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Background: Back pain accounts for more than $100
billion in annual US health care costs and is the second
leading cause of physician visits and hospitalizations. This
study ascertains the effect of systematic access to chiro-
practic care on the overall and neuromusculoskeletal-
specific consumption of health care resources within a
large managed-care system.

Methods: A 4-year retrospective claims data analysis
comparing more than 700000 health plan members with
an additional chiropractic coverage benefit and 1 mil-
lion members of the same health plan without the chi-
ropractic benefit.

Results: Members with chiropractic insurance cover-
age, compared with those without coverage, had lower
annual total health care expenditures ($1463 vs $1671
per member per year, P�.001). Having chiropractic cov-
erage was associated with a 1.6% decrease (P = .001) in
total annual health care costs at the health plan level. Back
pain patients with chiropractic coverage, compared with

those without coverage, had lower utilization (per 1000
episodes) of plain radiographs (17.5 vs 22.7, P�.001),
low back surgery (3.3 vs 4.8, P�.001), hospitalizations
(9.3 vs 15.6, P�.001), and magnetic resonance imaging
(43.2 vs 68.9, P�.001). Patients with chiropractic cov-
erage, compared with those without coverage, also had
lower average back pain episode–related costs ($289 vs
$399, P�.001).

Conclusions: Access to managed chiropractic care may
reduce overall health care expenditures through several
effects, including (1) positive risk selection; (2) substi-
tution of chiropractic for traditional medical care, par-
ticularly for spine conditions; (3) more conservative, less
invasive treatment profiles; and (4) lower health service
costs associated with managed chiropractic care. Sys-
tematic access to managed chiropractic care not only may
prove to be clinically beneficial but also may reduce over-
all health care costs.
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I N THE UNITED STATES, BACK PAIN

is the second leading cause of
physician visits and is second
only to childbirth for hospital-
izations.1 It is also the most preva-

lent chronic medical problem, the num-
ber one cause of long-term disability, and
the second most common cause of re-
stricted activity and use of prescription and

nonprescription drugs.2,3 Ten years ago
health expenditures for chronic back pain
were estimated to be $50 billion to $100
billion annually,4 and studies1,3 suggest ex-
penditures have risen exponentially since
that time. Epidemiologic studies also in-
dicate an upward trend for back pain in
both men and women,5 a trend that is likely
to continue as the average age of the US
population continues to increase.

EFFICACY AND SAFETY
OF CHIROPRACTIC CARE

FOR BACK PAIN

There is evidence supporting the efficacy
of chiropractic care for back pain. A
comprehensive review6 of the literature
evaluating the efficacy of chiropractic treat-
ments for low back pain and other condi-
tions reported that randomized control
trials “show spinal manipulation to be bet-
ter, and no trial finds it to be significantly
worse, than conventional treatment.”6

(p2220) Despite a number of methodologic
limitations in some of the investiga-
tions,6 an overview of the literature, in-
cluding clinical trials, case-control stud-
ies, and meta-analyses, reflects favorably
on the efficacy of chiropractic care rela-
tive to conventional medical treatment for
back pain.1,3,5,7-14

Although serious complications from
spinal manipulation therapy have been re-
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ported in a small proportion of chiropractic patients,15

for most of the population, chiropractic treatment is as-
sociated with a relatively low risk level, on par with con-
ventional medical treatments.5,16 On the other hand, com-
prehensive overview of the literature reveals that it is
essentially unanimous in reporting that chiropractic care
is associated with significantly higher patient satisfac-
tion compared with patients who receive conventional
treatments.17-20

COST EFFECTIVENESS
OF CHIROPRACTIC CARE

Several studies5 have produced preliminary evidence dem-
onstrating cost-effectiveness of chiropractic compared
with medical management. A series of studies by Stano
and colleagues21-24 and one study by Dean and Schmids25

report cost benefits of chiropractic care compared with
conventional medical treatment for neuromuscular con-
ditions in a review of current literature (mostly work-
ers’ compensation studies). For instance, a 1996 cost com-
parison study,23 which adjusted for demographic,
insurance, and condition variables, revealed higher total
(30% to 217% higher) and outpatient (27% to 94% higher)
mean payments of medical treatment relative to chiro-
practic treatment. These later studies support the appli-
cability of findings to managed health care settings by
including large sample sizes and examining existing fee-
for-service health claims data.

In contrast, a study by Carey et al26 found signifi-
cantly higher health care costs for patients with chiro-
practic or orthopedic care for back pain (secondary to a
greater number of visits) than for patients who received
their back pain care from a primary care physician at a
health maintenance organization. Patients were inter-
viewed over the telephone for up to 24 weeks to assess
use of health care services and outcomes of care. Pa-
tients who received care from doctors of chiropractic care
(DCs) paid more per episode than patients who re-
ceived care from primary care physicians (69% in urban
setting and 3% in rural setting). However, in this study
the analyses were limited to outpatient costs rather than
total costs; the costs were estimated using average state-
wide charges for a large insurance carrier; and, al-
though the analyses adjusted for sciatica, baseline func-
tional status, and duration of pain,20 the study did not
specifically adjust for the variables comorbidities, sever-
ity, and type of diagnosis.

Another study6,27 that compared cost of care for epi-
sodes of back pain between various kinds of medical prac-
titioners (orthopedists and chiropractors) found differ-
ential costs for care compared with care provided by a
general medical practitioner. This study, however, based
analyses on data collected up to 25 years ago and thus
may not be applicable to today’s health care market. In
addition, these studies were characterized by small sample
sizes, increasing the probability of type II errors (failure
to find a real difference between groups). Given the dis-
crepant cost-effectiveness findings and significant meth-
odologic differences that limit study comparisons, the is-
sue of the benefit of chiropractic care in today’s health
care system remains unresolved.

ACCESS TO CHIROPRACTIC CARE

Chiropractors now represent the third largest segment
of health care practitioners in the United States,1 with
50000 practitioners in 2000 according to the Bureau of
Labor Statistics.28 According to the American Chiroprac-
tic Association, an estimated 21 million to 28 million
people now receive chiropractic services each year, with
approximately 192 million annual visits to DCs: be-
tween 1990 and 1997, chiropractic use increased from
10% to 11%.29 With growing public demand,30 the pro-
fession is also expected to increase 21% to 35% by 2008.16

A recent study31 of employers in large companies
shows that chiropractic insurance coverage is now being
offered to most American workers who are covered by
health insurance and is increasingly being offered in all
health plan types. This and other studies32 note that al-
though health insurance for chiropractic services is ex-
panding, insurers often restrict coverage to manage risk.

Chiropractic coverage is often limited in terms of
referral restrictions, conditions covered, number of vis-
its, maximum annual dollar benefit, requirement for phy-
sician referral, and amount paid per visit. Some plans do
not provide covered benefits but instead offer a network
program in the form of discounted services. Health plan
designs may impede appropriate access to chiropractic
clinical care and may diminish the strength DCs have in
treating neuromusculoskeletal (NMS) disorders.

The disconnect between evidence regarding the effi-
cacy and safety of chiropractic care, consumer demand, and
the limited research on cost of chiropractic care in applied
settings has served to hinder integration of chiropractic cov-
erage in traditional health care services. To help bridge this
divide, improve access to appropriate chiropractic ser-
vices, and promote best practices of chiropractic care, there
is a need for community-based research to ascertain the
effect and benefits of chiropractic care and the associated
utilization of health care resources.

The data analyzed in this study were obtained from
a natural experiment setting. A natural experiment is an
experiment conducted in real-life setting rather than the
controlled environment, where researchers “rely on truly
naturally occurring events in which people have differ-
ent exposures that resemble an actual experiment.”33(p150)

In this case, the data were collected and analyzed from
a naturalistic setting rather than a laboratory setting.
Although this is not a true experiment, such an approach
is common in health services research because of the
high external validity and generalizibility of the results
obtained from studies that used natural experiment
methods.

This study was conducted to identify and describe the
demographics, disease, and utilization patterns of indi-
viduals with access to chiropractic care compared with in-
dividuals without such coverage. Toward this end, this
study compared members of the same health plan, both
with and without an additional chiropractic benefits rider.
This natural experiment offers a particularly rich oppor-
tunity to understand the effects of supplemental chiro-
practic coverage on utilization of medical care because it
employs members of the same health plan as a compari-
son group. Both groups studied were members of the same
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large managed-care system with access to the same phy-
sician network; with the same or similar covered ben-
efits; with the same rules on referral to specialty care, high-
cost diagnostic tests, and hospital and surgery approval
guidelines; and with the same exclusions and limitations.

METHODS

STUDY POPULATION

This 4-year study (April 1, 1997, to March 31, 2001) used ad-
ministrative claims data from a large regional managed-care net-
work in California. These data included inpatient and outpa-
tient data for more than 1.7 million continuously enrolled
members containing demographic and enrollment informa-
tion in addition to diagnosis and procedure codes as classified
under the International Classification of Diseases, Ninth Revi-
sion (ICD-9) and the Current Procedural Terminology, Fourth
Edition. Administrative claims data from the largest chiroprac-
tic health plan in California, American Specialty Health Plans,
were used to subsequently identify approximately 700000 of
the 1.7 million patients enrolled in the large managed-care or-
ganization who also received additional chiropractic coverage
through an American Specialty Health Plans benefits rider. These
700000 members who were enrolled in both plans and had ac-
cess to a medical and chiropractic network of practitioners were
compared with the 1 million members who were enrolled in
the managed care network only. For those members enrolled
in both plans, the administrative claims data from the 2 net-
works were merged into one unique administrative file, thereby
creating 2 main comparative cohorts from the same large health
plan: one with access to chiropractic care and the other with-
out. The former group had benefits covering direct access to a
DC without the need of a physician referral. Under this ben-
efit plan the patient copay for a chiropractic office visit was the
same as it would be in a medical clinic. The benefit allowed
for a maximum of 40 office visits to a DC per year.

STUDY DESIGN

This study applied a retrospective, longitudinal, quasi-
experimental, participant-nonparticipant design. The carve-
out feature of the chiropractic insurance coverage offered by
the managed-care health plan as an option to its employer groups
was used to create retrospective control cohorts at 3 different
levels. At the first level, managed care members with chiro-
practic insurance coverage were compared with the members
in the same health plan without chiropractic coverage. At the
second level, we compared members with and without chiro-
practic coverage but only if they had had NMS claims at any
time during the study period. At the third level, we compared
episodes of care for members with NMS conditions receiving
care only from DCs against members with NMS claims receiv-
ing care only from medical doctors (MDs).

The effect of adding a chiropractic benefit on the health
plan’s overall resource consumption was assessed over a typi-
cal horizon for employer-sponsored health insurance. To achieve
this, the observation period and analyses were annualized to a
study period from January 1 to December 31, 2000, when as-
sessing group differences in demographics, comorbidities, and
total plan claim expenditures.

However, to comprehensively compare the effects of treat-
ment for NMS conditions between DCs and MDs, a longer ob-
servation period was appropriate, because NMS conditions are
typically time limited but recurrent and can manifest over mul-
tiple episodes spanning a longer period. Therefore, we ex-
panded our analysis period across 4 years from April 1, 1997,

to March 31, 2001, to study the costs and utilization patterns
associated with NMS episode–specific care.

To enable meaningful comparisons of utilization and costs
of medical and chiropractic care for categories of NMS disor-
ders based on anatomic and clinical similarity, a classification
system grouping individual ICD-9 codes for NMS conditions into
more aggregative diagnosis groups was developed for this study.
The classification also took into account the severity of specific
conditions such as neck and lower back diagnoses. A total of 654
ICD-9 codes, identified by separate panels of DCs and MDs as
NMS conditions most commonly treated and eligible for insur-
ance coverage, were sorted into the following categories: neck,
lower back, thoracic spine and rib disorders, headache, upper
extremity, lower extremity, myalgias or arthralgias, latent ef-
fects, and other. Additionally, severity distinctions were made
for neck and lower back diagnoses by sorting into complicated
and uncomplicated conditions, thus extending the diagnostic
groups to 11. The ICD-9 codes for these diagnostic groups were
comprehensively reviewed for possible inclusions, exclusions,
and crossover by a panel of DCs and medical NMS experts.

To maximize comparability between medical and chiro-
practic coding, a subanalysis was performed to examine a small
group of codes that would be equally applicable to chiropractic
and medical practice. This set of codes was selected for its high
frequency of occurrence in both medical and chiropractic co-
horts. To level the playing field between chiropractic and medi-
cal care for these low back pain–specific analyses, cases that were
associated with any claims for back surgery were excluded from
the subanalysis, because such cases are likely to have complica-
tions for which chiropractic care would not be appropriate.

DEFINING EPISODES OF CARE

In addition to encounter-specific comparisons, entire episodes
of care were of interest in the study. For each member with at
least 1 NMS claim or a sequence of NMS claims, an episode of
NMS care was determined by the diagnosis group of the se-
quence of claims and an allowable gap between any 2 consecu-
tive claims of less than 45 days. Claims separated by 45 days or
more were considered separate episodes. The 45-day interval was
derived from a previous study20-22 that used the 9 most common
ICD-9 codes for low back pain to evaluate the percentage of treat-
ment encounters that were captured using different intervals to
terminate an episode. The study found that for the most com-
mon ICD-9 code (724.2) an interval of 6 weeks (42 days) cap-
tured 86% of all encounters, and the remaining 8 diagnoses yielded
values ranging from 42 to 49 days. A sensitivity analysis of these
values demonstrated that there was little change in the overall
study results if these values were moved upward or downward.
Based on these results and on the clinical consensus of an ex-
pert panel of both DCs and MDs, a value of 45 days was judged
to be appropriate. For neck- and back-related episodes, which
were stratified into complicated and noncomplicated diagnosis
groupings, any switch in diagnosis between uncomplicated and
complicated neck-related conditions during the 4-year sample
period triggered the entire sequence of claims to be identified
within the complicated neck diagnosis grouping.

OVERALL EXPENDITURES
AND UTILIZATION

The primary health care expenditures considered for this study
were total health care claim expenditures, individual compo-
nents of total health care claim costs such as those associated
with inpatient and outpatient services, and costs associated with
NMS care at the episode level. Utilization metrics included the
following: outpatient services, plain radiographs, magnetic reso-
nance (MR) images, lumbar spine surgical procedures, and in-
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patient stays. Health risk characteristics, based on demograph-
ics and comorbidity rates, were used to compare the risk profiles
for different groups. The health plan expenditures from inpa-
tient, outpatient, and chiropractic outpatient paid amounts were
used in the calculation of health care costs and reflect the dol-
lar value of the payers’ resource consumption in providing ac-
cess to medical and chiropractic care to its members. Prescrip-
tion claims and physical therapy claims were not included during
this phase of the ongoing study, and therefore pharmacy and
physical therapy costs were not included in health care costs.

STATISTICAL ANALYSIS

Descriptive statistics, including mean values, standard devia-
tions, and column percentages, were computed and average dif-
ferences between groups were evaluated. We used �2 tests to
evaluate differences between categorical variables. This in-
cluded variables with proportional values, such as sex, pro-
portion of patients in the comorbidity and diagnosis groups,
and proportion of complicated episodes. To test the difference
in mean values for continuous variables, such as age and costs,
and to account for the skewed distribution of variables, we ap-
plied nonparametric analysis of variance instead of conven-
tional parametric tests such as t tests. We applied the Wil-
coxon test when comparing 2 cohorts and the Kruskal-Wallis
test when comparing 3 cohorts.

A semilogarithmic regression model was also used to es-
timate the effect of chiropractic insurance coverage on total an-
nual health care expenditures. The total health care costs of plan
members with positive utilization during calendar year 2000
were regressed on their chiropractic coverage status, after ad-
justing for their demographic, NMS, and comorbid character-
istics using the following specification:

Log [(Total Health Care Costs)i / (Total Health Care Costs)i�0] =
� + �1 (Chiropractic Coverage)i + �2 (Female)i + �3 (Age)i

+ �4 (Comorbidity Score)i + �5 (Neuromusculoskeletal)i + •i .

The logarithmic transform of the total health care costs
was used as the dependent variable to correct for nonnormal-
ity and heteroscedasticity in the cost distribution. The comor-
bidity score, computed as the number of comorbid conditions
that a member was identified with during the annual period,
was used as a risk adjuster in addition to age, sex, and pres-
ence of a NMS condition. The primary independent variable
of interest was the dummy variable, which was equal to 1 if
the member had chiropractic coverage during the period and
equal to 0 if otherwise. The antilog of the estimated regression
coefficient, after accounting for its variance, was used to esti-
mate the effect of chiropractic coverage on the annual total health
care costs of the health plan as follows34:

ĝ = exp��̂1 −
1

2
Var (�̂)� − 1,

where Var(�̂) is the squared standard error of the estimated re-
gression coefficient �̂1.

RESULTS

COMPARISON OF MEMBER COHORTS

Year 2000 claims for 707690 health plan members with
chiropractic coverage and 1001995 members without chi-

ropractic coverage were compared. Demographic char-
acteristics and comorbid conditions for members with
and without chiropractic insurance coverage are dis-
played in the Table.

Members with chiropractic coverage were younger
(mean age, 33 years) than members without chiroprac-
tic coverage (mean age, 36; P�.001). The cohort with-
out chiropractic coverage contained a slightly higher per-
centage of female members (52.1% female) than the cohort
with chiropractic coverage (51.6% female, P�.001).

Members with chiropractic coverage also were less
likely than members without chiropractic coverage to have
comorbid medical conditions. The proportions of mem-
bers who had specific comorbid conditions, including hy-
pertension, diabetes, cardiac arrhythmias, heart failure, and
nutritional disorders, ranged from 0.6% to 6.5% in the popu-
lation with chiropractic coverage and 0.9% to 7.3% in
the population without coverage (P = .001 for each
comparison). In particular, heart failure (0.6% vs 0.9%),
cardiacarrhythmias (1.6%vs2.0%), andhypertension(6.5%
vs 7.3%) were lower in relative occurrence in the member
population with chiropractic coverage. Annual total health
care claim costs of the member populations with and with-
out chiropractic coverage for year 2000 are presented in
Figure1. The per-member-per-year (PMPY) cost of mem-
bers with chiropractic coverage was $1463, which was $208
lower (P�.001) than the PMPY cost of members without
the coverage ($1671). This translates to a 12% reduction
in annual costs incurred by the managed care organiza-
tion on members with chiropractic coverage.

COMPARISON OF NMS PATIENT COHORTS

The 141616 patients with NMS conditions who had chi-
ropractic coverage were also compared to 189923 NMS
patients without chiropractic coverage. As with mem-
bers with and without chiropractic coverage, NMS pa-
tients with chiropractic coverage were younger (mean age,
41 years) than NMS patients without chiropractic cov-
erage (mean age, 44 years; P�.001). Similarly to mem-
bers with and without chiropractic coverage, NMS pa-
tients with chiropractic coverage were less likely than NMS
patients without chiropractic coverage to have comor-
bid medical conditions (P�.001 for each of the comor-
bid conditions previously mentioned).

The overall medical expenditures of the patients with
NMS conditions during the year 2000, including the ma-
jor components of the expenditures, are presented in
Figure 2. The PMPY cost of NMS patients with chiro-
practic coverage was $2345, which was $361 lower
(P�.001) than the PMPY cost of NMS patients without
the coverage ($2706). This translates to a 13% reduc-
tion in annual costs incurred by the health plan on NMS
patients with chiropractic coverage.

Annual per capita hospital cost for NMS patients with
chiropractic coverage ($1224) was $210 lower or 15%
(P�.001) than that for NMS patients without chiroprac-
tic coverage. The annual per capita ambulatory cost for
NMS patients with chiropractic coverage ($1121) was 12%
lower (P=.01) than the corresponding cost for NMS pa-
tients without chiropractic coverage ($1272). The an-
nual per capita cost of providing chiropractic care was
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$31, which amounted to only 1% of the total dollar value
of resources consumed ($2376) by NMS patients be-
tween the 2 cohorts.

To adjust for age, sex, presence of an NMS condi-
tion, and comorbidity differences between cohorts, a semi-
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Figure 1. Annual total cost reduction. Members with chiropractic coverage
were associated with $208 lower per-member-per-year (PMPY) total health
care expenditures for the year 2000 (P�.001). ASHP indicates American
Specialty Health Plans.
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Figure 2. Overall medical expenditures. Patients with neuromusculoskeletal
conditions who had chiropractic coverage were associated with $330 lower
per-member-per-year (PMPY) total health care expenditures for the year
2000. The lower cost is derived from both lower hospital cost by $210 and
lower ambulatory cost by $151. P values were determined using the
Wilcoxon test. Further regression analysis will be conducted. Hospital costs
include outpatient hospital services, emergency department visits, and
inpatient services. Total costs include hospital costs and ambulatory costs.
ASHP indicates American Specialty Health Plans.

Table. Baseline Demographics*

Demographics
Members With ASHP

Coverage, %
Members Without ASHP

Coverage, % P Value

Age group, y†
0-17 32 26 .001
18-21 5 4 .001
22-35 15 19 .001
36-55 34 33 .001
56-64 8 8 �.05
�65 6 10 .001

Comorbid condition
Congestive heart failure† 0.55 0.86 .001
Cardiac arrhythmias† 1.56 1.97 .001
Valvular disease† 0.59 0.69 .001
Pulmonary circulation disorders† 0.05 0.06 .001
Peripheral vascular disorders† 0.40 0.55 .001
Hypertension† 6.46 7.26 .001
Paralysis† 0.15 0.17 .001
Other neurologic disorders† 0.49 0.56 .001
Chronic pulmonary disease† 3.96 3.78 .001
Diabetes† 2.77 3.01 .001
Hypothyroidism 1.54 1.51 .07
Renal failure† 0.21 0.28 .001
Liver disease 0.29 0.31 .03
Peptic ulcer disease excluding bleeding† 0.16 0.19 .001
AIDS† 0.08 0.16 .001
Lymphoma or leukemia† 0.12 0.14 .001
Cancer or tumor† 1.76 2.10 .001
Rheumatoid arthritis or collagen vascular diseases 0.63 0.65 .04
Coagulopathy 0.17 0.19 .01
Nutritional or metabolic disorders (obesity or weight loss)† 1.58 1.65 .001
Anemia† 1.29 1.44 .001
Alcohol and other drug abuse 0.22 0.23 .14
Psychoses† 1.09 0.91 .001
Depression† 1.93 1.64 .001
Tobacco 0.44 0.43 .32

Abbreviation: ASHP, American Specialty Health Plans.
*Members with chiropractic coverage were younger, overall and in the 65-year and older group, and had lower comorbidities for 20 of the 25 conditions.
†Statistically significant at P�.001.
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log regression analysis was also used to estimate the im-
pact of chiropractic care as a covered benefit on total health
care costs of the health plan for year 2000. The esti-
mated coefficient for chiropractic coverage indicator (�1)
was −0.0162. The regression results indicate that the pres-
ence of chiropractic insurance coverage was systemati-
cally associated with an approximately 1.6% lower
(P=.001) average total health care cost of members, af-
ter controlling for differences in age, sex, and the num-
ber of comorbidities. The 1.6% reduction in total health
care costs per member is equivalent to approximately 13%
of the $208 PMPY observed cost difference reported in
Figure 1. This translates to an approximately $27 PMPY
potential cost saving that can be attributed to the pres-
ence of chiropractic insurance coverage in the plan, af-
ter accounting for differences in demographic and co-
morbidity risks of the members.

BACK PAIN–SPECIFIC TREATMENT

Figure 3 presents data related to the cost of providing
care for back pain, at an episode level, for the 4-year pe-
riod (April 1, 1997, to March 31, 2001). The average cost

per back pain episode for patients with chiropractic cov-
erage was $289, which was $110 or 28% lower (P�.001)
than for back pain patients without chiropractic cover-
age. Aggregating episodes for each patient during the
4-year period, the average cost of back pain treatment for
patients with chiropractic coverage was $522, which was
$45 or 8% lower than the corresponding back pain treat-
ment cost for patients without chiropractic coverage.

Furthermore, the proportion of complicated back pain
episodes was only marginally higher (10% vs 8%, P�.001)
for patients who received care only from MDs compared
with the patients who received care only from DCs.

Utilization rates for back pain episodes presented
in Figure 4 indicate significantly lower utilization of re-
sources across all major high-cost areas for NMS pa-
tients with chiropractic insurance coverage compared with
those without. Back pain patients with chiropractic cov-
erage had fewer inpatient stays than did those without
chiropractic coverage (9.3 vs 15.6 stays per 1000 pa-
tients, P�.001). The MR image rate was also lower for
back pain patients with chiropractic coverage com-
pared with those without chiropractic coverage (43.2 vs
68.9 MR images per 1000 patients, P�.001). The rate of
lower back surgery among patients with chiropractic cov-
erage was lower as well (3.3 vs 4.8 surgical procedures
per 1000 patients, P�.001). Back pain patients with chi-
ropractic coverage also received fewer radiographs (17.5
vs 22.7 per 1000 patients, P�.001) than did back pain
patients without chiropractic coverage.

SUBSTITUTION EFFECTS

Figure 5 presents the distribution of NMS claims re-
ported for neck and back pain episodes during the 4-year
period. This table compares 2 groups of patients, both who
sought care for NMS complaints from MDs only. How-
ever, members of one of the groups were limited by the ab-
sence of access to chiropractors within the plan due to lack
of chiropractic insurance coverage. The proportion of neck
complaints seen by MDs for patients with chiropractic cov-
erage was 8.3%, 4 percentage points lower (P�.001) than
for the corresponding proportion for patients without chi-
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ropractic coverage. Similarly for back pain, the propor-
tion of complaints seen by MDs for patients with chiro-
practic coverage was 16.4%, 6 percentage points lower
(P�.001) compared with patients without coverage. Cor-
respondingly, a very high rate (approximately 60%) was
also observed for the proportion of neck and back com-
plaints seen by the network DCs during the same period.
This suggests a substitution of DC care for MD care for neck
and back complaints.

COMMENT

The high prevalence and recurrent incidence of back pain,
as well as the heavy economic and disability burden that
it imposes on society as documented in the literature, point
to a major area of public health concern. Simulta-
neously, there is growing evidence for the low risks as-
sociated with chiropractic spinal manipulation in most
cases and favorable evidence for its effectiveness in treat-
ing low back pain. In addition, patients treated for back
pain by DCs tend to be more satisfied than patients treated
by MDs. However, despite this evidence for safety, ef-
fectiveness, and growing public demand, health insur-
ance coverage for chiropractic care continues to remain
restricted, relative to other health services, particularly
in the managed care sector.

This restriction of access to health insurance for chi-
ropractic care is not due to a lack of DCs, however. Rather,
chiropractic care is becoming increasingly prevalent in
the American health care system. The increasing accep-
tance of chiropractic care as a source of comprehensive
complementary care for NMS problems is reflected in that
the chiropractic field is the fastest growing among all doc-
toral-level health professions.17

To date, there has been little research linking chi-
ropractic and medical utilization data at a patient level.
Thus, a powerful opportunity to compare the effects of
chiropractic and medical management of costly NMS con-
ditions, such as back pain, in a real-world managed care
setting has been underused. This study integrated and
analyzed comprehensive administrative data from a large
managed medical care organization and the chiroprac-
tic care plan that provided an additional chiropractic ben-
efit to more than 40% of its members. By comparing mem-
bers within the same medical managed care plan both
with and without direct access to chiropractic care, this
study provides additional information on the effect of chi-
ropractic insurance benefits on the resource utilization
within a managed care network.

For the managed care plan studied, the presence of
a supplementary chiropractic insurance option was as-
sociated with favorable member selection by the plan. This
is evident in that members with covered chiropractic ben-
efits were significantly younger and had less comorbid-
ity burden. This favorable selection could have been an
artifact of 2 factors that reflect employer and employee
preferences. The larger companies in particular, in the
interest of maintaining a large productive workforce, may
have been likely to offer additional benefits, such as
supplementary insurance, to attract younger and healthier
individuals. At the same time, potential employees, par-
ticularly those who maintain a healthier lifestyle may have

been more likely to seek employment in companies that
offer benefits covering complementary care (eg, chiro-
practic or acupuncture) that can be perceived as less ag-
gressive treatment modalities.

This study found that members with chiropractic cov-
erage had a 12% lower annual medical care cost, not ad-
justing for member risk characteristics. After controlling
for the cost-saving effects associated with favorable demo-
graphic and medical risk factors, the regression analysis
found a statistically significant 1.6% reduction in total medi-
cal care costs that can be isolated to the presence of chiro-
practic coverage. Most of this 1.6% reduction in the plan’s
total medical costs is likely derived from the 13% reduc-
tion in the total medical costs observed for the subset of
members with NMS conditions who also had chiropractic
coverage. In our study population of 0.7 million members
who had chiropractic coverage in the medical plan, we es-
timated an annual reduction of approximately $16 mil-
lion as a result of lower utilization of high-cost items. This
is a conservative estimate of the cost savings for the plan
that can be associated with members in the medical plan
using their supplementary benefits to seek chiropractic treat-
ment of their NMS problems. The estimated cost saving ap-
pears to more than offset the amount spent to cover the
associated costs of the chiropractic benefit.

The analyses related to NMS episodes elucidate
sources of these cost savings relating to chiropractic treat-
ment of common NMS complaints, such as neck and back
pain. Focusing on low back pain diagnoses that were se-
lected specifically for comparability between medical and
chiropractic practice, our analysis found that patients with
chiropractic coverage had significantly lower rates of use
of resource-intensive technologies, such as x-ray exami-
nations, MR image, and surgery, and lower use of more
expensive patient care settings, such as inpatient care. This
is reflected in the significantly lower cost, at both the epi-
sode level and the patient level, of providing care for back
pain. The difference in episode-specific and patient-level
resource utilization did not seem to be due solely to a dif-
ference in severity of cases seen by DCs and physicians,
since the estimated 2% difference in severity between chi-
ropractic and medical patients of back pain did not con-
stitute a clinically meaningful difference. In addition, the
substitution of chiropractic for physician care evident from
the shift in the case distribution between physicians and
DCs when chiropractic coverage was present also con-
tributed to the conservation of health care resources.

Although the results from the study may carry policy
implications in the managed care industry, the limitations
of this study are worth noting, especially since they also
open up avenues for future research. This study only ana-
lyzes effects of chiropractic coverage in a large but specific
managed care population. Future research covering geo-
graphically diverse populations across several plans is
needed to ascertain and validate the effect of a chiroprac-
tic benefit on utilization patterns and cost effects, after con-
trolling for differences arising from factors, including lo-
cation, plan-specific benefit design, industry type, and other
undetected biases, such as patient burden of disease. Co-
morbidity score and demographic characteristics such as
age were controlled for in the regression model. However,
the significantly more favorable profile of the plan mem-
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bers who selected chiropractic coverage poses some con-
cern regarding the generalizability of the results to a sicker,
older population. Especially as the average age of the Ameri-
can population continues to increase in the next decade,
the safety and appropriateness of chiropractic care for el-
derly patients will need to be more thoroughly evaluated.
Further research is also necessary to quantify utilization
and costs associated with DC vs MD care for other NMS
conditions, and to ascertain clinical outcomes for specific
NMS conditions.

The substitution of chiropractic utilization for medi-
calcare iscentral to the issueofprovidingcost-effectivecare
for NMS conditions in a managed care environment, since
the provision of chiropractic benefits as supplementary
insuranceraises thepossibilityof induceddemandformedi-
callyunnecessarycare.Thisstudyfoundevidencethatasub-
stantialportionof thechiropracticcaresoughtby themem-
bers with insurance coverage was more often substituted
for medical care rather than add-on care. Further research
is needed to quantify this substitution effect. The effects of
substitutionofchiropracticcareutilization formedicalcare
couldbe furtherpursuedbyanalyzingdataonpatientswith
episodes of NMS care comanaged by DCs and MDs, which
was beyond the scope of this study. Although most back
pain patients have nonspecific syndromes, a few back pain
casesarecausedbysevereunderlyingconditions.Accurate
diagnosis andappropriate referral areessential for this sub-
set of low back pain cases and demand an integrative ap-
proach.Thispoint isespecially important in lightof thesub-
stitution between DCs and internists found by this study.
Finally, questions continue to remain regarding the effec-
tiveness of chiropractic care relative to the cost of care and
quality of the health care received. Future research using
patientsurveys(quality-of-lifeandpatientsatisfactionmea-
sures) in conjunction with medical record review are war-
ranted to further evaluate the cost-effectiveness of chiro-
practic care in managed care settings.

This study provides additional information regard-
ing the economic benefits and utilization patterns asso-
ciated with systematic access to chiropractic care. Fur-
thermore, it offers an integrated baseline (combining
chiropractic and medical utilization claims data for a com-
mon cohort of members) for future research evaluating
the effect of alternative clinical management ap-
proaches to medical conditions (ie, back pain specifi-
cally) with high direct and indirect consumption of medi-
cal resources and a high derivative societal cost given the
absenteeism and burden of disease associated with them.

Accepted for publication November 7, 2003.
Correspondence: Antonio P. Legorreta, MD, MPH,

Health Benchmarks Inc, 21650 Oxnard St, Suite 2150,
Wood land Hi l l s , CA 91367-4975 (a l egor re ta
@healthbenchmarks.com).

REFERENCES

1. Pelletier KR. The Best Alternative Medicine: What Works? What Does Not? New
York, NY; Simon & Schuster; 2000.

2. Badley EM, Rosooly I, Webster GK. Relative importance of musculoskeletal disor-
ders as a cause of chronic health problems, disability, and health care utilization:
findings from the 1990 Ontario Health Survey. J Rheumatol. 1994;21:505-514.

3. Manga P, Angus D. Enhanced Chiropractic Coverage Under OHIP as a Means of

Reducing Health Outcomes and Achieving Equitable Access to Select Health Ser-
vices. Toronto: Ontario Chiropractic Association; 1998.

4. Frymoyer JW, Cats-Baril WL. An overview of the incidences and costs of low
back pain. Orthop Clin North Am. 1991;22:263-271.

5. Manga P, Angus D, Papadopoulos C, et al. The Effectiveness and Cost-
effectiveness of Chiropractic Management of Low-Back Pain. Richmond Hill, On-
tario: Kenilworth Publishing; 1993.

6. Kaptchuk TJ, Eisenberg DM. Chiropractic: origins, controversies, and contribu-
tions. Arch Intern Med. 1998;158:2215-2224.

7. Shekelle PG. The Use and Costs of Chiropractic Care in the Health Insurance Ex-
periment. Santa Monica, Calif: RAND; 1994.

8. Koes BS, Assendelft WJ, van der Heijden GJ, Bouter LM, Knipschild PG. Spinal
manipulation and mobilization for back and neck pain: a blinded review. BMJ.
1991;303:1298-1303.

9. Meade TW, Dyer S, Browne W, Frank AO. Randomised comparison of chiro-
practic and outpatient management for low back pain: results from extended fol-
low up. BMJ. 1995;311:349-351.

10. Assendelft WJJ, Koes BW, Knipschild PG, Bouter LM. The relationship between
methodological quality and conclusions in reviews of spinal manipulation. JAMA.
1995;274:1942-1948.

11. Meeker WC. A meta-analysis of clinical trials of spinal manipulation. J Manipu-
lative Physiol Ther. 1992;15:181-194.

12. Cherkin DC, Deyo RA, Batt M, Street J, Barlow W. A comparison of physical therapy,
chiropractic manipulation, and provision of an educational booklet for the treat-
ment of patients with low back pain. N Engl J Med. 1998;339:1021-1029.

13. Klougart N, Leboeuf-Yde C, Rasmussen LR. Safety in chiropractic practice, part
I: the occurrence of cerebrovascular accidents after manipulation to the neck in
Denmark from 1978-1988. J Manipulative Physiol Ther. 1996;19:371-377.

14. Bigos S. Acute low back pain in adults. In: Clinical Practice Guidelines. Rock-
ville, Md: US Dept of Health & Human Services, Public Health Service; Decem-
ber 8, 1994. AHCPR Guideline No. 14. Publication 95-0642.

15. Powell FC, Hanigan WC, Olivero WC. A risk/benefit analysis of spinal manipula-
tion therapy for relief of lumbar or cervical pain. Neurosurgery. 1993;33:73-78.

16. Assendelft WJ, Bouter LM, Knipschild PG. Complications of spinal manipula-
tion: a comprehensive review of the literature. J Fam Pract. 1996;42:475-480.

17. Cherkin DC, McCormack FA. Patient evaluation of low back pain care from fam-
ily physicians and chiropractors. West J Med. 1989;150:351-355.

18. Collinge W. The American Holistic Health Association Complete Guide to Alter-
native Medicine. New York, NY: Warner Books; 1996.

19. Mosley CD, Cohen IG, Arnold RM. Cost-effectiveness of chiropractic care in a
managed care setting. Am J Manag Care. 1996;2:280-282.

20. Hertzman-Miller RP, Morgenstern H, Hurwitz EL, et al. Comparing the satisfaction
of low back pain patients randomized to receive medical or chiropractic care: results
from the UCLA low-back pain study. Am J Public Health. 2002;92:1628-1633.

21. Stano M. The economic role of chiropractic: an episode analysis of relative in-
surance costs for low back care. J Neuromusculoskelet Syst. 1993;1:64-68.

22. Stano M. The economic role of chiropractic: further analysis of relative insur-
ance costs for low back care. J Neuromusculoskelet Syst. 1995;3:139-144.

23. Stano M, Smith M. Chiropractic and medical costs of low back care. Med Care.
1996;34:191-204.

24. Smith M, Stano M. Costs and recurrences of chiropractic and medical episodes
of low-back care. J Manipulative Physiol Ther. 1997;20:5-12.

25. Dean H, Schmids R. A Comparison of the Cost of Chiropractors Versus Alterna-
tive Medical Practitioners. Richmond: Virginia Chiropractic Association; 1992.

26. Carey TS, Garrett J, Jackman A, McLaughlin C, Fryer J, Smucker D; North Caro-
lina Back Pain Project. The outcomes and costs of care for acute low back pain
among patients seen by primary care practitioners, chiropractors, and orthope-
dic surgeons. N Engl J Med. 1995;333:913-917.

27. Sheckelle PG, Markovich M, Louie R. Comparing the costs between provider types
of episodes of back pain care. Spine. 1995;20:221-227.

28. Bureau of Labor Statistics. Occupational Outlook Handbook. Washington, DC:
Bureau of Labor Statistics; 2000-2001.

29. Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative medicine use in
the United States, 1990-1997: results of a follow-up national survey. JAMA. 1998;
280:1569-1575.

30. Meeker WC. Public demand and the integration of complementary and alterna-
tive medicine in the US health care system. J Manipulative Physiol Ther. 2000;
23:123-126.

31. Mercer WM. National Survey of Employer-Sponsored Health Plans 1998 and 1999.
New York, NY: William M. Mercer Inc; 1999 & 2000.

32. Manga P. Economic case for the integration of chiropractic services into the health
care system. J Manipulative Physiol Ther. 2000;23:118-122.

33. Shi L. Health Services Research Methods. Albany, NY: Delmar Publishers; 1997.
34. Kennedy PE. Estimation with correctly interpreted dummy variables in semiloga-

rithmic equations [abstract]. Am Econ Rev. 1981;71:801.

(REPRINTED) ARCH INTERN MED/ VOL 164, OCT 11, 2004 WWW.ARCHINTERNMED.COM
1992

©2004 American Medical Association. All rights reserved.


