
Background: Recent reports of the United States Government Accountability Office (GAO), 
the Medicare Payment Advisory Commission (MedPAC), and the Office of Inspector General 
(OIG) expressed significant concern with overall fiscal sustainability of Medicare and exponential 
increase in costs for interventional pain management techniques. 

Interventional pain management (IPM) is an evolving specialty amenable to multiple influences. 
Evaluation and isolation of appropriate factors for increasing growth patterns have not been per-
formed. 

Study Design: Analysis of the growth of interventional techniques in managing chronic pain 
in Medicare beneficiaries from 1997 to 2006.

Objective: To evaluate the use of all interventional techniques. 

Methods: The standard 5% national sample of the CMS carrier claim record data for 1997, 
2002, and 2006 was utilized. This data set provides information on Medicare enrollees in the fee-
for-service Medicare program. Current procedural technology (CPT) codes for 1997, 2002, and 
2006 were used to identify the number of procedures performed each year, and trends in expen-
ditures.

Results: Interventional techniques increased significantly in Medicare beneficiaries from 1997 
to 2006. Overall, there was an increase of 137% in patients utilizing IPM services with an in-
crease of 197% in IPM services, per 100,000 Medicare beneficiaries. The majority of the increas-
es were attributed to exponential growth in the performance of facet joint interventions. 

There was a 13.9-fold difference in the increase between the state with the lowest rate and the state 
with the highest rate in utilization patterns of interventional techniques (California 37% vs. Connect-
icut 514%), with an 11.6-fold difference between Florida and California (431% vs. 37% increase). In 
2006, Florida showed a 12.7-fold difference compared to Hawaii with the lowest utilization rate. 

Hospital outpatient department (HOPD) expenses constituted the highest increase with fewer 
patients treated either in an ambulatory surgery center (ASC) or in-office setting. Overall HOPD 
payments constituted 5% of total 2006 Medicare payments, in contrast to 57% of total IPM 
payments, an 11.4-fold difference.

Limitations:  The limitations of this study include a lack of inclusion of Medicare participants 
in Medicare Advantage plans and potential documentation, coding, and billing errors. 

Conclusion: This study shows an overall increase of IPM services of 197% compared to an in-
crease of 137% in patients utilizing IPM services from 1997 to 2006.  

Key words: Interventional techniques, interventional pain management, facet joint injections, 
epidural steroid injections, sacroiliac joint injections, chronic pain, chronic spinal pain, ambula-
tory surgery center (ASC), hospital outpatient department (HOPD) 
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quirements, resulting in approximately $96 million in 
improper payments. Medicare allowed an additional 
$33 million in improper payments for associated fa-
cility claims. Facet joint injection services provided 
in an office were more likely to have an error than 
those provided in an ambulatory surgery center (ASC) 
or hospital outpatient department (HOPD). The error 
rates were lower in a facility setting compared to an 
office setting (71% vs. 51%). Further, based on spe-
cialty error rate in an office setting, IPM -09 scored the 
best with a 12% error rate, whereas several special-
ties scored a 100% error rate and anesthesiology had 
a 63% error rate, pain medicine -72 with a 56% error 
rate, and physical medicine and rehabilitation with a 
50% error rate. Finally, the OIG report also illustrated 
that approximately 35% of the Medicare facet joint 
injections were performed by non-interventional pain 
physicians, 19% by general practitioners, internists, 
and family practice physicians, while the remaining 
16% were performed by orthopedic surgeons, neu-
rologists, and rheumatologists (3). Manchikanti et al 
(7-11) showed approximately one-fourth of all inter-
ventional procedures were performed by non-inter-
ventional physicians.

IPM is an evolving speciality. It is defined as the 
“discipline of medicine devoted to the diagnosis and 
treatment of pain related disorders principally with 
the application of interventional techniques in man-
aging subacute, chronic, persistent, and intractable 
pain, independently or in conjunction with other mo-
dalities of treatment” (14). The Medicare Payment 
Advisory Commission (MedPAC) also defined inter-
ventional techniques as minimally-invasive procedures 
including: percutaneous precision needle placement, 
with placement of drugs in targeted areas or ablation 
of targeted nerves; and some surgical techniques for 
the diagnosis and management of chronic, persistent, 
or intractable pain such as laser or endoscopic dis-
cectomy, intrathecal infusion pumps, and spinal cord 
stimulators. 

At present, to be board certified by pain medicine 
subspecialty, the primary board certifications must be 
in anesthesiology, physical medicine and rehabilita-
tion, or neurology and psychiatry. Occasionally, other 
specialists  have been admitted to the certification, but 
interventional techniques are frequently performed by 
physicians in multiple other specialities. Interventional 
techniques are also performed in multiple settings, 
namely offices, ASCs, and HOPDs. HOPDs and ASCs 
are considered as facility settings, whereas non-facility 

The United States Government Accountability 
Office (GAO) in a letter to the Senate on 
September 26, 2008, informed the Senate 

that rapid spending growth for Medicare Part B 
- which covers physician and other patient services - 
has heightened concerns about the long-range fiscal 
sustainability of Medicare (1). In addition, Medicare 
Part B expenditures are expected to increase over 
the next decade at an average annual rate of about 
8%, which is faster than the projected 4.8% annual 
growth rate in the national economy over this time 
(2). In another report (3) in September 2008, the 
Department of Health and Human Services, Office 
of Inspector General (OIG), reported that Medicare 
paid over $2 billion in 2006 for interventional pain 
management (IPM) procedures (4). This report also 
showed that from 2003 to 2006, the number of 
Medicare claims for facet joint injections, increased by 
76% (3,5). Overall, payments for facet joint injections 
increased from $141 million in 2003 to $307 million 
in 2006, representing both physician and facility 
payments. Friedly et al (6) documented that between 
1994 and 2001, there was a 271% increase in lumbar 
epidural steroid injections and a 231% increase in facet 
injections. They also showed that the total inflation-
adjusted reimbursed costs (professional fees only), for 
lumbosacral injections increased from $24 million to 
over $175 million. Manchikanti et al (7-11) in multiple 
publications have shown an increase in interventional 
techniques. Friedly et al (12) also showed significant 
geographic variation in epidural steroid injection 
use in Medicare patients in the United States. They 
reported that in 2001, there was a 7.7-fold difference 
between the state with the lowest rate (Hawaii at 
5.2 per 1,000) and the state with the highest rate 
(Alabama at 39.9 per 1,000). The variation among 
health referral regions, which are small in size, was 
even greater, with an 18.4-fold difference from 5.6 per 
1,000 in Honolulu, Hawaii, to 103.6 per 1,000 in Palm 
Springs, California. Higher statewide rates of epidural 
steroid injections were associated with significantly 
higher rates of lumbar surgery. 

A number of investigations by the Federal Bureau 
of Investigations (FBI) and the OIG have found inap-
propriate activity related to interventional techniques. 
In one such case, a physician was convicted on mul-
tiple counts of healthcare fraud for IPM procedures 
(13). The findings of the OIG report (3) also illustrated 
that 63% of facet joint injection services allowed by 
Medicare in 2006 did not meet Medicare program re-
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settings include physician offices. The publication of 
the fee schedule has changed significantly since 1997 
including multiple new codes, significantly higher pay-
ments for procedures performed in an office setting to 
cover office overhead, and payment rate settings for 
HOPDs and ASCs (15-38). 

Chronic pain in the United States is highly prev-
alent with substantial economic impact. It has been 
stated that chronic pain affects more adults in the 
United States than diabetes, heart disease, and can-
cer combined (39). The prevalence studies have shown 
that in the adult population chronic pain ranges from 
2% to 40%, with a median point prevalence of 15% 
(40,41). Persistent pain has been reported with an 
overall prevalence of 20% of primary care patients, 
with approximately 48% reporting back pain, which 
was persistent in 49% of the patients 12 months later 
(42,43). The literature has consistently described the 
high prevalence of chronic persistent pain with asso-
ciated functional and psychological disabilities, and 
health, social, and economic impact (44-88). 

The primary purpose of this study is to evaluate 
the use of all interventional techniques including epi-
dural injections, adhesiolysis procedures, facet joint in-
terventions, sacroiliac joint injections, disc procedures, 
vertebral augmentation procedures, implantables, and 
other types of nerve blocks. Trigger point injections, 
intraarticular injections, surgical decompressions, 
and fusions were not included. In this evaluation we 
sought to identify trends in the number of procedures, 
reimbursement, and speciality involvement. 

Methods

The study was performed utilizing the standard 
5% national sample of the Centers for Medicare and 
Medicaid Services (CMS) Carrier Claim Record (former-
ly Physician/Supplier Part B) for 1997, 2002, and 2006. 
This data set is a sample of those enrolled in the fee-
for-service Medicare program. The CMS’s 5% sample 
data set is therefore unbiased and unpredictable in 
terms of any patient characteristics, but does allow for 
tracking patients over time and across databases and 
also provides data for individual states. CMS makes 
the 5% sample available to researchers, as the 100% 
data set is too large and is not feasible to use for re-
search purposes. Even though previous studies (6,12) 
used only patients aged 65 or older, in this study we 
have used all patients enrolled in Medicare. A signifi-
cant proportion of patients below the age of 65 re-
ceive IPM services. Medicare represents the single larg-

est healthcare payor in the United States, with over 43 
million beneficiaries in 2006 (89). Thus, the procedures 
performed on the Medicare beneficiaries represent a 
large proportion of the procedures for chronic pain 
being performed in the United States. Results from 
the 5% sample were multiplied by 20 to yield esti-
mates for the entire Medicare beneficiary population. 
Rates were calculated based on Medicare beneficiaries 
for the corresponding year and are reported as proce-
dures per 100,000 Medicare beneficiaries. 

For analysis, the CPT procedure codes for interven-
tional techniques were identified for years 1997, 2002, 
and 2006. The data were tabulated based on the place 
of service – HOPD, ASC, or office. The calculated data 
included Medicare beneficiaries, number of Medicare 
patients receiving IPM services, number of visits per 
patient, total allowed charges for IPM services, and 
average allowed charges per visit. Further, facility 
charges were identified for HOPDs, ASCs, and offices 
(office facility portion as overhead expense = total of-
fice payment minus physician payment). HOPD facility 
payments were estimated based on national payment 
rates with considering modifiers, due to non-availabil-
ity of HOPD data in Carrier Claim Records.

From the national sample of the CMS data set, 
patient diagnoses were identified based on the most 
commonly used to the least commonly used. The data 
was analyzed by each state. 

For the purposes of this study allowed charges 
were used to estimate the costs for Medicare for these 
procedures. Costs were also adjusted for healthcare 
inflation using the U.S. Bureau of Labor Statistics Con-
sumer Price Index for Medical Care Services, and rep-
resent costs for 2006 (90).

IPM specialties were described as those providers 
designated in interventional pain management -09, 
pain medicine -72, anesthesiology -05, physical medi-
cine and rehabilitation -25, neurology -13, psychiatry 
-26, orthopedic surgery -20, and neurosurgery -14 (91). 
For general physicians - general practice -01, family 
practice -08, and internal medicine -11 were utilized. 
All other providers were considered as other physi-
cians and providers.

Statistical Analysis
The data were analyzed using SPSS (9.0) statistical 

software, Microsoft Access 2003, and Microsoft Excel 
(2003). For the comparison, the Z test was used.  The 
procedure rates were calculated per 100,000 Medicare 
beneficiaries. 
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Results 

Population Characteristics
As illustrated in Table 1, the number of Medicare 

patients receiving interventional techniques increased 
from 478,640 in 1997 to 1,289,040 in 2006 with an in-
crease of 169% from 1997 to 2006. Medicare patients 
receiving IPM services per 100,000 increased 137% 

from 1997 to 2006. Overall, IPM services increased 
235%, whereas services per 100,000 increased 197%. 
Proportionately, Medicare beneficiaries receiving IPM 
services increased from 1.24% in 1997 to 2.97% in 
2006, an increase of 140%. There was no significant 
change in average visits per patient. 

Figure 1 illustrates the number of patients receiv-

Table 1. Characteristics of  Medicare beneficiaries and interventional pain management (IPM) services.

  1997 2002 2006
% of change 

2002-2006 1997-2006

U.S. Population (in thousands) 267,784 288,369 299,395 3.8% 11.8%

     ≥ 65 years  (in thousands) 34,933 35,602 37,125 4.3% 6.3%

       Percent 13.0% 12.3% 12.4% 0.8% -4.9%

Medicare Beneficiaries  (in thousands) 38,465 40,503 43,339 7.0% 12.7%

    % of Medicare beneficiaries to U.S. population 14.4% 14.0% 14.5% 3.6% 0.8%

     ≥ 65 years (in thousands) 33,636 34,698 36,317 4.7% 8.0%

     Percent 87.4% 85.7% 83.8% -2.2% -4.2%

     < 65 years (in thousands) 4,829 5,805 7,022 21% 45%

      Percent 12.6% 14.3% 16.2% 13.3% 28.6%

IPM  Services

Number of Medicare patients receiving IPM services 478,640 837,240 1,289,040 54.0% 169.3%

    % of Medicare beneficiaries 1.24% 2.07% 2.97% 43.5% 139.5%

   IPM patients per 100,000 1,244 2,067 2,947 42.6% 136.9%

Number of visits 1,032,820 1,766,960 2,840,380 60.7% 175.0%

   IPM visits Per 100,000 2,685 4,363 6,554 50.2% 144.1%

Services 1,377,000 2,472,920 4,610,360 86.4% 234.8%

   IPM services per 100,000 3,580 6,106 10,638 74.2% 197.2%

Average visits per patient 2.2 ± 2.2 2.1 ± 1.84 2.2 ± 1.95 -- --

Fig. 1. Number of  Medicare patients receiving IPM services, visits, and services per 100,000 Medicare beneficiaries.
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ing IPM services with a 137% increase from 1997 to 
2006, visits increasing 144%, and services increasing 
197% per 100,000 Medicare beneficiaries.

Figure 2 illustrates the number of Medicare pa-
tients and services by age group (≥ 65 or < 65) per 
100,000 Medicare beneficiaries. There is a higher pro-
portion of patients in IPM settings below age 65 re-
ceiving services increasing from 1,522 in 1997 to 3,553 
in 2006, a 133% increase, whereas the patients aged 
65 or older increased from 1,204 to 2,862, a 138% in-
crease. Further, the utilization of the procedures was 
higher for patients under the age of 65 with 4.5 ser-
vices per patient in 2006, compared to per patient ser-
vices of 3.35 services per patient aged 65 or older. 

Table 2 illustrates utilization of IPM services by de-
mographic characteristics. Overall, services increased 
333% for Medicare beneficiaries younger than 65 
years, whereas the services increased only 212% for the 

patients aged 65 or older. The female Medicare ben-
eficiaries represented a larger proportion and were 
receiving IPM services more frequently than the male 
beneficiaries (224% vs. 160%) from 1997 to 2006. 

Utilization Characteristics
Table 3 illustrates a summary of frequency of uti-

lization of various categories of interventional tech-
niques in the Medicare beneficiaries population in 
1997, 2002, and 2006. The increase in number of ser-
vices was within the range of increased Medicare ben-
eficiaries receiving IPM services per 100,000 (117%) 
for epidural procedures, less for intrathecal implant-
able pumps, and other types of nerve blocks, while 
there was a significant increase for facet joint inter-
ventions, disc decompression, vertebral augmentation 
procedures, and spinal cord stimulators. Total services 
per 100,000 Medicare beneficiaries increased 197%, 

Fig. 2. Illustration of  number of  Medicare patients and services by age group (< 65 or ≥ 65) per 100,000 Medicare beneficia-
ries.



Pain Physician: January/February 2009:12:9-34

14  www.painphysicianjournal.com

Table 2. Utilization IPM services by demographic characteristics.  

1997 2002 2006 Change from 2002-2006 Change from 1997-2006

 
Medicare
(1,000s) Patients Services Medicare

(1,000s) Patients Services Medicare
(1,000s) Patients Services Medicare

(1,000s) Patients Services Medicare
(1,000s) Patients Services

Total 38,465 478,640 1,377,000 40,503 837,240 2,472,920 43,339 1,289,040 4,610,360 7.0% 54% 86% 12.7% 169% 235%

Age (years)

  < 65 4,829 73,500 259,600 5,805 148,440 516,060 7,022 249,500 1,124,080 21.0% 68% 118% 45.4% 239% 333%

     % 
over 
total

12.55% 15.36% 18.85% 14.33% 17.73% 20.87% 16.20% 19.36% 24.38% 13.0% 9% 17% 29.1% 26% 29%

     Per 
100,000 1,522 5,376 2,557 8,890 3,553 16,008 43% 85% 133% 198%

 ≥ 65 33,636 405,140 1,117,400 34,698 688,800 1,956,860 36,317 1,039,540 3,486,280 4.7% 51% 78% 8.0% 157% 212%

    % 
over 
total

87.45% 84.64% 81.15% 85.67% 82.27% 79.13% 83.80% 80.64% 75.62% -2.2% -2% -4% -4.2% -5% -7%

    Per 
100,000 1,204 3,322 1,985 5,640 2,862 9,600 47% 74% 138% 189%

Gender

   Male 15,655 172,500 493,280 17,761 295,860 829,720 19,140 457,520 1,569,700 7.8% 55% 89% 22.3% 165% 218%

     % 
over 
total

40.70% 36.04% 35.82% 43.85% 35.34% 33.55% 44.16% 35.49% 34.05% 0.7% 0% 1% 8.5% -2% -5%

     Per 
100,000 1,102 3,151 1,666 4,672 2,390 8,201 43% 76% 117% 160%

  
Female 22,810 306,140 883,720 22,742 541,380 1,643,200 24,199 831,520 3,040,660 6.4% 54% 85% 6.1% 172% 244%

     % 
over 
total

59.30% 63.96% 64.18% 56.15% 64.66% 66.45% 55.84% 64.51% 65.95% -0.6% 0% -1% -5.8% 1% 3%

     Per 
100,000 1342 3874 2,381 7,225 3,436 12,565 44% 74% 156% 224%

Race

  Af-
rican-

Ameri-
can

3,308 29,100 81,360 3,872 53,080 150,820 4,320 83,080 328,900 11.6% 57% 118% 30.6% 185% 304%

     % 
over 
total

8.60% 6.08% 5.91% 9.56% 6.34% 6.10% 9.97% 6.45% 7.13% 4.3% 2% 17% 15.9% 6% 21%

     Per 
100,000 880 2,459 1,371 3,895 1,923 7,613 40% 95% 119% 210%

  White 33,426 423,740 1,189,800 31,953 746,140 2,185,420 36,235 1,142,580 3,937,260 13.4% 53% 80% 8.4% 170% 231%

     % 
over 
total

86.90% 88.53% 86.41% 78.89% 89.12% 88.37% 83.61% 88.64% 85.40% 6.0% -1% -3% -3.8% 0% -1%

     Per 
100,000 1,268 3,560 2,335 6,839 3,153 10,866 35% 59% 149% 205%

  Other 1,731 25,800 105,840 4,678 38,020 136,680 2,784 63,380 344,200 -40.5% 67% 152% 60.8% 146% 225%

     % 
over 
total

4.50% 5.39% 7.69% 11.5% 4.54% 5.53% 6.42% 4.92% 7.47% -44.4% 8% 35% 42.7% -9% -3%

     Per 
100,000 1,490 6,114 939 3,375 2,277 12,364 180% 323% 53% 102%
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Table 3. Summary of  the frequency of  utilizations of  various categories of  interventional procedures (excluding continuous epidu-
rals, intraarticular injections, and trigger point and ligament injections) in the Medicare beneficiaries in 1997, 2002, and 2006.

1997 
Services

2002 
Services

2006 
Services

Change from 
2002 to 2006

Change from 
1997 to 2006

Epidural procedures 768,360
(55.8%)

1,179,800
(47.7%)

1,879,060
(40.8%) 59% 145%

Per 100,000 Medicare beneficiaries 1,998 2,913 4,336 49% 117%

Percutaneous adhesiolysis NA 14,760
0.6%

17,500
(0.4%) 19% NA

Per 100,000  Medicare beneficiaries NA 36 41 11%

Facet joint interventions 233,200
(16.9%)

607,760
(24.6%)

1,688,180
(36.6%) 178% 624%

Per 100,000  Medicare beneficiaries 606 1,501 3,895 160% 543%

Sacroiliac joint interventions NA 100,820
(4.1%)

208,980
(4.5%) 107% NA

Per 100,000  Medicare beneficiaries NA 249 482 94%

Discography 7,820
(0.6%

19,060
(0.8%)

22,820
(0.5%) 20% 192%

Per 100,000  Medicare beneficiaries 20 47 53 12% 159%

Disc decompressions 440
(0.0%)

1,540
(0.1%)

2,060
(0.04%) 34% 368%

Per 100,000  Medicare beneficiaries 1 4 5 25% 316%

Vertebroplasty/Kyphoplasty NA 26,140
(1.1%)

88,900
(1.9%) 240% NA

Per 100,000  Medicare beneficiaries - 65 205 218% -

Intrathecal implantable pumps 5,000
(0.4%)

6,740
(0.3%)

7,240
(0.2%) 7% 45%

Per 100,000  Medicare beneficiaries 13 17 17 0% 29%

Spinal cord stimulators 5,640
(0.4%)

14,340
(0.6%)

39,280
(0.9%) 174% 596%

Per 100,000  Medicare beneficiaries 15 35 91 156% 518%

Other types of  nerve blocks 356,540
(25.9%)

501,960
(20.3%)

656,340
(14.2%) 31% 84%

Per 100,000  Medicare beneficiaries 927 1,239 1,514 22% 63%

Total 1,377,000 2,472,920 4,610,360 86% 235%

Per 100,000  Medicare beneficiaries 3,580 6,106 10,638 74% 197%

compared to the increase of the Medicare patients 
utilizing IPM services per 100,000 of 139.5%. 

Figure 3 illustrates increases of procedures char-
acterized as other types of nerve blocks, facet joint in-
terventions, epidurals, and overall totals per 100,000 
Medicare beneficiaries. 

Reimbursement (Cost) Characteristics
Table 4 illustrates data for 2002 and 2006, char-

acteristics of physician and facility reimbursement 
by place of services. These reimbursements include 
allowed charges, which are adjusted to inflation for 
year 2006 (90). This table also illustrates the number 

( ) = percentage or total
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of patients, visits, and services based on the setting. 
Overall total allowed charges increased for all the 
procedures performed in ASC settings 97%, 60% for 
HOPD settings, and 164% for in-office settings.

Place of Service Characteristics
Table 5 illustrates the results of place of service 

characteristics for all 3 settings. In 2006, the number of 
patients receiving IPM services per 100,000 Medicare 

Fig. 3. Number of  procedures per 100,000 Medicare beneficiaries.

Place of  service

2002 2006 % of  
change in 
Services 

from 2002

% of  change 
in allowed 

charges from 
2002Services

Allowed 
Charges Services

Allowed 
Charges

ASC SETTINGS

    Physicians 386,720 $41,668,369 857,840 $89,991,141 122% 116%

    Facility 410,140 $131,696,305 933,840 $250,989,079 128% 91%%

   Total 410,140 $173,364,674 933,840 $340,980,220 128% 97%%

HOPD SETTINGS

    Physicians 1,112,060 $115,679,946 1,422,720 $178,553,463 28% 54%

    Facility# 1,112,060 $482,407,248 1,422,720 $779,914,223 28% 62%

   Total 1,112,060 $598,087,194 1,422,720 $958,467,685 28% 60%

IN-OFFICE SETTINGS

    Physicians 974,140 $81,831,841 2,329,800 $201,972,527 139% 147%

    Office overhead 974,140 $125,947,525 2,329,800 $346,842,253 139% 175%

    Total 974,140 $207,779,366 2,329,800 $548,814,780 139% 164%

OVER ALL (ALL SETTINGS)

   Physicians 2,472,920 $239,180,156 4,610,360 $470,517,131 86% 97%

   Facility including office overhead 2,472,920 $740,051,078 4,610,360 $1,377,745,551 86% 86%

   Grand Total 2,472,920 $979,231,234 4,610,360 $1,848,262,682 86% 70%

Services Per 100,000 6,106 10,638  74%  
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beneficiaries were 1,330 in HOPD settings, double that 
of ASC settings with 601. 

Figure 4 and Table 6 illustrate the characteristics 
of average charges per patient, per visit, and per ser-
vice in HOPD, ASC, and office settings. Also illustrated 
are charges in an office setting, ASC, and HOPD set-
ting for total allowed charges per patient, which are 
the highest in HOPD and lowest in office settings. Per 
service based on CPT code declined 3% in ASC set-
tings for physicians, 16% for facility, with an overall 
decrease of 14%. In contrast, for the HOPD settings, 

Table 5. Place of  service characteristics.

Place of   Service 1997 2002 2006
Per 100,000 Medicare Beneficiaries % of  change from

1997 2002 2006
2002-2006
(5 years)

1997-2006
(10 years)

ASC

    Patients 47,680 134,280 260,400 124 332 601 81% 385%

    Visits 103,100 270,800 523,060 268 669 1,207 81% 350%

   Services 116,500 386,720 857,840 303 955 1,980 107% 554%

HOPD

   Patients 295,420 462,580 576,300 768 1,142 1,330 16% 73%

   Visits 562,780 835,600 1,001,280 1,463 2,063 2,311 12% 58%

   Services 729,160 1,112,060 1,422,720 1,896 2,746 3,283 20% 73%

OFFICE SETTING

   Patients 170,680 303,040 547,780 444 748 1,264 69% 185%

   Visits 389,100 661,180 1,316,060 1,012 1,632 3,037 86% 200%

   Services 531,340 974,140 2,329,800 1,381 2,405 5,376 124% 289%

per service code for physician charges increased by 
21%, and facility charges by 26%, with an overall in-
crease of 25%. Similarly, in office settings, increases 
were seen though less than in HOPD settings with a 
3% increase for physician charges per service, office 
overhead charges of 15%, and overall increase of 10% 
from 2002 to 2006. Fig. 4 illustrates charges in HOPD, 
ASC, and office settings. Also illustrated are charges 
in an office setting, ASC, and HOPD setting for total 
allowed charges per patient, which are the highest in 
HOPD and lowest in office settings.

Fig. 4. Allowed charges per procedure (inflation adjusted), change from 2002 to 2006.
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Table 6. Characteristics of  average charges per patient, per 
visit, and per service by place of  service.

Place of  Service 2002 2006

% of  
change 
from 
2002

ASC 

  Physicians charges  $ 41,668,369  $ 89,991,141 116%

   Per Patient  $  310.31  $  345.59 11%

   Per Visit  $  153.87  $  172.05 12%

   Per Service/Code  $  107.75  $  104.90 -3%

  Facility Charges  $ 131,696,305  $ 250,989,079 91%

   Per Patient  $  913.42  $  983.81 8%

   Per Visit  $  436.77  $  463.95 6%

  Per Service/Code  $  321.10  $  268.77 -16%

  Total Charges  $ 173,364,674  $ 340,980,220 97%

   Per Patient  $ 1,202.42  $  1,336.55 11%

   Per Visit $  574.97  $  630.30 10%

   Per Service/Code  $  422.70  $  365.14 -14%

HOPD

  Physician Charges  $ 115,679,946  $ 178,553,463 54%

   Per Patient  $  250.08  $  309.83 24%

   Per Visit  $  138.44  $  178.33 29%

   Per Service/Code  $  104.02  $  125.50 21%

  Facility Charges  $ 482,407,248  $ 779,914,223 62%

   Per Patient  $ 1,042.86  $  1,353.31 30%

   Per Visit  $  577.32  $  778.92 35%

   Per Service/Code  $  433.80  $  548.19 26%

  Total Charges  $ 598,087,194  $ 958,467,685 60%

   Per Patient  $ 1,292.94  $  1,663.14 29%

   Per Visit  $  715.76  $  957.24 34%

   Per Service/Code  $  537.82  $  673.69 25%
OFFICE SETTING

  Physician Charges  $ 81,831,841  $ 201,972,527 147%

   Per Patient  $  270.04  $  368.71 37%

   Per Visit  $  123.77  $  153.47 24%

   Per Service/Code  $  84.00  $  86.69 3%

  Overhead Charges  $ 125,947,525  $ 346,842,253 175%

   Per Patient  $  415.61  $  633.18 52%

   Per Visit  $  190.49  $  263.55 38%

   Per Service/Code  $  129.29  $  148.87 15%

  Total Charges  $ 207,779,366  $ 548,814,780 164%

   Per Patient  $  685.65  $  1,001.89 46%

   Per Visit  $  314.26  $  417.01 33%

  Per Service/Code  $  213.30  $  235.56 10%

In 2006, HOPD total facility charges were 
$779,914,223 compared to overall facility expendi-
tures for IPM services of $1,377,745,551 (57%). In com-
parison Medicare benefit payments by type of service 
in 2006 were 5% for HOPD services, an 11.4-fold dif-
ference compared to all IPM Services (Fig. 5) (92).

Specialty Characteristics 
Table 7 and Fig. 6 illustrate procedural charac-

teristics based on specialty. Overall increases in ser-
vices were a 74% per 100,000 Medicare beneficiaries 
from 2002 to 2006. However, for general physicians 
the increases were 349% compared to 69% for IPM 
and 40% for other specialties for an overall increase 
of 74%.

As shown in Fig. 6, utilization of IPM services by 
speciality per year increased exponentially for general 
physicians by 70%, compared to an increase of 13.8% 
for IPM physicians, an overall increase of 14.8%.

Characteristic by State
Table 8 and Fig. 7 illustrate the number of over-

all services and services per 100,000 Medicare bene-
ficiaries. The average increase of services from 1997 

Fig. 5. Medicare payments for facility services by type of  
facility in 2006.

18% ASC

25% Office 
overhead

57% 
HOPD
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Fig. 6. Utilization of  IPM services by speciality per year (from 2002 to 2006, per 100,000 Medicare beneficiaries).

Table 7. Utilization of  IPM services by speciality groups.

Speciality 2002 Services 2006 Services
Increases from 2002-2006

(5-year period) 

Interventional pain management 1,999,000
(80.8%)

3,618,300
(78.5%) 81%

    Per 100,000 Medicare beneficiaries 4935 8349 69%

General physicians 85,140
(3.4%)

409,400
(8.9%) 381%

   Per 100,000 Medicare beneficiaries 210 945 349%

Other Specialties 388,780
(15.7%)

582,660
(12.6%) 50%

    Per 100,000 Medicare beneficiaries 960 1344 40%

Total 2,472,920 4,610,360 86%

   Per 100,000 Medicare beneficiaries 6,106 10,638 74%

Interventional Pain Management - Anesthesiology, Pain Management, Neurology, Neurosurgery, Orthopedic Surgery, 
Physical Medicine and Rehabilitation, and Psychiatry; General Physicians - General Practice, Family Practice & Inter-
nal Medicine; Others – all other providers
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Table 8. Number of  services and services per 100,000 Medicare beneficiaries provided by state. 

State 1997 
Services

1997 
Rate

2002  
Services

2002  
Rate

2006  
Services 2006 Rate Change  from 

2002-2006
Change from 

1997-2006

Connecticut 5,300 1,043 16,600 3,051 33,960 6,407 110% 514%

Florida 143,840 5,274 314,940 10,428 861,620 27,979 168% 431%

Delaware 2,520 2,384 6,620 5,911 15,500 11,757 99% 393%

Utah 5,000 2,560 13,640 7,104 27,760 11,286 59% 341%

Hawaii 800 512 2,960 1,728 3,740 2,201 27% 330%

South Carolina 16,480 3,081 44,300 6,534 86,360 12,814 96% 316%

West Virginia 6,660 1,999 15,560 4,322 29,780 8,242 91% 312%

Louisiana 16,520 2,788 34,100 5,664 70,280 11,260 99% 304%

Wyoming 1,500 2,394 4,720 7,008 6,540 9,528 36% 298%

Ohio 42,540 2,527 82,580 5,314 176,260 9,913 87% 292%

Vermont 1,620 1,893 2,840 3,108 6,800 7,387 138% 290%

Alaska 960 2,629 1,340 2,927 5,000 10,066 244% 283%

North Carolina 29,220 2,722 81,260 6,829 137,260 10,416 53% 283%

Massachusetts 18,000 1,901 33,620 3,778 71,260 7,259 92% 282%

Minnesota 11,100 1,736 22,280 3,802 42,800 6,001 58% 246%

Indiana 27,000 3,233 62,800 7,388 101,720 11,026 49% 241%

New Hampshire 4,720 2,918 10,000 6,098 19,580 9,898 62% 239%

Mississippi 14,280 3,505 30,560 7,897 54,240 11,749 49% 235%

Michigan 67,940 4,960 142,440 11,137 247,520 16,386 47% 230%

South Dakota 3,600 3,053 6,120 5,070 11,820 9,921 96% 225%

Texas 97,460 4,506 207,020 8,851 383,280 14,598 65% 224%

Maryland 20,240 3,266 36,900 5,651 73,220 10,341 83% 217%

Colorado 11,900 2,690 26,040 5,198 45,900 8,502 64% 216%

Montana 4,020 3,021 11,280 7,185 14,380 9,477 32% 214%

Maine 4,460 2,146 9,620 4,201 16,040 6,668 59% 211%

Missouri 32,300 3,823 55,040 7,388 108,660 11,690 58% 206%

New Mexico 5,680 2,569 11,340 3,857 21,580 7,824 103% 205%

Illinois 47,220 2,911 91,560 5,659 151,020 8,817 56% 203%

Oregon 6,360 1,333 11,660 2,389 21,800 3,943 65% 196%

Virginia 25,420 2,992 53,800 6,038 88,620 8,706 44% 191%

Tennessee 29,520 3,705 50,400 6,866 101,620 10,705 56% 189%

Kentucky 22,240 3,691 39,360 6,140 72,000 10,361 69% 181%

Wisconsin 23,100 2,998 47,380 6,759 69,640 8,292 23% 177%

Nebraska 7,980 3,179 15,240 5,956 20,960 8,424 41% 165%

Kansas 16,700 4,309 25,600 6,790 46,240 11,376 68% 164%

District of 
Columbia 1,560 2,049 2,300 3,101 3,280 5,400 74% 164%

Washington 15,920 2,247 29,960 4,380 49,640 5,862 34% 161%

Arkansas 19,120 4,436 28,380 5,828 56,020 11,554 98% 160%

Iowa 15,000 3,153 28,160 6,459 40,580 8,206 27% 160%

Alabama 37,280 5,629 79,100 10,491 111,360 14,420 37% 156%

Rhode Island 3,700 2,185 5,200 3,021 8,380 5,420 79% 148%

North Dakota 2,940 2,861 5,940 5,755 6,880 7,024 22% 146%

Nevada 6,360 2,976 14,340 5,411 22,280 7,263 34% 144%
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to 2006 was 197% for the United States, an annual 
percent increase of 19.7%. The states with increases 
greater than 100% of average (i.e. ≥ 297%)  include 
Connecticut, Florida, Delaware, Utah, Hawaii, South 
Carolina, West Virginia, Louisiana, and Wyoming. In 
contrast, decreases of 100% (i.e., < 97%) were seen 
only in 2 states, namely California with a 37% increase 
and Idaho with an 81% increase. The remaining states 
showed increases of 6% to 95%.

There was a 13.9-fold difference between the 
state with the lowest rate – California (37%), and the 
state with the highest rate – Connecticut (514%) from 
1997 to 2006. Florida had 11.6-fold increase compared 
to California (431% vs. 37% increase).

Table 9 illustrates state by state characteristics 
based on highest rate of services per 100,000 Medi-
care beneficiaries for 2006. The average difference for 
the United States for services per 100,000 beneficiaries 

State 1997 
Services

1997 
Rate

2002  
Services

2002  
Rate

2006  
Services 2006 Rate Change  from 

2002-2006
Change from 

1997-2006

Pennsylvania 72,420 3,474 115,840 5,698 181,440 8,416 48% 142%

New Jersey 39,940 3,378 74,660 6,016 98,940 7,968 32% 136%

Oklahoma 20,160 4,056 34,640 6,779 52,740 9,528 41% 135%

New York 87,560 3,302 128,540 4,912 203,180 7,244 47% 119%

Arizona 23,280 3,658 36,480 4,606 65,400 8,023 74% 119%

Georgia 44,320 5,098 67,700 7,791 118,760 11,045 42% 117%

Idaho 7,540 4,839 11,720 6,783 16,380 8,749 29% 81%

California 202,840 5,426 188,440 4,989 317,300 7,422 49% 37%

U.S. 1,377,000 3,580 2,472,920 6,106 4,610,360 10,638 74% 197%

Rate - per 100,000 Medicare beneficiaries 

Fig. 7. Percentage of  increase in services per 100,000 Medicare beneficiaries from 1997 to 2006.

Table 8 cont. Number of  services and services per 100,000 Medicare beneficiaries provided by state. 
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was 4.8-fold with the lowest rate of services in Hawaii. 
Fifteen states had above average increases. As shown 
in this table, Florida presented with 27,979 services 
per 100,000 Medicare beneficiaries compared to Ha-
waii with 2,201 services per 100,000 beneficiaries, a 
12.7-fold geographic difference. 

Characteristics of Primary Diagnosis
Table 10 illustrates the primary diagnosis codes 

(the first diagnosis listed) used. The diagnosis code 
of 724.4, used for lumbar radiculitis, dominated with 

Table 9. State by state characteristics based on highest rate of  services per 100,000 Medicare beneficiaries for 2006.

 

Services 
per 100,000 

Medicare 
Beneficiaries

(2006)

Fold difference 
from the lowest 

state

Florida 27,979 12.7

Michigan 16,386 7.4

Texas 14,598 6.6

Alabama 14,420 6.6

South Carolina 12,814 5.8

Delaware 11,757 5.3

Mississippi 11,749 5.3

Missouri 11,690 5.3

Arkansas 11,554 5.2

Kansas 11,376 5.2

Utah 11,286 5.1

Louisiana 11,260 5.1

Georgia 11,045 5.0

Indiana 11,026 5.0

Tennessee 10,705 4.9

North Carolina 10,416 4.7

Kentucky 10,361 4.7

Maryland 10,341 4.7

Alaska 10,066 4.6

South Dakota 9,921 4.5

Ohio 9,913 4.5

New Hampshire 9,898 4.5

Wyoming 9,528 4.3

Oklahoma 9,528 4.3

Montana 9,477 4.3

Illinois 8,817 4.0

 

Services 
per 100,000 

Medicare 
Beneficiaries

(2006)

Fold difference 
from the lowest 

state

Idaho 8,749 4.0

Virginia 8,706 4.0

Colorado 8,502 3.9

Nebraska 8,424 3.8

Pennsylvania 8,416 3.8

Wisconsin 8,292 3.8

West Virginia 8,242 3.7

Iowa 8,206 3.7

Arizona 8,023 3.6

New Jersey 7,968 3.6

New Mexico 7,824 3.6

California 7,422 3.4

Vermont 7,387 3.4

Nevada 7,263 3.3

Massachusetts 7,259 3.3

New York 7,244 3.3

North Dakota 7,024 3.2

Maine 6,668 3.0

Connecticut 6,407 2.9

Minnesota 6,001 2.7

Washington 5,862 2.7

Rhode Island 5,420 2.5

District of Columbia 5,400 2.5

Oregon 3,943 1.8

Hawaii 2,201 1.0

U.S. 10,638 4.8

16.1% of the total usage, followed by diagnosis of 
lumbar spinal stenosis 724.02 with 9.3% of charges, 
with 724.2 a non-specific low back pain code occupy-
ing 9.2% of the charges, followed by lumbar facet 
joint pain code of 721.3 of 7.9%, and lumbar interver-
tebral disc disease 722.52 of 7.2% of the billings. 

Overall Growth Patterns
As shown in Fig. 8, the U.S. population over age 

65 increased 6.3% from 1997 to 2006 with the U.S. 
population increasing 11.8%, while Medicare benefi-
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Table 10. Primary diagnosis codes (first diagnosis) used.

ICD Diagnosis 1997 Percent 2002 Percent 2006 Percent

7244 60,940 12.7% 131,760 15.7% 196,880 15.3%

72402 38,860 8.1% 88,140 10.5% 125,840 9.8%

7242 66,560 13.9% 69,720 8.3% 105,120 8.2%

72252 17,880 3.7% 55,680 6.7% 91,420 7.1%

7213 7,420 1.6% 27,740 3.3% 73,040 5.7%

72210 17,700 3.7% 36,820 4.4% 55,620 4.3%

73313 1,460 0.3% 12,180 1.5% 39,100 3.0%

7202 1,820 0.4% 15,440 1.8% 33,900 2.6%

3556 5,800 1.2% 18,840 2.3% 27,660 2.1%

7234 7,260 1.5% 16,240 1.9% 26,760 2.1%

72283 5,860 1.2% 17,040 2.0% 25,860 2.0%

7231 6,600 1.4% 9,500 1.1% 19,440 1.5%

7210 1,940 0.4% 5,680 0.7% 18,280 1.4%

7243 12,980 2.7% 14,220 1.7% 16,120 1.3%

7246 1,200 0.3% 6,460 0.8% 15,580 1.2%

7295 7,200 1.5% 8,800 1.1% 13,280 1.0%

8404 2,120 0.4% 8,240 1.0% 12,600 1.0%

V5849 480 0.1% 4,740 0.6% 12,280 1.0%

7224 2,300 0.5% 7,120 0.9% 11,980 0.9%

71596 1,780 0.4% 9,360 1.1% 11,600 0.9%

7248 4,240 0.9% 5,680 0.7% 11,180 0.9%

7292 10,700 2.2% 10,320 1.2% 10,040 0.8%

79093 40 0.0% 3,920 0.5% 9,860 0.8%

71941 2,580 0.5% 5,520 0.7% 9,520 0.7%

7245 15,020 3.1% 8,700 1.0% 8,380 0.7%

7220 1,960 0.4% 4,320 0.5% 7,900 0.6%

72273 2,700 0.6% 6,740 0.8% 6,540 0.5%

33383 2,760 0.6% 5,180 0.6% 6,520 0.5%

7238 140 0.0% 3,320 0.4% 6,220 0.5%

8054 480 0.1% 2,120 0.3% 6,060 0.5%

8052 300 0.1% 1,560 0.2% 5,840 0.5%

7230 1,140 0.2% 3,180 0.4% 5,740 0.4%

72400 11,620 2.4% 7,400 0.9% 5,480 0.4%

71946 1,800 0.4% 4,580 0.5% 4,380 0.3%

7262 480 0.1% 1,700 0.2% 4,360 0.3%

71945 2,420 0.5% 2,880 0.3% 4,280 0.3%

3558 1,900 0.4% 2,900 0.3% 4,240 0.3%

71595 400 0.1% 1,780 0.2% 4,000 0.3%

Others 149,800 31.3% 191,720 22.9% 236,140 18.3%

Total 478,640 100.0% 837,240 100.0% 1,289,040 100.0%
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ciaries increased by 12.7%. However, the increase of 
Medicare beneficiaries above 65 years was 8% com-
pared to 45% for less than 65 years of age compared 
to overall U.S. population. The proportion of patients 
receiving IPM services per 100,000 Medicare beneficia-
ries increased 139.5%. 

discussion

Interventional techniques for chronic pain have 
increased dramatically over a period of 10 years from 
1997 to 2006. The increases were present in all set-
tings, by all types of specialists. However increases 
were substantially higher for cost data in-office set-
tings, followed by ASCs. The increases resulted in 
approximately $2 billion in overall payments for in-
terventional techniques in the United States for physi-
cians and all types of facilities (3). 

Over this period of 10 years, patients utilizing IPM 
services per 100,000 Medicare beneficiaries increased 
137%, whereas IPM services increased 197%. The 
study also showed an exponential increase in facet 
joint interventions. The majority of the funding for 
interventional techniques went to hospital settings 
with hospital payments alone higher than the office 
portion of the facility payment or office overhead and 

ASC facility payments ($482 vs. $258 million in 2002 
and $780 vs. $598 million in 2006) even though the 
number of patients treated are significantly less when 
ASCs and offices are combined. There also has been a 
significant increase (349% or 69.8% per year) in gen-
eral physicians performing interventional techniques 
from 2002 to 2006. HOPD revenues from Medicare ex-
penses in 2006 were 5% of the total Medicare spend-
ing, whereas they constituted 57% of expenses for 
IPM procedures, an 11.4-fold difference.

There was a 13.9-fold difference in the increase 
between the state with the lowest rate and the state 
with the highest rate in utilization patterns of inter-
ventional techniques (California vs. Connecticut) from 
1997 to 2006. Further, in 2006 there was a 12.7-fold 
difference between the states with the highest rate in 
utilization pattern of interventional techniques (Flor-
ida) compared to Hawaii with the lowest utilization 
rate. Overall the increase in services from 2002 to 2006 
in Medicare beneficiaries per 100,000 was 74% where-
as for general physicians the increase was 349%, and 
69% for interventional pain physicians, it was 69%, 
with a 5-fold difference between general physicians 
and IPM specialists. 

The results of this evaluation of growth patterns 

Fig. 8. Illustration of  overall growth patterns (percent) from 1997 to 2006 in Medicare beneficiaries.

Yearly increase IPM Services (per 100,000) by 
General Physicians

Yearly increase IPM Services (per 100,000 
Medicare Beneficiaries)

Yearly increase IPM Patients (per 100,000 
Medicare Beneficiaries)

Yearly increase IPM services (per 100,000) by 
IPM physicians

Medicare beneficiaries
(10 years’ increase from 1997 to 2006) 

US population 
(10 years’ increase from 1997 to 2006) 

Medicare beneficiaries > 65 years  
(10 years’ increase from 1997 to 2006) 

US population > 65 years
(10 years’ increase from 1997 to 2006) 

69.8%

19.7%

13.95%

13.8 %

12.7%

11.8%

8.0%

6.3%
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are similar to previous evaluations by others (3,6,12) 
as well as our own evaluations (7,10), however, they 
differ in other aspects. Friedly et al (6,12) focused on 
the escalating use of injection therapies coupled with 
a lack of evidence in managing chronic low back pain 
and geographic variation in epidural steroid injec-
tions. However, they (6) have reached inaccurate con-
clusions (93). 

The critics of IPM continue to claim that there is 
no proof that interventional techniques work, and 
that there is no proof that low back pain, chronic 
pain, or radiculitis or sciatica have increased. How-
ever, disability and economic impact are increasing 
(50,52-62,65,67), Further, there is evidence of in-
creased awareness and diagnostic accuracy and some 
evidence of increasing prevalence (55). Understanding 
of impact of chronic pain has changed over the years, 
specifically with its comorbid disorders and functional 
limitations. In fact, in an evaluation of the prevalence 
and determinants of pain and pain-related disability in 
urban and rural settings in Southeastern Ontario, 76% 
reported some pain over the past 6 months (50). High 
pain intensity with low pain interference was seen in 
26% (Grade II) and high pain intensity with high pain 
interference was seen in 17% (Grades III and IV). Of 
those reporting pain, 49% reported chronic pain de-
fined as pain for a minimum of 90 days over the past 6 
months, which represented 37% of the sample. While 
annual prevalence of chronic low back pain ranges 
from 15% to 45%, with a point prevalence of 30% 
(40-44,47,48,62,63), the lifetime prevalence of spinal 
pain, which also includes neck and thoracic pain, has 
been reported as 54% to 80% (40,46,62-68). In addi-
tion, studies of the prevalence of low back pain and 
neck pain (62,67) and its impact on general health 
showed 25% of patients reporting Grade II to IV low 
back pain with high pain intensity and disability versus 
14% with neck pain. It also has been shown in stud-
ies evaluating chronic low back pain that the average 
age-related prevalence of persistent low back pain 
is approximately 15% in adults, whereas it was 27% 
in the elderly (40-48). Historically, back pain research 
has primarily focused on younger working adults, but 
now there is clear evidence that back pain is one of 
the most frequent complaints in older persons (40-47) 
and is an independent correlate of functional limita-
tions (40,52), perceived difficulty in performing daily 
activities (53), and a risk factor for future disability. 
Finally, the conventional belief that most episodes of 
low back pain will be short-lived (80% to 90% of at-

tacks resolving in about 6 weeks irrespective of the 
administration or type of treatment), with only 5% 
to 10% of patients developing persistent back pain, 
has been questioned, with modern evidence showing 
that chronic persistent low back pain and neck pain 
in adults and the elderly are seen in 25% to 60% of 
patients, one year or longer after the initial episode 
(69-83). In addition, the health and economic impact 
of chronic pain has been stressed more frequently 
(40,52-61,84-88). Finally, advances in understanding 
of the structural basis of chronic spinal pain (40) and 
evidence-based medicine (EBM) may have increased 
utilization (40,94-133) as well as increasing the under-
standing of interventional pain management and, as 
a result, more appropriate utilization. Consequently, 
IPM has recently been defended (134-139).

However, what is being ignored is increasing surgi-
cal procedures and the costs related to the surgical in-
terventions themselves and failed surgical procedures 
as well (140-156). In recent years, surgical discectomies, 
decompressions, and spinal fusions have represented 
the largest portion of the U.S. spine market with 2003 
expenditures of $2.5 billion in the United States of the 
estimated $3 billion for the worldwide spine market 
(140). In the year 2002, more than 1 million spinal 
procedures were performed in the U.S. (140,154). In 
fact, Weinstein et al (142), in a study of the United 
States’ trends and regional variations in lumbar spine 
surgery from 1992 to 2003, showed that lumbar fusion 
rates have increased steadily since 1992 from 0.3 per 
1,000 enrollees in 1992 to 1.1 per 1,000 enrollees in 
2003. They also showed that Medicare spending for 
inpatient back surgery more than doubled over the 
decade. In 2003, lumbar fusion accounted for 47% 
of total spending for back surgery, which was an in-
crease of 14% over 1992. Further, a significant pro-
portion of patients continue to have problems after 
surgical interventions even worse than before. It has 
been shown that epidural fibrosis may account for as 
much as 20% to 36% of all cases of failed back surgery 
syndrome (145,146,157,158) with 8% to 16% of these 
patients having facet joint pain and a significant pro-
portion with sacroiliac joint pain (124), all of which 
may exponentially increase the need for intervention-
al techniques based on the results of surgeries. Even 
then, surgical rates are increasing with only emerging 
evidence (159-163).

Geographic variations were seen in this study; 
however, they were not similar to Friedly et al’s (12) 
report. Friedly et al showed a 7.7-fold difference be-
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tween Hawaii and Alabama for epidural injections, 
whereas our study showed a 13.9-fold difference 
between Connecticut and California and a 11.6-fold 
difference between Florida and California using the 
increases from 1997 to 2006 between the state with 
the lowest rate and the state with the highest rate in 
utilization patterns for all interventional techniques. 
The average difference for the United States for ser-
vices per 100,000 Medicare beneficiaries was 4.8-fold 
with the lowest rate of services in Hawaii. Fifteen 
states had above average increases. In addition, in 
comparison with state wise characteristics for 2006 for 
100,000 Medicare beneficiaries, Florida utilized 27,979 
services, whereas Hawaii utilized 2,201 with a 12.7-
fold difference in utilization patterns from the highest 
state to the lowest state. Connecticut, which showed 
significant increases in comparison, showed a 2.9-fold 
difference indicating changing patterns of utilization 
in Connecticut, but not in Florida.

Our data also agrees with the OIG report (3) that 
there is an explosion in facet joint blocks along with 
a great proportion of non-interventional physicians 
performing these procedures, and a significant pro-
portion of general physicians performing these proce-
dures in an in-office setting. The major and important 
differences between in-office setting and facility set-
ting include credentialing and the necessity to demon-
strate appropriate indications and medical necessity 
for procedures performed in facilities.

There are several limitations to our study. These 
include the lack of inclusion of participants in Medi-
care Advantage plans and potential coding errors. In 
contrast to previous studies (6,12), in this study, we 
employed all patients receiving Medicare either below 
the age of 65 or over the age of 65. This inclusion is 
highly important because patients below the age of 65 
represent a significant proportion of patients receiving 
interventional techniques with higher frequency (4.50 
vs. 3.35 services per patient) in 2006. Since the data set 
does not contain HOPD facility charges, we estimated 
the facility charges for outpatient hospitals, as others 
have in the past (6). Another limitation is that some 
of the variation may be related to coding errors and 
diagnostic ambiguity. However, we have used actual 
data not only for physician services, but also for the 
facility portion of the office services, and ASCs. Fur-
ther, all previous evaluations were outdated, whereas 
our data is within the last 2 years with the latest data 
available. As described by Friedly et al (12) the geo-

graphic variations may be based on physician supply 
as well as local practice conventions, training styles, or 
other factors. Another limitation is that some of the 
variations may be related to coding errors, diagnostic 
ambiguity, or local conventions (6,12,164,165). How-
ever, due to the heightened auditing practices and at-
tention to compliance with the OIG report, it appears 
that this will not have any effect on our data synthesis. 
Nonetheless, studies that have examined the accuracy 
of Medicare claims data for various diagnosis and pro-
cedures including interventional techniques have gen-
erally found that the claims data have a good deal of 
accuracy in capturing procedures and diagnosis codes, 
with positive predictive values ranging from 62% to 
95% (6,12,166-170). Further, this data correlated well 
with utilization data provided by CMS (171). 

Thus, there are multiple causes for the increase in 
costs for interventional techniques which range from 
an explosion of certain procedures and inappropriate 
use, but also are due to increased costs associated with 
increasing numbers of Medicare beneficiaries utilizing 
IPM services and the evidence shown that interven-
tional techniques are effective. 

To combat the problem of overuse, and to some ex-
tent abuse, the OIG (3) has recommended strengthen-
ing program safeguards to prevent improper payment 
for IPM services. Consequently, to do so, CMS should 
establish local carrier determinations (LCDs) across the 
country based on reasonable LCDs which have been 
shown certain IPM procedures to be effective with-
out compromising patient access and care (172) and 
which assist carriers in developing ways to scrutinize 
claims for IPM services in all settings with a special 
focus on in-office settings. In addition, radiographic 
imaging guidance must be mandatory for interven-
tional techniques except for peripheral nerve blocks 
and carriers should carefully monitor the frequency 
limits of diagnostic and therapeutic procedures. Other 
aspects include monitoring of documentation, coding, 
and medical necessity criteria. Finally, Congress should 
enact IPM procedure standards which should only be 
performed in either a facility setting or in an accred-
ited office and only by well-trained, qualified physi-
cians. These steps will improve the standards, access, 
and quality of physicians performing these procedures 
without increasing the cost for the program, and may 
even lead to improved care, reduced costs, and elimi-
nate the necessity to continually reduce reimburse-
ments for physicians and facilities for interventional 
techniques. 
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conclusion

Interventional techniques increased significantly 
in Medicare beneficiaries from 1997 to 2006. Overall, 
there was an increase of 137% in patients utilizing IPM 
services per 100,000 Medicare beneficiaries, with an in-
crease of 197% for IPM services. The study also showed 
an exponential increase in facet joint interventions, sac-
roiliac joint blocks. The majority of the reimbursement 
for interventional techniques goes to the procedures 

performed in HOPDs. There also has been significant in-
crease in general physicians performing interventional 
techniques from 2002 to 2006.

AcknowledgMents

The authors wish to thank Sekar Edem for his as-
sistance in search of literature and Tonie M. Hatton 
and Diane E. Neihoff, transcriptionists, for their assis-
tance in the preparation of this manuscript.

RefeRences

1. Letter to Honorable Representatives 
Gordon H. Smith and John D. Rocke-
feller IV from A. Bruce Steinwald, Direc-
tor, Health Care, United States Govern-
ment Accountability Office. RE: Medi-
care Trends in Fees, Utilization, and Ex-
penditures for Imaging Services before 
and after Implementation of the Deficit 
Reduction Act of 2005. September 26, 
2008.

2. 2008 Annual Report of the Boards of 
Trustees of the Federal Hospital Insur-
ance and Federal Supplementary Medi-
cal Insurance Trust Funds (Washington, 
D.C. March 25, 2008).

3. Department of Health and Human Ser-
vices. Office of Inspector General (OIG). 
Medicare Payments for Facet Joint In-
jection Services (OEI-05-07-00200). 
September 2008. www.oig.hhs.gov/
oei/reports/oei-05-07-00200.pdf

4. Estimate based on OIG analysis of in-
terventional pain management proce-
dure codes in the 2006 100-percent Na-
tional Claims History (NCH) outpatient 
and physician/supplier files. 

5. Estimate based on OIG analysis of fac-
et joint injection procedure codes in 
the following Medicare claims files: (1) 
2003 1-percent sample of NCH outpa-
tient and physician/supplier files, and 
(2) 2006 100-percent NCH outpatient 
and physician/supplier files. 

6. Friedly J, Chan L, Deyo R. Increases in 
lumbosacral injections in the Medicare 
population: 1994 to 2001. Spine 2007; 
32:1754-1760.

7. Manchikanti L, Singh V. The growth of 
interventional pain management in the 
Medicare population. In Manchikanti L 
(ed). Interventional Pain Management: 
Principles and Practice of Documenta-
tion, Billing, Coding, and Practice Man-
agement. ASIPP Publishing, Paducah, 

KY, 2004; pp 445-450.

8. Manchikanti L. Medicare in interven-
tional pain management: A critical 
analysis. Pain Physician 2006; 9:171-
198.

9. Manchikanti L, Giordano J. Physician 
payment 2008 for interventionalists: 
Current state of health care policy. Pain 
Physician 2007; 10:607-626.

10. Manchikanti L, Boswell MV. Interven-
tional techniques in ambulatory surgi-
cal centers: A look at the new payment 
system. Pain Physician 2007; 10:627-
650.

11. Manchikanti L. The growth of interven-
tional pain management in the new 
millennium: A critical analysis of utili-
zation in the Medicare population. Pain 
Physician 2004; 7:465-482.

12. Friedly J, Chan L, Deyo R. Geographic 
variation in epidural steroid injection 
use in Medicare patients. J Bone Joint 
Surg Am 2008; 90:1730-1737.

13. U.S. Department of Justice, U.S. Attor-
ney’s Office, Northern District of Ohio 
(June 9, 2006). Press release. Available 
online at www.usdoj.gov/usao/ohn/
news/09June2006_2.html. Accessed 
on March 18, 2008. 

14. The National Uniform Claims Commit-
tee. Specialty Designation for Interven-
tional Pain Management -09.

15. Medicare Payment Advisory Commis-
sion. December 2001. Report to the 
Congress: Paying for interventional 
pain services in ambulatory settings. 
Washington, DC: MedPAC.

16. Department of Health and Human Ser-
vices, Health Care Financing Adminis-
tration. 42 CFR Parts 410, 411, 414, 415, 
and 485. Medicare Program; Revisions 
to Payment Policies Under the Physi-
cian Fee Schedule for Calendar Year 

2000; Final rule. November 2, 1999.

17. Department of Health and Human Ser-
vices, Health Care Financing Admin-
istration. 42 CFR Parts 410 and 414 
Medicare Program; Revisions to Pay-
ment Policies Under the Physician Fee 
Schedule for Calendar Year 2001; Final 
Rule. November 1, 2000.

18. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 405, 410, 411, 
414, and 415. Medicare Program; Revi-
sions to Payment Policies and Five-Year 
Review of and Adjustments to the Rel-
ative Value Units Under the Physician 
Fee Schedule for Calendar Year 2002; 
Final Rule. November 1, 2001.

19. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 410, 414, and 
485. Medicare Program; Revisions to 
Payment Policies Under the Physician 
Fee Schedule for Calendar Year 2003 
and Inclusion of Registered Nurses in 
the Personnel Provision of the Critical 
Access Hospital Emergency Services 
Requirement for Frontier Areas and Re-
mote Locations; Final Rule. December 
31, 2002.

20. Department of Health and Human Ser-
vices, Centers for Medicare & Med-
icaid Services. 42 CFR Parts 410 and 
414. Medicare Program; Medicare Pay-
ment Policies Under the Physician Fee 
Schedule for Calendar Year 2004; Final 
Rule. November 7, 2003.

21. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 403, 405, 410, 
411, 414, 418, 424, 484, and 486. Medi-
care Program; Medicare Payment Poli-
cies Under the Physician Fee Schedule 
for Calendar Year 2005; Final Rule. No-
vember 15, 2004.



Pain Physician: January/February 2009: 12:3-34

28  www.painphysicianjournal.com

27. Department of Health and Human Ser-
vices, Health Care Financing Adminis-
tration. 42 CFR Part 419. Medicare Pro-
gram; Prospective Payment System for 
Hospital Outpatient Services; Interim 
Final Rule. November 13, 2000.

28. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 413, 419, and 
489. Medicare Program; Changes to the 
Hospital Outpatient Prospective Pay-
ment System for Calendar Year 2002; 
Final Rule. November 30, 2001.

29. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 405, 410 and 
419. Medicare Program; Changes to the 
Hospital Outpatient Prospective Pay-
ment System and Calendar Year 2003 
Payment Rates; and Changes to Pay-
ment Suspension for Unfiled Cost Re-
ports; Final Rule. November 1, 2002.

30. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 410 and 419. 
Medicare Program; Changes to the Hos-
pital Outpatient Prospective Payment 
System and Calendar Year 2004 Pay-
ment Rates; Final Rule. November 7, 
2003.

31. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Part 419. Medi-
care Program; Changes to the Hospital 
Outpatient Prospective Payment Sys-
tem and Calendar Year 2005 Rates; Fi-
nal Rule; November 15, 2004.

32. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 419 and 485. 
Medicare Program; Changes to the Hos-
pital Outpatient Prospective Payment 
System and Calendar Year 2006 Pay-
ment Rates; Final Rule; November 10, 
2005.

33. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 410, 416, 419, 
421, 485, and 488. Medicare Program—
Revisions to Hospital Outpatient Pro-
spective Payment System and Calendar 
Year 2007 Payment Rates; Final Rule. 
November 24, 2006.

34. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 410, 411, 412, 
413, 414, 416, 419, 482, and 485. Medi-
care Program: Changes to the Hospital 
Outpatient Prospective Payment System 
and CY 2008 Payment Rates, the Ambu-
latory Surgical Center Payment System 

and CY 2008 Payment Rates, the Hospi-
tal Inpatient Prospective Payment Sys-
tem and FY 2008 Payment Rates; and 
Payments for Graduate Medical Edu-
cation for Affiliated Teaching Hospitals 
in Certain Emergency Situations Medi-
care and Medicaid Programs: Hospital 
Conditions of Participation; Necessary 
Provider Designations of Critical Ac-
cess Hospitals; Interim and Final Rule. 
November 27, 2007.

35. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 410, 416, 
and 419. Medicare Program: Chang-
es to the Hospital Outpatient Prospec-
tive Payment System and CY 2009 Pay-
ment Rates; Changes to the Ambulato-
ry Surgical Center Payment System and 
CY 2009 Payment Rates; Hospital Con-
ditions of Participation: Requirements 
for Approval and Re-Approval of Trans-
plant Centers to Perform Organ Trans-
plants—Clarification of Provider and 
Supplier Termination Policy Medicare 
and Medicaid Programs: Changes to 
the Ambulatory Surgical Center Condi-
tions for Coverage; Final Rule. Novem-
ber 18, 2008.

36. Department of Health and Human Ser-
vices Health Care Financing Adminis-
tration. 42 CFR Parts 416 and 488 Medi-
care Program; Update of Rate Setting 
Methodology, Payment Rates, Payment 
Policies, and the List of Covered Surgi-
cal Procedures for Ambulatory Surgical 
Centers Effective October 1, 1998; Pro-
posed Rule.

37. Department of Health and Human Ser-
vices, Centers for Medicare and Med-
icaid Services (CMS), Program Memo-
randum Intermediaries / Carriers:  “Up-
date of Rates and Wage Index for Am-
bulatory Surgical Center (ASC) Pay-
ments Effective October 1, 2001,” Sep-
tember 7, 2001. 

38. Department of Health and Human Ser-
vices Centers for Medicare & Medic-
aid Services. 42 CFR Part 416 Medicare 
Program; Update of Ambulatory Surgi-
cal Center List of Covered Procedures; 
Interim Final Rule, May 4, 2005.

39. American Pain Foundation. “Pain Facts 
& Figures.” (2007). Available online 
at www.painfoundation.org/page.
asp?file=Newsroom/PainFacts.htm. 
Accessed on May 3, 2007. 

40. Boswell MV, Trescot AM, Datta S, Schul-
tz DM, Hansen HC, Abdi S, Sehgal N, 
Shah RV, Singh V, Benyamin RM, Patel 

22. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 405, 410, 411, 
413, 414, 424, and 426. Medicare Pro-
gram; Medicare Payment Policies Un-
der the Physician Fee Schedule for Cal-
endar Year 2006 and Certain Provisions 
Related to the Competitive Acquisition 
Program of Outpatient Drugs and Bio-
logicals Under Part B; Final Rule. No-
vember 21, 2005.

23. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 405, 410, 
411, 414, 415, and 424. Medicare Pro-
gram; Medicare Payment Policies, Five-
Year Review of Work Relative Value 
Units, Changes to the Practice Expense 
Methodology Under the Physician Fee 
Schedule, and Other Changes to Pay-
ment Under Part B; Revisions to the 
Payment Policies of Ambulance Servic-
es Under the Fee Schedule for Ambu-
lance Services; and Ambulance Infla-
tion Factor Update for CY 2007; Final 
Rule. December 1, 2006.

24. Department of Health and Human Ser-
vices, Centers for Medicare & Medic-
aid Services. 42 CFR Parts 409, 410, 
411, 413, 414, 415, 418, 423, 424, 482, 
484, and 485. Medicare Program; Re-
visions to Payment Policies Under the 
Physician Fee Schedule, and Other Part 
B Payment Policies for CY 2008; Revi-
sions to the Payment Policies of Ambu-
lance Services Under the Ambulance 
Fee Schedule for CY 2008; and the 
Amendment of the E-Prescribing Ex-
emption for Computer Generated Fac-
simile Transmissions; Final Rule. No-
vember 27, 2007.

25. Department of Health and Human Ser-
vices, Centers for Medicare & Medicaid 
Services. 42 CFR Parts 405, 409, 410, 
411, 414, 415, 424, 485, and 486. Medi-
care Program; Payment Policies Under 
the Physician Fee Schedule and Other 
Revisions to Part B for CY 2009; E-Pre-
scribing Exemption for Computer-Gen-
erated Facsimile Transmissions; and 
Payment for Certain Durable Medical 
Equipment, Prosthetics, Orthotics, and 
Supplies (DMEPOS); Proposed Rule. 
July 7, 2008.

26. Department of Health and Human Ser-
vices, Health Care Financing Adminis-
tration. 42 CFR Parts 409, 410, 411, 412, 
413, 419, 424, 489, 498, and 1003. Of-
fice of Inspector General; Medicare 
Program; Prospective Payment System 
for Hospital Outpatient Services; Final 
Rule. April 7, 2000.



Growth of Interventional Techniques

www.painphysicianjournal.com  29

VB, Buenaventura RM, Colson JD, Cord-
ner HJ, Epter RS, Jasper JF, Dunbar EE, 
Atluri SL, Bowman RC, Deer TR, Swice-
good JR, Staats PS, Smith HS, Burton 
AW, Kloth DS, Giordano J, Manchikanti 
L. Interventional techniques: Evidence-
based practice guidelines in the man-
agement of chronic spinal pain. Pain 
Physician 2007; 10:7-111.

41. Verhaak PF, Kerssens JJ, Dekker J, Sor-
bi MJ, Bensing JM. Prevalence of chron-
ic benign pain disorder among adults: 
A review of the literature. Pain 1998; 
77:231-239.

42. Gureje O, Von Korff M, Simon GE, Gater 
R. Persistent pain and well-being: A 
World Health Organization Study in Pri-
mary Care. JAMA 1998; 280:147-151.

43. Gureje O, Simon GE, Von Korff M. A 
cross-national study of the course of 
persistent pain in primary care. Pain 
2001; 92:195-200.

44. Blyth FM, March LM, Brnabic AJ, Jorm 
LR, Williamson M, Cousins MJ. Chron-
ic pain in Australia: A prevalence study. 
Pain 2001; 89:127-134.

45. Elliott AM, Smith BH, Hannaford PC, 
Smith WC, Chambers WA. The course 
of chronic pain in the community: Re-
sults of a 4-year follow-up study. Pain 
2002; 99:299-307.

46. Yeung SS, Genaidy A, Deddens J, Alhe-
mood A, Leung PC. Prevalence of mus-
culoskeletal symptoms in single and 
multiple body regions and effects of 
perceived risk of injury among man-
ual handling workers. Spine 2002; 
27:2166-2172.

47. Bressler HB, Keyes WJ, Rochon PA, Bad-
ley E. The prevalence of low back pain 
in the elderly. A systemic review of the 
literature. Spine 1999; 24:1813-1819.

48. Lawrence RC, Helmick CG, Arnett FC. 
Estimates of the prevalence of arthri-
tis and selected musculoskeletal dis-
orders in the United States. Arthritis 
Rheum 1998; 41:778-799.

49. Mallen C, Peat G, Thomas E, Croft P. Se-
verely disabling chronic pain in young 
adults: Prevalence from a population-
based postal survey in North Stafford-
shire. BMC Musculoskelet Disord 2005; 
6:42.

50. Tripp DA, Vandenkerkhof EG, McAli-
ster M. Prevalence and determinants of 
pain and pain-related disability in ur-
ban and rural settings in southeastern 
Ontario. Pain Res Manag 2006; 11:225-
233.

51. Cecchi F, Debolini P, Lova RM, Macchi 

C, Bandinelli S, Bartali B, Lauretani F, 
Benvenuti E, Hicks G, Ferrucci L. Epide-
miology of back pain in a representa-
tive cohort of Italian persons 65 years 
of age and older: the InCHIANTI study. 
Spine 2006; 31:1149-1155.

52. Edmond SL, Felson DT. Function and 
back symptoms in older adults. J Am 
Geriatr Soc 2003; 51:1702-1709.

53. Leveille SG, Guralnik JM, Hochberg M, 
Hirsch R, Ferrucci L, Langlois J, Ran-
tanen T, Ling S. Low back pain and dis-
ability in older women: Independent 
association with difficulty but not in-
ability to perform daily living activities. 
J Gerontol A Biol Sci Med Sci 1999; 54:
M487-493.

54. Strine TW, Hootman JM. US national 
prevalence and correlates of low back 
and neck pain among adults. Arthritis 
Rheum 2007; 57:656-665.

55. Harkness EF, Macfarlane GJ, Silman 
AJ, McBeth J. Is musculoskeletal pain 
more common now than 40 years ago?: 
Two population-based cross-sectional 
studies. Rheumatology (Oxford) 2005; 
44:890-895.

56. Urwin M, Symmons D, Allison T, Bram-
mah T, Busby H, Roxby M, Simmons A, 
Williams G. Estimating the burden of 
musculoskeletal disorders in the com-
munity: The comparative prevalence 
of symptoms at different anatomical 
sites, and the relation to social depri-
vation. Ann Rheum Dis 1998; 57:649-
655.

57. Gureje O. Comorbidity of pain and anx-
iety disorders. Curr Psychiatry Rep 
2008; 10:318-322.

58. Watkins EA, Wollan PC, Melton LJ 3rd, 
Yawn BP. A population in pain: Report 
from the Olmsted County health study. 
Pain Med 2008; 9:166-174.

59. Scott KM, Bruffaerts R, Tsang A, Orm-
el J, Alonso J, Angermeyer MC, Benjet 
C, Bromet E, de Girolamo G, de Graaf 
R, Gasquet I, Gureje O, Haro JM, He 
Y, Kessler RC, Levinson D, Mneimneh 
ZN, Oakley Browne MA, Posada-Villa 
J, Stein DJ, Takeshima T, Von Korff M. 
Depression-anxiety relationships with 
chronic physical conditions: Results 
from the World Mental Health Surveys. 
J Affect Disord 2007; 103:113-120.

60. Gureje O, Von Korff M, Kola L, Demyt-
tenaere K, He Y, Posada-Villa J, Lepine 
JP, Angermeyer MC, Levinson D, de Gi-
rolamo G, Iwata N, Karam A, Guima-
raes Borges GL, de Graaf R, Browne 
MO, Stein DJ, Haro JM, Bromet EJ, Kes-

sler RC, Alonso J. The relation between 
multiple pains and mental disorders: 
Results from the World Mental Health 
Surveys. Pain 2008; 135:82-91.

61. Kaaria S, Luukkonen R, Riihimaki H, 
Kirjonen J, Leino-Arjas P. Persistence 
of low back pain reporting among a co-
hort of employees in a metal corpora-
tion: A study with 5-, 10-, and 28-year 
follow-ups. Pain 2006; 120:131-137.

62. Côté P, Cassidy JD, Carroll L. The Sas-
katchewan Health and Back Pain Sur-
vey. The prevalence of neck pain and 
related disability in Saskatchewan 
adults. Spine 1998; 23:1689-1698.

63. Linton SJ, Hellsing AL, Hallden K. A 
population based study of spinal pain 
among 35–45-year old individuals. 
Spine 1998, 23:1457-1463.

64. Miemelainen R, Videman T, Battie MC. 
Prevalence and characteristics of up-
per or mid-back pain in Finnish men. 
Spine 2006; 31:1846-1849.

65. Walker BF, Muller R, Grant WD. Low 
back pain in Australian adults: Preva-
lence and associated disability. J Ma-
nipulative Physiol Ther 2004; 27:238-
244.

66. Bot SD, van der Waal JM, Terwee CB, 
van der Windt DA, Schellevis FG, Bout-
er LM, Dekker J. Incidence and preva-
lence of complaints of the neck and up-
per extremity in general practice. Ann 
Rheum Dis 2005; 64:118-123.

67. Cassidy JD, Carroll LJ, Cotê P. The Sas-
katchewan Health and Back Pain Sur-
vey. The prevalence of low back pain 
and related disability in Saskatchewan 
adults. Spine 1998; 23:1860-1867.

68. Guo HR, Tanaka S, Halperin WE, Cam-
eron LL. Back pain prevalence in US in-
dustry and estimates of lost workdays. 
Am J Public Health 1999; 89:1029-
1035.

69. Cassidy JD, Côté P, Carroll LJ, Kristman 
V. Incidence and course of low back 
pain episodes in the general popula-
tion. Spine 2005; 30:2817-2823.

70. Hestbaek L, Leboeuf-Yde C, Manniche 
C. Low back pain: What is the long-term 
course? A review of studies of general 
patient populations. Eur Spine J 2003; 
12:149-165.

71. Croft PR, Lewis M, Papageorgiou AC, 
Thomas E, Jayson MI, Macfarlane GJ, 
Silman AJ. Risk factors for neck pain: A 
longitudinal study in the general popu-
lation. Pain 2001; 93:317-325.

72. Côté P, Cassidy JD, Carroll LJ, Kristman 
V. The annual incidence and course of 



Pain Physician: January/February 2009: 12:3-34

30  www.painphysicianjournal.com

neck pain in the general population: A 
population-based cohort study. Pain 
2004; 112:267-273.

73. Enthoven P, Skargren E, Oberg B. Clin-
ical course in patients seeking prima-
ry care for back or neck pain: A pro-
spective 5-year follow-up of outcome 
and health care consumption with sub-
group analysis. Spine 2004; 29:2458-
2465.

74. Miedema HS, Chorus AM, Wevers CW, 
van der Linden S. Chronicity of back 
problems during working life. Spine 
1998; 23:2021-2028.

75. Thomas E, Silman AJ, Croft PR, Papa-
georgiou AC, Jayson MI, Macfarlane GJ. 
Predicting who develops chronic low 
back pain in primary care. A prospec-
tive study. Brit Med J. 1999; 318:1662-
1667.

76. Mortimer M, Pernold G, Wiktorin C. 
Low back pain in a general population. 
Natural course and influence of physi-
cal exercise – A 5-year follow-up of the 
Musculoskeletal Intervention Center-
Norrtalje Study. Spine 2006; 31:3045-
3051.

77. Hill J, Lewis M, Papageorgiou AC, 
Dziedzic K, Croft P. Predicting persistent 
neck pain: A 1-year follow-up of a pop-
ulation cohort. Spine 2004; 29:1648-
1654.

78. Hestbaek L, Leboeuf-Yde C, Engberg M, 
Lauritzen T, Bruun NH, Manniche C. The 
course of low back pain in a general 
population. Results from a 5-year pro-
spective study. J Manipulative Physiol 
Ther 2003; 26:213-219.

79. Eriksen J, Ekholm O, Sjogren P, Ras-
mussen NK. Development of and recov-
ery from long-term pain. A 6-year fol-
low-up study of a cross-section of the 
adult Danish population. Pain 2004; 
108:154-162.

80. Borghouts JA, Koes BW, Bouter LM. The 
clinical course and prognostic factors 
of non-specific neck pain: A systemat-
ic review. Pain 1998; 77:1-13.

81. Papageorgiou AC, Silman AJ, Macfar-
lane GJ. Chronic widespread pain in 
the population: A seven year follow up 
study. Ann Rheum Dis 2002; 61:1071-
1074.

82. Kadam UT, Thomas E, Croft PR. Is chron-
ic widespread pain a predictor of all-
cause morbidity? A 3 year prospective 
population based study in family prac-
tice. J Rheumatol. 2005; 32:1341-1348.

83. Holmberg SA, Thelin AG. Primary care 
consultation, hospital admission, sick 

leave and disability pension owing to 
neck and low back pain: A 12-year pro-
spective cohort study in a rural popula-
tion. BMC Musculoskelet Disord 2006; 
7:66.

84. Luo X, Pietrobon R, Sun SX, Liu GG, 
Hey L. Estimates and patterns of direct 
health care expenditures among indi-
viduals with back pain in the United 
States. Spine 2004; 29:79-86.

85. de Lissovoy G, Brown RE, Halpern M, 
Hassenbusch SJ, Ross E. Cost-effec-
tiveness of long-term intrathecal mor-
phine therapy for pain associated with 
failed back surgery syndrome. Clin Ther 
1997; 19:96-112.

86. Maniadakis N, Gray A. The econom-
ic burden of back pain in the UK. Pain 
2000; 84:95-103.

87. Leigh JP, Markowitz SB, Fahs M, Shin C, 
Landrigan PJ. Occupational injury and 
illness in the United States. Estimates 
of costs, morbidity, and mortality. Arch 
Intern Med 1997; 157:1557-1568.

88. Walker BF, Muller R, Grant WD. Low 
back pain in Australian adults: The eco-
nomic burden. Asia Pac J Public Health 
2003; 15:79-87.

89. Medicare Enrollment: National Trends 
1966 - 2007. www.cms.hhs.gov/Medi-
careEnRpts/Downloads/HISMI07.pdf

90. Consumer Price Index. U.S. Depart-
ment of Labor Bureau of Labor Statis-
tics, 2006:3-25. www.bls/gov/cpi/

91. Providers Specialty codes, Appendix 
D. Medicare Part B Reference Manual.    
www.highmarkmedicareservices.com/
partb/refman/index.html. 

92. Medicare: A Primer. The Henry J. Kaiser 
Family Foundation. March 2007.

93. Manchikanti L, Boswell MV, Giordano J. 
Re: Friedly J, Chan L, Deyo R. Increases 
in lumbosacral injections in the Medi-
care population: 1994 to 2001. Spine 
2007; 32:1754-1760. Spine 2007; 
32:3092.

94. Manchikanti L, Boswell MV, Giordano 
J. Evidence-based interventional pain 
management: Principles, problems, 
potential and applications. Pain Physi-
cian 2007; 10:329-356.

95. Manchikanti L. Evidence-based med-
icine, systematic reviews, and guide-
lines in interventional pain manage-
ment: Part 1: Introduction and general 
considerations. Pain Physician 2008; 
11:161-186.

96. Manchikanti L. Evidence-based med-
icine, systematic reviews, and guide-

lines in interventional pain manage-
ment: Part 2: Randomized controlled 
trials. Pain Physician 2008; 11:717-
773.

97. Manchikanti L, Smith HS, Hirsch JA. Ev-
idence-based medicine, systematic re-
views, and guidelines in interventional 
pain management: Part 3: Systematic 
reviews and meta-analyses of random-
ized trials. Pain Physician 2009; 12:35-
72.

98. Abdi S, Datta S, Trescot AM, Schul-
tz DM, Adlaka R, Atluri SL, Smith HS, 
Manchikanti L. Epidural steroids in the 
management of chronic spinal pain: 
A systematic review. Pain Physician 
2007; 10:185-212.

99. Trescot AM, Chopra P, Abdi S, Datta S, 
Schultz DM. Systematic review of ef-
fectiveness and complications of adhe-
siolysis in the management of chronic 
spinal pain: An update. Pain Physician 
2007; 10:129-146.

100. Boswell MV, Colson JD, Sehgal N, Dun-
bar EE, Epter R. A systematic review of 
therapeutic facet joint interventions 
in chronic spinal pain. Pain Physician 
2007; 10:229-253.

101. Buenaventura RM, Shah RV, Patel V, Be-
nyamin R, Singh V. Systematic review 
of discography as a diagnostic test for 
spinal pain: An update. Pain Physician 
2007; 10:147-164.

102. Datta S, Everett CR, Trescot AM, Schultz 
DM, Adlaka R, Abdi S, Atluri SL, Smith 
HS, Shah RV. An updated systemat-
ic review of diagnostic utility of selec-
tive nerve root blocks. Pain Physician 
2007; 10:113-128.

103. Hansen HC, McKenzie-Brown AM, Co-
hen SP, Swicegood JR, Colson JD, 
Manchikanti L. Sacroiliac joint inter-
ventions: A systematic review. Pain 
Physician 2007; 10:165-184.

104. Wolfer L, Derby R, Lee JE, Lee SH. Sys-
tematic review of lumbar provocation 
discography in asymptomatic subjects 
with a meta-analysis of false-positive 
rates. Pain Physician 2008; 11:513-
538.

105. Seghal N, Dunbar EE, Shah RV, Col-
son JD. Systematic review of diagnos-
tic utility of facet (zygapophysial) joint 
injections in chronic spinal pain: An up-
date. Pain Physician 2007; 10:213-228.

106. Manchikanti L, Cash KA, McManus CD, 
Pampati V, Smith HS. Preliminary re-
sults of randomized, equivalence tri-
al of fluoroscopic caudal epidural in-
jections in managing chronic low back 



Growth of Interventional Techniques

www.painphysicianjournal.com  31

pain: Part 1. Discogenic pain without 
disc herniation or radiculitis. Pain Phy-
sician 2008; 11:785-800.

107. Manchikanti L, Singh V, Cash KA, Pam-
pati V, Damron KS, Boswell MV. Pre-
liminary results of randomized, equiv-
alence trial of fluoroscopic caudal epi-
dural injections in managing chronic 
low back pain: Part 2. Disc herniation 
and radiculitis. Pain Physician 2008; 
11:801-815.

108. Manchikanti L, Singh V, Cash KA, Pam-
pati V, Datta S. Preliminary results of 
randomized, equivalence trial of fluo-
roscopic caudal epidural injections in 
managing chronic low back pain: Part 
3. Post surgery syndrome. Pain Physi-
cian 2008; 11:817-831.

109. Manchikanti L, Cash KA, McManus CD, 
Pampati V, Abdi S. Preliminary results 
of randomized, equivalence trial of flu-
oroscopic caudal epidural injections 
in managing chronic low back pain: 
Part 4. Spinal stenosis. Pain Physician 
2008; 11:833-848.

110. Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V. Effectiveness of thorac-
ic medial branch blocks in managing 
chronic pain: A preliminary report of a 
randomized, double-blind controlled 
trial; Clinical trial NCT00355706. Pain 
Physician 2008; 11:491-504.

111. Manchikanti L, Singh V, Falco FJ, Cash 
KA, Fellows B. Cervical medial branch 
blocks for chronic cervical facet joint 
pain: A randomized double-blind, con-
trolled trial with one-year follow-up. 
Spine 2008; 33:1813-1820.

112. Manchikanti L, Singh V, Falco FJ, Cash 
KA, Pampati V. Lumbar facet joint nerve 
blocks in managing chronic facet joint 
pain: One-year follow-up of a random-
ized, double-blind controlled trial; Clin-
ical Trial NCT00355914. Pain Physician 
2008; 11:121-132.

113. Andersson GB, Mekhail NA, Block JE. 
Treatment of intractable discogenic 
low back pain. A systematic review of 
spinal fusion and intradiscal electro-
thermal therapy (IDET). Pain Physician 
2006; 9:237-248.

114. Helm S, Hayek S, Benyamin R, 
Manchikanti L. Systematic review of 
the effectiveness of thermal annular 
procedures in treating discogenic low 
back pain. Pain Physician 2009;12:207-
232.

115. Conn A, Buenaventura R, Datta S, Abdi 
S, Diwan S. Systematic review of cau-
dal epidural injections in the manage-

ment of chronic low back pain. Pain 
Physician 2009; 12:109-135.

116. Parr AT, Diwan S, Abdi S. Lumbar inter-
laminar epidural injections in manag-
ing chronic low back and lower extrem-
ity pain: A systematic review. Pain Phy-
sician 2009; 12:163-188.

117. Benyamin RM, Singh V, Parr AT, Conn 
A, Diwan S, Abdi S. Systematic review 
of the effectiveness of cervical epidur-
als in the management of chronic neck 
pain. Pain Physician 2009; 12:137-157.

118. Buenaventura RM, Datta S, Abdi S, 
Smith HS. Systematic review of thera-
peutic lumbar transforaminal epidural 
steroid injection. Pain Physician 2009; 
12:233-251.

119. Singh V, Manchikanti L, Shah RV, Dun-
bar EE, Glaser SE. Systematic review of 
thoracic discography as a diagnostic 
test for chronic spinal pain. Pain Physi-
cian 2008; 11:631-642.

120. Atluri S, Datta S, Falco FJ, Lee M. Sys-
tematic review of diagnostic utility and 
therapeutic effectiveness of thoracic 
facet joint interventions. Pain Physi-
cian 2008; 11:611-629.

121. Manchikanti L, Singh V, Pampati V, 
Damron KS, Barnhill RC, Beyer CD, Cash 
KA. Evaluation of the relative contribu-
tions of various structures in chron-
ic low back pain. Pain Physician 2001; 
4:308-316.

122. Manchikanti L, Boswell MV, Singh V, 
Pampati V, Damron KS, Beyer CD. Prev-
alence of facet joint pain in chronic spi-
nal pain of cervical, thoracic, and lum-
bar regions. BMC Musculoskelet Disord 
2004; 5:15.

123. Manchukonda R, Manchikanti KN, Cash 
KA, Pampati V, Manchikanti L. Fac-
et joint pain in chronic spinal pain: An 
evaluation of prevalence and false-pos-
itive rate of diagnostic blocks. J Spinal 
Disord Tech 2007; 20:539-545.

124. Manchikanti L, Manchukonda R, Pam-
pati V, Damron KS, McManus CD. Prev-
alence of facet joint pain in chronic low 
back pain in postsurgical patients by 
controlled comparative local anesthet-
ic blocks. Arch Phys Med Rehabil 2007; 
88:449-455.

125. Manchikanti L, Rivera JJ, Pampati V, 
Damron KS, McManus CD, Brandon 
DE, Wilson SR. One day lumbar epidu-
ral adhesiolysis and hypertonic saline 
neurolysis in treatment of chronic low 
back pain: A randomized, double-blind 
trial. Pain Physician 2004; 7:177-186.

126. Manchikanti L, Boswell MV, Rivera JJ, 

Pampati V, Damron KS, McManus CD, 
Brandon DE, Wilson SR. A randomized, 
controlled trial of spinal endoscopic 
adhesiolysis in chronic refractory low 
back and lower extremity pain. BMC 
Anesthesiol 2005; 5:10.

127. Trescot AM, Helm S, Hansen H, Benya-
min R, Adlaka R, Patel S, Manchikanti 
L. Opioids in the management of chron-
ic non-cancer pain: An update of Ameri-
can Society of Interventional Pain Phy-
sicians’ (ASIPP) guidelines. Pain Physi-
cian 2008; 11:S5-S62.

128. Boswell MV, Trescot AM, Datta S, Schul-
tz DM, Hansen HC, Abdi S, Sehgal N, 
Shah RV, Singh V, Benyamin RM, Patel 
VB, Buenaventura RM, Colson JD, Cord-
ner HJ, Epter RS, Jasper JF, Dunbar EE, 
Atluri SL, Bowman RC, Deer TR, Swice-
good JR, Staats PS, Smith HS, Burton 
AW, Kloth DS, Giordano J, Manchikanti 
L. Interventional techniques: Evidence-
based practice guidelines in the man-
agement of chronic spinal pain. Pain 
Physician 2007; 10:7-111.

129. Lord SM, Barnsley L, Wallis BJ, McDon-
ald GJ, Bogduk N. Percutaneous radio-
frequency neurotomy for chronic cervi-
cal zygapophyseal-joint pain. N Engl J 
Med 1996; 335:1721-1726.

130. Nath S, Nath CA, Pettersson K. Percu-
taneous lumbar zygapophysial (facet) 
joint neurotomy using radiofrequency 
current, in the management of chron-
ic low back pain. A randomized double-
blind trial. Spine 2008; 33:1291-1297.

131. Manchikanti L, Singh V, Derby R, Schul-
tz DM, Benyamin RM, Prager JP, Hirsch 
JA. Reassessment of evidence synthe-
sis of occupational medicine practice 
guidelines for interventional pain man-
agement. Pain Physician 2008; 11:393-
482.

132. Manchikanti L, Singh V, Derby R, Helm 
S, Trescot AM, Staats PS, Prager JP, 
Hirsch JA. Review of occupational med-
icine practice guidelines for interven-
tional pain management and poten-
tial implications. Pain Physician 2008; 
11:271-289.

133. Manchikanti L, Singh V, Helm S, Trescot 
AM, Hirsch JA. A critical appraisal of 
2007 American College of Occupation-
al and Environmental Medicine (ACO-
EM) practice guidelines for interven-
tional pain management: An indepen-
dent review utilizing AGREE, AMA, IOM, 
and other criteria. Pain Physician 2008; 
11:291-310.

134. American College of Occupational and 



Pain Physician: January/February 2009: 12:3-34

32  www.painphysicianjournal.com

Environmental Medicine. Low Back Dis-
orders Chapter. In Occupational Med-
icine Practice Guidelines: Evaluation 
and Management of Common Health 
Problems and Functional Recovery of 
Workers, Second Edition. American 
College of Occupational and Environ-
mental Medicine, Elk Grove Village, 
2007.

135. American College of Occupational and 
Environmental Medicine. Chronic Pain 
Chapter (revised 2008). In: Occupa-
tional Medicine Practice Guidelines: 
Evaluation and Management of Com-
mon Health Problems and Functional 
Recovery of Workers, Second Edition. 
American College of Occupational and 
Environmental Medicine, Elk Grove Vil-
lage, Epublished August 14, 2008.

136. Bedder MD. In support of Manchikanti 
et al ACOEM Guideline Criticisms. Pain 
Physician 2008; 11:703.

137. Jasper JF. ACOEM guideline analysis. 
Pain Physician 2008; 11:701-703.

138. Brown LL, Escobar LA, Stein A. Com-
ment on Manchikanti et al’s ACOEM 
guideline criticism. Pain Physician 
2008; 11:700.

139. Hegmann KT, Talmage JB, Genovese E, 
Feinberg SD, Korevaar WC, Mueller KL. 
In reference to Manchikanti et al’s criti-
cism of ACOEM guidelines. Pain Physi-
cian 2008; 11:567-568.

140. Lieberman IH. Disc bulge bubble: Spine 
economics 101. Spine J 2004; 4:609-
613.

141. McCrory DC, Turner DA, Patwardhan 
MB, Richardson WL. Spinal fusion for 
degenerative disc disease affecting 
the lumbar spine (draft evidence re-
port/technology review prepared for 
the Medicare Coverage Advisory Com-
mittee meeting), 2006; www.cms.hhs.
gov/determinationprocess/down-
loads/id41ta.pdf.

142. Weinstein JN, Lurie JD, Olson PR, Bron-
ner KK, Fisher ES. United States’ trends 
and regional variations in lumbar 
spine surgery: 1992-2003. Spine 2006; 
31:2707-2714.

143.  Mirza SK, Deyo RA. Systematic review 
of randomized trials comparing lumbar 
fusion surgery to nonoperative care for 
treatment of chronic back pain. Spine 
2007; 32:816-823.

144. Brox JI, Sørensen R, Friis A, Nygaard Ø, 
Indahl A, Keller A, Ingebrigtsen T, Erik-
sen HR, Holm I, Koller AK, Riise R, Reik-
erås O. Randomized clinical trial of lum-
bar instrumented fusion and cognitive 

intervention and exercises in patients 
with chronic low back pain and disc de-
generation. Spine 2003; 28:1913-1921.

145. Ross JS, Robertson JT, Frederickson RC, 
Petrie JL, Obuchowski N, Modic MT, de-
Tribolet N. Association between peri-
dural scar and recurrent radicular pain 
after lumbar discectomy: Magnetic res-
onance evaluation. Neurosurgery 1996; 
38:855-863.

146. Fritsch EW, Heisel J, Rupp S. The failed 
back surgery syndrome. Reasons, in-
traoperative findings, and long-term 
results: A report of 182 operative treat-
ments. Spine 1996; 21:626-633.

147. Schofferman J, Reynolds J, Herzog R, 
Covington E, Dreyfuss P, O’Neill C. 
Failed back surgery: Etiology and diag-
nostic evaluation. Spine J 2003; 3:400-
403.

148.  Slipman CW, Shin CH, Patel RK, Isaac 
Z, Huston CW, Lipetz JS, Lenrow DA, 
Braverman DL, Vresilovic EJ Jr. Etiolo-
gies of failed back surgery syndrome.  
Pain Med 2002; 3:200-214.

149.  Waguespack A, Schofferman J, Slosar 
P, Reynolds J. Etiology of long-term fail-
ures of lumbar spine surgery. Pain Med 
2002; 3:18-22.

150.  Waddell G, Kummel EG, Lotto WN, Gra-
ham JD, Hall H, McCulloch JA. Failed 
lumbar disc surgery and repeat surgery 
following industrial injury. J Bone Joint 
Surg Am 1979; 61:201-207.

151. Osterman H, Sund R, Seitsalo S, Keski-
maki I. Risk of multiple reoperations af-
ter lumbar discectomy: A population-
based study. Spine 2003; 28:621-627.

152. Bono CM, Lee CK. Critical analysis of 
trends in fusion for degenerative disc 
disease over the past 20 years: Influ-
ence of technique of fusion rate and 
clinical outcome. Spine 2004; 29:455-
463.

153.  Law JD, Lehman RAW, Kirsch WM. Re-
operation after lumbar intervertebral 
disc surgery. J Neurosurg 1978; 48:259-
263.

154. Deyo RA, Mirza SK. Trends and varia-
tions in the use of spine surgery. Clin 
Orthop Relat Res 2006; 443:139-146. 

155.  ECRI Health Technology Assessment 
Group. Treatment of degenerative lum-
bar spinal stenosis. Evid Rep Technol 
Assess (Summ) 2001; 32:1-5.

156.  Katz JN. Lumbar spinal fusion. Surgical 
rates, costs, and complications. Spine 
1995; 20:78S-83S. 

157. Maliszewski M, Tymowski M, Lelek P, 

Bierzynska-Macyszyn G, Majchrzak H. 
An attempt to use Gore-Tex surgical 
membrane in lumbar disc surgery. Neu-
rol Neurochir Pol 2004; 38:271-277.

158. Kayaoglu CR, Calikoglu C, Binler S. Re-
operation after lumbar disc surgery: 
Results in 85 cases. J Int Med Res 2003; 
31:318-323.

159. Gibson JN, Waddell G. Surgery for de-
generative lumbar spondylosis: Up-
dated Cochrane Review. Spine 2005; 
30:2312-2320.

160. Weinstein JN, Lurie JD, Tosteson TD, 
Skinner JS, Hanscom B, Tosteson AN, 
Herkowitz H, Fischgrund J, Cammisa FP, 
Albert T, Deyo RA. Surgical vs nonoper-
ative treatment for lumbar disk herni-
ation. The Spine Patient Outcomes Re-
search Trial (SPORT): Observational co-
hort. JAMA 2006; 296:2451-2459.

161. Weinstein JN, Tosteson TD, Lurie JD, 
Tosteson AN, Hanscom B, Skinner JS, 
Abdu WA, Hilibrand AS, Boden SD, 
Deyo RA. Surgical vs nonoperative 
treatment for lumbar disk herniation: 
The Spine Patient Outcomes Research 
Trial (SPORT): A randomized trial. JAMA 
2006; 296:2441-2450.

162. Weinstein JN, Tosteson TD, Lurie JD, 
Tosteson AN, Blood E, Hanscom B, 
Herkowitz H, Cammisa F, Albert T, 
Boden SD, Hilibrand A, Goldberg H, 
Berven S, An H; SPORT Investigators. 
Surgical versus nonsurgical therapy 
for lumbar spinal stenosis. NEJM 2008; 
358:794-810.

163. Pearson AM, Blood EA, Frymoyer JW, 
Herkowitz H, Abdu WA, Woodward R, 
Longley M, Emery SE, Lurie JD, Toste-
son TD, Weinstein JN. SPORT lumbar in-
tervertebral disk herniation and back 
pain: Does treatment, location, or mor-
phology matter? Spine 2008; 33:428-
435.

164. Iezzoni LI, Moskowitz MA. The clini-
cal impact of DRG-based physician re-
imbursement. Report prepared for the 
Health Care Financing Administration 
under Cooperative Agreement Number 
18-C-98526/1-01. Health Care Research 
Unit, Boston University Medical Center, 
Boston,1984.

165.  Chan L, Houck P, Prela CM, MacLehose 
RF. Using medicare databases for out-
comes research in rehabilitation med-
icine. Am J Phys Med Rehabil 2001; 
80:474-480.

166.  Losina E, Barrett J, Baron JA, Katz JN. 
Accuracy of Medicare claims data for 
rheumatologic diagnoses in total hip 



Growth of Interventional Techniques

www.painphysicianjournal.com  33

replacement recipients. J Clin Epidemi-
ol 2003; 56:515-519.

167.  Noyes K, Liu H, Holloway R, Dick AW. Ac-
curacy of Medicare claims data in iden-
tifying Parkinsonism cases: Compari-
son with the Medicare current benefi-
ciary survey. Mov Disord 2007; 22:509-
514.

168.  Katz JN, Barrett J, Liang MH, Bacon AM, 
Kaplan H, Kieval RI, Lindsey SM, Rob-
erts WN, Sheff DM, Spencer RT, Weav-
er AL, Baron JA. Sensitivity and posi-

tive predictive value of Medicare Part 
B physician claims for rheumatolog-
ic diagnoses and procedures. Arthritis 
Rheum 1997; 40:1594-1600.

169.  Kiyota Y, Schneeweiss S, Glynn RJ, Can-
nuscio CC, Avorn J, Solomon DH. Accu-
racy of Medicare claims-based diagno-
sis of acute myocardial infarction: Esti-
mating positive predictive value on the 
basis of review of hospital records. Am 
Heart J 2004; 148:99-104.

170.  Mouchawar J, Byers T, Warren M, 

Schluter WW. The sensitivity of Medi-
care billing claims data for monitoring 
mammography use by elderly women. 
Med Care Res Rev 2004; 61:116-127.

171. Specialty Utilization data files from 
CMS: www.cms.hhs.gov/

172. Adminastar Federal Pain Manage-
ment Policy. LCD Database ID Number 
L28529. Effective Date 01/01/2009.




