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ABSTRACT

KEYWORDS

Objectives: The escalating cost of low back pain (LBP) care has not improved outcomes. Our
purpose: to compare costs between LBP care guided by a quality-assured mechanical assessment (MC) and usual community care (CC).
Study Design: Administrative claims data analysis.
Methods: Employees and dependents of a large self-insured manufacturer seeking care for
LBP in 2013 chose between the company’s primary care clinic (where MC was delivered) and
community care.
The claims of 5,036 were analyzed for one year following subjects’ initial evaluation
excluding only those with diagnostic codes for fractures, dislocations, or infections. MC
included an advanced form of Mechanical Diagnosis & Therapy (MDT). CC varied based on
each subjects’ selection of providers. Primary outcome measure: one-year cost of each
subject’s care. Secondary: number of MRIs, spinal injections, and lumbar surgeries undertaken.
The payer’s proprietary risk-adjustment algorithm was utilized.
Results: After risk adjustment, the average cost per MC subject was 51.48% lower than the CC
average cost (p < .0279). The utilization of MRIs, injections, and surgeries was lower with MC
by 49.75%, 39.44%, 78.38% with relative risks of 1.99, 1.64, and 4.73, respectively.
Conclusions: This 51.5% cost-savings reﬂects the substantial reduction in downstream careseeking with MC, including lower utilization of MRIs, injections, surgeries, and downstream
care after six months from the initial visit. It is well documented that the MDT clinical
examination typically elicit patterns of pain response that in turn identify how most can
rapidly recover with self-care with no need for other intervention.
Level of Evidence: 1b.

Low back pain; cost-savings;
Mechanical Diagnosis &
Therapy; risk-adjustment;
observational longitudinal
cohort; quality-assured

Introduction
Disorders causing low back pain (LBP) occur in the
great majority of humans worldwide. Determining
eﬀective treatment is a challenge since the speciﬁc
nociceptive source cannot be identiﬁed in most leaving them classiﬁed as having so-called ‘non-speciﬁc
low back pain’ [1].
For this reason, identifying and validating LBP subgroups has been reported as the top LBP research
priority [2,3]. The Cochrane Back Review Group
wrote that determining ‘which interventions are
most eﬀective for which patients’ represents a ‘Holy
Grail-type’ research question [4].
The eﬀectiveness of most non-surgical paradigms
is unproven. Further, spine fusions and disc arthroplasties are often performed on non-speciﬁc axial pain
based on equally non-speciﬁc degenerative disc MRI
ﬁndings that are well documented as being falsepositive in many asymptomatic individuals [5,6].
One way to identify and validate LBP subgroups is
to deﬁne them based on speciﬁc patterns of symptom
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response revealed in a unique form of mechanical
history and physical exam. That examination is summarized in an Addendum. These patterns must be
identiﬁed with good inter- and intra-examiner reliability and then followed by identifying subgroupspeciﬁc treatments that demonstrate value and eﬀectiveness by improving clinical and/or cost outcomes
for that subgroup [7].
The use of beneﬁcial patterns of pain response or
pain provocation to mechanical testing is common
across musculoskeletal (MSk) care for diagnostic purposes. Pseudo-claudication and nerve tension signs
are but two pain response patterns that directly
reﬂect the underlying spinal pathology. In contrast,
clinical testing that excludes the monitoring of pain
response, e.g. palpation, has been largely shown to
have poor inter-examiner reliability [8–10].
Experiencing progressive increases in its costs of treating employees’ musculoskeletal conditions, a large
Global 500 self-insured manufacturer conducted in 2012
its own internal comparison of the costs of care of their
employees and dependents with painful musculoskeletal

SelfCare First, LLC, 13 Gibson Road, Hanover, NH 03755, USA

2

D. R. DONELSON ET AL.

disorders. They determined a substantial beneﬁt (costsavings, high subject satisfaction with care) utilizing an
outcomes-accountable version of ‘Mechanical Diagnosis
& Therapy’ (MDT) [11] compared with local ‘usual’ community care (CC). The employer consequently contracted
with this MDT network (Integrated Musculoskeletal
Care – IMC) to expand its services across the employer’s
other U.S. facilities.
The primary purpose of this study was to compare
one-year costs for employees and dependents of this
same manufacturer with LBP who either received this
form of mechanical care (MC) delivered in the company’s primary care clinic vs. that delivered in the
community (CC). Our hypothesis was that MC would
generate substantial savings by avoiding many expensive downstream procedures.

downstream care for six months after the initial visit
by treatment group.
Four covariates were included (age, sex, prospective and retrospective risk) to compare unadjusted
and adjusted diﬀerences in costs of CC and MC care
using the same model. Follow-up visits past 365 days
were excluded.

Data sources
The employer provided four silos of claims data: inpatient services, outpatient services, professional services, and pharmacy as well as data generated from
proprietary risk-adjustment algorithms utilized by the
third-party-administrator [12]. Because the claims data
structure did not designate which medications were
directly related to LBP care, the pharmacy cost data
were excluded from these analyses.

Methods
Institutional review board exemption

Interventions

As an administrative data analysis, the Florida A&M
University Institutional Review Board determined this
project was exempt from Institutional Review Board
review according to federal regulations.

CC varied based on which clinician(s) in the community each subject chose for care. No CC clinician had
undergone the MC training described below and was
therefore unable to deliver the MC type of care.
MC consists of a standardized, quality-assured form
of Mechanical Diagnosis & Therapy (MDT) that was
based on IMC’s proprietary protocols for treating
a wide range of patho-mechanical diagnoses. All
patient outcomes are determined and then evaluated
to continuously improve the quality of the MC’s outcomes. A detailed description of MC management is
described in the Addendum.
Like physical therapists delivering CC, MC clinicians
were licensed physical therapists. But MC clinicians
also completed 96 h of post-graduate MDT education
[11]. Many underwent an additional 350 h of one-onone clinical tutoring in the application of MDT. All
then completed 7½ hours of IMC’s Outcomes
Accountable Clinician (OAC) online training in musculoskeletal patient management. They then passed the
OAC written examination with a 75% or higher grade
and were enrolled in IMC’s proprietary data-enabled
quality assurance program.
All MC patients self-report joint-speciﬁc data at the
outset of care and on their third visit. Most patients
demonstrate favorable patterns of pain response, like
directional preference (DP) and/or pain centralization
(PC), during their assessment and then routinely
recover rapidly (see Addendum). But based on IMC’s
benchmarks, if insuﬃcient improvement occurs by
visit #3, that patient is ﬂagged and discussed at
a weekly online conference of IMC clinicians including
one with more advanced training in this patient management processes. The patient’s next best course of
action is determined by this group while all clinicians
in attendance beneﬁt from this learning process.

Target population
The total population of subjects was limited to those
presenting with LBP if their ﬁrst visit for LBP was in
2013 with no LBP visits within 6 months prior to that
ﬁrst visit. Subjects who met these inclusion criteria
were free to choose either CC or care in one of the
employer’s in-house primary care clinics where MC
was provided. Each subject’s LBP diagnosis was initially established by the International Classiﬁcation of
Diseases, Ninth Clinical Modiﬁcation (ICD-9) codes
assigned by their referring primary care physician.
Fractures, dislocations, or infections were the only
exclusions.
The company attempted to steer subjects to their
internal clinic even prior to the availability of this MC
care. When MC became available, subjects were
informed of this new MSk program but were provided
no information about how this care might diﬀer from
what they would encounter in the community.

Study design
This research was designed as an observational,
patient-preference, longitudinal cohort study. The primary outcome was the cost of CC and MC care for
subjects with LBP until one-year post-treatment.
Secondary outcomes included determination of
counts, percentage change, and relative risks of imaging, injections, surgery events, and rates of
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MC’s cost-of-service was based on the prevailing
rates in the community. Therefore, MC’s fees did not
contribute substantially to cost-savings.
Potential diﬀerences in the MC and CC subgroups
are further discussed below. It is important to note
that MC and CC would both have distributions of easy
and diﬃcult patients in some proportion. When comparing the proportion of cases that did not escalate
beyond the primary care level, we see that by deﬁnition all MC patients self-escalated to seek MC care
which was at a level of physical therapy. By IMC
policy, any patient presenting with conditions that
were best managed at the primary care level (i.e.
they would self-resolve in a short duration) would
not proceed to MC. Alternatively, only 23.1% of CC
patients did not escalate beyond primary care. An
additional 6.9% did not escalate beyond an X-ray.
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Due to the proprietary nature of these algorithms,
we’re unable to validate them [12].

Statistical analysis
Subject demographics
Subject demographics were compared between the
two treating groups. CC and MC diﬀerences for gender were evaluated using Chi-square tests; continuous
variables (age, prospective risk, and retrospective risk)
were evaluated using the general linear model.
The primary independent variable was the treatment group. The primary outcome or dependent variable was the cost of care for each treatment group
across the follow-up year. The analysis used the general linear model. Adjusted mean diﬀerences in cost of
care used the same model but added four covariates:
age, sex, prospective and retrospective risk.

Cost allocation rules

Determining group-diﬀerences

Primary outcomes
Each subject’s service dates and charges identiﬁed
their total costs as well as their procedure codes
(e.g. imaging, injections, and surgery) which were
rolled up within each subject’s identiﬁcation code
across their 365 days of care. Also, available were
the age, gender, retrospective and prospective risk
as independent variables.
The primary independent variable was the treatment group. The primary outcome or dependent variable was the cost of care for each treatment group
across the follow-up year. The initial analysis used the
general linear model. Adjusted mean diﬀerences in
cost of care used the generalized linear model
(GLIMMIX) because of both ﬁxed and random eﬀects
associated with the added covariates: age, sex, prospective and retrospective risk with the two risk factors speciﬁed as random eﬀects. These adjusting
methods have been demonstrated to provide similar
results compared with matching and/or propensity
methods with the advantage of no loss of data points.

The absence of clinical baseline data for the CC subjects limited our ability to assess certain diﬀerences
between the CC and MC cohorts. Covariates of interest such as height, weight, smoking status, symptom
duration, and location were unavailable either as part
of the claims data or because of no access to CC
patients’ clinical records.
However, available within the claims data were
subjects’ age, gender, and the retrospective and
prospective risk scores provided by the Optum
algorithms that included co-morbidities and other
risk-predictors [12]. Each subject’s risk of healthrelated costs over the previous year (2012), i.e. retrospective, and the current calendar year (2013), i.e.
prospective, were estimated using these algorithms.
Lower scores from these algorithms reﬂect less risk.

Secondary outcomes
Counts of imaging, injections, and surgery procedures
were secondary outcomes of interest. Associated procedure codes, e.g. surgical trays for a surgical procedure, were not counted as individual procedures but
simply linked to each ‘main’ procedure code and
claim. Only the main procedure codes were then
counted, including multiple main procedure codes if
they occurred on a single date.
Since the imaging, injections, and surgery procedures and the care-seeking counts were deﬁned as
dichotomous count variables, the diﬀerences in
counts between the two treating groups were analyzed as relative risks generated with the frequency
procedure in all analyses done using in SAS 9.4 (SAS

There were four separate patterns of care that determined to which treatment group each subject’s claims
were allocated: (1) ‘CC Exclusive’ and (2) ‘MC
Exclusive’, for subjects that started and ﬁnished their
care in that same group. (3) Since published data
document the need for at least three MDT assessment
sessions to fully evaluate a patient’s pain response
patterns [13], the employer and the MC network
agreed that subjects who had only one or two MC
visits before themselves choosing CC did not receive
MC’s full assessment. MC should therefore not be held
responsible for their CC costs which were instead
allocated to CC minus the initial MC charges [4].
Three or more MC visits were interpreted as an adequate trial of MC care. Any subsequent CC costs of
any such subjects who pursued subsequent CC, either
of their own volition or because MC referred them,
were allocated to MC.
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Table 2. Adjusted model with Treatment and Age demonstrating statistically signiﬁcant eﬀects, with the prospective
risk factor trending similarly.

Institute, Cary NC), running under the Windows 7 64bit OS (Microsoft, Redman WA).

Source
Treatment
Age
Retrospective Risk
Prospective Risk
Gender

Claims-based quality measure(s)
With no availability of CC patient-reported data with
which to compare available MC data, any quality of
care comparison was limited to our claims-data set. As
a measure of quality, we arbitrarily chose a 6-month
cut-oﬀ after subjects’ baseline evaluation and determined how many were still care-seeking thereafter.

DF
1
1
1
1
1

Mean Square
332,505,293.5
931,659,377
5,588,363.1
240,272,294.5
5,995,568.9

F Value
4.84
13.55
0.08
3.49
0.09

P<
0.0279
0.0002
0.7756
0.0616
0.7678

retrospective, and prospective risk scores, the mean
diﬀerence changed to a 51.48% savings for the MC
group compared to the CC group.
The rates in imaging, injections, and surgery utilization were lower with MC by 49.75%., 39.44%, and
78.38%, respectively (Table 4). The relative risks (RRs)
for both surgical and imaging rates were both statistically signiﬁcant with surgeries being 4.7 times more
likely in the CC group compared to the MC treatment group and imaging nearly twice as likely (1.99).
The 1.64 RR for injections was not statistically signiﬁcant (p < .06) but trended in the same direction.
Only 8% of MC subjects were still generating claims
6 months after their care began compared with 30%
of CC subjects. This indicates that CC subjects were
4.49 times more likely than MC subjects to seek downstream care 6 months after their initial visit (Table 4).
Six months before this study’s intake, 24% of all
subjects had undergone CC and met inclusion criteria.
The care of 23.1% of CC patients never escalated
beyond primary care while 100% of MC patients
started care at the physical therapy level.

Results
Claims data for 6,065 subjects were screened and
1,029 were found to be ineligible due to having LBP
services within 6 months of their 2013 enrollment.
The remaining 5,036 patients (4,602 CC and 434 MC
subjects) all had initial visits in 2013. Everyone started
care with either MC or CC and most (92%) remained
there over the next year. The remaining 8% shifted
between allocation categories as described in
Methods.
While the CC subset was much larger than the MC
subset, both are adequately large to ensure that valid
estimates are possible [13].
The comparison of demographic data showed an
average age of 43 years, 46% of subjects being
female, and both groups had low average risk scores.
The CC group was somewhat younger, had a greater
number of females, and higher risk scores (Table 1).
Overall model test statistics for the unadjusted cost
estimates revealed that treatment diﬀerences were
signiﬁcant, p < .002. The eﬀects of the adjusted
model, including treatment and the four covariates,
reveals that treatment type (MC vs. CC) and age both
demonstrated statistically signiﬁcant eﬀects: p < .03
and .0002, respectively (Table 2). There was a trend
toward signiﬁcance for an eﬀect for the prospective
risk factor, p < .06.
With MC’s cost-of-service based on the prevailing
rates in the community, the major contributors to costsavings, as hypothesized, were MC’s avoidance of unnecessary downstream procedures and their high costs.
The unadjusted average total cost of care in the CC
group was $1,791.14 per subject vs. $791.09 for MC (p
< .02) (Table 3). This unadjusted diﬀerence of
$1,000.05 demonstrated a 55.83% lower cost for the
MC group vs. CC. When adjusted for age, gender,

Discussion
The primary ﬁndings were: 1) the adjusted average
cost of MC cases was 51.48% lower than the average
cost of CC cases; 2) the utilization of MRIs, injections,
and surgeries was lower with MC by 49.75%, 39.44%,
78.38% with relative risks of 1.99, 1.64, and 4.72,
respectively; and 3) CC and MC subjects’ careseeking after 6 months from initial visit were 4.49
times more likely with CC compared with MC.
These reductions with MC-related care argue in
favor of the value of implementing this standardized
mechanical assessment (see Addendum) that reliably
classiﬁes most LBP cases that in turn guide treatment
selection.

Table 1. Demographics for Treating Groups and Overall.
Treatment groups/N Counts
CC N = 4,602
Variable
Age (yrs)
Retrospective RISK
Prospective RISK
Gender (0/1 F/M)

Mean
42.96
2.45
2.20
0.46

Std Dev
16.12
2.98
2.27
0.5

MC N = 434
Mean
45.32
1.79
1.75
0.54

Std Dev
13.22
1.73
1.26
0.5

1. P value reﬂects the diﬀerences in CC and MC means for each demographic variable

Overall N = 5036
P1 <
0.004
0.0001
0.0001
0.002

Mean
43.18
2.39
2.15
0.47

Std Dev
15.89
2.89
2.2
0.5
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Table 3. Summary of diﬀerences in CC and MC average costs
per subject over the course of 365 days.
95% CI
Cost/
Pct
Treat Subject
LB1
UB1
p < Savings2
UNADJUSTED CC $1,791.14 $1,550.21 $2,032.07 0.0169 −55.83%
MC
$791.09
$86.53 $1,575.65
ADJUSTED
CC $1,786.50 $1,546.14 $2,026.85 0.0279 −51.48%
MC
$866.89
$83.87 $1,649.92
1. LB = lower bounds; UB = upper bounds
2. Percent savings = 100 x (MC costs – CC costs)/CC costs = 100
x (791.09–1,791.14)/1,791.14 = −55.83%

Mean diﬀerences between adjusted costs for the
CC and MC were statistically signiﬁcant with the magnitudes being clinically relevant (MC vs CC adjusted
values). Mean diﬀerences between CC and MC use of
‘high’ cost treatments (i.e. imaging, injections, and
surgery) were statistically and clinically diﬀerent
demonstrating lower costs for imaging and surgery
with injections close behind (Table 4).
The unadjusted and adjusted cost data demonstrated that the demographic covariates minimally
reduced the diﬀerences between the CC and MC
groups, while the MC average cost per subject was
signiﬁcantly lower than CC average cost (Table 1).

Access to claims data
This cost-comparison analysis was only possible
because of the employer’s willingness to share its
claims data. Claims data captures all care and costs
over the duration of any study regardless of what
providers subjects choose to see. In contrast, when
RCT subjects don’t return for follow-up, their outcomes are often unobtainable. Typical of most claims
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databases, these data were limited to a common
group of variables consisting of subjects’ age, gender,
and retrospective and prospective risk scores.

Study design comparison
Every study design has its strengths and limitations.
Claims data analyses typically include a large number
of subjects with few, if any, lost to follow-up.
Unfortunately, claims databases typically contain no
clinical data and that limits the ability to risk-adjust. In
contrast, cost–eﬀectiveness studies contain both clinical and cost data but the study sample is usually
much smaller. RCTs are highly desirable but are
expensive to perform, typically have much lower subject numbers that are more easily lost to follow-up.
Also, most RCTs have no access to cost data.

Relevant external literature
MRI utilization
Regardless of the form of physical therapy (PT)
delivered, early PT referrals for LBP have been
shown to reduce the frequency of MRI acquisition
by 30–35% and consequently surgery frequency and
costs [14–16]. Alternatively, early MRI acquisition
has been shown to lead to an 8-fold increase in
the risk of surgery [17]. It’s been further reported
that the rates of spinal MRI use explained 22% of
the variability in spine surgery rates which is more
than twice the predictive power of individual
patient characteristics [18]. In comparison, this
study’s data show that MC reduced MRI utilization
by 49.75% and lumbar surgeries by 78.38%.

Table 4. Counts, percentage change, and relative risks of imaging, injections, surgery events, and downstream care after six
months from the initial visit by treatment group.
95% CI4

Event
Domain
Imaging
Injections
Surgery

Treat
MC
CC
MC
CC
MC
CC

1

Yes
13
726
14
643
2
265

No
1266
35078
1266
35147
1278
35569

Total
1279
35804
1280
35763
1280
35834

Rates
0.0102
0.0203
0.0109
0.0180
0.0016
0.0074

2

% Change
-49.75%

3

RR
1.99

LB
1.156

UB
3.498

p5 <
0.0110

-39.44%

1.64

0.987

2.781

0.0611

-78.38%

4.73

1.179

19.00

0.0153

1. Yes means that these services were provided.
2. % change is calculated as 100 x (.0102 - .0203)/.0203 = -49.75% reﬂecting 49.75% less imaging for MC.
3. RR or relative risk is the ratio of CC/MC where, for example, 0.0203/0.0102 = 1.99, which indicates that imaging was 1.99 times more likely for CC
subjects relative to MC subjects.
4. 95% conﬁdence interval (CI) shows the lower and upper bounds (LB and UB) for relative risks.
5. p < values reﬂecting the likelihood of rejecting the null hypothesis (Ho) of no diﬀerences in CC & MC risks.
Event
95% CI4
Domain
DownStream Care

Treat
MC
CC

None1

Some

Total

Rates

% Change2

RR3

LB

UB

p5 <

35
399

1511
3527

1546
3926

0.0226
0.1016

-77.72%

4.49

4.44

4.54

0.0001

1. None means that these no services were necessary after 6 months of care from baseline. 2. %change is calculated as 100 x((0.0226 - 0.1016)/0.1016) =
-77.72% reﬂecting less care after 6 months for MC.
3. RR or relative risk is the ratio of CC/MC where, for example, 0.1016/0.0226 = 4.49, which indicates that downstream care was 4.49 times
more likely for CC subjects relative to MC subjects.
4. 95% conﬁdence interval (CI) shows the lower and upper bounds (LB and UB) for relative risks.
5. p < values reﬂecting the likelihood of rejecting the null hypothesis (Ho) of no diﬀerences in CC & MC risks.
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Surgery and injection reduction
A substantial reduction in lumbar surgeries as a result
of the MDT assessment/treatment paradigm has been
previously documented beyond the primary care setting [19–22]. Three studies reported on subjects for
whom disc surgery was being contemplated who, at
that late date in their care, were given the opportunity to undergo an MDT assessment pre-operatively
[19,20,22]. In all three, 50% were found to have
a directional preference (DP), pain centralization (PC),
or both. Two studies additionally reported a 50%
reduction in surgery [20,21] consistent with the ﬁndings in other cohort [19,20,23–35] and randomized
studies [36–43] that all report the excellent prognosis
for subjects found to have a baseline DP, PC, or both.
The ﬁndings in all these studies indicate that
a large percentage of lumbar disc surgeries appear
to be unnecessary and are identiﬁable before surgery
by this dynamic mechanical evaluation. These data
reveal that 50% of surgical candidates have
a previously undiscovered directional characteristic
to their disorder that enables it to be corrected nonsurgically utilizing this MC form of care.
Finally, a Dutch research team studied 77 sciatica
subjects who failed conservative care, had no DP or
PC during their MDT assessment, and were therefore
considered surgical candidates [44]. They then underwent an average of two trans-foraminal epidural
steroid injections (TESIs). A subsequent second MDT
re-examination revealed one subgroup of 14 (11%)
that had fully resolved their disorder with the TESI’s
alone. A second subgroup of 37 (48%) were now
found to have a DP and PC and recovered fully
with MDT treatment. These two subgroups had oneyear recoveries of 100% and 92%, respectively. In
non-DP patients, this study reveals the beneﬁt of
epidural steroids in transforming a non-DP paingenerator into one with a DP with an excellent
prognosis.
Explanations for savings?
A primary consideration is whether these two groups
were diﬀerent or similar. If similar, then the diﬀerence
in cost must be due to MC patients’ greatly reduced
downstream care-seeking related to their satisfaction
with their MC outcomes.
The employer had implemented no other costsaving tactics during this study period.

How diﬀerent or similar were the cohorts?
Age and gender were comparable across the two
groups. The proprietary risk-adjustment algorithms
from Optum [12] revealed small diﬀerences which
were accounted for in the cost-savings determination.
It would be hard to argue that these cost-savings are
largely related to group diﬀerences.

The company made a general announcement to
employees of the introduction of his new form of
low back care in their in-house clinic. Employees and
beneﬁciaries self-selected their care paths. Some
might speculate that those with mild or simpler LBP
might be attracted to the convenience of the company clinic while viewing seeking CC as a hassle.
Alternatively, more complex patients who had done
poorly with CC in the past might be attracted to this
new program.
Indeed, 24% of all subjects that had undergone CC
six months before this study’s intake was very likely
dissatisﬁed with their persistent pain and therefore
attracted to this new MC option. Our claims data are
unable to shed additional light on diﬀerences
between the cohorts. The simplicity of 23.1% of CC
patient disorders never escalated them beyond primary care while 100% of MC patients started their
care at the physical therapy level.
A true cost–eﬀectiveness study that includes the collection of clinical baseline and follow-up outcomes data
for all subjects would be required to answer this question.

Diﬀerences between the two clinical approaches
The lack of clear evidence of diﬀerences between
subjects in the two groups may indicate that the
diagnostic and treatment diﬀerences oﬀer a stronger
explanation for diﬀerences in outcomes.
Our analysis concludes that CC subjects were
4.49 (relative risk) times more likely than MC subjects to seek downstream care six months after their
initial visit. The 49.75%, 39.44%, and 78.38% reductions in downstream MRIs, spinal injections, and
lumbar surgeries would seem to reﬂect the eﬀectiveness of MC’s care that routinely includes teaching subjects eﬀective secondary prevention
strategies. Another explanation for MC patients’
lower care-seeking is their satisfaction with their
MC outcomes.
CC typically provides highly variable treatment
paradigms largely unsupported by reliable diagnostic
components needed to identify eﬀective patientspeciﬁc care. Such variability across providers often
results in ineﬀective, expensive care [45].
In contrast, MC’s treatment decisions are based on
the ﬁndings of a standardized, dynamic mechanical
evaluation as the initial step in MDT care. The two
patterns of symptom response, ‘directional preference’
(DP) and ‘pain centralization’ (PC), are reliably elicited in
70–91% of acute patients [24,25,27,29,31,32] and in
45–50% of chronic or pre-surgical LBP patients
[19,20,22]. To our knowledge, such unanimity across
so many studies is unique in low back care.
The ability to reliably identify those ﬁndings is
again documented unanimously and establishes
a patho-mechanical diagnosis [31,34,46–51] at the
outset of care as well as routinely identifying
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predictably-eﬀective treatments. Directional selftreatment informed by these two clinical ﬁndings
achieves good-to-excellent, usually rapid, outcomes
as reported in many prospective cohort studies [23–
29,31,32,34,35,52,53], RCTs [36–41,54,55], and systematic reviews [56–58]
Given the lack of evidence of diﬀerences between
subjects in the two treatment groups, coupled with
an absence of any concurrent employer payment
denial policies or other cost-inﬂuencing factors, this
study’s signiﬁcant cost-savings may reﬂect the value
of basing treatment decisions on assessment ﬁndings
that identify a reliable mechanical diagnosis and, in
most cases, a predictably eﬀective treatment [11,59].

Study limitations
With only access to claims data, the value equation
(value = quality/cost) cannot be calculated [60] nor
could we determine symptom duration, intensity,
or location of each subject’s pain. Of course, it
would be ideal to have comparable clinical benchmarks for both groups. Instead, we analyzed
a proxy quality measure by arbitrarily choosing
a 6-month cut-oﬀ after subjects’ baseline evaluation and determined that the relative risk of CC
subjects seeking care was 4.49 greater than MC
subject.

Further MC cost-savings
Independent of this claims analysis, the employer
reported that the average duration of short-term disability with MC was 50% lower than CC [61]. Such
a diﬀerence in indirect costs produces substantial
cost-savings for the employer well beyond the direct
care savings determined in our claims data analysis.
Unfortunately, we had no access to these actual indirect cost data. We hope to acquire those data from this
employer for a future analysis.
As stated, we were unable to analyze any pharmaceutical diﬀerences in the treatment of these
two cohorts. But it is noteworthy that patients
under MC care, being predominately treated by
physical therapists, would never be prescribed
any medications.

Conclusions
This 51.48% savings appears to largely be due to
a substantial decrease in MC’s downstream utilization
of expensive interventions. In the absence of any
other employer cost-saving measures, it appears that
MC’s diagnostic and treatment model is the most
likely explanation for these substantial savings.
A fully funded cost-eﬀectiveness analysis would accurately determine the source of these savings.
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Addendum
A Description of Mechanical Care (MC)
MC clinicians perform a detailed history of pain location and
duration, any consistent pattern of pain reproduction, relief,
and functional gain or loss related to daily positions, movements, and activities. Patients are assisted to recognize
patterns and associations between them.
The physical examination then assesses the immediate
symptom and functional responses to speciﬁc, repeated,
end-range joint-loading tests that determine/conﬁrm relationships, or lack thereof, between any patterns of symptom
or functional response.

One very common pattern of symptom response during
or as a result of testing is called ‘pain centralization’ (PC).
That refers to the patient describing that the pain location is
retreating back toward the lumbar midline, usually as
a result of performing repeated end-range movements in
a single direction of spinal bending. PC is a very reliable sign
that something beneﬁcial is occurring to the pain generator.
That single direction of beneﬁcial testing is referred to as
the pain generator’s ‘directional preference’ (DP). Lumbar
extension is the most common DP revealed during this
mechanical assessment.
Combining the historical and clinical information enables
sub-grouping the patient’s condition. This precisely determines and then drives patient-speciﬁc treatment movements and exercises that eliminate most subject’s pain as
well as those that reproduce and aggravate it.
Patients are then coached to make subsequent clinical
decisions by frequently performing those movements that
eliminate and then prevent the return of their pain while
temporarily avoiding positions and movements that reproduce the pain.

