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Abstract
Context: Chronic low back pain (cLBP) is the second
leading cause of disability in the United States, with significant physical and financial implications. Development
of a multifaceted treatment plan that is cost effective and
optimizes patients’ ability to function on a daily basis is
critical. To date, there have been no published prospective
studies comparing the cost of osteopathic manipulative
treatment to that of standard care for patients with cLBP.
Objectives: To contrast the cost for standard of care
treatment (SCT) for cLBP with standard of care plus osteopathic manipulative treatment (SCT + OMT).
Methods: This prospective, observational study was
conducted over the course of 4 months with two groups of
patients with a diagnosis of cLBP. Once consent was
obtained, patients were assigned to the SCT or the
SCT + OMT group based on the specialty practice of
their physician. At enrollment and after 4 months of
treatment, all patients in both groups completed two
questionnaires: the 11 point pain intensity numerical scale
(PI-NRS) and the Roland Morris Disability Questionnaire
(RMDQ). Cost data was collected from the electronic medical record of each patient enrolled in the study. Chi-square
(χ2Yates) tests for independence using Yates’ correction for
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continuity were performed to compare the results for each
group.
Results: There was a total of 146 patients: 71 (48.6%) in the
SCT + OMT group and 75 (51.4%) in the SCT group. The
results showed no signiﬁcant differences between
the mean total costs for the SCT + OMT ($831.48 ± $553.59)
and SCT ($997.90 ± $1,053.22) groups. However, the utilization of interventional therapies (2; 2.8%) and radiology
(4; 5.6%) services were signiﬁcantly less for the SCT + OMT
group than the utilization of interventional (31; 41.3%) and
radiology (17; 22.7%) therapies were for the SCT group
(p<0.001). Additionally, the patients in the SCT + OMT
group were prescribed fewer opioid medications (15; 21.1)
than the SCT (37; 49.3%) patients (p.001). Patients in the
SCT group were approximately 14.7 times more likely to
have received interventional therapies than patients in the
SCT + OMT group. Likewise, the patients in the SCT group
were approximately four times more likely to have received
radiological services. Paired t tests comparing the mean
pre- and 4 month self reported pain severity scores on
the RMDQ for 68 SCT + OMT patients (9.91 ± 5.88 vs.
6.40 ± 5.24) and 66 SCT patients (11.44 ± 6.10 vs. 8.52 ± 6.14)
found highly signiﬁcant decreases in pain for both group
(<0.001).
Conclusions: The mean total costs for the SCT and
SCT + OMT patients were statistically comparable across
4 months of treatment. SCT + OMT was comparable to
SCT alone in reducing pain and improving function in
patients with chronic low back pain; however, there was
less utilization of opioid analgesics, physical therapy,
interventional therapies, radiologic, and diagnostic services for patients in the SCT + OMT group.
Keywords: chronic pain; disability; low back pain; OMT;
opioid; osteopathic manipulative treatment.
Chronic low back pain (cLBP) is characterized by pain
lasting longer than 3 months [1] and is accompanied by
physical disabilities and psychological distress [2]. CLBP is
the second leading cause of disability in the United States,
impacting more than 32 million Americans with an annual
economic burden of $177 billion [3]; it is also now the
This work is licensed under the Creative Commons Attribution 4.0
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leading cause of disability worldwide [4]. Disability and
costs associated with cLBP are projected to increase in the
future [4]. Although cLBP affects people of all incomes, age
groups, and ethnicities [4], several features increase an
individual’s risk for low back pain, including being over
30 years of age, having a BMI ≥ 30, pregnancy, decreased
physical activity, and psychosocial factors [5].
Considering the physical and financial implications
of cLBP, development of an appropriate treatment plan
is crucial. Treatment for low back pain can be multifaceted
[6]. Pharmacologic therapy ranges from over the counter
medications such as acetaminophen or ibuprofen to
nonsteroidal anti inﬂammatories to muscle relaxants and
opiates [7]. Nonpharmacologic treatments are also available, including physical therapy, acupuncture, exercise
therapy, behavioral therapy, and osteopathic manipulative treatment (OMT) [8]. More invasive treatments such as
steroid injections, facet injections, and epidural injections
may also be utilized in the management of low back pain
[8]. All of these treatment options have an associated cost,
as well as an impact on patients’ ability to function on a
daily basis, but as of this writing, there were no previously
published prospective studies comparing the treatment
options for cost.
We designed this study to compare the differences in
cost associated with standard of care treatment (SCT) vs.
SCT + OMT in patients with cLBP. We hypothesized that the
costs associated with SCT + OMT would be lower than costs
related to SCT. A secondary outcome of this study was to
examine utilization of treatments and the comparative
clinical effectiveness.

sites interested in participation in this study. Other sites were invited
to participate in the study. Recruitment for the study occurred at a
biannual Educational Council of Osteopathic Principles meeting. The
requirements for inclusion were an OMM clinic and local partnering in
a pain management clinic. Unfortunately, no other sites were able to
meet the deadline for participation.

Patients
Beginning on March 19, 2019, patients between the ages of 18 and
84 years who had been diagnosed with cLBP lasting more than
3 months (conﬁrmed with ICD-10 codes M54.5, M54.16, G57.01, G57.02,
M48.062, M48.062, M47.816, M48.07, M54.41, and M54.42) and
who were being treated at RowanSOM, Pain Associates, and Michigan
State University were invited to participate in this prospective,
observational study. Patients with a history or presence of diabetic
neuropathy, congenital lumbar or sacral abnormalities, lumbar fracture, multiple myeloma, metastatic bone disease, spinal surgery or
low back pain lasting less than 3 months were excluded from the
study. Patients were categorized into SCT or SCT + OMT based on the
specialty certiﬁcation of the physician treating the patient and that
physician’s management plan. Those in the SCT group were seen by
physicians specializing in physical medicine and rehabilitation who
do not provide osteopathic manipulative treatments to patients.
Patients in the SCT + OMT group were seen by physicians specializing
in physical medicine and rehabilitation (J.B., R.J.), who perform OMT
regularly or referred patients to colleagues in the same practice who
specialized in OMT (D.C., J.B.).
The duration of the entire study was 18 months (June 2018–
December 2019), but each patient only participated in the study for
approximately 4 months. Written informed consent was obtained
from each participant prior to the start of any study related activities.

Treatment

This study was approved by the Institutional Review Boards at Rowan
University School of Osteopathic Medicine (RowanSOM) and Michigan
State University and funded by a grant from the American Osteopathic
Association. It was registered at ClinicalTrials.gov (No. NCT03532230).

All patients in both groups received SCT for cLBP, which may have
included prescription medications (i.e., opiate pain relievers,
nonsteroidal anti inﬂammatories, and muscle relaxants); steroid injections; and referrals for imaging, physical therapy, psychotherapy,
spinal cord stimulators, spinal pump insertions, and other therapies.
The SCT + OMT group additionally received OMT for cLBP. No speciﬁc
OMT techniques were required for the study, but data on the number of
OMT sessions per patient was collected.

Sites

Outcomes measures

This study was conducted through RowanSOM in southern New
Jersey, Pain Associates in southern New Jersey, and Michigan
State University. The NeuroMusculoskeletal Institute at RowanSOM
houses the clinical department of osteopathic manipulative medicine
(OMM), was the site of SCT + OMT, and partnered with the Pain
Associates to provide SCT. Michigan State University has a clinical
department of OMM that provided SCT + OMT and a pain management
clinic that provided care for the SCT group. These two sites were
selected to control for possible regional differences in treatments for
back pain. The study was intended to encompass multiple sites across
the country, but the sites in Michigan and New Jersey were the only

The 11 point Pain Intensity Numerical Rating Scale (PI-NRS) [9] and
Roland Morris Disability Questionnaire (RMDQ) [10] were administered at the time of enrollment and after 4 treatment months for
both groups. These self reported instruments were speciﬁcally
developed to measure changes in chronic pain and have been widely
used to investigate the severity of chronic back pain. Both instruments
have demonstrated strong convergent validity with respect to other
measures of back pain and have high test-retest reliabilities [11]. The
PI-NRS rating scale ranges from 0 (no pain) to 10 (worst possible pain),
whereas the RMDQ is scored by counting the number of items checked
by the patient as “Yes.”

Methods
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The primary outcome of this study was the mean total cost per
patient from each group for 4 months of treatment. The cost data were
collected from the electronic medical record of each patient enrolled in
the study. Because the costs for comparable treatments varied with
respect to different socioeconomic and geographical regions in the
United States, the mean total healthcare cost per patient was calculated based on codes for 2018 Medicare fee schedules listed in the
current procedural terminology (CPT) for office visits, OMT, interventional procedures, and radiological/diagnostic testing [12]. The
costs were also standardized according to the 2018 Medicare fees for
physical therapy sessions for the patients at both sites. The total
morphine milligram equivalents for the various prescribed pain
medications were calculated and summed to permit comparisons
across the three centers, as well as at admission and after 4 months of
treatment.

Data analysis
Before performing any statistical analyses, the distributional characteristics for all variables were examined, and skewness indices were
calculated for each of the continuous variables, such as age, morphine
milligram equivalents, and mean cost (US dollars) for each type of
treatments. The skewness indices for most of the cost data were positive and ranged from a low of 0.26 for age to 5.70 for interventional
therapies. The latter skewness index was especially high for interventional costs, because one SCT patient was billed $52,700 for the
insertion of a spinal pump after having been admitted to the study.
Because the majority of the skewness indices were >2.0, square root
and log10 transformations were employed to not only decrease the
levels of skewness, but also to achieve or approximately approach
normality as confirmed by Kolmogorov–Smirnov (K–S) tests for
normality. The transformations were able to reduce all of the skewness
indices to <2.0, and even the K–S test value of 0.12 for interventional
procedures was not significant (p<0.20), indicating that the transformed interventional costs were normally distributed. Therefore, the
transformed cost data were considered to be appropriately distributed
for parametric analyses, such as independent t tests. To determine
whether the magnitudes of the mean decreases in pain were different
between the two groups, two analyses of covariance (ANCOVA) were
performed using baseline scores as the covariate and type of group as
the main effect for both the RMDQ and PI-NRS scores.
Chi-square (χ2Yates) tests for independence using Yates’ correction
for continuity were performed to compare the percentages use for
different treatments between groups, and phi (φ) correlations were
calculated to estimate the effect sizes of the proportional differences.
Before comparing the grand total mean treatment costs and speciﬁc
mean treatment costs for each of the treatment modalities, correlations between each treatment modality with sex and age were calculated to determine whether either variable or both had to be controlled
for in subsequent statistical analyses.

Results
This study recruited 146 total patients: 71 patients (48.6%)
in the SCT + OMT group and 75 patients (51.4%) in the SCT
group (Table 1). The percentages of the patients recruited to
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each group were comparable between the two sites in New
Jersey (STC + OMT, 35 [49.3%]) and Michigan (STC + OMT,
37 [49.3%]). With respect to patient sex, the percentage of
women in the SCT + OMT group (59; 83.1%) was signiﬁcantly higher than the percentage of women in the SCT
group (49; 65.3%; p<0.05). However, the φ correlation of
sex with type of group was only 0.20, indicating a small
effect size based on Cohen’s interpretive guidelines [13];
those effect-size guidelines for φ correlations of 0.10, 0.30,
and 0.50, were described, respectively in a separate study,
as small, medium, and large [11]. The mean (± standard
deviation [SD]) age of the patients in the SCT + OMT
group was 58.1 ± 13.0 years (range, 29–80 years), and the
mean ± SD age of the patients in the SCT group was
53.77 ± 16.22 years (range, 23–83 years); these two mean
ages were comparable (t[144] = 1.78). The mean difference
in ages between the two groups was 4.35 years, which
represented a medium effect size of 0.30.
The number of patients treated in each group is also
shown in Table 1. The use of referral services was comparable (SCT + OMT, 12 [16.9%] vs. SCT, 12 [16.0%]). Only
four patients (5.6%) in the SCT + OMT group received
physical therapy compared with seven patients (9.3%)
in the SCT group. The use of medications was also comparable (SCT + OMT, 44 [62.0%] vs. SCT, 58 [77.3%]).
However, the utilization of interventional therapies
(2; 2.8%) and radiology services (4; 5.6%) were signiﬁcantly lower for the SCT + OMT group than the utilization
of interventional therapies (31; 41.3%) and radiology
services (17; 22.7%) therapies for the STC group (p<0.001).
Additionally, fewer patients in the SCT + OMT group were
prescribed opioid medications (15; 21.1%) than in the
SCT group (37; 49.3%; p<0.001). Patients in the SCT
group were 14.7 times more likely to have received interventional therapies than the patients in the SCT + OMT
group. Likewise, the patients in the SCT group were four
times more likely to have received radiological services. In
addition, the mean ± SD morphine milligram equivalent
dose of the various medications prescribed to the 15
SCT + OMT patients (23.76 ± 2.98) was comparable to
the mean morphine milligram equivalent dose of the
various medications prescribed for the 37 SCT patients
(34.70 ± 18.11; t[50] = 1.61; d = 0.49).
Neither sex (r=0.08) nor age (r=0.08) was signiﬁcantly correlated with mean grand total costs for the 145
patients for whom sex, age, and total cost data were
available. Consequently, we elected not to control for sex
or age in any of the subsequent mean cost comparisons.
Table 2 lists the mean total costs or each of the seven
treatment modalities (OMT, ofﬁce visits, referrals,
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Table : Patient demographic characteristics and treatment types.
Characteristics

Sex
Male
Female
State
New Jersey
Michigan
Use of interventional therapies
Yes
No
Use of medications
Yes
No
Use of opioids
Yes
No
Use of physical therapy
Yes
No
Use of radiological services
Yes
No
Use of referral services
Yes
No

SCT + OMT
(n=)
n (%)

SCT
(n=)
n (%)
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SCT, standard of care without osteopathic manipulative treatment; SCT + OMT, standard of care with osteopathic manipulative treatment.

treated at the Michigan site was signiﬁcantly higher than
the mean number for 35 patients seen at the New Jersey site
(3.03 ± 1.58; t(69) = 2.11; d = 0.50, p<0.05). The mean difference of 0.50 represented a large effect size, indicating
that approximately one additional OMT visit per patient
had occurred at the Michigan site.
The mean costs for office visits made by 71 SCT + OMT
patients ($319.42 ± $145.78) and 73 SCT patients
[278.30 ± 165.63] were comparable (t[142] = 1.77; d = 0.30).

physical therapy, interventional therapies, radiology
services, and medications) along with the total costs for
all services incurred during the 4 months. Figure 1 shows
the mean costs by group across different treatment
modalities.
Transformed scores were employed in all statistical
analyses, but raw means and standard deviations are listed
in the text and tables to facilitate interpretation. The mean
number of OMT visits (3.83 ± 1.63) for the 36 patients
Table : Medical costs by group.
SCT + OMT

OMT
Ofﬁce visits
Referrals
Physical therapy
Interventional therapies
Radiology services
Medications
Grand total
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SD, standard deviation; SCT, standard care without osteopathic manipulative treatment; SCT + OMT, standard care with osteopathic
manipulative treatment.
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Figure 1: Mean costs (US dollars) by standard care with or without
osteopathic manipulative treatment for chronic back pain.

Likewise, the mean costs for the 12 SCT + OMT patients
who were referred for services ($167.08 ± $78.85) and the
12 SCT patients who were also referred for services
($147.43 ± $73.32) were comparable (t[22] = 0.69; d = 0.28).
As Table 1 shows, no statistical mean comparison could be
made between the SCT + OMT and SCT groups with respect
the costs of physical therapy, interventional therapies,
and radiology/diagnostic services because fewer than
SCT + OMT patients had incurred costs for these services.
The mean medication costs for 44 SCT + OMT patients
($393.73 ± $567.58) and 59 SCT patients ($488.91 ± $927.45)
were also comparable (t[100] = 0.20; d = 0.02). Importantly,
the grand total 4 month mean treatment costs for the 71
SCT + OMT patients ($831.48 ± $553.59) and the 74 SCT
patients ($997.90 ± $1,053.22) for the seven treatment
modalities did not signiﬁcantly differ (t[143] = 0.11;
d = 0.06).
The pretreatment and 4 month posttreatment means,
SD, and correlations of the RMDQ and PI-NRS scales are
displayed in Table 3 for both groups. The RMDQ total scores
decreased signiﬁcantly from 11.44 ± 6.10 to 8.52 ± 6.14 for
the SCT group (p<0.001) and from 9.91 ± 5.88 to 6.40 ± 5.24
for the SCT + OMT group over 4 months (p<0.001).
The PI-NRS total scores only decreased for SCT patients,

639

from 5.17 ± 2.35 to 4.61 ± 2.23 (p<0.05). The d statistics (0.64)
given in Table 3 indicated that the RMDQ mean decrease for
SCT + OMT patients represented a large effect size. Likewise, the d statistic of 0.53 for the mean decrease in the
RMDQ total scores for SCT patients also reﬂected a large
effects size, whereas the mean decreases in PI-NRS scores
over time for both groups indicated small effect sizes of
0.23 for SCT + OMT patients and 0.25 for the SCT patients.
The adjusted mean decreases in pain for RMDQ and PI-NRS
were comparable (SCT + OMT, F[1, 131] = 2.50 partial
η2 = 0.02; SCT, F[1,129] = 0, partial η2 = 0). Furthermore, the
morphine milligram equivalent dose for each group was
not signiﬁcantly correlated with decreases in RMDQ
(r=0.05) or PI-NRS (r=0.15) scores. Likewise, the number of
OMT sessions performed on SCT + OMT patients was not
signiﬁcantly correlated with decreases in RMDQ (r=0.03) or
PI-NRS (r=0.04) scores.

Discussion
The initial objective of this study was to compare the
costs associated with standard of care treatment with or
without OMT for cLBP. We hypothesized that the
SCT + OMT group would have lower costs than the SCT
group, but our results showed no signiﬁcant differences in
mean total cost.
However, the utilization of interventional therapies
and radiology services were significantly different between
the groups. Only 2.8% of patients in the SCT + OMT group
received interventional therapies as part of the treatment
plan compared with 41.3% of patients in the SCT group.
Additionally, only 5.6% of the SCT + OMT group had
included radiology services in their treatment plan as
opposed to 22.7% of the SCT group. This difference may not
be attributable to OMT, but might be related to the
structural examination that preceded treatment. The

Table : Pain scales by group.
Pretreatment

Scale
SCT + OMT
RMDQ
PI-NRS
SCT
RMDQ
PI-NRS

Posttreatment
( months)
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SD, standard deviation; SCT, standard care without osteopathic manipulative treatment; SCT + OMT, standard care with osteopathic
manipulative treatment; RMDQ, Roland Morris Disability Questionnaire; PI-NRS, numerical rating scale for pain.
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osteopathic structural examination can inherently identify
biomechanical and fascial dysfunctions contributing to
low back pain that are not identiﬁable on standard
neurologic and musculoskeletal examinations. During
an osteopathic physical and structural examination,
identifying somatic dysfunction in the absence of historical
red ﬂags or neurologic deﬁcits affords the provider an
opportunity to correct these dysfunctions and offer an
immediate treatment modality to the patient. If the patient
has an improvement or resolution of symptoms, both the
provider and the patient may opt to assess the effects of
OMT before pursuing radiology services or interventional
therapies. This theory is also supported by previous
research from Licciardone et al. [1] in a randomized,
controlled trial.
Radiological studies are not completely risk free for the
patient, as they result in radiation exposure. Lumbar spine
lateral X-rays, for example, can have an effective dose
of 0.38–0.5 mSv of radiation exposure [14]. Limiting a
patient’s exposure to unnecessary radiation is a critical
consideration in quality patient care. Additionally, interventional therapies may be indicated for appropriate
management of a patient’s pain, but they are not entirely
risk free. Between 2000 and 2014, the utilization of lumbar
transforaminal epidural steroid injections (L-TFESI)
increased more than 600% per 100,000 Medicare patients
[15]. L-TFESIs and lumbar facet injections can expose a
patient to 0.24 and 0.1 mSv of radiation, respectively [16].
While OMT does have some risks of adverse response such
as muscle pain and soreness, it does not carry the same
risks of exposure to radiation and adverse effects of
interventional therapies. Our results also showed that
osteopathic physicians are obtaining appropriate
compensation for OMT, which explains the cost equivalency even in comparison with the SCT group. We hope this
evidence will encourage more osteopathic physicians to
continue incorporating OMT into the care of their patients
regardless of their speciality.
Results of our study demonstrated that 49.3% of SCT
patients were prescribed opioid medications for pain
management compared with 21.1% of SCT + OMT patients.
This indicates another important difference between study
groups. Currently, in the United States, the opioid crisis has
become the worst drug epidemic in history [17]. A large
portion of the opioid abuse epidemic is related to exposure
through prescription medications, which has risen
dramatically since the 1980s [17]. Thus, appropriately
prescribing opioids can help to reduce this issue [18].
In addition to the high potential for addiction, opioid
medications also carry side effects like sedation, nausea,
vomiting, delirium, myoclonus, and pruritus [18]. All

patients taking opioids must be educated on proper bowel
regimens to treat opioid induced constipation [18]. The
most severe and potentially fatal side effect is respiratory
depression [18]. Crow et al. [19] indicated that providing
OMT in addition to SCT for patients with cLBP could aid in
decreasing patient exposure to opioids and associated
adverse effects. Our study supports this ﬁnding. A previous
randomized, controlled trial of 155 subjects by Andersson
et al. [20] also demonstrated a statistically signiﬁcant
decrease (p<0.001) in nonsteroidal anti inﬂammatory
drug (NSAID) and muscle relaxant use in an OMT group.
In the standard care group in that study, 54.3% of subjects
received prescriptions for NSAIDs, whereas only 24.3%
of subjects received prescriptions for NSAIDs in the
OMT group [20]. Although that study did not show
signiﬁcant differences in pain improvement when
spinal manipulation was compared with SCT for lower
back pain management, Andersson et al. [20] indicated
that spinal manipulation for lower back pain should
be investigated more closely due to the reduction in
medication usage.
Our SCT + OMT and SCT treatment groups showed
similar decreases in pain. According to the RMDQ and
PI-NRS, both groups reported comparable decreases in
pain after 4 months, despite 49.3% of SCT patients and
21.1% of SCT + OMT patients having been prescribed opioids. The mean morphine milligram equivalent doses
prescribed for both groups were comparable, but neither
group’s morphine milligram equivalent dose was signiﬁcantly correlated with decreases in pain according to the
RMDQ and PI-NRS. Decreases in pain could be associated
with the number of OMT visits, but the number of OMT
visits was not signiﬁcantly related to decreases in pain
according to the RMDQ and PI-NRS. Thus, our study
demonstrated that OMT was an effective non
pharmaceutical treatment in reducing pain levels for patients with cLBP and does not carry the risks of opioids.
Guidelines from the American Osteopathic Association
(AOA) on OMT for patients with low back pain also supported the idea that OMT can effectively reduce chronic
non speciﬁc low back pain [21].
In the most basic sense, OMT provides a biomechanical
treatment for biomechanical problems (somatic dysfunctions), which in the case of cLBP can include innominate,
sacral, and lumbar dysfunctions as well as functional leg
length discrepancies. Osteopathic structural exams can
diagnose myofascial and ligamentous asymmetries that
cannot be detected in radiologic or laboratory studies.
These asymmetries can contribute to symptoms of low back
pain; moreover, opioids cannot correct the aforementioned
biomechanical dysfunctions and myofascial asymmetries.
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Providers who utilize OMT regularly can educate patients
on the potential causes of non malignant low back pain,
which offers patients another treatment modality aside
from medications. The AOA Guidelines recommended that
osteopathic physicians utilize OMT when there is a diagnosis of somatic dysfunction and other causes of lower
back pain have been excluded or deemed doubtful [21].
Previous research from Von Korff et al. [22] supported the
notion that physicians who educate their patients about
conditions such as low back pain and encourage activity
prescribe fewer medications compared with physicians
who do not [22]. Gamber et al. [23] also demonstrated that
OMT plus SCT can beneﬁt patients with ﬁbromyalgia,
which is a diagnosis of exclusion. Patients in that study
who received OMT and education along with their current
medications showed more functional and affective improvements as well as increases in pain thresholds at
various ﬁbromyalgia tender points when compared with
subjects who did not receive OMT [23]. Fibromyalgia
treatment plans heavily rely on patient education and
prudent use of appropriate analgesic medications, a notion
that also concurs with the features of effective treatment
plans for cLBP [20]. OMT does not cure low back pain and
can require multiple treatments, sometimes on a monthly
basis, but opioids also offer no cure and many require
frequent dosing.

Limitations
One of the limitations of our study was the homogenous
population; another was short follow up. The majority of
patients were women, of middle age (between 40 and
60 years of age), and White. Further, we only followed
them during the 4 months of treatment for cLBP. Additionally, both clinical sites in Michigan and New Jersey
were afﬁliated with osteopathic medical schools, which
may have inﬂuenced the number of patients treated with
OMT and limited the number of patients available for the
study who were treated for low back pain but did not have
OMT. Another limitation is that the proposed target sample
size of 35 patients per clinic did not provide a sufﬁcient
number of patients representing three of the treatment
modalities (physical therapy, interventional services, and
radiology/diagnostic testing). As a result, the costs of those
services were adjusted based on skew and limited a true
generalized cost comparison between groups. Another
limitation was the duration of this study. In looking at the
costs of care between the two groups over our 4 month
study period, those in the SCT group had an exponential
increase in costs over the 4 months, while the SCT + OMT
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group had a steady cost with little increase. If the period
had been longer, there would have been a statistically
signiﬁcant difference in cost between the two groups,
based on our 4 month results. A ﬁnal limitation is the
manner in which OMT and ofﬁce visit costs were billed;
ofﬁce visits were only billed twice per month for the
SCT + OMT group according to insurance regulations.

Conclusions
Although the mean total costs for SCT and SCT + OMT
patients were statistically comparable across 4 months of
treatment, the types of treatments differed. Patients in the
SCT group (41.3%) were approximately 13 times more likely
to have been treated with interventional therapies than
patients in the SCT + OMT group (2.8%). Likewise, the
patients in the SCT group were approximately four times
more likely to have received radiological/diagnostic
services. Despite limitations in our study, the data demonstrates important evidence that OMT can be as effective
as SCT treatment alone for patients with cLBP, and has
distinct advantages in that it utilizes fewer opiates and
interventional therapies. Thus, utilization of OMT should
be encouraged by osteopathic physicians who treat patients with cLBP.
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