
nual growth rate of 9.2%. Between 2010 and 2019,
a cumulative 10% decrease occurred, with a yearly
reduction of 1.2% per year. From 2002 to 2023, data
showed a 2.7% decline, followed by a 2.8% increase
from 2023 to 2024. Overall, from 2019 to 2024, there
was a cumulative decline of 13.1% per 100,000 tradi-

www.painphysicianjournal.com

S129



Pain Physician: December 2025; 28:5121-5136

Table 3. Patierns of interventional pain management utilization by specialty groups from 2000 to 2024, in traditional (FFS)

Medicare recipients.

Interventional Pain Surgical (neuro, Radiology Other Providers
Management * general, & (int(frventio;lal & | Other Physicians | (CRNA, NP & Total
orthopedic) diagnostic) PA)
Yeur |G e | T | Servees | %7 | Sorviers | 7% | Serviees | % | Sereiocs | K | Serveee |
2000 1(’;(7)51’05/31 3,523 (9231;3 276 ?%301) 121 1(‘;2}%()’)0 435 (1155;7) 46 | 1469495 | 4401
2010 3(’251.76"’4/36 10,008 2(31.263/? 620 1(22.16’1/3)7 337 2(2.5223/3)1 740 fll,,lg‘i?) 144 | 4578977 | 12750
2011 | 4150585 | 11365 | 206805 | 565 | 127,614 | 349 | 259,177 | 708 | 62492 | 171 | 4815673 | 13158
2012 4302121 | 11472 | 197982 | 528 | 129823 | 346 | 244626 | 652 | 73422 | 196 | 4947.974 | 13195
2013 4331789 | 11460 | 185630 | 491 | 119172 | 315 | 231,899 | 613 | 64460 | 171 | 4,932,950 | 13050
2014 4467374 | 11,725 | 183,111 | 481 | 119684 | 314 | 209379 | 550 | 46356 | 122 | 5025904 | 13191
2015 4,693,156 | 12,190 | 181,546 | 472 | 121344 | 315 | 202307 | 525 | 44683 | 116 | 5243036 | 13618
2016 4961640 | 12,625 | 179880 | 458 | 126493 | 322 | 189,573 | 482 | 51720 | 132 |5,509.306 | 14019
2017 5038383 | 12,755 | 171767 | 435 | 129098 | 327 | 165219 | 418 | 54426 | 138 | 5,558,893 | 14073
2018 5137539 | 12974 | 174072 | 440 | 127612 | 322 | 137.855 | 348 | 62,530 | 158 | 5.639.608 | 14241
2019 5218668 | 13279 | 173724 | 442 | 132762 | 338 | 139875 | 356 | 71459 | 182 | 5736488 | 14597
2020 4(’3‘1‘%03/36 11,245 1(‘;‘_"1’%/09)4 380 1(g?i3o/f)9 265 1(1224%/09)2 291 (615:;3 170 | 4,767.369 | 12351
2021 4334792 | 11,716 | 146,740 | 397 | 103,158 | 279 | 112867 | 305 | 78483 | 212 | 4,776,040 | 12908
2022 3909059 | 10858 | 126204 | 351 | 88182 | 245 | 106278 | 205 | 85202 | 237 | 4314925 | 11986
2023 3777673 | 10552 | 120625 | 337 | 79604 | 222 | 104484 | 202 | 94049 | 263 | 4,176,435 | 11666
2024 3(’;312’%9 10,961 1(1298};)3 345 (711_’75;3 207 1(2968;)8 319 l(gééﬁzf 315 | 4190920 | 12148

Rate - IPM services per 100,000 Medicare beneficiaries; ( ) percentage of row total

tional (FFS) Medicare beneficiaries, corresponding to
an annual decline of 3.3%.

Facet joint interventions and sacroiliac joint blocks
followed similar patterns, with a cumulative decline
of 23.1% from 2019 to 2024, equivalent to an annual
decrease of 5.1% per 100,000 beneficiaries. Data indi-
cated a continued decline from 2020 to 2021, in con-
trast to the rebound observed in epidural utilization,
with a 1.3% decrease followed by a 9.1% decline from
2021 to 2022, and a 4.1% decline from 2022 to 2023.
There was then an increase of 4% between 2023 and
2024. From 2000 to 2010, these procedures showed a
324% increase with a 15.5% annual growth rate, which
was considered unsustainable. From 2010 to 2019,
the increases were more moderate, with a cumulative
growth of 43.4% and an average yearly increase of
4.1%.

Disc procedures and other nerve blocks, many of
which are currently under review in local coverage
determination (LCD) proceedings with potential re-
strictions, experienced significant declines from 2019

to 2020 due to the pandemic. This was followed by an
overall increase of 5.4% from 2019 to 2024, with an
annual increase of 1%. This contrasts with epidural and
adhesiolysis procedures, which decreased by 13.1%,
and with facet joint interventions, which declined by
23.1%. From 2020 to 2021, disc and nerve block proce-
dures increased by 12.2%. This was followed by a 5.2%
increase from 2021 to 2022, a 4.5% increase from 2022
to 2023, and a 9.8% increase from 2023 to 2024. Al-
though pandemic-related effects were significant, these
procedures recovered more rapidly and did not return
to negative growth. From 2000 to 2010, growth was
109.8%, with a 7.7% annual increase, which remains
high. From 2010 to 2019, growth slowed substantially
to 11%, with a yearly increase of 1.2%, consistent with
the trends in the Medicare population.

Assessment of utilization by specialty revealed
that most procedures were performed by interven-
tional pain management specialists, including those in
interventional pain management, pain management,
anesthesiology, and physical medicine and rehabilita-
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Fig. 5. Trends in procedural rates by procedure type from 2000 to 2024, illustrating the distribution and changes in frequency of
each spectalty group over time in traditional (FFS) Medicare population.

Table 4. Disiribuiion of interventional pain management techniques by place of service, 2000-2024, in traditional (FF'S) Medicare.

ASC HOPD Office Total
SAel:-(\)r‘izz‘: Rate % éAel:"zf‘izz(: Rate % g:iz‘izz(: Rate Y% Total Rate

2000 1,104,440 3,307 23.8% 1,264,368 3,786 27.2% 2,276,871 6,819 49.0% 4,645,679 13,913
2010 1,103,920 3,074 24.1% 1,253,414 3,490 27.4% 2,221,643 6,186 48.5% 4,578,977 12,750
2011 1,195,161 3,265 24.8% 1,324,839 3,620 27.5% 2,295,673 6,272 47.7% 4,815,673 13,158
2012 1,257,591 3,354 25.4% 1,347,381 3,593 27.2% 2,343,002 6,248 47.4% 4,947,974 13,195
2013 1,253,743 3,317 25.4% 1,341,169 3,548 27.2% 2,338,038 6,185 47.4% 4,932,950 13,050
2014 1,286,389 3,376 25.6% 1,346,612 3,534 26.8% 2,392,903 6,281 47.6% 5,025,904 13,191
2015 1,385,653 3,599 26.4% 1,387,225 3,603 26.5% 2,470,158 6,416 47.1% 5,243,036 13,618
2016 1,498,268 3,812 27.2% 1,474,938 3,753 26.8% 2,536,100 6,453 46.0% 5,509,306 14,019
2007 1,525,223 3,861 27.4% 1,472,651 3,728 26.5% 2,561,019 6,484 46.1% 5,558,893 14,073
2018 1,561,475 3,943 27.7% 1,501,086 3,791 26.6% 2,577,047 6,508 45.7% 5,639,608 14,241
2019 1,581,451 4,024 27.6% 1,532,442 3,899 26.7% 2,622,595 6,673 45.7% 5,736,488 14,597
2020 1,261,839 3,269 26.5% 1,238,828 3,209 26.0% 2,266,702 5,872 47.5% 4,767,369 12,351
2021 1,265,808 3,421 26.5% 1,276,066 3,449 26.7% 2,234,166 6,038 46.8% 4,776,040 12,908
2022 1,129,177 3,137 26.2% 1,154,417 3,207 26.8% 2,031,331 5,643 47.1% 4,314,925 11,986
2023 1,126,161 3,146 27.0% 1,052,194 2,939 25.2% 1,998,080 5,581 47.8% 4,176,435 11,666
2024 1,121,569 3,251 26.8% 1,036,312 3,004 24.7% 2,033,039 5,893 48.5% 4,190,920 12,148

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

ASC = ambulatory surgery center; HOPD = hospital outpatient department
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Fig. 6. Utilization of interventional pain management techniques (percentage) by place of service from 2000 to 2024, in

tion, accounting for over 90% of procedures. In 2020,
interventional pain management specialists performed
91% of all procedures. Surgical specialties, including
neurosurgery, general surgery, and orthopedic surgery,
accounted for 2.8% of procedures in 2024, compared
to 3.1% in 2020. Radiologists performed 1.7% of
procedures in 2024, compared to 2.1% in 2020. Other
physicians accounted for 2.6% of procedures in 2024
compared to 2.4% in 2020. Other providers, including
certified registered nurse practitioners, nurse practi-
tioners, and physician assistants, performed 2.6% of
procedures in 2024, increasing from 1.4% in 2020.

The site of service assessment revealed that 23.8%
of procedures were performed in ASCs in 2000, increas-
ing to 25.6% in 2014, 26.5% in 2020, and 26.8% in 2024.
HOPD procedures accounted for 27.2% in 2000, 26.8%
in 2014, and 24.7% in 2024. Office-based procedures
constituted 49% in 2000, 47.6% in 2014, and 48.5% in
2024 (Table 4 and Fig. 6).

As described in the introduction, multiple factors
appear to drive the observed declines, including the
prolonged economic impact of the COVID-19 pandem-
ic, broader economic challenges, and implementation
of the ACA and related policies that became effective
during and after 2021 (1-50).

Changes in utilization of facet joint interventions
may be influenced by a shift from facet joint nerve
blocks to radiofrequency neurotomy as required by
LCDs (17-29). There has also been a reduction in the
allowable frequency of epidural injections, decreasing
from five per year to a standard limit of four, with lim-
ited exceptions (17-29).

Like other retrospective analyses, this study has
some limitations. It does not differentiate individual
procedure types within each category and excludes
Medicare Advantage enrollees, who constitute ap-
proximately 54% of the Medicare population. However,
this study separates the FFS Medicare population from
Medicare Advantage and calculates rates per 100,000
beneficiaries, providing the first such clear assessment. In
addition, the analysis does not distinguish among differ-
ent approaches within specific categories, such as facet
joint nerve blocks versus radiofrequency neurotomy or
interlaminar versus transforaminal epidural injections.

CONCLUSION

This analysis demonstrates a significant 16.8%
decline in the use of interventional pain management
techniques per 100,000 Medicare beneficiaries, with
an annual decrease of 3.6% between 2019 and 2024.
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Several factors likely contributed to this continued re-
duction, including the lasting effects of COVID-19, eco-
nomic pressures, the ACA, and evolving LCD policies.

Author Contributions

The study was designed by LM, MRS, and VP.

Statistical analysis was performed by VP.
All authors contributed to the preparation of this
study, reviewed, and approved the content with the
final version.

Acknowledgments
The authors wish to thank Tonie M. Hatton and Di-
ane E. Neihoff, transcriptionists, for their assistance in

the preparation of this article. We would like to thank
the editorial board of Pain Physician for review and

REFERENCES

1.

10.

Manchikanti L, Helm S 2nd, Benyamin
RM, Hirsch JA. A critical analysis
of Obamacare: Affordable care or
insurance for many and coverage for
few? Pain Physician 2017; 20:111-138.
Bauchner H, Fontanarosa PB. The
future of US health care policy. JAMA
2016; 315:1339-1340.

Neiman PU, Tsai TC, Bergmark RW,
Ibrahim A, Nathan H, Scott JW.
The Affordable Care Act at 10 years:
Evaluating the evidence and navigating
an uncertain future. ] Surg Res 2021;
263:102-109.

Martin L, Feher A, Schultz W, Safran
E, Cohen AK. Interventions to increase
Affordable Care Act marketplace
enrollment: A systematic review and
meta-analysis. Popul Health Manag
2024; 27:327-337.

H.R. 5376. Inflation Reduction Act of 2022.
August 16, 2022.

Manchikanti L, Sanapati M, Hubbell 11|
PJ, et al. Escalating growth of spending
on Medicare Advantage plans: Save
Medicare from insolvency and balance
the budget. Pain Physician 2025;
28:359-376.

Manchikanti L, Hubbell 111 PJ, Pasupuleti
R, Conn A, Sanapati M. Non-partisan
proposal for reforming physician
payment system and  preserving
telehealth services. Pain Physician 2025;
28:E329-E335.

Manchikanti L, Sanapati M, Pampati
V, et al. Physician payment reform
in interventional pain management:
Balancing cost, quality, access, and
survival of independent practices. Pain
Physician 2025; 28:377-396.

H.R. 34. 21st Century Cures Act. P.L. 114-
255, December 13, 2016.

Department of Justice. Office of Public

11.

12.

13.

14.

Affairs.  Principal Deputy Assistant
Attorney General Nicole M. Argentieri.
Combating  Health Care  Fraud:
2024 National Enforcement Action.
July 1, 2024. Accessed 11/18/2025.
www.justice.gov/opa/blog/combating-
health-care-fraud-2024-national-
enforcement-action

Perez V, Ramos Pastrana JA. Finding
fraud: enforcement, detection, and
recoveries after the ACA. Int ] Health
Econ Manag 2023; 23:393-409.

American Medical Association. AMA
examines decade of change in physician
practice ownership and organization.
July 12, 2023. Accessed 11/18/2025.
www.ama-assn.org/press-center/
press-releases/ama-examines-decade-
change-physician-practice-ownership-
and#:~:text=Based%200n%20data%20
collected%20between%202012%20
and%202022,practices%20are%2-
osold%20to%20hospitals%200r%20
health%20systems

HenryTA.American Medical Association.
Is  private  practice  collapsing?
Congress can help stem the tide.
August 23, 2023. Accessed 11/18/2025.
www.ama-assn.org/practice-
management/private-practices/
private-practice-collapsing-
congress-can-help-stem-
tideft:~:text=%E2%80%9CThe%20
fabric%200f%200ur%20health%:20
care%20system%2C%20
woven,Private%20Practice%3A%20
Examining%2othe%20Challenges%20
Facing%2olndependent%2o0
Medicine.%E2%80%9D

Rakshit S, Wager E, Cox C, Hughes-
Cromwick P, Amin K. How does
medical inflation compare to inflation
in the rest of the economy? KFF,
May 17, 2024. Accessed 11/18/2025.
www.kff.org/health-costs/issue-

15.

16.

17.

18.

19.

criticism in improving the article.

brief/how-does-medical-inflation-
compare-to-inflation-in-the-rest-of-
the-economy/#:~:text=Inflation%20
in%20omedical%20care%20prices%20
and%2ooverall%2ohealth,grew%20
much%2omore%2orapidly%2o0
than%20in%20the%20past

Medical Group
Association. Provider Compensation
and  Productivity = Data  Report.
May  2024. Accessed  11/18/2025.
www.mgma.com/getkaiasset/252744ee-
c63b-4a96-9211-8a5d6bgo8b39/MGMA-
2024-Provider-Compensation-Data-
Report.pdf?_gl=1*1gzsras*_ga*MjAyO
DQoMDcgMCygxNzE20TAZNTAy* _ga_
DT1SR7HF62*MTexNjkwNzUwMS4xLjE
uMTexNjkwNzUzNy4yNCqwLjA

Bono MJ, Wermuth HR, Hipskind JE.
Medical Malpractice. [Updated 2022
Oct 31]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2024
Jan-

Manchikanti L, Kaye AD, Soin A, et
al. Comprehensive evidence-based
guidelines for facet joint interventions
in the management of chronic spinal
pain: American Society of Interventional
Pain Physicians (ASIPP) guidelines. Pain
Physician 2020; 23:S1-S127.

Management

Manchikanti L, Knezevic NN, Navani
A, et al. Epidural interventions in the
management of chronic spinal pain:
American Society of Interventional
Pain Physicians (ASIPP) comprehensive
evidence-based  guidelines.  Pain
Physician 2021; 24:527-S208.
Manchikanti L, Kaye AM, Knezevic NN,
et al. Comprehensive, evidence-based,
consensus guidelines for prescription
of opioids for chronic non-cancer
pain from the American Society of
Interventional Pain Physicians (ASIPP).
Pain Physician 2023; 26:S7-S126.

www.painphysicianjournal.com

S133



Pain Physician: December 2025; 28:5121-5136

20. Manchikanti L, Sanapati MR, Soin A, 29. CGS Administrators, LLC. Local review and meta-analysis. Int ] Environ
et al. Comprehensive evidence-based Coverage Determination  (LCD). Res Public Health 2023; 20:4598.
guidelines for implantable peripheral Sacroiliac  Joint  Injections and 37 Manchikanti L, Pampati V, Sanapati
nerve stimulation (PNS) in the Procedures (L39383). Effective Date MR, et al. COVID-19 pandemic reduced
management of chronic pain: From the 03/19/2023. utilization of interventional techniques
American Society of Interventional Pain 30. United Healthcare Commercial 18.7% in managing chronic pain in the
Physicians (ASIPP). Pain Physician 2024; and Individual Exchange Medical Medicare population in 2020: Analysis
27:5115-5191. Policy. Epidural steroid injections of utilization data from 2000 to 2020.

21.  Manchikanti L, Abd-Elsayed A, for spinal pain. Policy Number: Pain Physician 2022; 25:223-238.

Kaye AD, et al. Review of guidelines 2025To616L.  Effective  Date:  July 38.  Manchikanti L, Pampati V, Knezevic
for implantable peripheral nerve 1, 2025  Accessed  11/18/2025. NN, et al. The influence of COVID-19
stimulation (PNS) in the management www.uhcprovider.com/content/ on utilization of epidural procedures
of chronic pain. Curr Pain Headache Rep dam/provider/docs/public/policies/ in managing chronic spinal pain in the
2025; 29:89. comm-medical-drug/epidural-steroid- Medicare population. Spine (Phila Pa

22. Manchikanti L,  Sanapati MR, injections-spinal-pain.pdf 1976) 2023; 48:950-961.
Nampiaparampil D, et al.. Perioperative 31 Uni.te.d Healthcare Commercial a.nd 39. Manchikanti L, Kaye AD, Latchaw RE,
management of antiplatelet and Individual Exchange Medical Policy. et al. Impact of COVID-19 pandemic
anticoagulant therapy in patients Facet joint and medial branch block on utilization patterns of facet joint
undergoing interventional techniques: injections for spinal pain. Policy interventions in managing spinal pain
2024 updated guidelines from the Number: 2025Tooo4TT. Effective Date: in Medicare population. Pain Ther 2023;
American Society of Interventional Pain May 1, 2025 Accessed 11/18/2025. 12:505-527.

Ph.yS|C|ans (ASIPP). Pain Physician 2024; www..uhcprowder.c.om/cc.m.tent/dam/ 40. Manchikanti L, Pampati V, Sanapati
27:51-S94. provider/docs/public/policies/comm- MR, et al. Exponential decline of

23.  Manchikanti L, Kaye AD, medical-drug/facet-joint-injections- 28.9’% in utilization of interventional
Nampiaparampil DE, Sanapati MR, spinal-pain.pdf pain management techniques among
Abd-Elsayed A, Hirsch JA. Perioperative ~ 32. Carelon Medical Benefits Medicare beneficiaries from 2019 to
management of patients receiving Management. Clinical Appropriateness 2022: Updated analysis on the ongoing
interventional techniques and Guidelines, Musculoskeletal. effects of COVID-19, economic decline,
antiplatelet and anticoagulant therapy: Appropriate Use Criteria: the Affordable Care Act (ACA), and
A balancing act. Curr Pain Headache Rep Interventional ~ Pain  Management medical policies. Pain Physician 2024;
2025; 29:107. (MSKo1-0725.1v2). Effective  Date: 27:455-467.

24. CGS Administrators, LLC. Local 07/26/2025~. Accessed 11/17/2?25- 41. Manchikanti L, Sanapati MR, Pampati
Coverage  Determination  (LCD). https://guidelines.carelonmedical V, et al. A 24% decline in the utilization
Peripheral Nerve Blocks and Procedures benefitsmanagement.com/wp-content/ o;f epidural  procedure visits for
for Chronic Pain (DL40261). Proposed uploads/2025/04/PDF-Interventional- chronic spinal pain management in
LCD Posting Date: 09/25/2025. Pain-Management-2025-07-26.pdf the Medicare population from 2019 to

25.  ASIPP Comment letter to CMS, Robert ~ 33- Aetna. Clinical Policy Bulletin: Back 2022: Updated analysis of the effect of
F. Kennedy, Jr., and Mehmet Oz, MD, Pain — Invasive Procedures. Number: multiple factors. Pain Physician 2024;
regarding:  CMS-1832-P  Medicare 0o16. Effective 07/31/1995, Last reviewed 27:E983-E994.
and Medicaid Programs; CY 2026 07/20/2025.  Accessed 11/18/2025. 42.  Manchikanti L, Abd-Elsayed A, Kaye AD,
Payment Policies Under the Physician https://es.aetna.com/cpb/ et al. Escalating growth to rapid decline
Fee Schedule and Other Changes medical/data/i_99/0016. of utilization patterns of facet joint
to Part B Payment and Coverage html4:-:text=Policy%20Scope%20 interventions in managing spinal pain
Policies; Medicare Shared Savings of%20Policy.%20This%20Clinical %20 in the Medicare population: Updated
Program Requirements; and Medicare Policy%20Bulletin analysis of the effect of multiple factors
Prescription Drug Inflation Rebate  34. Manchikanti L, Pampati V, Jha SS, from 2000 to 2022. Pain Physician 2024;
Program. September 11, 20225. et al. The impact of COVID-19 on 27:E969-Eg82.

26. ASIPP .Comment !etter to CMS MACs inten{entipnel ) pain manager’ryenf 43.  Manchikanti L, Pampati V, Kaye AD,
regarding:  Public Comment  for practices is significant and long.-lasting: et al. An updated review of utilization
Proposed LCD - Peripheral Nerve An interventional pain management patterns of sacroiliac joint interventions
Blocks and Procedures for Chronic physician survey. Pain Physician 2022; in the fee-for-service (FFS) Medicare
Pain. October 24, 2025. 25:131-144. population from 2000-2022. Curr Pain

27. CGS Administrators, LLC. Local 35 Godbout-Parent M, Spilak T, Pagé Headache Rep 2025; in press.

Coverage. Determin.ation (ch). MG, et al. The calm after. the storm: 44. Baral A Vidot DC, Diggs BA, et al.
Facet Joint Interventions for Pain A state-of-the-art review — about Cannabis use patterns among adults
Management (L38773). Revision recommendations put forward during living with chronic pain before
Effective Date 07/07/2024. the C.OV”?'19 pandemic to improve and during the COVID pandemic:

28. CGS Administrators, LLC. Local chronic pain management. ] Clin Med Insights from the COVID-19 cannabis
Coverage Determination  (LCD). 2023; 12:7233 health study. Pain Res Manag 2025;
Epidural Steroid Injections for Pain 36.  Alkhamees AA, Aljohani MS, Kalani S, 2025:9631487.

Management (L39015). Revision et al. Physician's bu.r?out during the 45. Rebi¢ N, Hamzat B, Cheung G, et al.
Effective Date: 11/09/2023. COVID-19  pandemic: A systematic Trends in prescription opioid use for
S134 www.painphysicianjournal.com



Medicare IPM Utilization Decline, 2019-2024

46.

47.

48.

49.

50.

51.

52.

53

54.

55-

pain in Canada: A population-based
repeated cross-sectional study of 6
provinces. CMA] 2025; 197:E1175-E1183.

Bhattacharya K, Bazzazzadehgan S,
Leong NWI, et al. Prescription opioid
use in older adults: Trends and changes
in new and long-term use in the United
States, 2013-2020. Drugs Aging 202s;
42:887-898.

Wen H, Halbisen A, Thomas AM, et al.
Medicare opioid policy and opioid use
in beneficiaries with disabilities. JAMA
Intern Med 2025; 185:422-430.

Allen LD, Pollini RA, Vaglienti R, Powell
D. Opioid prescribing patterns after
imposition of setting-specific limits
on prescription duration. JAMA Health
Forum 2024; 5:€234731.

Manchikanti L, Singh VM, Staats PS, et
al. Fourth wave of opioid (illicit drug)
overdose deaths and diminishing
access to prescription opioids and
interventional techniques: Cause and
effect. Pain Physician 2022; 25:97-124.
Control
State
Overdose

Disease
(CDQ)
Drug

Centers  for
and Prevention
Unintentional
Reporting System (SUDORS).
SUDORS  Dashboard: Fatal Drug
Overdose Data. Accessed 11/18/2025.
www.cdc.gov/overdose-prevention/
data-research/facts-stats/sudors-
dashboard-fatal-overdose-data.html

Fiore JA, Madison A, Poisal JA, et al.
National health expenditure projections,
2023-32: Payer trends diverge as
pandemic-related policies fade. Health
Aff (Millwood) 2024; 43:910-921.
Hartman M, Martin AB, Whittle L,
Catlin A; National Health Expenditure
Accounts Team. National health care
spending in 2022: Growth similar to
prepandemic rates. Health Aff (Millwood)
2024; 43:6-17.

Centers for Medicare and Medicaid
Services. Office of the Actuary. National
health expenditures 2023 highlights.
December 18, 2024. Accessed 11/14/2025.
www.cms.gov/data-research/
statistics-trends-and-reports/
national-health-expenditure-data/
historical

Dieleman JL, Cao J, Chapin A, et al.
US health care spending by payer and
health condition, 1996-2016. JAMA
2020; 323:863-884.

Department of Health and Human
Services, Centers for Medicare &
Medicaid Services. 42 CFR Parts 405,
410, 414, 424, 425, 427, 428, 495, and 512
[CMS-1832-F]. Medicare and Medicaid
Programs; CY 2026 Payment Policies

56.

57

58.

56.

60.

61.

62.

63.

64.

Under the Physician Fee Schedule and
Other Changes to Part B Payment and
Coverage Policies; Medicare Shared
Savings Program Requirements; and
Medicare Prescription Drug Inflation
Rebate Program. Final rule: November
5, 2025; Effective Date: January 1, 2026.

Ratliff HC, Czerwinski M, Marriott
D, Costa DK, Yakusheva O. Trends in
registered nurse wages relative to other
health care occupations, 2012-23. Health
Aff (Millwood) 2025; 44:1281-1284.
Soltoff A, Williams D, Braun RT. Private
equity-owned hospices report highest
profits, lowest patient care spending
compared with other ownership
models. Health Aff (Millwood) 2025;
44:1235-1243.

Garrett B, Holahan J. Reduced Medicare
advantage  insurer  concentration
associated with small improvements in
market outcomes, 2013-23. Health Aff
(Millwood) 2025; 44:1244-1249.

Philips AP, Radhakrishnan N, Whaley
CM, Singh Y. Hospital- and private
equity-affiliated specialty physicians
negotiate  higher  prices  than
independent physicians. Health Aff
(Millwood) 2025; 44:1226-1234.

Albanese J, Gonshorowski D. Medicare

Advantage  plans  typically  cover
benefits below traditional Medicare
costs.  Paragon Health Institute,

February 21, 2024. Accessed 11/12/2025.
https://paragoninstitute.org/
paragon-pic/medicare-advantage-
plans-typically-cover-benefits-below-
traditional-medicare-costs/

Physicians Advocacy Institute. PAI-
Avalere Report: Rural Areas Face Steep

Decline in Independent Physicians
and Practices. Accessed 11/17/2025.
www.physiciansadvocacy institute.

org/PAl-Research/Rural-Physician-
Employment-and-Acquisition-
Trends-2019-2024

Manchikanti L, Knezevic E, Knezevic
NN, et al. Epidural injections for lumbar
radiculopathy or sciatica: A comparative
systematic review and meta-analysis of
Cochrane review. Pain Physician 2021,
24:E539-E554.

Manchikanti L, Knezevic E, Latchaw
RE, et al. Comparative systematic
review and meta-analysis of Cochrane
review of epidural injections for lumbar
radiculopathy or sciatica. Pain Physician
2022; 25:E889-Eq16.

Manchikanti L, Knezevic E, Knezevic
NN, et al. A comparative systematic
review and meta-analysis of 3 routes of
administration of epidural injections in

65.

66.

67.

68.

69.

70.

71.

72.

73-

74.

75

lumbar disc herniation. Pain Physician
2021; 24:425-440.

Oliveira CB, Maher CG, Ferreira ML, et
al. Epidural corticosteroid injections for
lumbosacral radicular pain. Cochrane
Database Syst Rev 2020; 4:CDo13577.
Chou R, Hashimoto R, Friedly J, et al.
Epidural corticosteroid injections for
radiculopathy and spinal stenosis: A
systematic review and meta-analysis.
Ann Intern Med 2015; 163:373-381.

Manchikanti L, Knezevic NN, Boswell
MV, Kaye AD, Hirsch JA. Epidural
injections for lumbar radiculopathy
and spinal stenosis: A comparative
systematic review and meta-analysis.
Pain Physician 2016; 19:E365-E410.
Manchikanti L, Soin A, Boswell MV, Kaye
AD, Sanapati M, Hirsch JA. Effectiveness
of percutaneous adhesiolysis in post
lumbar surgery syndrome: A systematic
analysis of findings of systematic
reviews. Pain Physician 2019; 22:307-322.
Manchikanti L, Knezevic NN, Sanapati
MR, Boswell MV, Kaye AD, Hirsch
JA.  Effectiveness of percutaneous
adhesiolysis in  managing chronic
central lumbar spinal stenosis: A
systematic review and meta-analysis.
Pain Physician 2019; 22:E523-E550.
Manchikanti L, Knezevic NN, Sanapati
SP, Sanapati MR, Kaye AD, Hirsch JA.
Is percutaneous adhesiolysis effective
in managing chronic low back and
lower extremity pain in post-surgery
syndrome: A systematic review and
meta-analysis. Curr Pain Headache Rep
2020; 24:30.

Janapala RN, Manchikanti L, Sanapati
MR, et al. Efficacy of radiofrequency
neurotomy in chronic low back pain: A
systematic review and meta-analysis. ]
Pain Res 2021; 14:2859-2891.

Janapala RN, Knezevic E, Knezevic
NN, et al. Systematic review and
meta-analysis of the effectiveness of
radiofrequency ablation of the sacroiliac
joint. Curr Pain Headache Rep 2024;
28:335-372.

Manchikanti L, Knezevic E, Knezevic
NN, et al. Effectiveness of facet joint
nerve blocks in managing chronic
axial spinal pain of facet joint origin:
A systematic review and meta-analysis.
Pain Physician 2024; 27:E169-E206.
Janapala RN, Knezevic E, Knezevic NN,
et al. Systematic review and meta-
analysis of effectiveness of therapeutic
sacroiliac joint injections. Pain Physician
2023; 26:E413-E435.

Manchikanti L, Knezevic E, Knezevic

www.painphysicianjournal.com

5135



Pain Physician: December 2025; 28:5121-5136

NN, et al. The effectiveness of medial ~ 82. Albishi W, AbuDujain NM, Dakhil Shekane P, Walsh S, DeMaria S, Gal
branch blocks and radiofrequency AB, Alzeer M. The utilization of J, Patel A. The use of telemedicine
neurotomy in  managing chronic radiofrequency techniques for upper in outpatient pain management: A
thoracic pain: A systematic review and extremity pain  management. Pain scoping review. Pain Physician 2023;
meta-analysis. Pain  Physician 2023; Physician 2023; 26:125-135. 26:535-548.

26:413-435. 83. Zhou Z, Zheng X, Song J, Jin X, Zhao 9o. Navani A. Biologics in interventional

76.  Manchikanti L, Knezevic NN, Knezevic L, Liu S. Comparison of intercostal spinal procedure: The past, the present,
E, et al. Efficacy of percutaneous block and epidural analgesia for post- and the vision. Pain Physician 2023;
adhesiolysis ~ in  managing  low thoracotomy: A systematic review and 26:E775-E785.
back and lower extremity pain: A meta-analysis of randomized controlled g3, Manchikanti L, Pasupuleti R, Pampati
systematic review and meta-analysis of trials. Pain Physician 2023; 26:219-229. V, Sanapati MR, Hirsch JA. Assessment
randomized controlled trials. Pain Ther 8, Huntoon MA, Slavin KV, Hagedorn JM, of radiation exposure with mandatory
2023; 12:903-937- Crosby ND, Boggs JW. A retrospective two fluoroscopic views for epidural

77. Manchikanti L, Knezevic NN, Knezevic review of real-world outcomes following procedures.  Pain  Physician  2023;
E, et al. A systematic review and 6o-day peripheral nerve stimulation 26:557-567.
meta-analysis of the effectiveness for the treatment of chronic pain. Pain g, Yang M, Lu L, Tong Y, Liang Q, Huang
of radiofrequency neurotomy in Physician 2023; 26:273-281. Q, Yang Y, Li H. Global trends and
managing chronic neck pain. Pain Ther 8¢ |ee JH, Lee Y), Park HS, Lee JH. Clinical hotspots of randomized controlled
2023; 12:19-66. effectiveness  of posterior annular trials in chronic pain therapy (1989-

78.  Manchikanti L, Knezevic E, Sic A, et al. targeted ablative decompression as an 2024): A 35-year bibliometric analysis.
A systematic review and meta-analysis alleviative intervention for lumbosacral Medicine (Baltimore) 2025; 104:€43936.
of randomized trials of therapeutic discogenic pain: Systematic review g3, Sacaklidir R, Sacaklidir GY. Epidural
intraarticular facet joint injections in and meta-analysis. Pain Physician 2023; steroid injection: A bibliometric analysis
chronic axial spinal pain. Pain Physician 26:E437-E447. of the 100 most cited articles. ] Phys
2025; 28:261-286. 86. Riegger M, Le H, van Kuijk SMJ, et al. Med Rehab Sci 2025; 28:292-297.

79. Manchikanti L, Kosanovic R, Pampati Intradiscal glucocorticoid injection in g, vVandenbroucke JP, von Elm E,
V, et al. Equivalent outcomes of discogenic back pain and influence on Altman DG, et al; STROBE Initiative.
lumbar therapeutic facet joint nerve modic changes: A systematic review and Strengthening the Reporting  of
blocks am.i radlofrequgncy neurotomy: meta-analysis of RCTs. Pain Physician Observational Studies in Epidemiology
Comparative evaluation of clinical 2023; 26:E449-E465. (STROBE): Explanation and elaboration.
outcomes and cost utility. Pain Physician  g;  vVachirakorntong B, Kawana E, Zhitny Epidemiology 2007; 18:805-835.

2022; 2511797192 VP, et al. Radiofrequency ablation’s  gc  Centers for Medicare and Medicaid

80. Manchikanti L, Pampati V, Sanapati effectiveness for treating abdominal Services. Accessed 10/3/2024.
MR, Hirsch JA. Outcomes of cervical and thoracic chronic pain syndromes: www.cms.gov/
the.rapeutlc medial branch blocks. efnd A systematic review of't‘he current 96. Gajjar AA, Dombrovsky DA, Singh R,
radiofrequency net{rgtomy: ;Imlcal literature. ~ Pain  Physician ~ 2023; et al. Trends in spinal pain procedure
ochome;aﬁd cost utility are equivalent. 26:E737-E759. volumes and  reimbursements:  an
Pain Physician 2022; 25:35-47. 88.  Manchikanti L, Sanapati MR, Pampati analysis of 20years of Medicare data.

81. Kwak SG, Choo YJ, Kwak S, Chang V, Hirsch JA. Compliance and Pain Pract 2025;25:€70043.
MC. Effectiveness of transforaminal, documentation for evaluation and . .
. . . . o . 97. Wiest G, Dorius A, Bateman C, Day
interlaminar, and caudal epidural management services in interventional M. National and seosraphic trends
injections  in  lumbosacral  disc pain  management practice.  Pain B .M di B bg & pt f ;
herniation: A systematic review and Physician 2023; 26:503-525. in iecicare reimbursement Jor pain

. . . management 2014-2023. Pain Physician

network meta-analysis. Pain Physician  8g. Hill-Oliva M, Ampen-Darko KK, 2024; 27:E687-E6o3.
2023; 26:113-123.

S136 www.painphysicianjournal.com



