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Abstract

Background—Whether availability of chiropractic care affects use of primary care physician
(PCP) services is unknown.

Methods—We performed a cross-sectional study of 17.7 million older adults who were enrolled
in Medicare from 2010 to 2011. We examined the relationship between regional supply of
chiropractic care and PCP services using Spearman correlation. Generalized linear models were
used to examine the association between regional supply of chiropractic care and number of
annual visits to PCPs for back and/or neck pain.

Results—We found a positive association between regional supply of chiropractic care and PCP
services (rs = 0.52; P <.001). An inverse association between supply of chiropractic care and the
number of annual visits to PCPs for back and/or neck pain was apparent. The number of PCP
visits for back and/or neck pain was 8% lower (rate ratio, 0.92; 95% confidence interval, 0.91—
0.92) in the quintile with the highest supply of chiropractic care compared to the lowest quintile.
We estimate chiropractic care is associated with a reduction of 0.37 million visits to PCPs
nationally, at a cost of $83.5 million.

Conclusions—Greater availability of chiropractic care in some areas may be offsetting PCP
services for back and/or neck pain among older adults. (J Am Board Fam Med 2015;28:000-000.)
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In recent years, health care visits for back and neck pain have increased substantially, with
annual expenditures on the diagnosis and management exceeding $85 billion.1:2 Both back
and neck pain are independently in the top 5 diseases that contribute to disability among
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Americans, outranking other diseases such as diabetes, chronic pulmonary disease, and
ischemic heart disease.3 Expansion of the use of health care services for back and neck pain,
and the projected increase in the Medicare-eligible population, in combination with
expanded coverage of millions of Americans through the Affordable Care Act, have the
potential to strain an already overstretched primary care physician (PCP) workforce.

Back pain is among the most common reason adults visit a primary care provider.# While
many individuals who experience back and/or neck pain initially visit a PCP,° other types of
services can potentially serve as a point of access to the health care system.® In particular,
adults with back and/or neck pain can seek chiropractic care without referral from a PCP.’
Currently, there are an estimated 75,000 chiropractors across the country practicing
predominately in privately owned offices and clinics.8 In the United States chiropractors are
registered providers who participate in many state Medicaid programs, most private health
care insurances, and the Center for Medicaid & Medicare Services (CMS).”:910 National
Medicare spending on chiropractic care has increased substantially in recent years: from
$466 million in 2006 to approximately $700 million in 2011.11.12 Although chiropractic care
has been a covered service since the 1970s, it has recently come under scrutiny by the Office
of the Inspector General,}1-14 and its merits are starting to be questioned by the general
public.1®

Missing from this debate is a discussion of how coverage of chiropractic care may affect the
US health care system at large. Health services do not operate in a vacuum, and an
understanding of how chiropractic care may affect use of medical care is imperative. A
recent study found some evidence that chiropractors may locate in areas with higher PCP
supply.8 Given that the supply of chiropractic care and PCP services may be positively
correlated, important questions pertaining to the potential indirect effects of chiropractic
care on PCP workload, simply by virtue of being located in the same areas, are raised. If
chiropractic care is merely additive (ie, patients use chiropractic care in addition to medical
services16:17), elimination of the benefit could save the system as much as $700 million. If
these 2 services are substitutable (specifically, if chiropractic care absorbs visits that would
otherwise be made to local PCPs for back and/or neck pain), however, elimination of
Medicare’s chiropractic care benefit may shift those visits to primary care, with questionable
costs savings. Moreover, this would add strain to an already overextended PCP workforce.18

Our study addresses this gap in the literature by examining whether chiropractic care affects
use of PCP services among Medicare patients. The objectives of our study were (1) to
examine the relationship between the supply of chiropractic care and PCP services across
the US; (2) to determine whether there is any association between the supply of chiropractic
care and the number of visits to PCPs for back and/or neck pain; and (3) to estimate the
impact of chiropractic care on national spending related to PCP visits.

This study received an expedited institutional board review by the Committee for the
Protection of Human Subjects at Dartmouth College in Hanover, NH.
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Study Design and Data Source

Measures

We used 100% US Medicare claims data to perform a cross-sectional study of the
relationship between the regional supply of chiropractic care and the number of ambulatory
visits to PCPs for back and/or neck pain. Our study used 2010 to 2011 data from CMS’s
National Provider Identifier (NPI), Part B Carrier, MedPar, Inpatient, and Outpatient files.10
Medicare data from 2010 were used to generate risk adjustment measures, and 2011 data
were used to measure our independent and dependent variables.

First we identified all Medicare patients in the Carrier and Outpatient files (ie, those who
had =1 claim for ambulatory services) who were continuously enrolled from 2010 to 2011.
Next, we restricted our sample of Medicare patients to those aged 66 to 99 years old as of
January 1, 2011, and enrolled in both Medicare Part A and Part B (but not enrolled in
Medicare Advantage). After these restrictions, our study population consisted of 17.7
million US adults.

Supply of Chiropractic Care and PCP Services—We used the NP1 File to identify
active chiropractors who were enrolled in the US Medicare program throughout 2011. To do
so, we used provider specialty code 35, which corresponds to Medicare provider type
“Chiropractic.”1? Using this directory, we determined the practice location ZIP codes for
chiropractors. We restricted our analyses to those who submitted =10 Medicare Part B
claims in 2011 to reduce the number of chiropractors who are enrolled in the Medicare
program but are not actively treating patients. Practice location ZIP codes then were
aggregated to the 306 hospital referral regions (HRRs) previously defined by the Dartmouth
Atlas of Health Care.20:21

For our study, we operationally defined a PCP enrolled with the US Medicare program as
practicing internal medicine, family medicine, or general practice (Medicare specialty codes
11, 08, and 01, respectively).1® As with chiropractors, we used the NP file to identify PCPs
listed as active (and their practice location), and we restricted our analyses to PCPs who
submitted 210 Medicare Part B claims in 2011. We also estimated separately the supply of
PCPs for family medicine versus internal medicine. Because of the small number of
providers who identified their specialty as general practice, we aggregated general practice
with family medicine. To construct our measures of PCP supply, we calculated the number
of active providers per 10,000 capita of Medicare patients residing in the respective HRR.

Ambulatory Visits to PCPs for Back and/or Neck Pain—To identify ambulatory
visits to PCPs for back and/or neck pain, we used an established series of International
Classification of Diseases, Ninth Revision (ICD-9) diagnosis codes in Medicare Part B
claims that have been previously shown to capture the majority of these conditions.2?
However, we excluded the ICD-9 diagnosis codes reserved for chiropractors (the 739 series
for “Nonallopathic lesions” of the spine) for all analyses. We also excluded unallowed
claims and duplicate claims for the same patient, provider, procedure, and date of service. A
claim for an ambulatory visit can have multiple diagnosis codes; therefore, we identified the
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visit for back and/or neck pain if any of the corresponding ICD-9 codes?2 appeared
anywhere on the claim for the ambulatory visit.

Other Data—We also collected data on sociodemographic characteristics for Medicare
patients, including sex, race/ethnicity, rurality of residence (rural vs urban based on rural-
urban commuting area codes),?3 and age on January 1, 2011. Because patient morbidity
likely varies depending on the subspecialty of the PCP (ie, family medicine vs internal
medicine), we also constructed a Charlson comorbidity score based on all health care use in
2010.24 To do so, we identified both inpatient and outpatient health care use for specific
conditions using Part B Carrier, Med-Par, Inpatient, and Outpatient files.

Statistical Analyses

First, to examine whether supply of chiropractic care and PCP services are correlated, we
examined associations using Spearman correlation according to US HRRs. We also
examined this association separately by PCP specialty. To visualize supply of these services
across the United States and any potential spatial patterns, we separated these distributions
into quintiles and mapped them according to HRRs using ArcGIS software (ESRI,
Redlands, CA).

Second, to examine the relationship between supply of chiropractic care and the number of
visits to PCPs for back and/or neck pain, we used generalized linear models, adjusted for the
supply of PCP services and patient characteristics. For these analyses, the unit of analysis
was the individual patient and our dependent variable was the number of visits for the given
patient to a PCP for back and/or neck pain in 2011. We assumed a Poisson distribution for
the dependent variable in our models. To account for deviation in the distributional
assumption of our models and for patient clustering within HRRs, we used a robust variance
estimation method in all statistical models. The distribution of the supply of chiropractic
care across HRRs, as defined above, was separated into quintiles representing the relative
intensity of chiropractic care supply; quintiles were included in our models as fixed effects
indicator variables, using the lowest quintile as the reference category.

Third, based on the above results, we estimated the national impact of chiropractic care on
PCP visits and expenditures. To estimate current national spending on PCP services, we
used the coefficients from our full models to predict the mean number of visits for back
and/or neck pain according to the respective quintile of chiropractic care supply. The
predicted mean number of visits for back and/or neck pain then was multiplied by the
number of patients residing within the quintile to estimate the total visits. The total number
of visits was further multiplied by the mean cost per visit in 2011 ($228)25 to estimate
expenditure.

We used the lowest quintile to serve as an estimate of expenditures in the absence of
chiropractic care (ie, to simulate visits and expenditures on PCP visits for back and/or neck
pain without chiropractic care). Therefore, to estimate the impact of chiropractic care, we
computed the differences between each of the quintiles compared with the lowest quintile of
the supply of chiropractic care. As supply of chiropractic care is not zero in the lowest
quintile, however, our estimates are likely conservative.
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Results

Patient Characteristics

In 2011, among the 17.7 million older adults in our study population, 3.0 million made 5.9
million ambulatory visits to PCPs for back and/or neck pain (Table 1). Of these visits, 2.7
million were to family medicine physicians and 3.2 million were to internal medicine
physicians. The mean age of Medicare patients who visited a PCP for back and/or neck pain
was 76.6 years (standard deviation, 7.1 years), and patients who visited family medicine
physicians were slightly younger than those who visited internal medicine physicians (mean
age, 76.1 vs 77.0 years). Medicare patients who visited a PCP for back and/or neck pain
were more likely to be female (65.1% compared with 57.7%) and of poorer health status
than those who did not visit a PCP for back and/or neck pain (eg, 20.3% had a Charlson
score of =3 compared with 18.7% among those who did not visit a PCP for back and/or neck
pain). By specialty, a higher percentage of patients from rural areas visited family medicine
physicians (32%) compared with internal medicine physicians (19.7%).

Supply of Chiropractic Care and PCP Services

Across US HRRs, the number of chiropractors per 10,000 capita varied more than 17-fold
(ranging from 3.1 to 54.7 per 10,000 capita). Likewise, the number of PCPs per 10,000
capita varied approximately 13-fold (ranging from 18.9 to 239.1 per 10,000 capita). The
supply of family medicine physicians (ranging from 6.3 to 72.9 per 10,000 capita) was lower
than the supply of internal medicine physicians (ranging from 7.9 to 199.6 per 10,000
capita). A visual examination of 2 density maps suggested that the 2 supplies are positively
correlated overall, with the exception of the Midwest region, which was characterized by a
relatively high observed supply of chiropractic care and relatively low supply of PCP
services (Figure 1).

The supply of chiropractic care was positively correlated with the supply of PCP services;
the Spearman correlation coefficient overall was 0.52 (P < .001). Examined by PCP
specialty, we found a stronger correlation between the supply of chiropractic care with
family medicine than with internal medicine (Spearman correlation coefficient, 0.61 vs 0.30,
respectively; P < .001 for both) (Figure 2).

Supply of Chiropractic Care and Visits to PCPs for Back and/or Neck Pain

Adjusted for patient sociodemographic characteristics and comorbidity, an inverse
association between the supply of chiropractic care and the number of annual visits to PCPs
for back and/or neck pain was evident. The highest quintile of chiropractic care supply
versus the lowest quintile was associated with 8% fewer visits to PCPs for back and/or neck
pain (rate ratio [RR], 0.92; 95% confidence interval, 0.91-0.92) (Table 2). Furthermore,
there was an apparent trend across quintiles of fewer visits to PCPs for back or neck pain
(RR, 1.08, 0.98, 0.97, and 0.92 for quintiles 2 through 5, respectively; P for trend < .001). In
analyses stratified by PCP specialty, a stronger association of chiropractic care supply and
visits to family medicine was observed across quintiles. Residing in the highest quintile of
chiropractic care supply, compared with the lowest quintile, was associated with a reduction
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of 15% and 10% in the number of visits for back and/or neck pain to family medicine and
internal medicine physicians, respectively (RR, 0.85 and 0.90, respectively; Table 2).

Estimated National Impact of Chiropractic Care on PCP Visits and Expenditures

When extrapolated to the nation (based on our predictions from our adjusted model), we
estimate that chiropractic care is associated with a reduction of 0.37 million visits to PCPs
for back and/or neck pain at a total cost of $83.5 million (Table 3).

Discussion

To our knowledge, this is one of the first studies to examine the association between
chiropractic care and use of PCP services using national data. We found evidence to support
previous findings that a higher supply of chiropractic care is correlated with PCP supply,8
suggesting the 2 services are located in similar areas. In this study, however, we found
stronger associations between the 2 services (potentially because we removed inactive
providers). By examining separately family medicine and internal medicine PCP supply, we
also found evidence of an even stronger relationship between the supply of chiropractic care
and family medicine.

In descriptive analyses a specific spatial pattern with a relatively higher concentration of
chiropractic care in the Midwest and a lower concentration in the South was apparent. This
finding is not surprising considering the chiropractic profession began in the Midwest
(specifically in Davenport, lowa, which had the highest supply of chiropractors of all
HRRs).8:26.27 Gijven that the supply of physicians in general exhibits a different pattern,28 it
may raise questions about the role of chiropractic care in improving access to care
(particularly in rural locales). Previous studies have examined the potential role of
chiropractic care in improving access to care.29:30

Most important, we found some modest evidence that areas with a greater supply of
chiropractic care are associated with patients having fewer visits to PCPs for back and/or
neck pain (and more so for visits to family medicine physicians). Residing in an area with
the highest quintile of chiropractic care supply compared with the lowest was associated
with 8% fewer annual ambulatory visits to PCPs for back and/or neck pain (a difference
associated with an estimated national decrease of 0.12 million visits; Table 3). While this
potential reduction seems small, considering the high prevalence and cost associated with
back and/or neck pain, further study may be warranted. An interesting finding that we
cannot yet fully explain is the apparent relative increase in the number of visits to PCPs in
quintile 2 compared with quintile 1; residing in quintile 2 compared with quintile 1 was
associated with an increase of 8% for visits for back and/or neck pain. A potential
explanation could be that when the supply of chiropractic care is nonnegligible, as it is in
quintile 1, a chiropractic presence in the market may lead to differences in how frequently
people seek treatment for back and/or neck pain because of advertising or other factors.

While our study is among the first to examine the potential indirect effects of chiropractic
care on visits to PCPs for back and/or neck pain, previous studies have compared the costs
of health services among private insurance beneficiaries with and without a chiropractic care
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benefit.31-34 Collectively, these studies suggest that coverage of chiropractic care among
adults is associated with reduced spending on medicine and use of diagnostic tests in the
population with private insurance. Among the Medicare population, chiropractic care may
be beneficial in improving functional status among older adults.3>-37 A provoking finding
was that <10% of chiropractic users also use other medical services for the same episode of
care.38 There is some evidence that individuals become accustomed to seeking chiropractic
care, possibly because of lower satisfaction with medical care.37:3%40 Qur findings may
indicate that chiropractic care may be used as a substitute for (rather than in addition to)
medical care.

When extrapolating these estimates to the nation, we estimate that chiropractic care may
reduce the number of visits that would have otherwise be made to PCPs for back and/or
neck pain by 0.37 million, at a cost of $83.5 million per year. While this total amount is not
trivial, it is substantially smaller than the annual estimated cost of the chiropractic care
benefit (approximately $700 million).11.12 Nevertheless, this estimate does not account for
any potential effects on other medical services such as specialty care or diagnostic imaging.
The evidence for potential substitution of PCP services with chiropractic care (and potential
cost savings associated therewith) should be considered when evaluating the overall value of
Medicare’s chiropractic care benefit.

There are several limitations of our study that must be acknowledged. First, our study was a
cross-sectional design, and we therefore cannot establish a causal relationship between the
supply of chiropractic care and visits to PCPs for back and/or neck pain; more rigorous,
prospective designs are required to do so. Second, while we adjusted for patient
sociodemographic factors, comorbidity, and the supply of PCPs in our models, we cannot
rule out the potential effect of residual confounding (such as differences in the complexity of
back and/or neck pain treated by physicians vs chiropractors) on the associations we
observed. Third, our study population was limited to older adults enrolled in Medicare from
2010 to 2011. While this limits the generalizability of our findings, it does make the results
of our study directly applicable to informing CMS policy. Fourth, using claims data, it is not
possible to definitively determine the primary reason for a health care visit. As done in other
studies, we identified ambulatory visits to PCPs for back and/or neck pain if a back or neck
pain ICD-9 diagnosis code appeared anywhere on the claim; being more inclusive rather
than exclusive may have overestimated visits that were primarily for back and/or neck
pain.12:6:22 | ast, our study was limited to studying the effects on ambulatory PCP workload
and neglected to consider effects on other types of services such as specialty care and
diagnostic services. Our future work will examine the potential impact of chiropractic care
on these and other medical services using more rigorous study designs.

Despite the inherent limitations of our study, our findings offer important insights into the
indirect effects of Medicare’s chiropractic care benefit on PCP services. Our finding that
chiropractic care is associated with fewer visits to PCPs for back and/or neck pain is
important for health policymakers to consider. Driven by both increased spending'112 and a
series of reports by the Office of the Inspector General,}1-14 Medicare’s chiropractic care
benefit is currently being examined. In addition to providing important information
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regarding the impact of coverage of chiropractic care, our study also underscores the
importance of evaluating the indirect effects of ambulatory health services.
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Figure 1.
Supply of chiropractic care (A) and primary care physicians (B) according to US hospital

referral regions. Supply is based on the number of active practitioners per 10,000 capita and
separated into quintiles.
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Relationship between supply of chiropractic care and primary care physician (PCP) services
according to US hospital referral regions.
Spearman ranked correlation coefficient (rg) was used to examine the association between

the supply of chiropractic care and PCP services; both associations are highly significant at

P <.001.
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Characteristics of Medicare Patients According to Whether They Visited a Primary Care Physician for Back

and/or Neck Pain

No PCP Visit for
Back and/or Neck

Visited any PCP
for Back and/or

Visited for Back and/or Neck Pain, By PCP Specialty

Pain Neck Pain Family Medicine PCP Internal Medicine PCP
National estimates, n in millions
Patients 14.7 3.0 14 1.7
Visits for back and/or neck pain 0.0 5.9 2.7 3.2
Estimated expenditures on back 0.0 1,345.2 615.6 729.6
and/or neck pain*
Patient characteristics
Mean age, years (SD) 76.4 (7.2) 76.6 (7.1) 76.1(7.0) 77.0(7.1)
Sex, n in millions (%)
Female 8.5 (57.7) 2.0 (65.1) 0.9 (64.1) 1.1(66.2)
Male 6.2 (42.3) 1.1(34.9) 0.5 (35.9) 0.6 (33.8)
Race, n in millions (%)
Non-Hispanic white 13.1 (88.6) 2.7 (87.9) 1.3(89.4) 1.5 (86.6)
Non-Hispanic black 1.0 (6.8) 0.2 (6.4) 0.1(5.5) 0.1(7.0)
Other 0.7 (4.6) 0.2 (5.6) 0.1 (5.0) 0.1(6.3)
Unknown 0.0 (0.1) 0.0 (0.1) 0.0 (0.1) 0.0 (0.1)
Rurality of residence, n in millions (%)
Urban 8.5 (57.9) 1.8 (59.1) 0.7 (50.2) 1.1 (66.6)
Rural 3.8(25.7) 0.8 (25.3) 0.5 (32.0) 0.3(19.7)
Unknown 2.4 (16.4) 0.5 (15.6) 0.3(17.8) 0.2 (13.7)
Charlson score, n in millions (%)
0 7.7 (52.0) 1.5 (49.1) 0.7 (50.6) 0.8 (47.6)
1 2.4 (16.5) 0.5 (16.7) 0.2 (16.7) 0.3 (16.7)
2 1.9 (12.8) 0.4 (13.9) 0.2 (13.4) 0.2 (14.4)
>3 2.8(18.7) 0.6 (20.3) 0.3 (19.3) 0.4 (21.4)
Unknown 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)

All differences between those who did and did not visit any primary care physician (PCP) for back and/or neck pain are highly significant at P <.

001; the t test was used to compare means and the XZ test was used to compare proportions.

*
Calculated by multiplying total visits by estimated cost per visit of $228.26

PCP, primary care physician; SD, standard deviation.
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Table 2

Adjusted Rate Ratios™ (95% Confidence Intervals) for the Association between Quintile of Chiropractic Care
Supply and Annual Number of Visits to Primary Care Physicians for Back and/or Neck Pain

Visits for Back and/or Neck Pain, By PCP Specialty

Visits to any PCP for back and/or neck

Independent Variable pain Family Medicine PCP Internal Medicine PCP

Supply of health services

Quintile of chiropractic care
1 (lowest)
2
3
4
5 (highest)

PCP services, | number per 10,000

Patient characteristics

Age, years

Sex
Male
Female

Race/ethnicity
Non-Hispanic white
Other

Rurality of residence
Urban
Rural

Charlson Comorbidity Score
0
1

23

1.00 (Reference)
1.08 (1.07-1.09)
0.98 (0.97-0.98)
0.97 (0.97-0.98)
0.92 (0.91-0.92)
1.00 (1.00-1.00)

1.00 (0.99-1.00)

1.00 (Reference)
1.36 (1.35-1.36)

1.00 (Reference)
1.11 (1.10,-1.11)

1.00 (Reference)
0.99 (0.99-0.99)

1.00 (Reference)
1.13 (1.12-1.13)
1.25 (1.25-1.26)
1.29 (1.29-1.30

1.00 (Reference)
1.07 (1.06-1.08)
0.97 (0.96-0.98)
0.86 (0.86-0.86)
0.85 (0.84-0.86)
1.02 (1.02-1.02)

0.99 (0.99-0.99)

1.00 (Reference)
1.30 (1.30-1.31)

1.00 (Reference)
1.00 (0.99-1.00)

1.00 (Reference)
1.39 (1.38-1.40)

1.00 (Reference)
1.10 (1.09-1.11)
1.20 (1.19-1.21)
1.22 (1.21-1.24)

1.00 (Reference)
1.08 (1.07-1.09)
0.94 (0.93-0.94)
1.02 (1.01-1.02)
0.90 (0.89-0.91)
1.01 (1.01-1.01)

1.01 (1.00-1.01)

1.00 (Reference)
1.41 (1.40-1.41)

1.00 (Reference)
1.15 (1.14-1.16)

1.00 (Reference)
0.72 (0.71-0.72)

1.00 (Reference)
1.15 (1.14-1.16)
1.30 (1.30-1.31)
1.35 (1.34-1.35)

For each of the 3 models, n = 14.9 million Medicare patients.

*
All rate ratios are highly significant at P <.001 (except for race/ethnicity) in predicting visits to family medicine physicians.

TVariable used corresponds to primary care physician (PCP) specialty for the respective model (eg, for prediction of visits to family medicine

PCPs, number of family medicine physicians per 10,000 capita was used).
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Table 3

Estimated National Impact of Chiropractic Care on Annual Total Primary Care Physician Visits and
Expenditures for Back and/or Neck Pain

With Chiropractic Care” Estimated Difference Without Chiropractic carel

Visits to PCPs for Expenditures on PCP
Quintile of Chiropractic  Back and/or Neck Visits for Back and/or Visits to PCPs for Back  Expenditures on PCP Visits

Care Supply Pain Neck Pain and/or Neck Pain for Back and/or Neck Pain
1 (Lowest) 1.21 275.6 Reference Reference

2 1.07 243.7 -0.14 -31.9

3 1.20 274.6 -0.01 -1.0

4 111 252.9 -0.10 -22.7

5 (Highest) 1.09 247.7 -0.12 -27.9

Total -0.37 -83.5

*
Estimates are based on predictions from the model adjusted for covariates in Table 2.

TEstimatted by comparing with quintile 1 (as a measure of very low chiropractic care supply).
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