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ABSTRACT

Introduction: The COVID-19 pandemic resul-
ted in major disruptions in all aspects of
human life including a decline of medical ser-
vices utilized during 2020. An analysis of the
impact of COVID-19 pandemic showed an
18.7% reduction in utilization patterns of
interventional techniques in managing
chronic pain in the Medicare population from

2019 to 2020. However, specific changes in
utilization patterns of facet joint interventions
have not been studied. Thus, we sought to
assess the utilization patterns including an
update of facet joint interventions from 2018
to 2020, with analysis of the impact of COVID-
19 pandemic in managing chronic spinal pain
utilizing facet joint interventions in the fee-
for-service Medicare population of the United
States.
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Methods: The present investigation was
designed to assess utilization patterns and
variables of facet joint interventions, in
managing chronic spinal pain from 2010 to
2020 in the fee-for-service (FFS) Medicare
population in the United States (US), and how
the COVID-19 pandemic impacted these uti-
lization patterns. Data for the analysis were
obtained from the master database from the
Centers for Medicare & Medicaid Services
(CMS) physician/supplier procedure summary
from 2000 to 2020.
Results: Results of this analysis showed sig-
nificant impact of COVID-19 with overall
decrease of 18.5% of all facet joint interven-
tions per 100,000 Medicare population com-
pared to 20.2 and 20.5% decrease for lumbar
and cervical facet joint injections, 15 and
13.1% decrease per 100,000 Medicare popu-
lation of lumbosacral and cervicothoracic
facet joint neurolysis procedures. The results
are significant in that comparative analysis
from 2000 to 2010 and 2010 to 2019 showing
an annual increase of 14.4 vs. 2.2%, illus-
trating a decelerating pattern. There were
also significant growth patterns noted with
decreases in facet joint injections and nerve
blocks compared to facet joint neurolytic
procedures.
Conclusions: This analysis shows a significant
effect of COVID-19 producing an overall
decrease in utilization of facet joint interven-
tions relative to pre-COVID data. Further, the
analysis demonstrates continued deceleration
of utilization patterns of facet joint interven-
tions compared to the periods of 2000–2010
and 2010–2019.

Keywords: Facet joint interventions; Facet
joint nerve blocks; Facet joint neurolysis;
Interventional techniques

Key Summary Points

Facet joint interventions in managing
spinal pain experienced explosive growth
rates from 2000 to 2009, with a reversal of
those growth patterns and in some
settings a trend of decline after
2009–2018.

The COVID-19 pandemic reduced
utilization of lumbar/sacral facet joint
interventions, showing a decrease of
16.7% from 2019 to 2020, in contrast to
overall reduction of utilization of
interventional techniques of 18.5% per
100,000 Medicare fee-for-service
population.

The study was undertaken to provide an
update of pre-COVID utilization patterns
through 2019 in the United States fee-for-
service Medicare population, and to assess
the impact of COVID-19 from 2019 to
2020.

The results of this study demonstrated an
overall rate of decrease of 18.5% for facet
joint interventions. The decrease was
more significant for lumbar/sacral facet
joint injections compared to
radiofrequency neurotomy procedures.

INTRODUCTION

The COVID-19 pandemic resulted in major
disruptions to the overall economy and to
healthcare [1–16]. The economic shutdowns,
increased pandemic-related hospitalizations,
increased disease surveillance, and social isola-
tion contributed to major changes in health-
care. The situation resulted in a decline of
services offered during 2020 and extending
through and beyond 2021 [1–10]. In the United
States, national healthcare expenditures
increased to $4.1 trillion in 2020. Personal and
public healthcare in the U.S. from 1996 to 2016
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showed an increase of 53.5% from $86.7 billion
in 2013, increasing to $134.5 billion in 2016,
the highest outlay for back and neck pain
[12, 13]. In addition to numerous changes
brought by the COVID-19 pandemic, there have
been multiple changes resulting in declining
utilization and perceived curtailed access to
medically necessary treatments, including
interventional techniques [14–23].

Facet joint interventions are one of the
commonly utilized interventional techniques
for managing chronic spinal pain. However,
with treatment modalities being increasingly
scrutinized, facet joint interventions have been
criticized for their over-utilization and lack of
proven clinical and cost utility. Over the past
two decades, multiple modalities in pain man-
agement have shown significant escalation in
utilization, including opioids, leading to an
opioid epidemic and escalating deaths [1–6].

A recent analysis of the impact of the
COVID-19 pandemic showed an 18.7% reduc-
tion in utilization patterns of interventional
techniques in managing chronic pain in the
Medicare population from 2019 to 2020 [3].
This study also showed a decrease of facet joint
interventions and sacroiliac joint blocks of
17.5%, epidural and adhesiolysis procedures of
19%, and disc procedures and other types of
nerve blocks of 25.6% per 100,000 Medicare
recipients.

The utilization patterns of facet joint inter-
ventions have been well studied with overall
increases until 2009, but declining utilization
since 2009 [14, 16, 21]. Analysis of the utiliza-
tion of interventional techniques in the FFS
population from 2000 to 2018 showed an
annual increase of 0.2% with an overall increase
of 7.4% from 2009 to 2018 for lumbar facet
injections and neurolytics per 100,000 Medicare
population from 2009 to 2018 [16, 21]. Simi-
larly, cervical and thoracic facet joint interven-
tions demonstrated increases from 2009 to 2018
at an annual rate of 0.5% compared to cervi-
cothoracic facet joint neurolytic procedures of
8.7% per 100,000 Medicare recipients [16, 21].
These studies also showed a reversal of the ratio
of lumbosacral facet joint injections compared
with facet joint neurolytic procedures, decreas-
ing from 6.7% in 2009 to 2.2% in 2018 [16, 21].

Similarly, the ratio of cervicothoracic facet joint
injections compared with neurolytic procedures
decreased from 8.85% in 2000 to 2.8% in 2018
[16, 21]. Overall, based on the available litera-
ture, radiofrequency procedures have increased
relative to facet joint nerve blocks and intra-
articular injections in the Medicare and com-
mercially insured population [16, 21, 24]. There
was an increase of 2.5% of lumbar facet joint
injection procedures annually from 2007 to
2016, compared to radiofrequency neurotomy
procedures from 35 to 53 per 100,000 enrollees
in the commercially insured population [24].

Even though positive literature continues to
emerge showing the clinical and cost-effective-
ness of facet joint interventions, along with
other interventional techniques, there are per-
sisting impressions of the lack of clinical effi-
cacy and cost-effectiveness. The positive
evidence is presented in guidelines, systematic
reviews, randomized controlled trials (RCTs),
observational studies, diagnostic accuracy
studies, and, finally, cost utility studies [25–50].
The majority of the discordance regarding the
effectiveness of interventional techniques
appears to be due to lack of agreement between
proponents and opponents of the method-
ological evaluation of the literature [24, 50].

Consequently, multiple attempts to control
utilization patterns have been initiated, specif-
ically following reports from the Office of
Inspector General (OIG) on overutilization and
increasing costs of facet joint interventions rel-
ative to epidural injections [50–52]. Multiple
local coverage determinations (LCDs), as well as
medical policies have been revised using stricter
inclusion criteria with severe restrictions on
performing therapeutic facet joint injections
unless specific contraindications for radiofre-
quency neurotomy are documented [53–61].

The present investigation was undertaken as
a retrospective cohort study of utilization of
patterns of facet joint interventions including
the impact of COVID-19 from 2019 to 2020,
with an update of pre-COVID utilization pat-
terns to 2019, from previous publications
regarding the United States FFS Medicare pop-
ulation [16, 21].
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METHODS

The present retrospective cohort study of uti-
lization patterns of facet joint interventions was
undertaken using the Strengthening the
Reporting of Observational Studies in Epidemi-
ology (STROBE) criteria and similar methods
have previously been utilized by our team [62].
The non-identifiable data utilized in this eval-
uation was obtained from the public use files
(PUF), which is non-attributable and non-con-
fidential, available through the Centers for
Medicare and Medicaid Services (CMS) [63].

Ethics Compliance

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Study Design

This retrospective cohort study was designed to
assess utilization patterns and variables for
using multiple facet joint interventions in
managing chronic spinal pain from 2000 to
2020. This study focused on the impact of the
COVID-19 pandemic on utilization in the
Medicare FFS population in the United States.

Objectives

The objectives of this assessment were the
evaluation of the impact of the COVID-19
pandemic on utilization patterns of facet joint
interventions from 2019 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 [63].

Participants

All the participants in the database included all
FFS Medicare recipients from 2000 to 2020,
whether they were on Medicare due to Social
Security disability, Social Security insurance, or
retirement.

Variables

Multiple variables were assessed in the utiliza-
tion patterns of facet joint interventions in the
Medicare population from 2019 to 2020 in
order to evaluate the impact of the COVID-19
pandemic, including an analysis of the usage
patterns from 2010 to 2019 and 2010 to 2020.
Additionally, multiple characteristics of the
Medicare population and the growth of that
population were also studied.

Historically, facet joint interventions have
been performed by physicians of various spe-
cialties, including interventional pain manage-
ment (- 09 specialty code), pain medicine
(- 72), anesthesiology (- 05), physical medi-
cine and rehabilitation (- 25), neurology
(- 13), radiology (- 30, - 94), and psychiatry
(- 26). A multitude of other specialties also
perform interventional procedures less fre-
quently. Based on Medicare designations,
orthopedic surgery (- 20), general surgery
(- 17), and neurosurgery (- 14) are combined
as a surgical group; diagnostic radiology (- 30),
and interventional radiology (- 94) are com-
bined as a radiological group. All other physi-
cians constitute a separate group, and all other
providers are considered as ‘‘other providers’’.

The procedure codes for facet joint inter-
ventions in effect during 2000–2020 were as
follows:

• Facet joint interventions (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

• Multiple interventional procedures CPT
codes as utilized in comparative evaluations
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have been described in a recent manuscript
[3].

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

The data were compared based on Medicare
Administrative Contractor jurisdictions.
A Medicare Administrative Contractor or MAC
is a private health insurer who has been granted
certain geographical jurisdictions in the US by
CMS to process Medicare Part A and Part B
medical claims or durable medical equipment
claims for Medicare fee-for-service beneficiaries,
based on the Medicare Prescription Drug
Improvement and Modernization Act (MMA) of
2003.

Data Sources

All the analyzed data were obtained from the
CMS Physician/Supplier Procedure Summary
Master Data from 2000 to 2020 [63]. These data
included all FFS Medicare participants receiving
interventional techniques irrespective of the
type of disability.

Measures

The CMS 100% dataset consists of procedure
codes (primary procedure, add-on, and bilat-
eral), specialty codes, place of service, total ser-
vices, and denied services. The usage pattern
analysis included all allowed services configured
by taking services submitted minus services
denied, any services with zero payments, and
those with a service code of 8 or F. Allowed
services were assessed for each procedure. Rates
were calculated based on Medicare beneficiaries
for the corresponding year and are reported as
procedures per 100,000 Medicare beneficiaries.

Bias

The data was purchased from CMS by the
American Society of Interventional Pain Physi-
cians (ASIPP). The study was conducted using
the internal resources of the primary author’s

practice without external funding or grants,
either from industry or elsewhere.

Study Size

The study size is large with the inclusion of all
patients under Medicare FFS undergoing facet
joint interventions in all settings for all regions
in the US for chronic spinal pain from 2000 to
2020.

Data Compilation

The data were compiled using Microsoft Access
2020 and Microsoft Excel 2020 (Microsoft Cor-
poration, Redmond, WA, USA).

Funding

There was no external funding in the prepara-
tion of this manuscript.

RESULTS

Participants

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

Descriptive Data of Population
Characteristics

Table 1 shows various characteristics of Medi-
care beneficiaries and facet joint interventions
from 2000–2010 and 2010–2019, and with spe-
cial emphasis on 2019 to 2020. From 2000 to
2010, the overall US population increased 9.4%
with those older than 65 years of age increasing
by 14.8%. The proportion of the elderly popu-
lation in the US constituted 12.4% in 2000,
which increased to 13% in 2010 and 16.9% in
2020. Medicare beneficiaries also showed simi-
lar changes during 2010 to 2020, with the
number of Medicare beneficiaries increasing
33% in contrast to a change in the total popu-
lation of 7%, and the population above 65 years
of age increasing to 39%. The ratio of Medicare
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beneficiaries was 14% in 2000, which increased
to 18.9% in 2020 with an increase of 24% from
2010 to 2020.

Facet joint interventions from 2000 to 2010
showed a progressive increase in annual services
of 16.3% with an average annual change per
100,000 Medicare recipients of 14.4%. However,
from 2010 to 2019, there was a deceleration in
growth with services increasing at an annual
rate of only 5.3%, whereas the average annual
change per 100,000 Medicare recipients
increased by only 2.2%. From 2019 to 2020,
facet joint interventions services decreased
16.6%, with the average annual change per
100,000 Medicare recipients decreasing by
18.5%. Utilizing the number of episodes or
patient encounters per region, changes were
similar. However, significant negative effects
were seen from 2019 to 2020 with services
decreasing to 3600 from 4416 per 100,000
Medicare recipients and episodes decreasing
from 1774 in 2019 to 1432 in 2020.

Figure 1 shows changes in the Medicare
population and utilization of facet joint proce-
dures in Medicare beneficiaries, as well as the
rate of facet joint procedures per 100,000 ben-
eficiaries. It also shows the change in the rate of
facet joint episodes.

Utilization Characteristics

Table 2 shows the frequency of utilization of
facet joint interventional services, which also
includes add-on codes in the FFS Medicare
population from 2000 to 2020. This table shows
data of facet joint nerve blocks and radiofre-
quency neurotomy, both in the cervical/tho-
racic spine and the lumbar/sacral spine. From
2000 to 2010, services increased 17.4% for cer-
vical facet joint nerve blocks at a rate of 15.5%
annually compared to lumbar facet joint nerve
blocks, which increased 15.7% at an annual rate
of 13.8%. During the same period, radiofre-
quency neurolytic procedures increased in cer-
vical spine total services by 25.6% at an annual
rate of 23.5%, compared to those in the lumbar
spine of 21.7 and 19.6%. From 2000 to 2010, all
cervical facet joint interventions increased by
18.8%, services per year at an average annual
rate of 16.8%, whereas all lumbar facet joint
interventions increased by 15% at an average
annual rate of 13.8%. There was an increase in
all facet joint interventions by 16.3% at an
annual rate of 14.4%. From 2010 to 2019, there
were substantial changes with an increase in
cervical facet joint nerve blocks of 4.9% at an

Fig. 1 Analysis of the annual growth the utilization rate of facet joint services in the Medicare beneficiaries, and the rate of
episodes per 100,000 Medicare beneficiaries (data presented in Table 1)
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average annual rate of 1.8%, compared to lum-
bar facet joint nerve blocks with an increase of
3.7% services at an average annual 0.7% rate of
change. In contrast, during the same period
from 2010 to 2019, cervical facet neurolysis
procedures increased 9.7% at an average annual
rate of 6.5%, and lumbar facet neurolysis pro-
cedures increased 7.8% at an average annual
rate of 4.7%. All cervical facet joint interven-
tions increased 6.1% at an average annual rate
of 3%, and lumbar facet joint interventions
increased 5% and 2%. There was an overall
increase of all facet interventions by 5.3%, at an
average rate of 2.2% per annum. There was a
complete reversal from 2019 to 2020 with cer-
vical facet joint nerve blocks decreasing 18.7%
at an average annual rate of decrease of 20.5%
compared to lumbar facet joint nerve blocks
which decreased 15% at an average annual rate
of 16.7%. Radiofrequency neurotomy proce-
dures in the cervical spine decreased 11.1% at
an average annual rate of 13.1% compared to
the decreases in lumbar facet joint radiofre-
quency neurotomies of 15% at an average
annual rate of 16.7%, with an overall decrease
of all services by 16.6% at an average annual
rate of 18.5%.

Figure 2 shows the same data in a graphic
presentation.

Table 3 shows the frequency of facet joint
interventional episodes utilizing primary codes
only without add-on codes. While the total
number of episodes compared to services was
lower, the rate of change showed similar pat-
terns with increases similar to those presented
above with slightly different percentages.

Figure 3 shows the data in a graphic display.
The data also show the number of proce-

dures per episode was 2.6 in 2000 and 2010,
with 2.5 procedures per episode in 2019 and
2020.

As shown in Tables 2 and 3, the declines were
steeper for lumbar facet joint interventions
compared to cervical facet joint interventions.
The comparison in decline of services is also
based on the number of services provided.
Lumbar facet joint services were 777 in the year
2000 per 100,000 Medicare beneficiaries, which
increased to 3365 in 2019 and decreased to 2741
in 2020 compared to cervical total rate ofT
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services of 69 vs. 777 in 2000 and 414 vs. 3365
in 2019 and 2741 vs. 338 in 2020. Thus, for each
cervical procedure, over 8.5 lumbar procedures
are performed. Similarly, cervical facet joint
episodes also show similar ratios with 22 in
2000 compared to 294 for lumbar facet joint
interventions, changing to 322 for cervical facet
joint episodes compared to 1360 for lumbar
facet joint episodes in 2019, whereas in 2020,
the numbers were 280 vs. 1094 for cervical and
lumbar, respectively, with a ratio of 3.9 episodes
of lumbar interventions compared to one
intervention of cervical episode.

Specialty Characteristics

Table 4 and Fig. 4 show the frequency of uti-
lization of facet joint interventions on specialty
designation. Interventional pain management
specialties gradually increased their share from

71.1% in 2000 to over 94% in 2018, continuing
through 2020.

Site of Service Characteristics

Facet joint interventions are performed 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 interven-
tional techniques based on the location of the
procedures performed, as shown in Table 5.

DISCUSSION

The present analysis of utilization patterns of
facet joint interventions in managing spinal
pain through 2020 provides an update from
previous publications up to 2018 [16, 18], and
assesses the impact of the COVID-19 pandemic

Fig. 2 Annual change in frequency of utilization of facet joint interventional services from 2000 to 2020 per 100,000
Medicare recipients. Data derived from Table 2
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in the Medicare FFS population. Overall results
showed a continued increase, albeit at a slower
rate, of facet joint interventional services of
5.3% at an average annual rate of 2.2% from
2010 to 2019, compared to the data from 2000
to 2010, which demonstrated a significant pro-
gressive increase in annual services of 16.3%
with an average annual change per 100,000
Medicare recipients of 14.4%. The reduction in
growth and decline of some procedures with an
increase of others has been observed from 2010
onwards as in previous evaluations [16]. In
addition, from 2000 to 2010, lumbar facet joint
injections sessions or episodes grew by 14% at
an average annual rate of 12.1%, but declined
from 2010 to 2019 to a growth rate of 3.7% with
an average annual rate of 0.7%. From 2000 to
2010, cervical/thoracic facet joint injection
episodes increased by 17.4% at an average
annual rate of 15.5%. Although those proce-
dures increased during 2010 to 2019, they did
so at a slower pace of 4.9% at an average annual
rate of 1.8%. Cervical/thoracic facet neurolysis

procedures grew during 2000–2010 by 25.6% at
an annual rate of 23.5%. Those procedures had
a slower increase during 2010 to 2019 of 9.7% at
an average annual rate of 6.5%.

The greatest decline in growth rates during
2010 to 2019 occurred with lumbar/sacral facet
joint injections, decreasing to 3.7% at an aver-
age annual rate of 0.7%. Comparatively, growth
in lumbar/sacral facet neurolysis declined to
7.8% at an average annual rate of 4.7%, while
cervical/thoracic neurolysis declined to 9.7%
with an average annual rate of 6.5%.

One of the important findings of this analy-
sis is the substantial drop in all services due to
the COVID-19 pandemic that led to facility
closures and lack of access to interventions.
Comparing data from 2019 to 2020 for all cer-
vical/thoracic and lumbar/sacral interventions
there was a pronounced absolute decline of
16.6% in services at an average annual rate of
- 18.5%. The declines were based on only 9
months of data in 2020; had the entire data
from 2020 been available, the declines would

Fig. 3 Annual change in frequency of utilization of facet joint interventions episodes (primary codes only) from 2000 to
2020, in Medicare recipients
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have likely been more severe. Another impor-
tant finding was the significant isolated decline
in lumbar/sacral facet joint injections from
2010 to 2019, and an even greater drop in both
services and rate during 2019–2020 of - 18.7%
and - 20.6%, respectively. In addition, the data
show that the 2.2% growth of facet joint inter-
ventions was less than the 3% growth of the
Medicare beneficiary population from 2010 to
2019. There was also a decrease in episodes from
2019 to 2020 of 19.3% compared to the Medi-
care population growth of 2.3%, which was less
than the prior years because of the significant
number of COVID-19 deaths.

Analysis of various expenditures in 2020
shows both Medicare and Medicaid expendi-
tures for physicians and clinical services slowed
in 2020 [11]. Even then, Medicare spending
increased 0.5%, which is down from the 8.9%
increase in 2019, with the deceleration driven
by a decline in all interventional techniques
from 2019 to 2020. In particular, there was a
decrease in epidural interventions and percuta-
neous adhesiolysis procedures when compared
to earlier years [3, 17, 19, 20, 22].

There was a reversal of growth and decline of
facet joint interventions from 2010 to 2019,

These declines after 2010 may be attributed to
multiple health care regulations initiated by the
Affordable Care Act (ACA) [64–70], enactment
of multiple LCDs [53–58], advocacy in the favor
of radiofrequency neurotomy procedures [71],
and reduced reimbursement rates [66, 72, 73].
In addition, disagreements as to the lack of
indications and medical necessity may also
have significant influence on reduced services,
which extends beyond the Medicare FFS popu-
lation to managed care organizations and
includes those of Medicaid, all of Medicare, and
services provided by commercial payers.

Overall decline in utilization patterns is
often described as a positive sign; however, this
can also imply impaired access. Further, this
may also indicate denial of procedures which do
not meet controversial criteria and ‘‘evidence’’
in the diagnosis and treatment of facet joint
pain [43, 47, 74–90]. The focus should be to
develop evidence-based data founded on prag-
matic trials with real-world evidence [83, 84].

Similar to any epidemiological or analytic
study, this analysis incorporates some limita-
tions including lack of availability of data from
approximately 40% of the participants enrolled
in the Medicare Advantage Plans. Another

Fig. 4 Frequency of facet joint interventions rates by specialty groups from 2000 to 2020, in Medicare recipients
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limitation is the lack of monthly data for 2020,
which might have demonstrated greater decli-
nes in the utilization of facet joint
interventions.

CONCLUSIONS

No one can fully understand the extent of the
detrimental effects of COVID-19 on patient
care. The COVID-19 pandemic significantly
impacted the utilization patterns of facet joint
interventions producing an overall decline of
18.5%. Facet joint interventions grew at a slow
rate from 2010 to 2019 with an overall annual
increase of only 2.2% per 100,000 Medicare
recipients. The decreasing number of facet joint
interventions and other interventional proce-
dures in conjunction with the reduced number
of prescriptions and dosages of opioids is most
certainly creating access issues for chronic pain
patients [4]. A change in the regulatory and
practice atmosphere is required to improve
access to care for patients with chronic spinal
pain.
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