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Objectives: The objectives of this study were to critically evaluate the methodology and conclusions of the fiscal
notes prepared by the state of Missouri for including doctors of chiropractic (DCs) under Missouri Medicaid and to
develop a dynamic scoring model that calculates the savings if DCs were allowed to offer treatment under Missouri
Medicaid.
Methods: We used a secondary analysis to determine the cost-saving assumptions to be incorporated into a dynamic
model. We reviewed the literature on efficiency and effectiveness of DC-delivered care regarding the most reliable
assumptions concerning cost savings and utilization. The assumptions for percentage savings from DC-provided care
and the avoidance of spinal surgeries were then combined in the dynamic scoring model to determine projected cost
savings from adding DCs as covered providers under Missouri Medicaid. The actual cost of opioid abuse in Missouri
was then determined as a basis to measure cost savings from adding DC care as an alternative therapy for the
management of neck and low back pain.
Discussion: The Missouri Health Division initially used the static scoring approach to evaluate proposals to cover DC
care under Missouri Medicaid. This approach only considers added costs from a legislative change. Because of this,
we proposed that the Missouri Health Division used flawed methodology and data in their calculations for the fiscal
note regarding the cost of including care from DCs under Missouri Medicaid. After consideration of the approach used
in this study, the Committee adopted some important elements of dynamic scoring. Based on our computations and the
dynamic scoring model, we determined that there would be a cost savings to the state of Missouri of between $14.1
and $49.2 million once DCs are included as covered providers under Missouri Medicaid. This study also supports the
proposition that treatment by DCs for neck and lower back pain may reduce the use and abuse of opioid prescription
drugs.
Conclusion: Policymakers may unintentionally rely on flawed assumptions and methodologies such as static scoring,
which we propose results in flawed conclusions. Legislative options involve some additional cost. The issue is
whether proposed legislative options offer more effective outcomes along with more efficient cost. Using a dynamic
scoring model to incorporate savings from 3 primary sources, we found that (1) chiropractic care provides better
outcomes at lower cost, (2) chiropractic treatment and care leads to a reduction in cost of spinal surgery, and (3)
chiropractic care leads to cost savings from reduced use and abuse of opioid prescription drugs. (J Chiropr Humanit
2019;26C:31-52)
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INTRODUCTION

The benefits of care provided by doctors of chiroprac-
tic (DCs) have been demonstrated by research throughout
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the US health care system.1-4 Reimbursement for such
care is now provided by Medicare in all 50 states, and by
Medicaid in most states. The decision to provide coverage
in each state is based on policymakers’ perceptions of
both benefits and cost. The cost of including doctors of
chiropractic as covered physicians is often misunderstood.
Policymakers may rely on flawed assumptions and
methodologies to conclude that adding another provider
is more expensive and less effective than current care.
This article proposes that DCs deliver care that is more
effective and less costly than the current model. This
study considers the cost and effectiveness of care
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delivered by DCs compared with other forms of
treatment. Although there are potentially numerous
beneficial clinical outcomes5 from DC treatment, perhaps
the greatest clinical outcome is the reduction of neck and
low back pain. The analysis for this study is based on
research that has been conducted to date.

The purpose of this study was to critically evaluate the
methodology and conclusions of the fiscal notes prepared
by the state of Missouri for including DCs under Missouri
Medicaid. This study also estimated a dynamic scoring
model that specifically incorporates cost savings from
changes in human behavior. The 3 major changes
incorporated in the model are (1) cost savings from DC
care vis-�a-vis traditional doctor of medicine/doctor of
osteopathy (MD/DO) care, (2) cost savings from reductions
in spinal surgery, and (3) cost savings from reduced use and
abuse of opioid prescription drugs.
METHODS

We considered the shortcomings of the static scoring
methodology used by the Missouri Health Division
(MHD) to evaluate DC care as an alternative to traditional
MD/DO care under Missouri Medicaid. We used a
dynamic scoring approach to measure costs and savings
from adding DCs under Missouri Medicaid. After
critically evaluating the methodology and data employed
by MHD for their fiscal notes, the next 3 sections of this
study document the savings percentages employed under
the dynamic scoring model.

Section 1 examines each Missouri fiscal note beginning
with FY11. We critically evaluated the assumptions and
methodologies used by MHD to score the cost of adding
DCs as covered providers under Missouri Medicaid. To
date, Missouri fiscal notes have only considered the
additional costs from adding DC care under Missouri
Medicaid. This approach is called static analysis. Dynamic
scoring was incorporated in this analysis, which factors in
changes in human behavior as patients migrate from
traditional medical to DC care.

Section 2 involved a search of the literature to determine
whether DC care is more cost-effective vis-�a-vis traditional
MD/DO care. We used Google Chrome and Internet
Explorer with the search terms “cost effectiveness of
chiropractic care” and “cost efficiency of chiropractic care.”
We identify key studies that document such cost savings.

Section 2 examines published studies on the effective-
ness and cost-effectiveness of DC care. This section
described the extent of savings that might accrue to the
state of Missouri from approving DC care along with
traditional medical care in Medicaid. The percentages
documented in this section will be incorporated into the
dynamic scoring model.
Section 3 examines the increasing incidence of spine
surgery in the United States. The question of whether DC
care leads to a reduction in the need for spinal surgeries was
considered. We used Google Chrome and Internet Explorer
with the search terms “cost of spinal surgery” and “does
chiropractic care reduce the need for spinal surgery.” We
reviewed the resulting studies identified from these search
terms. We found studies documenting savings from the
avoidance of spinal surgery as a result of DC care. Data
from these studies were also used in the dynamic scoring
model.

Section 4 examines the opioid drug epidemic both in
Missouri and across the United States. We used Google
Chrome and Internet Explorer with search terms “opioid
abuse and impact of chiropractic” to identify articles that
explore the link between DC care and the reduction in
use and abuse of opioid prescription drugs. We critically
evaluated recent estimates from the MHD on the amount
of savings that would accrue to the state from reduced
use and abuse of opioid prescription drugs. We
developed our own methodology to compute savings
from the reduced use of opioid drugs in Missouri as a
result of DC care.

Section 5 uses the data derived from sections 2 through 4
to help construct the dynamic scoring model. The starting
point for the model is the identification of health care
expenditure in the United States and Missouri for treatment
of neck and low back pain. Next, we explored the literature
to ascertain how many people are likely to seek DC care
once it is approved by the state. We then subtracted savings
from the lower cost of DC care vis-�a-vis traditional MD/DO
care from total medical expenditures. The second area of
savings in the model was reduction in spinal surgeries. This
savings percentage from section 3 of the study was added
into the dynamic scoring model. The final and potentially
largest component of savings was then incorporated into the
model. Reduction in opioid prescription drug abuse
provides the largest category of savings in the dynamic
scoring model. The study concludes with a summary
discussion of how Medicaid costs would be affected by
allowing DCs as an option for Missourians to treat their
neck and low back pain.
RESULTS

Our critical review of the Missouri Fiscal Notes data and
methodologies identified several errors and shortcomings
that were eventually corrected by the state. Based on our
analysis, the state made the following revisions to their data
or methodologies. They used proper procedure codes, they
dropped seniors who were otherwise covered by Medicare
from their cost projections, and they eliminated the
unrealistic category of cost for medically unnecessary
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services. Most importantly, the MHD incorporated a major
element of the dynamic scoring model by estimating $25
million in savings from reduced use and abuse of opioid
prescription drugs in Missouri. When combined with the
other elements of savings in our model, we determined that
total savings from adding DCs as covered providers to
Medicaid would be between $14.1 and $49.2 million.
SECTION 1: MISSOURI FISCAL NOTES: FROM STATIC TO

DYNAMIC SCORING

An effort to include DCs as a provider option under
Missouri Medicaid has been under way for at least 15 years.
Ever since fiscal year (FY) 2008, the Committee on
Oversight (Committee) has prepared a fiscal note each year
in an attempt to estimate the cost associated with this
proposed legislative change. Between FY2009 and
FY2011, the Committee indicated the cost was simply
unknown. Starting with FY2011, the Committee estimated
the additional cost associated with the inclusion of DCs
under Missouri Medicaid. The Committee has refined and
changed their assumptions over the years. This study
explains why these assumptions have been flawed but have
been showing improvement beginning with revised esti-
mates for FY2015. The biggest change has been a
movement from static to dynamic scoring. The next section
discusses these 2 approaches to calculating the fiscal impact
of legislative change.
The Omission of Dynamic Scoring Leads to Faulty Conclusions
Dynamic scoring considers the changes in human

behavior that result from legislative change while static
scoring does not. Static scoring falsely assumes that nothing
changes except additional costs. In a recent Harvard
briefing paper on budget policy, Zenk notes that Congress
has been required to use dynamic scoring ever since 2015.6

He also explains how dynamic scoring can have enormous
effects on fiscal policy. This is a key point and major
omission by the Committee in their estimates of the effect of
adding DCs as a provider option under Missouri Medicaid.

Policymakers make suboptimal decisions when they
ignore that human behavior typically changes with new
legislative policies. For example, patients with back pain
typically decide between MD/DOs and DCs to pursue
treatment for their back pain. This fact should be
incorporated in any model that scores the impact of this
proposed legislative change. An earlier version of this study
was presented to the Missouri Senate at a hearing in spring
2017. The estimation model employed in this study
embraces dynamic scoring. This means that changes in
human behavior are factored into the analysis. To their
credit, the Committee has now incorporated several
elements of dynamic scoring with their most recent
estimates for FY2018. The initial flaws in their approach,
along with the more recent positive elements, are discussed
in the next section.
Committee’s Approach to Calculating Fiscal Notes
As part of our review of the Committee’s methodology

to calculate fiscal notes, we argue 2 points. First, numbers
should be reasonably accurate. Second, cost savings from
changes in human behavior, or dynamic scoring, should be
included. Regarding the second point, the Committee did
show some openness to the consideration of dynamic
scoring with their comment in a February 15, 2015, fiscal
note. They indicated that access to care by chiropractic
physicians would lead to a reduction in the number of
general physician (MD/DO) visits. However, they left off
any further discussion of this offset at that time. Concerning
the importance of accuracy, we point out issues with both
the procedure codes and the number of Missouri Health
Network (MHN) adults used for their calculations.
Regardless of the number of individual MHN members
included, we stress that savings will accrue to the state of
Missouri because of savings identified in this study.
Fiscal Note Methodology
The Committee initially used static scoring to calculate

cost to the state. The 3 primary elements initially used by
the Committee for the calculation are the number of people
projected to use DCs under Missouri Medicaid, the
estimated number of visits per year, and the estimated
cost of each visit. These total estimated costs are shown first
in Table 1, along with the breakdown between general
revenue and the federal funds. The Missouri General
Revenue Fund is responsible for about one-third of the total
cost, and federal funds cover the remaining two-thirds. The
details and assumptions used for the Committee’s calcula-
tions are presented next.

Projected MHN Participants Using a DC. The number of
adults and children in the MHN are used to calculate the
number of people who would seek care from a DC under
Medicaid. Total participants reported in the fiscal notes for
fiscal years 2011 through 2017 are shown in Figure 1. In
light of the 2016 estimate by the Department of Health and
Human Services of 964 598, we believe the Committee’s
estimate of 942 316 is reasonable. This number includes
590 294 children and 133 762 seniors and people with
disabilities covered by both Medicaid and Medicare.7

Because these seniors are eligible for Medicare, they should
not be counted with the adults who could seek insurance
coverage through Medicaid. The next step taken by the
Committee was to estimate the number of MHN enrollees
who would take advantage of DC access. According to the
National Center for Health Statistics, 8.6% of adults and
2.8% of children had used DC- or DO-delivered
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DC, doctor of chiropractic; FFS, fee for service; FY, fiscal year; MHN, MO (Missouri) HealthNet.
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manipulation within the previous 12 months.8 Using this
assumption, the MHD chose to use 9% for adults and 3%
for children as the estimate of the percentage of the MHN
population that will see a DC. In our judgment, this estimate
is also reasonable.

In summary, we believe that the estimates of the
numbers of individuals used by MHD to estimate the
projected cost of DC inclusion are reasonable except for
the inclusion of adults who are also eligible for Medicare.
The 133 762 seniors and people with disabilities should
therefore not be included for the Medicaid cost projections.
Accordingly, the number of adults who would take
advantage of DCs under Medicaid should be reduced to
19 643 ([352 022 e 133 762] � 9%) for FY2017. The
number of children who would see a DC in Missouri is
projected to be 17 709 (590 294 � 3%). Accordingly, the
total projection of adults and children who would see a DC
in Missouri under Medicaid would be 37 352 (19 643 þ
17 709). This number is considerably smaller than the
49 391 projected by the MHD for FY2017.
Fig 1. Number of adults and chi
Estimated Number of Visits per Year. The fiscal note
dated February 16, 2015, contained the following language
regarding the number of annual visits to a DC: “The number
of medically necessary DC visits that will be authorized for
each participant is not known.”9 This fiscal note assumed a
series of 8 visits per year. It is possible that some
participants would receive more visits and others would
receive fewer visits. The fiscal note for the following year,
dated March 9, 2016, contained language to support almost
the doubling of the number of visits each year. Per this note,
the number of annual medically necessary chiropractic
visits for each participant was assumed to be 14.4.

Average Cost of a Visit to the Chiropractor. That same
fiscal note, dated March 9, 2016, also explained how the
MHD computed the average cost of a visit to a DC as
$28.93. It stated, “It is assumed under this legislation that
chiropractors would, at a minimum, bill for manipulative
treatment and certain physical therapies using the procedure
codes 98925, 98926, 98927, 98928, and 98929.”10 The
fiscal note also pointed out that these codes are currently
ldren in MHN. FY, fiscal year.
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used for osteopathic manipulative treatment. This assump-
tion is not correct and is another reason the fiscal note is
flawed. As defined in the American Medical Association
Current Procedural Terminology book, the standard for
coding, these osteopathic manipulative treatment codes are
typically not used by chiropractic physicians. The direct
comparison for chiropractic physicians are the codes 98940,
98941, 98942 and 98943.

Relative Value Units Employed to Calculate Costs. Rela-
tive value units (RVUs) are the result of a 10-year study by
the American Medical Association and the Centers for
Medicare & Medicaid Services. They are designed to
establish parity in fees between specialties. On January 1,
1992, the resource-based relative value scale (RBRVS)
became the official Centers for Medicare & Medicaid
Services payment methodology for physician services
provided to Medicare patients. Under the RBRVS, RVUs
are based on the human resources and other costs associated
with the delivery of a specific procedure or service. There
are 3 RVU components in the RBRVS methodology. These
components represent physician work, practice expense,
and malpractice expense. Finally, the fee is ultimately
determined as the product of the RVU and the dollar
conversion factor (DCF). The DCF is a multiplier that
converts the RVU into a fee. The purpose behind the DCF is
to manage costs in the health care industry.

When comparing relative cost of care by chiropractic
physicians and that of general-practice physicians, it is
important to use the proper RVUs. When the proper codes
are used, the average RVU for chiropractic physicians is
4.15 compared to 8.34 for osteopathic physicians. Both of
these RVU figures would then be multiplied by the DCF to
determine cost.

Additional Physical Therapy Costs for Children. The
Committee also included additional cost for children
receiving physical therapy under both fee-for-service
(FFS) and under managed care. Total projected cost for
physical therapy is just over $82 000. This projected cost is
small. Physical therapy is not a federally mandated
Medicaid service.11 Therefore, any costs projected to
cover physical therapy for children should be minimal.
FY2011: The First Year With Projected Costs
As displayed in Table 1, the FY2011 estimate projected

the cost for adding DC care under the FFS portion of the
Missouri Medicaid budget. The number of adults in the
MHN was first multiplied by the estimated percentage of
patients who would seek care from DCs. Next, this figure
was multiplied by the estimated number of chiropractic
visits per year and finally by the estimated average cost. The
resulting cost estimate was just over $16 million. Federal
funds are available to cover approximately two-thirds of
these costs or nearly $11 million. The Missouri budget is
responsible for the remaining one-third or $5.3 million. For
the next 4 years after FY11, there were 2 significant
changes in assumptions used for this computation. First, the
number of adults covered under the MHN decreased from
over 800 000 to an average of just less than 400 000.
Second, the cost of physical therapy for 500 children was
included for FY2016. In summary, total cost estimates over
the next 5 fiscal years remained fairly level around $11
million.
FY2017 Fiscal Note Methodology Takes an Unrealistic Twist
On March 9, 2016, the Committee published a revised

cost projection for fiscal years 2017 through 2019. Panel A
of Table 2 shows this cost projection. The total number of
individuals in the MHN in FY2017 increased to 942 316
from 893 570 in FY2016. Despite this modest increase, the
total cost of FFS remained stable at $11 251 713 owing to
the reduction in the number of children in FFS under
physical therapy. A significant new category of cost added
under FFS for FY2017 was managed care (MC). Along
with one-time system cost of $250 000, the new MC
category proposed the additional cost of $7 167 561. When
combined with the FY2017 FFS cost of $11 251 713, total
cost projection increased to $18 419 214. This increase
represents a 63.7% increase.

With this increase, the Committee was just getting
started with their escalation of FY2017 cost projections.
The Committee invented another category of cost called
“upper range medically unnecessary costs.” These are
shown in panel B of Table 2. For the first time, the
Committee created a new category of cost for people who
have a medical necessity for treatment but receive
nonmedically necessary services. They also created a
second new category of cost for people who do not have
a medical necessity for services and seek nonmedically
necessary services. Panel A of Table 2 summarizes the
typical cost projections for both FFS and MC. This cost is
labeled “lower range typical costs.” They do not include the
new categories.

The new categories are shown in panel B of Table 2.
With the addition of these 2 categories, total projected cost
increased to nearly $33 million in FY2017 and almost $34
million for FY2019. If only medically necessary services
are covered, then by definition neither of these 2 new
categories should be covered. Accordingly, it is not clear
why policymakers made this assumption that suddenly
32 183 (30 651 þ 15 325) patients in FFS would seek
varying degrees of “medically unnecessary” and therefore
uncovered services. Similarly, the MHD assumed that
28 110 (18 740 þ 9370) patients under managed care
would seek “medically unnecessary” services. It could be
that owing to the high degrees of satisfaction expressed by
those who see DCs compared with other forms of care, the
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DC, doctor of chiropractic; FFS, fee for service; FY, fiscal year; MC, managed care; MHN, MO (Missouri) HealthNet; PT, physical therapy.
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Table 2. Missouri Oversight Committee Fiscal Notes for DC Coverage Under Missouri Medicaid March 9, 2016, Revision.

Panel B: “Upper Range” Medically Unnecessary Costs

DC, doctor of chiropractic; FFS, fee for service; FY, fiscal year; MC, managed care; MHN, MO HealthNet; MO, Missouri.
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Committee is concerned that patients will overconsume
services provided by DCs.12-15 We argue that although a
small percentage of the population may seek medically
unnecessary chiropractic services, these are not covered
services and would be no greater than for patients visiting
an MD/DO for traditional medical care. Therefore, it should
be ignored because it is not a valid incremental cost.
FY2018 Fiscal Note Reverses Course and Displays Cost Savings
As noted earlier, we first presented the results of this

study to the Missouri Senate in the spring 2017 session.
After this presentation, the Committee published another
revised cost estimate as shown in Table 3. Total projected
average costs plummeted to their lowest levels to date at
just under $9 million. The major changes in this new
estimate were the elimination of the projected medically
unnecessary costs and the duplication of costs from having
seniors included who were otherwise covered by Medicare.
The Committee remained busy with their consideration of
the cost estimates for the impact of this bill. In less than 30
days on May 5, 2017, the Committee published another cost
impact for SB209. A change in the rates of reimbursement
increased projected costs slightly to just over $9 million as
shown in Table 4. Most of the cost savings projected in
the first estimate for FY2018 were retained in this revised
fiscal note.
FY2019 Fiscal Note Incorporates Major Cost Savings: Reduced
Opioid Use

The final and most recent cost estimate for FY2019 was
published by the Committee on February 9, 2018. This
estimate is shown in Table 5. The first change incorporated in
this estimate is an increase in the average cost of a chiropractic
visit to $20.48 from $16.07. The other major change
incorporated in this estimate is the inclusion of a major
element from the dynamic scoring model. The Committee
included an estimate of cost savings from reduced reliance on
opioid prescription drugs. As shown in Table 5, the
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Table 4. Missouri Oversight Committee Fiscal Notes for DC Coverage Under Missouri Medicaid May 5, 2017, Revision
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Table 5. Missouri Oversight Committee Fiscal Notes for DC Coverage Under Missouri Medicaid February 9, 2018, Revision
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Committee projected total savings of $29 400 000 ($10.2
million in the general fund and $19.1 million in federal funds)
by FY2021 from reduced reliance on opioid prescription
drugs.We strongly support Missouri policymakers for taking
this important step toward the inclusion of the important
elements of the dynamic scoring model.
SECTION 2: STUDIES ON THE EFFECTIVENESS OF

TREATMENT BY DCS

Spine pain is a pervasive health care problem in the
United States. Patients with spine pain typically seek care
from MDs, DOs, DCs, physical therapists, or some
combination thereof. Dagenais determined that the distribu-
tion of providers for this treatment is 61%MD/DO, 28%DC,
and 11% from a combination of providers.16 Given the
availability of such different treatment methods for spine
pain and similar problems, it is more important than ever to
identify high value and cost-effective services. Health
economists apply the cost-benefit test and define the most
effective services as those that prevent diseases and cost less
than alternative measures. Conversely, services that have
low satisfactory outcomes and higher cost fail the cost-be-
nefit test. Regardless of which type of provider is used, the
goal for policymakers should be to provide incentives for
high-value services and disincentives for low-value services.
“Across the board budget cuts that fail to make such
qualitative distinctions are the equivalent of substituting a
meat cleaver for a surgeon’s scalpel.”17 Over the past several
years, a number of key benchmarks have been documented
for both effective (high-value) and cost-effective (relatively
low-cost) approaches to treatment for low-back and neck
pain. These milestones and conditions have been identified
through an increasing number of studies and reports.17 The
purpose of this section is to carefully survey and briefly
summarize published studies on both the cost savings and
efficacy of care provided by DCs. We use both Google
Chrome and Internet Explorer and the search terms “cost
savings,” “efficacy,” and “chiropractic care” to discover the
articles and studies discussed in this section. The data
documented in this section will be incorporated into the
dynamic scoring model.
INDIVIDUALS WITH DC INSURANCE HAVE LOWER

ANNUAL HEALTH CARE COSTS

This comprehensive study determined that access to
managed DC care lowers overall health care expenditures
through numerous avenues, including (1) substitution of
DC-delivered care for traditional MD/DO-provided care,
especially for spine treatment; (2) treatment profiles with a
more conservative yet less invasive approach; and (3)
DC-managed care that leads to lower health care costs.
Legoretta concluded that both lower overall health care
costs and stronger clinical results resulted from systematic
access to managed DC care.18

In this study entitled “Comparative analysis of indivi-
duals with and without chiropractic,” claims data outcomes
were analyzed over a 4-year period. They compared health
care expenditures of 700 000 health plan members who had
a chiropractic benefit with 1 million members of the same
plan without the same benefit. They concluded that
members with insurance covering DCs had lower annual
total health care expenditures ($1463 vs $1671 per member
per year with 1% level of significance) compared to those
without DC coverage. Moreover, there was a 1.6% decrease
in total annual health care costs associated with DC
coverage (with 1% level of significance) at the health
plan level. Next, members who sought treatment for back
pain who had DC coverage also had lower utilization (17.5
vs 22.7, P < .01), low back surgery (3.3 vs 4.8, P < .01),
hospitalizations (9.3 vs 15.6, p < .001), and magnetic
resonance imaging (43.2 vs 68.9, P < .01) per 1000
episodes of plain radiographs. Finally, average back paid
episode-related costs were lower for patients with DC
coverage ($289 vs $399, P < .01).
DC-Delivered Care Effective for Acute and Chronic Low Back Pain
In 2007, a joint study between the American Pain

Society and the American College of Physicians
(APS-ACP) considered nonpharmacologic therapies avail-
able for acute and chronic low back pain.19 They analyzed
evidence from systematic reviews and randomized con-
trolled trials about nonpharmacologic therapies for low
back pain. The study considered all therapy treatments in
patients with nonspecific low back pain or with patients
who may or may not have complained of sciatica. They
concluded that when chiropractors use treatments including
spinal manipulation, exercise, cognitive-behavioral ther-
apy, and interdisciplinary rehabilitation, all are shown to be
moderately effective for chronic or subacute low back pain.

Spinal manipulation was also recognized by the panel in
their guidelines as an effective treatment for both acute and
chronic low back pain. The panel noted that over 90% of
spinal manipulations are performed by DCs.20 These guide-
lines are also consistentwith 1994Guidelines onAcuteLower
Back Pain in Adults published by the US Agency for
Healthcare Policy and Research. As noted in Bigos et al,
expert panels performed a full review of all existing research
before preparing both theAPS-ACPguidelines and the earlier
Agency for Healthcare Policy and Research guidelines.21
The Cost-Effective Nature of DC-Delivered Services for Back and
Neck Pain

The nation’s largest health insurer, United Health Group
(UHC), published a study in 2007.22 This study, performed
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by American Chiropractic Network Group (ACN), a
subsidiary of UHC, demonstrated that orthopedic condi-
tions contribute to more medical expenses than any other
condition. In addition, back and neck pain account for a
percentage greater portion of orthopedic expenses than
other orthopedic conditions. Another significant conclusion
of the report is that DC-delivered services for back and neck
pain are significantly more cost-effective when compared
with all alternative approaches. The UHC group also
concluded that the most significant factor in lowering cost
was the profession of the doctor with whom care begins.

To summarize these results, when a DC initiates care, the
adjusted total episodic costs are lower than for care started
with a primary care MD/DO. Moreover, orthopedists,
physical medicine rehabilitation physicians, and other
practitioners also exhibit significantly higher costs. The 2
chief conclusions in this report are (1) “When the first
provider seen is a conservative provider [ie, a DC],
treatment appears to be characterized by spinal manipula-
tion and active/passive therapies”22 and (2) “When the first
provider seen is a PCP [primary care physician], spine care
appears to be characterized by radiology, pharmacy,
hospitalization and surgery.”22 The report concluded that
the alignment of decision making with current clinical
evidence by Minnesota DCs produced large improvement
in disability at a low episode cost.
Mercer Study Concludes DC-Delivered Care Is Cost-Effective
In 2009, Arnold Milstein of Mercer Health and Benefits

and Niteesh Choudhry of Harvard Medical School
compared DC-delivered care to that provided by medical
physicians.22 Choudhry and Milstein noted that the annual
cost for treatment of neck pain by chiropractic physicians
was $302 lower than treatment from medical physicians.
Similarly, they concluded, “When considering effective-
ness and cost together, chiropractic physician care for low
back pain and neck pain is highly cost-effective and
represents a good value in comparison to medical physician
care and to widely accepted cost-effectiveness thresholds.”

The authors also indicate, “Our findings in combination
with existing US studies published in peer-reviewed
scientific journals suggest that DC delivered care for the
treatment of low back and neck pain is likely to achieve
equal or better health outcomes at a cost that compares very
favorably to most therapies that are routinely covered in US
health benefit plans.”23 In other words, both value and
clinical outcomes show marked improvement with the
addition of DC coverage for the treatment of low back and
neck pain in US employeresponsored health benefit plans.
Seeking DC Treatment First Saves 40% on Health Care Costs
It has been estimated that 80% of Americans experience

lower back pain at some time in their lives.24 The impact is
tremendous. Dieleman et al estimated total US spending on
personal health care expenditures. As part of their analysis,
they also determined that $87.6 billion was spent annually
on low back and neck pain.25 This rate of spending
indicates that spine pain is among the top 10 most costly
conditions treated in the United States. These expenditures
do not include those from the decrease in employee
productivity. This study first interviewed patients and
concluded that spinal manipulation was a very safe
treatment and provided mild to moderate relief from low
back pain and appeared to be as effective as conventional
medical treatments.

They next set out to investigate the cost-effectiveness of
spinal manipulation treatments by DCs. Over a 2-year
period, a BlueCross BlueShield (BCBS) of Tennessee study
examined their intermediate and large group fully insured
population of 85 000 subscribers.26 The objective of the
study was to compare the costs of care from MDs vs DCs.
To facilitate this comparison, the BCBS subscribers could
choose between MDs and DCs through self-appointment,
and there were no limits imposed for the number of MD/DC
visits allowed and no differences in copays. Therefore, the
data from this study reflect the costs and outcomes when
chiropractic physician and medical physician services are
compared on an even playing field.

They concluded that patients who experience low back
pain and seek treatment first from a DC rather than an MD/
DO save 40% on average of health careerelated costs. In
addition, after risk adjusting for patient’s costs, they found
that episodes of care started with a DC were 20% less
expensive than episodes started with an MD/DO. The
researchers estimated that for the 85 000 subscribers of
BCBS of Tennessee, DC-initiated episodes of care could
lead to an annual cost savings of approximately $2.3
million. The study concluded with the recognition that
insurance companies may be inadvertently paying more for
care with restricted access to DC-initiated care than if such
restrictions were removed.
DC-Delivered Treatment Is Cost-Effective: APS-ACP Guidelines
Lin et al recognized that health care costs for low back

pain (LBP) are growing rapidly in the United States.27

Hence, they emphasized the importance of providing
treatments that were both effective and cost-effective. The
main goal of their review was to consider if the guide-
line-endorsed treatment for LBP was cost-effective. The 3
types of data that they extracted were the type and
perspective of the economic evaluation, the treatment
comparators, and the relative cost-effectiveness of the
treatment comparators. The scope of the evaluation
included twenty-six studies. Spinal manipulation was
determined to be cost-effective for both subacute and
chronic low back pain. This review also determined that
other modalities normally within the DC’s scope of practice
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such as exercise, acupuncture, and interdisciplinary reha-
bilitation were also cost-effective and endorsed in the
APS-ACP guidelines.
Seeing a DC Does Not Increase Overall Medical Spending
Health care costs associated with use of complementary

and alternative medicine (CAM) (chiropractic, homeop-
athy, herbalism, acupuncture, and massage) by patients
with spine concerns had not been studied in a national
sample prior to a recent study.28 The objective of this study
was to determine the total and spine-specific medical
expenditures among CAM and non-CAM users with spine
problems. The Medical Expenditure Panel Survey Study
investigated 12 036 records to assess the cost of treating
patients with low back and neck pain. The authors estimated
the expenditures for care among CAM and non-CAM users
and included a DC-specific analysis of expenditures for DC
users vs non-DC users.

As insurance coverage has increased, CAM use among
patients with spine problems has increased.8,29-31 More-
over, adults in the United States who chose DC care, the
most common type of CAM used by people with spine
problems, has increased by 57% from 1997 to 2006.32

This study by Martin et al also conducted an exhaustive
analysis on the same key question posed in this study. 28

Does the consumption of DC and CAM services reduce the
need for more expensive medical care, or does it merely
supplement and add on to medical cost rather than replacing
it?33 They studied claims data from large insurers and
cost-effectiveness studies and concluded that CAM cover-
age does not increase health care costs for the general
population.34-38 Before the Martin study, a national sample
had not been examined for the impact of CAM use on total
health care costs or for specific types of services (eg,
inpatient, outpatient, prescriptions, and emergency
services).

Martin also considered the proposition that treatment by
CAM providers lowers cost when compared with treatment
from traditional medical providers. The report questioned
whether differences in demographic, clinical, and treatment
preferences might be significant when comparing CAM and
non-CAM users. As an example, CAM users might be
younger, more physically active, and less obese or have a
higher level of education and income than non-CAM users.39

To further understand this question, they estimated both total
spine-specific costswith self-reported spine problems for both
CAM and non-CAM users, drawing data on health care
utilization and cost from a nationally representative survey.
To adjust observed differences, both linear regression and
propensity score matching were used. Observed differences
for CAM and non-CAM users included demographic,
clinical, socioeconomic, and health status.

The study recognized that DCs provided approximately
75% of all CAM services. The analysis also determined that
overall medical spending was not increased from seeking
care from CAM or a DC. Adjusted annual health care costs
among DC users were $424 lower for spine-related costs
when compared with non-CAM users.

The BCBS study cited earlier by Liliedahl indicated a
cost savings of 40% when individuals first see a
chiropractic physician. The implication is that DCs could
provide treatment for 60% of this cost or $461.93 (.6 �
$769.88). When dividing this figure by 8 assumed annual
visits (Missouri fiscal note 2016) to the chiropractic
physician, the resulting cost is $57.74 per visit, which is
reasonably close to the cost of an average visit to the
chiropractic physician. Additionally, hospitalization expen-
ditures were significantly lower for those who used
complementary and alternative providers, including DCs.
Canadian Study: DCs Provide More Cost-Effective Than Usual
Care

Paul Bishop conducted a hospital-based study at the
University of British Columbia.40 This study is unique and
cutting edge, as it was the first to compare Clinical Practice
Guidelines (CPG)-based treatment to traditional medical
and usual care when treating patients with significant lower
back pain. The CPG-based treatment included spinal
manipulation therapy from DCs. A primary conclusion of
the study was that the CPG-based treatment led to stronger
gains in function for patients. In other words, the
DC-delivered spinal manipulations were very effective.
They compared guideline-based care (including chiroprac-
tic spinal manipulation) for low back pain compared to
usual care administered by primary care medical physi-
cians. They found (1) guidelines-based care that included
spinal manipulation delivered by DCs was significantly
more effective than “usual care” and (2) care by primary
care MDs was highly guideline-conflicted.
DC-Delivered Manipulation Less Costly Than Physiotherapy or
GP Care

The Tsertsvadze et al study reviewed trial-based
economic evaluations comparing the management of
spine-related conditions by manual therapy vs other
alternative interventions.41

They analyzed trial-based economic evaluations on
cost-effectiveness or cost utility; interventions of manual
therapy for treatment of spinal, shoulder, and ankle pain
were compared with other alternative treatments. They
found that manual therapy techniques were more cost-ef-
fective for low back and shoulder pain and disability than
care delivered by general practitioners (GPs) alone or with
exercise, spinal stabilization, GP advice, advice to remain
active, or brief pain management. Manual therapies
evaluated include osteopathic spinal manipulation,
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physiotherapy manipulation or mobilization, and DC-de-
livered manipulation either alone or with other treatment.

More specifically, the Tsertsvadze study showed
DC-delivered manipulation to be less costly and more
effective for neck pain than the alternatives. Evidence
showed manual therapy to be economically advantageous
compared with other treatments of musculoskeletal condi-
tions. Finally, the manual therapy techniques evaluated
appeared to be more cost-effective than usual care.
DC-Delivered Treatment 38% More Effective Compared to GP
Care

According to Schneider, of patients receiving manipula-
tion performed by DCs, 94% had a 30% reduction in low
back pain after 4 weeks. In contrast, 56% of medical care
recipients had the same reduction.42 This suggests a 38%
increase in effectiveness by seeing a DC first. The study
determined that patients were better off when informed of
nonpharmacologic therapies for low back pain before using
other riskier and less effective treatments. They also
determined that manual-thrust manipulations (MTMs)
performed by DCs achieved improved short-term pain
reduction compared with common medical treatments.

They compared how effective MTM was compared to
mechanical-assisted manipulation (MAM) and manipula-
tion vs usual medical care. The most common type of
manipulation used by DCs is MTM. This study showed that
this type of manipulation (MTM) provided short-term
improvement in disability and pain over MAM or usual
medical care for acute low back pain.

The authors randomly selected 107 adults with recent
low back pain. They compared outcomes from different
therapeutic approaches: spinal manipulation (MTM or
MAM); usual medical care; or advice to be physically
active, avoiding bed rest. Each manipulation group received
8, 15-minute office visits at 2 visits per week. The usual
care group received 3 office visits consisting of a 30-minute
initial visit and 2, 15-minute follow-ups. All groups
completed their treatment within 4 weeks.

At 4weeks, significant reductions in self-reported pain and
disabilitywere noted in theMTMgroup over either theMAM
or usual medical care group. At 3 and 6 months, there was no
significant difference among the 3 groups. For patients with
acute or subacute low back pain, the authors determined that
MTM should be considered for short-term relief.
DC Treatment Lowers Costs and Increases Positive Outcomes
More US adults have chronic pain than heart disease,

diabetes, and cancer combined.43 The type of pain
considered in this study includes headache, neck or back
pain, arthritis, or joint pain along with other chronic pain.
Chronic neck pain constitutes a substantial burden to
society, although it is often considered benign.44 In the
United States, neck pain is one of the top musculoskeletal
disorders in the adult population.45 Moreover, the fourth
most pervasive reason for disability globally is neck pain.
Between 1990 and 2010, the United States has experienced
a 29% increase in neck pain.46 Even though neck pain is
such an acute problem in the United States, little data are
available comparing the cost-effectiveness of common
treatments. To address the shortage of cost data for
comparative treatments of neck pain, Leininger et al
(2016) compared the cost-effectiveness of home exercise
and advice (HEA), spinal manipulative therapy (SMT) plus
HEA, and supervised rehabilitative exercise (SRE) plus
HEA. The research design for the Leininger study consisted
of a cost-effectiveness analysis and a randomized clinical
trial. The patient sample consisted of a total of 241 older
adults (�65 years) with chronic mechanical neck pain.47

The results of the Leininger et al study indicated that
total costs for SMT with HEA were 5% lower than HEA
(mean difference:e$111) and 47% lower than SREþHEA
(mean difference: e$1932),32 which also resulted in a
greater reduction of neck pain over the year relative to HEA
and SREþ. Differences in disability and quality-adjusted
life years favored SMT þ HEA.
Summary of Literature on Cost Savings From DC Care
Although all the studies mentioned earlier document the

savings from DC treatment compared to traditional MD/DO
care, a few of them provide specific dollar amounts or
percentages. First, the Mercer study concluded that the
annual cost of treatment of neck pain by chiropractic
physicians was $302 lower than that from medical
physicians. Second, Legorreta examined over 700 000
health care plans to conclude that members with insurance
coverage for DCs had lower total annual health care
expenditures. Third, the largest study examined in this
section was a 2-year analysis of data from 85 000 BCBS
subscribers. In this study, Liliedahl determined that patients
with low back pain who seek treatment first from a DC
rather than an MD/DO save an average of 40% on health
care costs. Moreover, they also concluded that the
risk-adjusted percentage is 20% for savings from those
who seek DC care first. We incorporate these results of 40%
and 20% savings, respectively, into our dynamic scoring
model presented later in this study.
SECTION 3: INCREASING INCIDENCE OF SPINE SURGERY
There is an 80% chance that people will have back pain

at some point in their lives.48 To treat this pain, medical
physicians are quite likely to recommend over-the-counter
pain medication or prescription medication to temporarily
relieve the pain. Depending on the doctor’s assessment and
the patient’s response, spine surgery may become a likely
recommendation.49,50 However, as discussed later, research
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shows that DCs are the safest and most effective alternative
to surgery for most cases of back pain. The purpose of this
section is to survey the literature and document both the
typical costs associated with spine surgery and to ascertain
whether and to what degree that certain surgeries may be
avoided through care provided by DCs. The data docu-
mented in this section will also be incorporated in the
dynamic scoring model.

Published research has shown that spine surgeries can be
avoided through DC-managed care. For example, Keeney
observed reduced odds of surgery for those who first saw a
chiropractor. Approximately 42.7% of workers who first
saw a surgeon had surgery in contrast to only 1.4% who saw
a chiropractor.51 Daubs found that conservative manage-
ment techniques are preferred to surgery with patients who
experience personality disorders.52 Mirza found that the
chances of having spine surgery were higher if the patient
was initially seen at a private practice site vs an
academically affiliated hospital.53 Finally, Jain determined
that those who are chronic users of opioids have more
negative postoperative outcomes.54

Another recent study by Deyo concluded that back pain is
overtreated with spine surgeries in the United States. Deyo
argued that the dramatic rise in lumbar fusion rates occurred
despite the absence of any specific reports of clarified
indications or better efficacy. They drew on Medicare
Expenditure Panel Survey data to show that from 1991 to
2000, lumbar spine fusion rates for degenerative conditions
increased 220% to 61.1 from 19.09 per 100 000.55 Martin
projected subsequent increases in spine fusion rates from2004
to 2015.56 They determined that elective lumbar fusion rates
increased from 122 679 cases in 2004 (60.4 per 100 000) to
199 140 (79.8 per 100 000) in 2015. The age bracket with the
greatest increases was the group 65 or older, where the
estimate grew to 170.3 per 100 000. These reported growth
rates for spine surgeries are shown in Figure 2. The computed
average growth rate between 2004 and 2015 is 5.55%. Using
this average growth rate, the number of projected spine
surgeries is 93.8 per 100 000 by 2018.
Cost of Spine Surgery
Per numerous sources, total costs related to spine surgery

are projected to be well more than $100 000.49,57,58 Back
surgeries are among the most expensive operations
Fig 2. Reported (projected) growth rates of spine surgery in
the US.
performed. Consider the following initial per-surgery
costs for various types of back surgeries:

� Anterior cervical fusion: $44 000
� Cervical fusion: $19 850
� Decompression surgery: $24 000
� Lumbar laminectomy: $18 000
� Lumbar spinal fusion: $34 500

According to Deyo, the average hospital expenses for
just surgical decompression and complex fusions alone start
at just more than $23 000 for the former and more than
$80 000 for the latter. This cost is independent of such
others as hospitalization, X-rays, or medications.59

Another recent study conducted at Rush University
Medical Center in Chicago considered the cost-effective
limit for spine surgery. This study was the first to
systematically follow health care expenditures along with
health outcomes. They concluded that $100 000 was the
maximum cost whereby spine surgery procedures are
considered cost effective.60
Complications From Spine Surgery
Deyo and colleagues examined Medicare claims from

2002 to 2007 to evaluate the rate of problems or
complications from spine surgery. They found that while
the rates of surgery declined in total, the rate of complex
lumbar fusion surgeries increased over 14-fold from 1.29 to
19.8 per 100 000 beneficiaries. They also found a
correlation between complicated surgeries and potentially
mortal complications. For example, the risk of severe
complications was just more than 2% for patients having
decompression surgery by itself. The rate grew to 5.6% for
those having complex spine surgeries56 Another study
collected data and evaluated 338 patients who experienced
lumbar spine surgery between 2007 and 2011. They
determined that 55 patients exhibited at least 1 complication
from surgery. They also concluded that being over age 65
was not a predisposing risk factor for surgery.61
DC Treatment Effective: Leads to 60% Reduction in Spinal
Surgery

McMorland et al compared the cost and benefit of
DC-delivered spinal manipulation and lumbar microdis-
cectomy in patients with low back pain associated with disk
herniation.62

They considered the minimally invasive surgical
procedure known as a microdiscectomy, where the surgeon
removes the part of the disc that is putting pressure on a
nerve root or the spine. The study concluded that 60% of
patients with sciatica benefited from spinal manipulation
after attempting medical management and failing to
experience any improvement.

Image of Fig 2
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Cost Savings Through the Avoidance of Spinal Surgeries
As explained earlier, the rate of growth in spine surgeries

in the United States has been more than 33 persons per
100 000 since 2004. In light of the research showing that
DC-managed care can reduce the incidence of spinal
surgery, it is reasonable to suppose that a number of
surgeries could be avoided through routine DC manage-
ment. The calculation to compute such savings is discussed
under the dynamic scoring model in the final section of this
study. One fact is sure, patients in the Missouri Medicaid
system would benefit from the avoidance of spinal
surgeries, and this would lead to significant cost savings
for the state.
SECTION 4: THE OPIOID ANALGESICS EPIDEMIC

Prescription opioid use is steadily increasing across the
United States and in Missouri. Opioid abuse affects all
branches of society. More than 130 people die each day in
the United States from opioid overdose. The misuse of
prescription pain relievers, heroin, and synthetic opioids
such as fentanyl and other opioids constitute a serious
national crisis.63 This includes the cost of health care, lost
productivity, addiction treatment, and criminal justice
impacts.64 The opioid abuse rate in Missouri is worse
than the national average. For example, in 2017 in Missouri,
there were 952 overdose deaths due to opioids. This rate is
higher than the national rate of 14.6 deaths per 100 000
persons.65 The Missouri Hospital Association estimated the
total “economic burden” of prescription opioid misuse in
the United States was $685 billion annually and estimated
that the cost of the opioid abuse in Missouri as greater than
$14 billion.66
How to Reduce Opioid Costs Related to Low Back and Neck Pain
The purpose of this section is to consider the impact of

opioid abuse on costs related to low back and neck pain.67

Recent published research has shown that the rate of opioid
use is lower for patients who receive treatment from DCs
(19%) when compared to non-recipients (35%). Moreover,
the probability of getting a prescription for opioids was 55%
lower in the chiropractic recipient cohort. Opioid prescrip-
tion refills were also 78% lower for patients who received
treatment from DCs in average annual per-person costs.68

This is an example of a growing body of research that is
promoting DC-delivered care as an alternative to the use
and abuse of opioid prescription drugs.69 The inclusion of
chiropractic care under Medicaid has spread to 27 states.70
Policymakers Prioritize DC Management Over Painkillers and
Surgery

The latest research in back pain has also bolstered
Oregon policymakers’ decision to allow DCs as another
treatment option under Medicaid. One of the researchers
cited in this study, Dr. Richard Deyo, served on the task
force that advised the Oregon Health Evidence Review
Commission. As pointed out in this study, Deyo also
informed the Commission that large, randomized trials have
shown how DC-delivered therapy is equally effective and
more cost-efficient that usual medical care. Dr. Ariel Smits,
medical director for the Health Evidence Review Commis-
sion, criticized the prior state of affairs in the Oregon Health
Plan (OHP). Before the policy change, 8% of OHP
members in 2013 saw a medical provider for back
conditions, and over half of those patients received
narcotics. The 2015 National Survey on Drug Use and
Health sought to document the extent of the overprescrip-
tion of opioids in the United States.71 The survey revealed
that nearly 38% of the US population, or 92 million adults,
took doctor-prescribed Oxycontin or Percocet. The fact that
DCs do not prescribe opioids provided further impetus for
the OHP to begin covering DCs in 2016.

This research in Oregon led to a major legislative change
in 2016 when many Oregon patients with chronic back pain
were given a host of new treatment options.72 The addition
of DC-managed care represents a huge shift from previous
policy, which heavily favored narcotics as the first line of
defense against pain.73,74 For example, in 2013, more than
half of all OHP Medicaid patients received narcotics.
Before this change, many OHP members who had back
pain had been left with no choice but to take drugs.
Policymakers recognize that DCs treat low back and neck
pain without resorting to the prescription of opioids or any
other type of drugs. After considering the recommendations
of the Health Evidence Review Commission, policymakers
in Oregon concluded that the old policy could be
contributing to Oregon’s high rate of narcotic abuse.
Missouri Policymakers Recognize Chiropractic Alleviates Opioid
Cost

As noted earlier, in their fiscal note dated February 9,
2018, the Missouri Oversight Committee recognized the
savings that would accrue to the state if individuals sought
DC care rather than traditional MD/DO care for neck and
low back pain. This new direction for treatment is reflected
in the press release by MO (Missouri) HealthNet.75 The
Missouri Department of Social Services announced that
new treatment options for chronic pain will be available to
MO HealthNet participants beginning with the second
quarter of 2019. The director made the following
announcement: “MO HealthNet providers simply need
more options to effectively treat chronic pain. Such
treatment options include physical therapy, cognitive-be-
havioral therapy, chiropractic therapy, non-opioid medica-
tion therapy, and acupuncture. The addition of these
treatment options should optimize health outcomes and



Table 6. Dynamic Scoring Model Cost Savings From Adding DC Care Under MHN

Savings

(1) % of patients using chiropractic 8 9 10

(2) % savings from chiropractic vs usual care 20 30 40

(3) Cost of usual care $106 402 200

(4) ¼ 1 � 2 � 3 Savings from DC care $2 561 714 $4 322 892 $6 404 284

(5) % of spinal surgery avoided 40 50 60

(6) Total cost of spine surgeries $23 554 856

(7) ¼ 4 � 5 Savings reduced spine surgeries $339 200 $572 400 $848 000

(8) Cost of opioid abuse in Missouri $14 000 000 000

(9) % savings from opioid reduction 1 2 3

(10) ¼ 6 � 7 Savings from reduction in opioid costs $11 200 000 $25 200 000 $42 000 000

(11) ¼ 4 þ 7 þ 10 Total savings from addition of DC care $14 100 914 $30 095 202 $49 252 284

DC, doctor of chiropractic; MHN, MO (Missouri) HealthNet.
No COI
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ultimately enable Missourians to resume normal and active
family and work life.”75

The director shed additional light on this belief that such
treatments as DC care would lead to reductions in costs
from the abuse of opioid prescription drugs. The director
stated, “MHD estimates that the addition of these new
covered services will actually reduce costs by lowering
prescription drug costs, eliminating emergency room visits,
and avoiding the need for other medical services.”76 The
actual costs savings estimate from reduction in opioid abuse
is discussed under the dynamic scoring model.
SECTION 5: DYNAMIC SCORE MODEL: IMPACT OF SAVINGS

ON TOTAL COSTS

Cost Savings From Inclusion of DCs Under Missouri Medicaid
The projected cost savings from adding DC coverage are

determined in the dynamic scoring model used in this study.
Here we implement our savings estimates documented from
earlier parts of this study. When determining cost savings
from offering services provided by DCs, the first variable to
identify is the projected costs of medical care expenditures
for neck and low back pain in Missouri.

Step 1: Determine Missouri Expenditures for Low Back and
Neck Pain. We began our estimation of the dynamic
scoring model by computing the 2018 estimated health care
expenditures allocated to Missouri for low back and neck
pain. We rely on data published by Dieleman et al for the
starting point of our estimation.25 The 2013 estimated
amount spent on low back and neck pain is $87.6 billion.
Updating this figure to 2018 using the average estimated
growth rate of 6.5%, health care expenditures increase to
$120 billion.25 The next step in our calculation is to prorate
these expenditures based on Missouri’s population to
determine the 2018 estimated expenditures in Missouri
for low back and neck pain. The 2018 estimated Missouri
population is 6 147 851.77 The estimated 2018 US
population is 329 146 892.78 Based on these population
figures, the 2018 estimated expenditures in Missouri for
neck and low back pain is $2.241 million. Finally, we
allocate these expenditures to individuals within MHN
based on population. As shown in the fiscal note for 2018,
there are 226 489 adults in MHN. We divide this number
by the Missouri population (excluding children and seniors)
and multiply by $2.241 million.79 The resulting figure is
$106 402,200 for health care expenditures for individuals
in MHN. This number is displayed in row 3 of Table 6.

Step 2: Determine Individuals in MHN Who Would Likely
Seek DC Care. The next step is to identify the number of
individuals who would likely seek DC care in MHN. The
Committee used the percentage of 9% as the estimate of the
population that would seek DC guided care. As we desire to
estimate a range of savings, we also compute savings for
both the 8% and 10% figures. This way we can
accommodate the variance in this estimate over time.
These percentages are displayed in row 1 of Table 5.

Step 3: Identify Savings Percentages From Employment of DC
Care in MHN. The savings percentages determined from
the Lilidahl study are 20% and 40%, respectively.26 These
percentages, displayed in row 2 of Table 6, are used next to
compute cost savings from offering DC care. We also
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compute savings assuming a 30% reduction in cost. Using
these percentages, the initial savings are computed as the
product of the following 3 variables: cost of usual medical
care, percent of MHN participants who would choose to
seek a DC, and percent savings through seeing a DC first
vis-�a-vis usual medical care. Accordingly, the projected
initial cost savings are between $2.5 and $6.4 million as
shown in line 4 of Table 6.

Step 4: Determine Cost Savings From Reduction in Spinal
Surgeries. As noted earlier, back pain is overtreated with
spine surgeries in the United States. Deyo first projected
that growth in spine surgeries in the United States grew to
60.1 per 100 000 between 1991 and 2000.59 Similarly,
Martin et al projected subsequent increases in spine fusion
rates from 2004 to 2015.56 They determined that elective
lumbar fusion rates increased from 122 679 cases in 2004
(60.4 per 100 000) to 199 140 (79.8 per 100 000) in 2015.
Using the computed average growth rate, we projected the
rate of spine surgeries in 2018 as 93.8 per 100 000. Given
the MHN number of adults in 2018 as 226 489, this
translates to the rate of 2.26489 per 100 000. Next,
multiplying this rate by the 2018 rate of 93.8 surgeries
per 100 000, we arrive at total spine surgeries of 212. To
arrive at cost, we multiply by 100 000. The resulting total
cost of spine surgeries in MHN adults is $21 200 000 as
displayed in row 6 of Table 2.

Based on the McMorland et al study, 60% of spinal
surgeries could be avoided through DC care.62 Accord-
ingly, we use a range of between 40% and 60% to compute
cost savings from reductions of spinal surgeries in Missouri
as shown in row 5. Finally, we multiply row 5 by row 1 to
determine the total projected savings from reduced spinal
surgeries in Missouri. This result is shown in row 7 where
cost savings range from $339 000 to $848 000. In terms of
cost savings, a significant reduction in the number of spinal
surgeries could be highly impactful. For example, the total
annual cost of 200 000 microdiscectomies in the United
States is $5 billion. Cutting back on spinal surgeries would
lead to a direct savings of $3 billion each year.

Step 5: Determine Cost Savings From Reduction in Opioid
Prescription Abuse. According to a 2016 survey by the
National Academy for State Health Policy, a dozen states
have approved and implemented the use of alternative
therapies to help patients manage their pain and limit their
dependence on opioids.73 The state of Missouri is now
included in that list. The estimated cost of opioid abuse in
Missouri is $14 billion and is shown in row 8 of Table 2.
The Committee arrived at the figure of $25 million as their
estimate of savings from reduction in opioid dependence.
They did not provide details for their computation.
However, we can arrive at the $25 million by multiplying
the $14 billion by 9% of individuals who would choose DC
care times a modest 2% decrease in the cost of opioid abuse.
We also included estimates with a 1% and 3% reduction in
opioid cost.
The total savings from the dynamic scoring model can
now be computed. As the Committee has included the
primary savings from reduced reliance on opioid prescrip-
tions, the relative differences in our estimates is quite
modest. We project total cost savings from DC care to be
between $14.1 and $49.3 million. The Missouri Committee
estimated savings of approximately $25 million from the
reduction in opioid abuse alone.
OUTCOMES

After presenting this information along with testimony
to both House and Senate committees, the house passed the
legislation with only 4 no votes and it passed the senate
32-0. Governor Mike Parsons then signed the legislation
into law. Currently the Missouri Department of Health is
developing an implementation process to include creden-
tialing for DCs. Based on the new enabling legislation, we
expect to see the addition of insurance coverage for
chiropractic physicians in the annual budget that began
July 1, 2019.
SUMMARY

This study began with a review of the methodologies and
data used by the MHD in their fiscal note computations
regarding the inclusion of DC care for the state of Missouri.
The MHD had used increasingly flawed assumptions and
methodologies over the past years in their cost estimates.
For example, cost estimates were based on assumptions that
people would seek services that are not covered and that
they did not need. On the positive side, the MHD did make
a brief reference in the FY2015 fiscal note to the key idea
that a visit to a DC leads to fewer trips to the medical
physician office. However, they ignored any cost savings in
their analysis. In other words, they used the flawed
methodology of static scoring rather than the more accurate
approach of dynamic scoring. The Committee did embrace
a major element of dynamic scoring for the FY2018 fiscal
note where cost savings from reduction in opioid abuse
were identified.

The second section of this study examined current
research on the cost-effectiveness of DC-delivered care
compared to usual medical care. Several interesting and
relevant conclusions emerged. First, people with insurance
coverage that includes DCs had lower annual health care
costs. For example, the BCBS study documented that those
who seek DC-guided treatment first saved an average of
40% on annual health care costs. Second, they concluded
that seeking treatment from a DC did not add to overall
medical spending.28 Thirdly, DC-directed treatment led to a
60% decrease in spinal surgeries.62 Fourth, DC-directed
care was 38% less costly than usual medical care.42 Fifth,
DC-delivered care lowered costs and increased positive
outcomes.43 In summary, these studies showed that for
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conditions covered by Medicaid and treated most often by
DCs, care is more cost-effective than competing methods.

Section 3 of this study considered the impact of
DC-provided care on the likelihood that patients would
need or seek spinal surgeries to relieve neck and low back
pain. Studies show that DC care can reduce the rate of
spinal surgeries by 60%. We determined that such savings
would add almost another million dollars of savings in the
dynamic scoring model.

The fourth section of this study considered the financial
impact of the opioid crisis in Missouri and other states.
Another state that recently passed an initiative to include
DCs under its Medicaid program is Oregon. As part of the
approval process, Dr Deyo advised the Oregon Commis-
sion of the benefits of DC-delivered treatment in reducing
patients’ tendencies to get hooked on painkillers. As a
result, the state of Oregon added DCs in 2016 to the
Medicaid options. After examining the evidence, the
Oregon Commission concluded this would be a positive
alternative to inadvertently contributing to the opioid
epidemic in this country.

Too often, people who seek relief from lower back pain
through usual medical care end up taking painkillers, which
are addictive and lead to negative outcomes. Conversely,
patients who visit DCs not only find relief from neck and
lower back pain at lower annual cost, but also they report
their outcomes to be more effective. There are now a dozen
states that have embraced alternative therapies such as DC
care to combat the cost of the opioid abuse epidemic. The
MHD Committee estimated that such savings would exceed
$25 million by 2019. Our dynamic scoring model estimated
savings of up to $42 million.

The final section of this study incorporated the
assumptions derived in earlier parts of this study and
computed the total savings from DC care in the context of
the dynamic scoring model. There are 3 primary compo-
nents of savings in this model. First, savings from DC care
ranged from $2.5 to $6.4 million. Second, savings from
reduced costs of spine surgery are between $375 000 and
$942 000. Third, the largest source of savings in the model
is from reduced costs from reduction of opioid abuse.
Savings in this category ranged from $11.2 to $42.0
million. Adding the 3 categories of savings brings the total
between $14.1 and $49.2 million.

An earlier version of this study was presented at 2
separate hearings of the Missouri legislature in spring 2017.
After this presentation, the Committee eliminated the
consideration of medically unnecessary procedures. The
Committee also made refinements in their methodology by
using the proper procedure codes, eliminating the number
of adults in MHN who are also covered by Medicare, and
officially incorporating cost savings from reduction in
opioid abuse into their analysis. The Missouri legislature
recently approved DC care under Missouri Medicaid. This
study played an important role in their decision.
Limitations of the Study and Future Research
When researchers adopt assumptions based on specific

studies, there is a risk that the results may not be
generalizable across other populations and periods.
Although it is difficult to deny that human behavior
responds to legislative change, it is hard to predict exactly
how people will act. We use assumptions derived from
peer-reviewed studies from other states’ experience when
DC-delivered care is adopted. There is no guarantee that the
Missouri population will respond in the same way as
populations in other states. An extension of this study
would be possible in states where DC care is added as an
option for coverage. Costs could then be estimated to
determine whether savings are, in fact, realized.
CONCLUSION

Policymakers may unintentionally rely on flawed
assumptions and methodologies such as static scoring,
which we propose results in flawed conclusions. Legislative
options involve some additional cost. The issue is whether
proposed legislative options offer more effective outcomes
along with more efficient cost. Using a dynamic scoring
model to incorporate savings from 3 primary sources, we
found that (1) chiropractic care provides better outcomes at
lower cost, (2) chiropractic treatment and care leads to a
reduction in costs of spinal surgery, and (3) chiropractic
care leads to cost savings from reduced use and abuse of
opioid prescription drugs.
ACKNOWLEDGMENTS

We thank Dr Quinn James for his valuable suggestions
for articles and his helpful input for analysis.
FUNDING SOURCES AND CONFLICTS OF INTEREST

This study was funded by the Missouri Chiropractic
Association. No funding conflicts of interest were reported
for this study.
CONTRIBUTORSHIP INFORMATION

Concept development (provided idea for the research):
J.M., L.S.
Design (planned the methods to generate the results): JM.,
L.S.
Supervision (provided oversight, responsible for organiza-
tion and implementation, writing of the manuscript): J.M.,
L.S.
Data collection/processing (responsible for experiments,
patient management, organization, or reporting data): J.M.,
L.S.



An
ev
Lit
L.S
W
ma
Cr
thi

50 Journal of Chiropractic HumanitiesMcGowan, Suiter
December 2019Cost-Efficiency Doctors of Chiropractic
alysis/interpretation (responsible for statistical analysis,
aluation, and presentation of the results): J.M., L.S.
erature search (performed the literature search): J.M.,
.
riting (responsible for writing a substantive part of the
nuscript): J.M.
itical review (revised manuscript for intellectual content,
s does not relate to spelling and grammar checking): L.S.
Practical Applications
� This study brings to light the research
showing both the efficacy and cost efficiency
of care delivered by DCs compared to
traditional medical care.

� This information highlights the problems and
cost from the increasing incidence of spine
surgery.

� The Missouri legislature used static scoring to
determine the cost of including a competing
provider group like DCs.

� Finally, the study shows how the inclusion of
care by DCs may reduce the severity of the
opioid crisis.
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