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Abstract

Objective: Spinal manipulation (SM) is recommended for first-line treatment of patients with
low back pain. Inadequate access to SM may result in inequitable spine care for older US adults,
but the supply of clinicians who provide SM under Medicare is uncertain. The purpose of this
study was to measure temporal trends and geographic variations in the supply of clinicians who
provide SM to Medicare beneficiaries.

Methods: Medicare is a US government-administered health insurance program that provides
coverage primarily for older adults and people with disabilities. We used a serial cross-sectional
design to examine Medicare administrative data from 2007 to 2015 for SM services identified by
procedure code. We identified unique providers by National Provider Identifier and distinguished
between chiropractors and other specialties by Physician Specialty Code. We calculated supply as
the number of providers per 100 000 beneficiaries, stratified by geographic location and year.

Results: Of all clinicians who provide SM to Medicare beneficiaries, 97% to 98% are doctors
of chiropractic. The geographic supply of doctors of chiropractic providing SM services in 2015
ranged from 20/100 000 in the District of Columbia to 260/100 000 in North Dakota. The supply
of other specialists performing the same services ranged from fewer than 1/100 000 in 11 states to
8/100 000 in Colorado. Nationally, the number of Medicare-active chiropractors declined from 47
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102 in 2007 to 45 543 in 2015. The count of other clinicians providing SM rose from 700 in 2007
to 1441 in 2015.

Conclusion: Chiropractors constitute the vast majority of clinicians who bill for SM services to
Medicare beneficiaries. The supply of Medicare-active SM providers varies widely by state. The
overall supply of SM providers under Medicare is declining, while the supply of nonchiropractors
who provide SM is growing.
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INTRODUCTION

MeTtHops

Low back pain is highly prevalent in the United States, and management of it can

be particularly challenging in the Medicare beneficiary population, which is older and

has disabilities and frequently comorbidities.12 Current evidence-based guidelines advise
use of nonpharmacologic therapies as a first-line approach to management of low back
pain.3 Spinal manipulation (SM) is included among the recommended nonpharmacologic
therapies. Spinal manipulation is a covered treatment under Medicare, and is often provided
to Medicare beneficiaries by doctors of chiropractic (DCs).4’ It may also be provided by
clinicians of other specialties, including medical physicians, osteopathic physicians, and
physical therapists. It was reported in 1992 that 94% of all SM in the US was provided by
DCs.8 Since that time, substantial evidence favoring the value of SM for treatment of spinal
pain has accumulated.®-11 It is not known to what extent SM is now provided by clinicians
other than DCs.

Because SM is a high-value intervention for low back pain, variation in the supply of
clinicians who provide it may affect patient access to high-quality spine care.12 Inadequate
access to SM may result in inequitable care for older US adults, with the potential for
resultant health disparities.1314 Therefore, it is critically important to evaluate the health
care workforce with regard to the supply of clinicians who are trained and qualified to
perform SM, and thus inform policy initiatives that are intended to ensure adequate supply.
The objective of this study was to measure temporal trends and geographic variations in the
supply of clinicians who provide SM to Medicare beneficiaries. We hypothesized that the
supply of clinicians who provide spinal manipulation remains static over time and that there
are significant geographic variations in the supply of Medicare-active clinicians who provide
spinal manipulation.

We conducted a serial cross-sectional study using administrative data files compiled by the
Centers for Medicare and Medicaid Services. To measure temporal trends and geographic
variations in the supply of clinicians who provide SM to Medicare beneficiaries, we
examined 100% Medicare beneficiary enrollment files and 100% Medicare Part B claims
files.1® This study was approved by the Committee for Protection of Human Subjects at
Dartmouth College.
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Data Wrangling

We analyzed Part B claims for fee-for-service Medicare beneficiaries for 2007-2015. We
included all beneficiaries with at least 1 month of Part A or B eligibility during a given year.
Spinal manipulation was defined by Current Procedural Terminology code 98940, 98941,
or 98942. For each SM case in 2007-2015, we gathered the state in which it occurred, the
provider, and the date. We then gathered the total number of beneficiaries in each state

for each year. We identified unique providers by National Provider Identifier (NPI). For
each year and state, unique providers were identified from the claims data by having a
valid NPI code present on at least 2 claims for SM. We used Provider Specialty Code 35
(chiropractors) to distinguish between DCs and other specialists. For providers with more
than 1 specialty code, the provider was assigned to the specialty with the most claims. The
study cohort for each year was then defined as the providers identified in that year. None of
the observations in the analysis had missing values.

Analysis

We calculated supply as the count of providers per 100 000 beneficiaries. Variation in
supply between states was examined by calculating the interquartile range, mean, standard
deviation, and coefficient of variation. To reveal temporal trends in supply we examined the
relationship between year and supply in independent linear models per state. To illustrate
geographic variations of this temporal trend and in the supply, we stratified by state and
mapped the data by shade-coded supply. All statistical analyses were performed in SAS 9.4
(SAS Institute, Cary, North Carolina) or R 3.6.2 (R Foundation for Statistical Computing,
Vienna, Austria). This study was conducted in the context of a multiaim National Institutes
of Health-funded investigation of the association between SM and cervical artery dissection.

REesuLts

Of all clinicians who submitted specific SM claims to Medicare, 97% to 98% were DCs.
Table 1 displays the supply of SM providers by year, distinguishing between chiropractic
and other specialties. From 2007 through 2015, the number of Medicare B enrollees
increased by 11.5 million (a 25% increase), from 45 475 990 to 57 063 713. During the
same time period, the count of DCs providing SM under Medicare dropped by more than
3%, from 47 102 to 45 543, whereas the count of nonchiropractic providers doubled from
700 to 1441. As measured by the coefficient of variation, relative variability in supply
gradually increased over time, from 0.44 in 2007 to 0.54 in 2015. Figure 1 illustrates
temporal trends in the supply of SM providers. Throughout the study period, the supply of
Medicare-active chiropractors per 100 000 beneficiaries remained more than 25 times higher
than the supply of nonchiropractor SM providers. However, from 2007 to 2015 both the
supply of chiropractic providers and the overall supply fell by approximately 23%, whereas
the supply of nonchiropractic manipulation providers increased by 64%.

Figure 2 illustrates temporal trends in supply by state, specifically for DCs. The median
supply of DCs providing SM under Medicare decreased nationwide, but this trend was not
consistent across all states. Among the 47 states that had a significant linear change, the
supply decreased in 46 and increased in 1. For example, in North Dakota the supply of
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SM-providing chiropractors increased by 4.1/100 000 per year, while in Arizona it decreased
by 6.8/100 000 per year.

Table 2 shows geographic variations in the supply of clinicians who provide SM to Medicare
beneficiaries. By state in 2015, the supply of DCs per 100 000 beneficiaries varied more
than 12-fold, ranging from 20/100 000 in the District of Columbia to 260/100 000 in North
Dakota. The supply of other specialists performing the same services ranged from below
1/100 000 in 11 states to 8/100 000 in Colorado. The average supply across all states in
2015 was 91.6/100 000 for DCs and 2.3/100 000 for other providers. The map in Figure

3 illustrates variation by state in the overall supply of SM providers (chiropractic and
nonchiropractic combined). Higher levels of supply are evident in a block of states in the
northern prairie region, while lower levels of supply are seen in the South.

Figure 4 illustrates temporal trends by state in the supply of chiropractors. Only 2 states
demonstrated a per-year increase in chiropractors performing spinal manipulation from 2007
to 2015. North Dakota increased by an average of 4 chiropractors per 100,000 beneficiaries
over this time (P < 0.001) while Nebraska increased at a rate of 1 every 3 years, but this
change was not significant over time (P = 0.1), The supply of chiropractors decreased in

all other states in the US, with the highest rate of decrease in Arizona (-6.8/100,000, P<
0.001), followed by Colorado (-6.4, A< 0.001).

Discussion

The results demonstrate that chiropractic remains the health care specialty that provides the
vast majority of SM to Medicare beneficiaries. However, the supply of nonchiropractors
who provide SM is growing, even as (in contradiction to our first hypothesis) the overall
supply of SM providers is declining. In support of our second hypothesis, we found evidence
of significant geographic variation in supply. These findings may potentially help policy
makers plan strategies for providing patients with equitable access to high-quality spine
care, help clinicians determine where to locate their practices, and help public and private
organizations understand supply and demand in markets for spinal manipulation services.

From a clinical and patient-centered perspective, because DCs constitute 97% to 98% of
all clinicians who provide SM to Medicare beneficiaries, our findings on temporal trends
and geographic variations are most relevant to chiropractors and their patients. Our current
estimate of the national supply of DCs is congruent with a recent study by Davis et al,16
which found that the total number of Medicare-active DCs ranged from a high of 45 264 in
2012 to a low of 44 040 in 2014. Our finding that the supply of DCs varied geographically
by more than 12-fold is consistent with all earlier studies. Whedon et all’ found that DC
supply varied by Hospital Referral Region in 2008 by a factor of more than 14, and Davis
et al!® reported a variation of more than 17-fold in 2011. The general national pattern of
geographic variation in supply (higher in the northern prairie states and lower in the South;
Fig 3) is also consistent with previous reports.12:17-19 |t is notable that North Dakota was
consistently a high outlier and demonstrated a strong trend of increasing supply over the
entire study period (Fig 4).
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Our findings are also relevant to policy makers and payers because an inadequate supply of
SM providers may result in higher costs for spine care. Previous research has shown that
chiropractic costs under Medicare compare favorably with those of conventional medical
care for chronic low back pain.2 In a quasi-experimental study of over 84 000 older
Medicare beneficiaries, Davis et al2 found that increased access to chiropractic care was
correlated with reduced spine-related costs.

Changes over time in the supply of SM providers reflect trends and fluctuations in both
provider count and Medicare enrollment. From 2007 to 2015, the supply of DCs failed to
keep pace with growing Medicare enrollment, which is associated with aging of the US
population. Growth in the supply of nonchiropractic manipulation providers may reflect
the emergence of evidence of the superior value of nonpharmacologic spine therapies, but
it did not compensate for the overall decline in supply. Because the use of chiropractic
care under Medicare is highly correlated with the supply of chiropractors,1’ the national
decline in supply—coupled with persistent regional differences in supply—suggests that
Medicare beneficiary access to chiropractic care may be inequitable. Inequitable access may
be particularly acute in Southern states, where supply is relatively low and the population
is characterized by higher proportions of people of color, poorer health status, and lower
socioeconomic status.

A greater supply of clinicians who provide SM has been shown to be positively correlated
with use of spinal manipulation!’ and negatively correlated with use of opioids.29 Because
SM is recommended as a first-line nonpharmacologic approach to the treatment of low back
pain, and 1 of the few such therapies covered under Medicare, variation in the supply of
clinicians who provide SM may also result in inequitable care for older US adults, and
resultant health disparities.1314 Where low supply occurs in areas with lower socioeconomic
status and poorer health status (as in certain areas of the Southern US, for example), the
quality of spine care may be lower, and existing health disparities may be accentuated.

The observed decline in the overall supply of SM providers under Medicare is concerning,
because low back pain is 1 of the most common reasons for a physician visit among

older US adults.2! The point prevalence of nonspecific back pain among older adults

is approximately 30%.22 Older adults often have recurrent episodes of low back pain23;
between 2000 and 2007, the total number of adults with chronic low back pain increased by
64%.24 With the aging of the US population, the number of Medicare enrollees is projected
to further increase by 29%, from 62 million in 2020 to over 80 million by 2030.2° These
trends are likely to converge and cause increased demand for spine care under Medicare
even as the supply of Medicare-active SM providers is declining.

The causes of the observed trends and variation in the supply of SM providers are unknown,
but the trends may be the result of geographic variation in patient demand or provider
reimbursement. Where variations in supply of SM reflect genuine differences in patient
treatment preferences or demand for SM, health disparities may be less likely to be caused
by low supply. However, providers may be less likely to locate their practices in areas
where reimbursement is perceived to be inadequate, and such areas of low supply may be
correlated with reduced access to necessary spine care and associated health disparities.26
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Further investigation is needed to discover the underlying causes of the reported trends and
variations, and to identify appropriate patient-centered policy changes.

General limitations of using health claims data for research include inconsistencies in
billing practices and coding of procedures. Obtaining an accurate count of providers can
be challenging because some clinicians may bill under an institutional NP1, or a medical
director’s NPI, and clinicians may also practice in more than 1 state. Counts of providers
do not reflect whether a clinician practices fulltime, what the volume of their caseload is,
or how frequently they perform spinal manipulation; therefore, provider supply does not
necessarily equate with provider availability. The supply of SM providers does not reflect
the quality, safety, or cost of care, nor any other measure of health care value. The results
apply to Medicare Part B and may not be generalized to other populations. To capture rates
of SM under Medicare, we included only those procedure codes that are specific for SM.
Thus, to the extent that SM procedures may be billed under alternative procedure codes
such as those for manual therapy, rates of SM may have been underestimated. Although the
claims data available for this study were limited to Medicare Part B, the study population
included beneficiaries with Part C enrollment in addition to those eligible for Part B.

Thus, because the denominator included all Medicare beneficiaries, differences in supply
may reflect differences in Part C enrollment as well as differences in the number of SM
providers. We found the national supply of Medicare-active DCs to be 45 543 in 2015,
which is considerably lower than the total of 74 623 reported for 2006 by Davis et al1®

and the total of 57 912 reported for 2007 by Whedon and Song.19 The discrepancies are
likely due to differences in the methods used to count chiropractors. Finally, we note that
geographic variations in SM supply do not necessarily result in inequitable access to SM
or health disparities. They may also reflect differences in patient treatment preferences and
demand for SM.

Most clinicians who bill for SM services to Medicare beneficiaries are chiropractors. The
supply of Medicare-active SM providers varies widely by state. The overall supply of SM
providers under Medicare is declining, while the supply of nonchiropractors who provide
SM is growing. Since SM is recommended for first-line treatment of low back pain,
adequate access to SM is needed to provide equitable spine care for older US adults. The
supply of clinicians who provide SM under Medicare deserves further attention.
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Practical Applications

. The findings will help policy makers plan strategies for providing patients
with equitable access to high-quality spine care.

. The findings will help clinicians determine where to locate their practices.

. The findings will help public and private organizations understand supply and
demand in markets for spinal manipulation services.
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Fig 1.
Temporal trends in supply of spinal manipulation providers.
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Fig 2.

Sugpply of chiropractors per state by year. Chiropractors per 100 000 beneficiaries are plotted
for each state per year. Each state is represented by a colored dot. The distribution of the
chiropractic supply per year is plotted as a box plot. The horizontal lines of the box plot
indicate the 25th, 50th, and 75th percentiles; the free ends of the whiskers represent the 5th
and 95th percentiles. The high-end outlier state is North Dakota (cornflower blue, highest
ending rate). Consistently low-end outliers are the District of Columbia (mustard, lowest
each year) and Mississippi (teal, second lowest each year).
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Fig 3.

Ggographic variation in supply of providers performing spinal manipulation. Based on 2015
claims data for Medicare Part B and 2015 Medicare Enrollment File; spinal manipulation
defined by procedure codes 98940, 98941, and 98942; providers identified by National
Provider Identifier.
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Fig 4.
Geographic variation in per-year change in supply of chiropractors performing spinal
manipulation.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2023 December 04.



Page 14

Whedon et al.

'SalIRIdIaUaq g Med a1edipal\l 000 00T Jad 1unod A7dadns ‘Ajddns uesw o UOIRIASP pJepuels ‘gs ‘s1030edoiyd uey Jaylo siapinold ‘s/ayjo ‘reak 1eyl 1oy saress |[e Jo ueaw Azddns ueaw ‘Ajddns
a1e1s Jo abuel apienbisul Ay ‘sispinoid anbiun 4o 1unod unoa {(Alddns ueaw/Qs) UOIIBLIBA JO JUBIDIB0 ‘/8A 1J80I ‘$89]|04Ud g 1ied dJeDIP3IN ‘SaL/BIoNaUaq ‘SIaYl0 + S103deidoaIyd ‘s/apiold 1y

87’0 990§ 0090T €¥'€9 paulquiod
Y50  €€09 06'€6  09'SS ¥€'¢8  ¥86 97 €9°C 1124 18'6L EVSSY €TL €90 LS ST0C
¢50 1208 0€'.6 T6'6S 6098 T98 Ly v6'C 9€91 yT'€8  GCC 9y §S€ 169 SS9 ¥10¢
050 6909 €9'T0T 0209 8,06 0788y we GE8T LE°/8 SO0 Ly L06 008 €S €10¢C
87’0 ¢509 ¢r'S0T  'E9 G8'v6 9.V 67 99'¢ 8G8T 6216 8T9 LY 126 €91 ¢S ¢10C
87’0 6STS 60'80T 8619 ¢T'L6 788 8Y G/'Cc  S8ET LEV6 L6V LY G9S 0€€ 05 1102
Ly'0  8F'TS 87'60T ¢T'89 7986 190 8% 81 088 €896 /8T L¥ 199 0EL 8¢ 0T0C
9’0 6919 ¢S'TIT  900L €T'T0T 60 8Y 19T 961 9v'66 86¢C LY CEE VS Ly 6002
0 €8°6F CEETT  920L crv0T 899 8Y ¢TC  SE0T 00T €891y LS€ 109 9% 800Z
o vS6v €CETT 8899 TT'SOT <08 .L¥ ¥S'1 00L 89€0T <COT.L¥ 066 S.v Sv L00C
ABA 30D as Addnsuesy YOI Alddns  junopy  Alddns  unod  Alddns  1uno)  salteIdiaulg JeaA
S1e1S Usamiag UOITelIeA S18pIAOId [V s18y10 s1010eadodyD

JeaA Aq slapinoid uonendiuely reulds aanoy-asedipsin Jo Aiddns
‘T 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Manipulative Physiol Ther. Author manuscript; available in PMC 2023 December 04.



Page 15

Whedon et al.

Author Manuscript

GTOZ ‘a1e1S AQ siapinoid uonendiuely feulds aanoy-aedipain Jo Ajddns

‘¢ slqeL

Author Manuscript

0 0 9TVeET ¥8¢ 89 TT¢ BUBJUOIN
65T 61 €9'.6 9911 CLCY6T T HNOSSIN
150 € 8ree 96T Tv6 885 1ddississIN
06'v Ly TOE8T GG.T 066 856 BJOS3UUIIN
§9°0 €T CeT0T 6T0C 259266 T uebiyoIN
e Le 69°LL S66 092 08¢1T SHasnyJesseN
4% T¢ €9'8Y LY 168 086 puejhre
18T 9 68°08 09¢ Sey TZE SuleN
vl ¢l 09°¢y 9G€ 99/ G€8 BUBISINOT
GL'€ e 1079 08S LLT 906 Aromuay
SLT 6 29997 €08 GE0 €TS sesue|
99T 0T T¥'eoe vt 9€. 109 BMO|
L€ Sy LV'€9 69. YESTICT BUBIpU|
90'S 0TT 29971 152 9ceE VLT C stouljll
9€'¢ L 0SYIT 6€€ 110 96¢ oyep|

0 0 8/°GE 6 ¥0T LS¢ IlemeH
8€C 8¢ 0599 ¥90T 656 665 T e161099
0€'T SS9 9509 §5G¢ 6€9 8TC ¥ epLol4
4% 4 8€°0¢ 67 9¥¢ €6  EBIQUINJOD JO PUISIF
¥9'¢ S 6T°6L 0ST €2V 68T aleme|ag
e 91 19°¢L 08¥ §66 T99 plliicve]
v€'8 69 ¥0'T0T 9€8 VeV L28 0pelojod
1€T 8. 1569 0ETY 987 9€6 G eluIojied
90 14 yT'vs 8€e 0S¢ v¢9 SesuByIv
c0C 124 8T'18 996 G1668T T BUOZLIY
a4 ¢ Geeet T.T 8Y6 88 Byse|vy
6€0 14 6L°Ly 98y 6¥6 9T0 T BUegR|Y

Alddng  saspinodd  Alddns  sJ1apinold  saldeldlaulsg ael1S

SETTTe) Bele

Author Manuscript

Author Manuscript

J Manipulative Physiol Ther. Author manuscript; available in PMC 2023 December 04.



Page 16

Whedon et al.

"$a1IeI1aUSq 000 00T Jad sapinoid Jo 1N0d Ajddns si01oedoliyd ueyy 1830 siapIAoid ‘s/aypo o19e1doIyd JO SI00P ‘SO ‘S93[|0JUR 3IRIPSIN 'SaLBIHIUSST

“1eak uanib e ur uoneindiuew jeurds Joj swireld g 1ses| 1e pey papnjoul siapiaoid ||

0 0 GLzoT €0T 2rz 00T BurwoAm
08y €5 TLLYT T€9T STZY0T T UISUOISIAN
0z VA 414 LT 0Tv L&Y eluIbIIA 158
790 8 ¢€r9eT 85T VL7 2STT uolBuIySEM
18'€ vS  E6'YS 6LL 62 8Tv T eluIbIA
06'C v 8E'60T 16T 6v0 8ET oW/
€80 € €01 6.€ L9€ €9€ yeIn
€T 68  ¥Z'€S 0v0C 8£9 TEB € Sexal.
80'C Lz TS 80L 99 86¢ T CESETIIET
19'0 T 18667 8¢ €ST ¥9T e10xed yInos
18'G 85 ¥6'69 769 200 886 ®UI[0JBD YINOS
or't € Tr09 62T €56 €TC puels| apoyy
€6'C 8L  ELT6 evre L02€99¢ elueA|Asuuad
G20 Z 858 G59 8.T €61 uoBa10
v6'C T2 90°€L 2258 98y ¥TL eLioye|o
€5'e 08 8769 T.ST 695 292 ¢ oIyo
080 T 0L65¢ Gze ovT §2T ej0ed YHON
€57 Ly 6995 €80T GGG /S8 T ©UI|0JeD YUON
€6'C €0T  Lv'9 v92C 7.8 TIS € YI0A MON
70T 8  206Y 26T 199 T6€ 00IX3IN| MBN
9.9 90T  LE9TT 9281 €80 695 T AKesiar moN

34 L €898 eve T8 6LC auysdweH moN
68'T 6  ¥Sor e 696 9. epensN
16T G resT 90 9G¥ 0€€ eyselgaN

Alddns  saspinodd  Alddns  suspinodd  Saldeldlausg aels
S18U10 sOd

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Manipulative Physiol Ther. Author manuscript; available in PMC 2023 December 04.



	Abstract
	Introduction
	Methods
	Data Wrangling
	Analysis

	Results
	Discussion
	Limitations

	Conclusion
	References
	Fig 1.
	Fig 2.
	Fig 3.
	Fig 4.
	Table 1.
	Table 2.

