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Objective: Acute low back pain (ALBP) may limit mobility and impose functional limitations in active duty
military personnel. Although some manual therapies have been reported effective for ALBP in military
personnel, there have been no published randomized controlled trials (RCTs) of osteopathic manipulative
treatment (OMT) in the military. Furthermore, current military ALBP guidelines do not specifically include
OMT.

Methods: This RCT examined the efficacy of OMT in relieving ALBP and improving functioning in military
personnel at Fort Lewis, Washington. Sixty-three male and female soldiers ages 18 to 35 were randomly
assigned to a group receiving OMT plus usual care or a group receiving usual care only (UCO).
Results: The primary outcome measures were pain on the quadruple visual analog scale, and functioning
on the Roland Morris Disability Questionnaire. Outcomes were measured immediately preceding each of
four treatment sessions and at four weeks post-trial. Intention to treat analysis found significantly greater
post-trial improvement in ‘Pain Now’ for OMT compared to UCO (P=0.026). Furthermore, the OMT group
reported less ‘Pain Now’ and ‘Pain Typical’ at all visits (P=0.025 and P=0.020 respectively). Osteopathic
manipulative treatment subjects also tended to achieve a clinically meaningful improvement from baseline
on ‘Pain at Best’ sooner than the UCO subjects. With similar baseline expectations, OMT subjects reported
significantly greater satisfaction with treatment and overall self-reported improvement (P<0.01).
Conclusion: This study supports the effectiveness of OMT in reducing ALBP pain in active duty military personnel.
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Introduction

Pain and disability associated with acute low back
pain (ALBP) continues to be an important area of
research in the military environment.! Although it is
generally accepted that ALBP is likely to resolve over
a brief period of time under normal conditions in
civilian populations, active duty military personnel
work under unique conditions that continuously
stress the musculoskeletal system.? Thus, interest
continues in designing optimum interventions and
prevention programs addressing ALBP in active duty
military personnel. In 2007, George et al.®> published
a prevention protocol for military personnel to avoid
low back injuries. However, to date, no outcome
research for that protocol has been published. The
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Department of Defense (DoD) 2009 guidelines
recommend increasing core strength in military
trainees to prevent problems with low back pain
(LBP).* Those guidelines are based on earlier studies
and case reports with limited findings associating core
stability with risks for low back injuries.””’ The
continued importance of discovering optimum meth-
ods for preventing or rapidly reducing pain and
disability associated with ALBP is underscored in
Cohen er al.' in which LBP was found to be a major
factor in soldiers not returning to combat duty
following sick leave status. Prevention research is of
critical importance, but we also need to explore the
effectiveness of interventions that may rapidly reduce
ALBP and restore soldiers to peak performance.

Current evidence

In a 2009 systematic review of published research in
targeted manual therapies and/or exercise for treating
LBP in civilians, Kent er al® reviewed only four
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RCTs and found insufficient evidence to support any
specific treatment. Following that review, the Co-
chrane Collaboration reported in April 2010 that
insufficient evidence is available to support or refute
chiropractic interventions for improving LBP or
disability compared to other interventions.” That
same report indicated that no controlled clinical trials
had been published comparing combined chiropractic
treatments to no-treatment. Subsequently, in Novem-
ber 2010, the American Osteopathic Association pub-
lished guidelines'® for the treatment of LBP, citing
multiple clinical trials on the efficacy of osteopathic
manipulative treatment (OMT) for LBP.''"!* In those
clinical trials, OMT has been found to be effective in
civilian patients in decreasing pain and medication
use and improving functioning.

Osteopathic manipulation (referred to in this
study as OMT) is ‘a full-body system of hands-on
techniques to alleviate pain, restore function, and
promote health and well-being’.'* As a system of
techniques, OMT differs from spinal manipulation
alone, which is one of a set of techniques. De-
finitions of OMT and spinal manipulation have
been used in previous relevant publications with
consistency.” 101518

If OMT can rapidly reduce the severity and length
of an episode of ALBP in civilian patients, it may be
an important combat environment treatment mod-
ality that currently is not routinely utilized. Current
military medical care guidelines however, do not
specifically include OMT, but do include chiroprac-
tic, physical therapy, patient education, and options
for pain relief medication."”

Rationale for this clinical trial

Given the lack of published research on the effec-
tiveness of OMT for resolving pain and disabilities
associated with ALBP in military personnel, we
conducted a randomized controlled trial (RCT) at
Fort Lewis, Washington, that was registered at
ClinicalTrials.Gov, and completed in 2008.° Pre-
vious research has reported short-term benefits of
other manual therapies,”’ but this study used a
specific four-week OMT protocol, with a baseline
assessment, three treatment outcomes assessments at
one-week intervals, and one outcomes assessment
four-weeks after the last treatment (end-point).
Active duty military personnel meeting inclusion
and exclusion criteria were randomly assigned to one
of two treatment groups, OMT plus usual care or
UCO (usual care only).

The primary aim for this study was to determine
whether OMT reduced pain more effectively than
UCO. We were also interested in whether the OMT
group improved more quickly than soldiers under
UCO.
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Research design and methodological issues
Research designs and methods for studies of manual
therapy modalities have matured in the past decade,
using refined placebos and measurements, and
integrating new perspectives on plausible ‘placebo
effects’. There are three refinements relevant to this
study. First, researchers have attempted to isolate
factors that may clinically predict recovery from
ALBP. Although patients with lower than average
initial pain intensity and shorter duration of symp-
toms may recover more quickly than other patients,
self-reported level of functioning and pain adaptation
seems to predict return to work more reliably than
the measure of pain itself.**?* Our study utilized two
reliable self-reported measures of functioning and
pain adaptation, the Roland Morris Disability
Questionnaire (RMDQ)** and the Quadruple Visual
Analog Scale (QVAS).”

Second, research has suggested that -clinically
meaningful improvement requires a minimum of
30% change from baseline on pain using the QVAS,
and on functioning using the RMDQ.?° Third, Myers
et al.” recently reported that higher expectations for
recovery were associated with greater functional
improvement. This RCT included a measure of
treatment expectation for both study groups.

Research hypotheses

The primary hypothesis for this RCT was that
soldiers receiving OMT would experience a greater
reduction in pain compared to soldiers under UCO.
A secondary hypothesis was that OMT would
improve self-reported functioning to a greater extent
than UCO. Because of the value placed on rapid
restoration of health in military personnel, we were
also interested to know whether OMT would improve
pain sooner than UCO. We also considered whether
treatment expectations would influence treatment
outcomes, satisfaction with treatment, and perceived
overall improvement. This research was presented as
a poster at the 2008 American Osteopathic Asso-
ciation Research Conference. To the best of our
knowledge, this is the first published RCT examining
the effectiveness of OMT in treating ALBP an active
duty military population.

Methods
Organization of the study

This study occurred at the Madigan Army Medical
Center (MAMC) in Fort Lewis, Washington. The
Osteopathic Research Center at the University of
North Texas Health Science Center was the clinical
research organization (CRO) for this RCT. The CRO
team consisted of two blinded osteopathic physicians,
one un-blinded social scientist, and an un-blinded
study biostatistician. The CRO worked closely with
the MAMC study team led by the site principal
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investigator (site PI), an active duty osteopathic
family physician, who served as the blinded study
evaluating physician (SEP). The SEP screened and
examined all subjects in a blinded fashion for medical
exclusion criteria prior to enrollment and before each
study visit, managed all medications related to back
pain, and retained these data in separate confidential
records on each study subject.

The non-blinded study treatment physicians (STPs)
included three osteopathic and one allopathic physi-
cians with previous training in manual medicine who
were commissioned officers in the medical corps. The
site clinical research coordinator (CRC) reported to
the site PI. The CRO designed the protocol and the
data collection forms, trained the site STPs and CRC,
and managed the data entry and analysis. Sealed
randomization envelopes were prepared by the CRO
and mailed to the study CRC for insertion into blank
study charts for opening by the STP at the first study
visit. Assessment charts were kept physically separate
from the study treatment charts that were accessible
only to the STPs, thereby maintaining blinding of the
SEP and the CRC. A Data and Safety Monitoring
Board (DSMB) was created to monitor patient
safety, establish retention, dropping and stopping
criteria, and ensure data collection integrity.

DoD LBP guidelines

The DoD usual care protocol for military personnel

with ALBP at the time of the study consisted of the

following.

1. Advice: assuring the soldier that most episodes of
ALBP will resolve uneventfully within 6 weeks;
encouraging the soldier to maintain as close to
normal activity as is tolerable and to avoid bed
rest of longer than 24 hours; and advising the use
of non-steroidal anti-inflammatory drugs unless
contraindicated.

2. Prescribing muscle relaxants for up to one week or
low dose opiates (codeine; propoxyphene) unless
contraindicated.

3. Passive modalities such as ice or heat for sympto-
matic relief. If the soldier’s pain was not improved in
two weeks, guidelines required that the soldier be re-
evaluated for ‘red flags,” a different non-steroidal
anti-inflammatory drug considered, and be given a
referral to physical therapy while continuing to be
followed in the primary care clinic.

Participants
Figure 1 provides details on subjects’ recruitment,
enrollment, and retention, and the final number of
subjects in the analyses. A power analysis performed
prior to the study had indicated that 36 subjects
would be needed in each group to detect a medium
(0.306) effect size with alpha at 0.05 and 85% power. A
total of 63 patients were randomized to a treatment
group.

Soldiers presenting with a new complaint of ALBP,
defined as a minimum of 30 days hiatus of pain from
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previous LBP episodes, were recruited daily at the
MAMC clinics. The CRC verified that a soldier met
the first level screening criteria. To pass the first
screening level, a soldier had to be male or female, of
any racial or ethnic origin, and between 18 and
35 years old. If a woman’s onset of her last menstrual
cycle was >28 days prior to enrollment, she was
given a urine pregnancy test, and excluded from the
study if pregnant.

The second level screening was performed by the
blinded SEP. A soldier could not enroll in the study if
the SEP found evidence of a serious neurological,
rheumatologic, or orthopedic condition present on
examination, including spondylolysis, spondylolisth-
esis, fracture, nerve impingement, tumors, or infec-
tions. Also, soldiers were not eligible if there was
clinical evidence of a leg length discrepancy greater
than 13 mm or if their leg pain was worse than their
back pain indicating possible radiculopathy. Soldiers
could not have had manual therapy for this episode
of ALBP. Last, they could not enroll in the study if
there was any known inability to give informed
consent or the soldier knew at that time that he or she
would be unable to stay in the study for the four week
protocol and participate in the end-point outcomes
measures for the trial.

After enrollment, a subject would be dropped from
the study if the SEP determined the need for additional
clinical tests such as radiographs or orthopedic con-
sultation, or found a red-flag condition. Red-flag condi-
tions were those the SEP believed required immediate
medical diagnostics and/or evaluation for treatment
including physical signs or symptoms of abnormal
reflexes, neurogenic bowel or bladder, erectile dysfunc-
tion, lower extremity weakness or paralysis, or derma-
tomal sensory loss suggestive of a spinal cord or nerve
root injury. One subject was dropped from the study for
red-flag symptoms during that person’s second week of
enrollment. The DSMB found no other significant
patient safety concerns during the study.

Interventions

Figure 2 displays the OMT protocol used in this
study. The OMT protocol used in this study has been
previously published as it was also used in another
research study.?® Treatments occurred once per week
for four weeks, not closer than 7 or more than
10 days apart. Treatments were administered by the
non-blinded STPs trained in the protocol. Subjects
were instructed to refrain from receiving other
manual therapies during the four weeks of the trial.
The STPs completed four hands-on training sessions
in the study OMT protocol taught by two CRO
osteopathic physicians, board certified in neuromus-
culoskeletal medicine and osteopathic manipulative
medicine. Two training sessions occurred prior to the
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Assessed for eligibility (n= 225)

Excluded in second screen (n=2)

Excluded in first screen (n=150)
+Pregnant (n=1)
+Over age of 35 (n=73)

+Possible radiculopathy (n=1)
+Required Radiographic study (n=1)

A

A\ 4

+Unable to participate for four weeks (n=30 )
+Not Interested (n=3)

+Non- acute pain longer than 30 days (n=40)
+Prior manipulation for this LBP episode (n=3)

A 4

Withdrew during randomization (n=10)

Randomization of subjects (n=63)

A 4

Allocated to OMT plus usual care (n=33)
+ Withdrew after first study visit (n=3)
+ Received allocated intervention (n= 30)

Allocated to Usual Care Only (n=30)
+ Received allocated intervention (n= 30)

Analyzed (n= 30)
+Included in intention to treat analysis (n=30)
¢Included in per protocol analysis (n=27)
+Did not complete all 4 treatment visits (n=2)
+Did not complete follow-up (n=1)

Analyzed (n= 30)
+Included in intention to treat analysis (n=30)
+Included in per protocol analysis (n=26)
+Did not complete all 4 treatment visits (n=2)
+Did not complete follow-up (n=2)

Figure 1 Participant flow.

start of, and two occurred during the trial. A DVD
refresher video was also provided to ensure main-
tenance of protocol skills and minimize variation
among STPs in the application of the treatments.

Study outcome measures

The primary outcome of interest in this RCT was
pain, with a secondary outcome being back related
functioning. The QVAS for aspects of pain intensity
was administered using a 10 point scale for each of
these aspects: ‘Pain Now’, ‘Pain Typical’, ‘Pain at
Worst’, and ‘Pain at Best’. The scale ranged from 1
to 10 with 1 corresponding to ‘No pain’, and 10
corresponding to “Worst possible pain’. The RMDQ
measured back-specific functioning, with 24 state-
ments that subjects endorse if it describes them at the
time of the assessment. We also took a measure of
quality of life using the Short Form Health Survey
(SF-36) at baseline only to determine if the two
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treatment groups differed in their self-perceived
overall health status. Other measures included a
Patient Expectation Questionnaire (PEQ), developed
specifically for this trial, one question about per-
ceived overall improvement during the trial on a scale
of 1 to 7, and one question regarding satisfaction with
treatment received using a scale of 1 to 10.

Medication usage can be addressed using a variety
of methods. Medication logs are sometimes used in
this type of study. However, asking soldiers to main-
tain a medication log became impractical and un-
reliable. Therefore, for this study the blinded SEP’s
prescribing practices were obtained from the records.
Prescribing practices for both Schedule 1 medications
(naproxen, ibuprofen, and acetaminophen) and Sche-
dule 2 medications (cyclobenzaprine and acetami-
nophen with codeine) were identified in the data
collection form.
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ASSESSMENT OF SOMATIC DYSFUNCTION: VISUAL AND PALPATORY

Positional Asymmetry, Tissue texture
abnormalities, Restricted motion, Tenderness

Cruser et al.

1) Pelvic mobility and landmark asymmetry
Standing flexion test

Assessment of pelvic and lower extremity landmarks

2) Tenderpoint screening
Psoas tenderpoint screening in the iliac fossa medial to the ASIS

Quadratus lumborum: tenderpoint screening along the belly of the muscle
between the 12" rib and the iliac crest

Piriformis in the belly of the muscle that is medial to and slightly cephalad
to the greater trochanter

3) Lumbar segmental dysfunction
Segmental motion testing:

Large muscle group: the large muscles of the low back were assessed by
palpation for tenderness and hypertonicity.

OMT Techniques Used

Soft Tissue- Lateral stretching, linear stretching, deep
pressure, and fraction forces are manually applied to the
muscles and fascia while monitoring for tissue response.

Myofascial release- Manual forces are applied to
myofascial structures in an indirect, direct or combined fashion,
in a manner used to release tension.

Counterstrain- A myofascial tenderpoint is contacted, and
the body is gently positioned to a point of minimal tension
around the point until the patient reports a significant decrease
in tenderness, position is held for approximately 90 seconds
and then the patient is gently returned to a resting position.

Muscle energy- The patient is positioned directly into the
barrier, and provides an isometric muscular contraction against
the provider’s resistance for approximately 3 to 5 seconds. As
the patient relaxes the muscular contraction the provider moves
the patient into a new restrictive barrier.

Sacro-iliac articulation- The region of somatic dysfunction
is gently guided into a restrictive barrier by using the long axis
of the femur to move the ilia on the sacrum by circumducting
the femur in the acetabulum while attempting to gently
overcome the restriction with traction or compression.

High-velocity, low amplitude (HVLA) —With all planes of
motion of the joint engaged toward the restrictive barrier a high
velocity/low amplitude force is applied to overcome the
restrictive barrier.

Figure 2 Osteopathic manipulative treatment protocol.

Study procedures

All subjects followed the same study procedures. There
were five study visits, visit 1 through visit 4 for the
treatment protocol, and visit 5 for a follow-up end-
point interview. Outcome measures for treatment
effects were collected one week after the first, second,
and third treatment sessions, and four weeks after the
last treatment session. Participants received and signed
informed consent documents prior to enrollment.

After enrolling in the study, and before randomi-
zation and treatment, each subject completed the SF-
36, the QVAS, the RMDQ, the PEQ and the one
question regarding satisfaction with treatment. Im-
mediately following the completion of baseline mea-
sures, the subject proceeded to see the Study Treating
Physician (STP) for randomization and the first
treatment session. The STP was located in an area
of the clinic physically separated from the CRC and
SEP offices to protect blinding.

At visit 1, the STP opened the randomization
envelope and assigned the study subject to either the
OMT group or the usual care only (UCO) group.
Subjects assigned to the UCO group left the STP
office with instructions to follow the DoD guidelines.
Subjects randomized to the treatment group received
the first OMT treatment and the DoD guideline
instructions.

At visits 2, 3, and 4, the subjects met first with the
blinded SEP for red-flag screening and medication
evaluation, next with the blinded CRC to complete
the QVAS and the RMDQ, and finally with the STP
who followed the protocol for each group. Thus,
study subjects completed assessments of pain and
functioning one-week after each of the first three
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manipulative medicine treatments. The physical
separation between the SEP and CRC offices and
the STP treatment room was sufficiently extensive to
maintain blinding.

Visit 5 occurred four weeks after the last treatment
session at visit 4, at which time the CRC collected a
last round of outcome measures, and asked the single
question regarding satisfaction with treatment.

The list below specifies the sequence of study visits.

V1 (Randomization): Outcomes at Baseline, fol-
lowed by Treatment Session 1

V2 (One week Post-Treatment 1): Outcomes Post-
treatment 1 followed by Treatment Session 2

V3 (One week Post-Treatment 2): Outcomes Post-
treatment 2 followed by Treatment Session 3

V4 (One week Post-Treatment 3): Outcomes Post-
treatment 3 followed by Treatment Session 4

V5 (Four weeks Post-Treatment 4): End-point
Interview Outcomes Post-Treatment Session 4

Thus, five rounds of outcome measurements for
pain and functioning were collected by the CRC.

Data management and statistical methods

Data were recorded in study booklets by the blinded
CRC. Study booklets were copied and de-identified,
using only a study ID number linked to a list
maintained by the CRC, and mailed to the CRO
where the data were entered in a blinded fashion.
Only the study biostatistician and the DSMB mem-
bers were informed of the subjects’ respective study
groups. As required by the DSMB, the study
biostatistician at the CRO performed a preliminary
data analysis mid-point during the study for the
DSMB, producing open and closed reports. Closed
reports were provided to the CRO, the site PI and the
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CRC. Final analysis was completed in May 2007, and
the DSMB released the final reports in June 2008 to
the CRO and the sponsor.

Statistical analysis

The DSMB determined that only those subjects with
two completed treatment visits would be considered
as viable study participants for the analysis. Study
subjects with only one visit would have had only pre-
treatment baseline data, and no post-treatment data.
Therefore, any subjects with only one study visit were
not included in the study, and thus not included in
any analysis. Data were analyzed using the statistical
software package SPSS (version 17.0; SPSS Inc.,
Chicago, IL, USA). We utilized both intention to
treat (ITT) and per-protocol analyses to explore
whether the results were different when including
only those subjects who completed all outcome
measures.

Outcome variables of pain and functioning were
treated as continuous variables for analysis, based on
the distribution of the underlying construct as well as
inspection of baseline distributions for the sample.
Chi-square and ¢-test analyses were used to compare
the two treatment groups at baseline.

A repeated measures #-test was used to examine
changes between baseline and trial endpoint. We
utilized a repeated measures Analysis of Variance to
test both the primary hypothesis that the OMT group
would report greater improvement in pain and
functioning than the UCO group, and to examine
the question of whether OMT improved pain and
functioning sooner than UCO.

In addition, we were interested in when a clinically
meaningful improvement of at least 30% from base-
line occurred in pain and functioning. Thus we
utilized a Cox Regression Analysis to examine the

time to clinically meaningful improvement for the
OMT group compared to the UCO group.

Last, we calculated correlation coefficients to
examine the possible relationships between treatment
expectations and pain and functioning, and per-
formed ¢-tests to compare the two groups on patient
expectations, overall satisfaction and self-reported
improvement scores.

Results

As shown in Fig. 1, 60 subjects were included in the
analysis. For the ITT analysis, there were 30 subjects
in the OMT and 30 in the under UCO group. For the
per-protocol analysis, we retained 27 subjects’ data in
the OMT group, and 26 in the UCO group, all of
whom had completed all five study visits.

Baseline characteristics

Table 1 displays the baseline characteristics for each
treatment group. There were no differences between
the two groups for age, gender, race/ethnicity, or
marital status. There were no significant differences
in physical characteristics such as BMI or days of
pain, or for their overall self-reported health status as
measured by the SF-36. Furthermore, there were no
significant differences between the OMT and UCO
groups at baseline for pain or functioning. Table 2
displays the QVAS and RMDQ scores for both
groups at entry to the study. Specifically, ‘Pain Now’
averages at baseline were 5.23 and 5.53 for the OMT
and UCO groups respectively.

Pain and functioning outcomes

Using ITT analysis, we compared the changes in the
scores for pain using the QVAS and for functioning
using the RMDQ, between baseline and trial end-
point (four weeks after the last treatment). Table 3
provides the results of #-tests comparing the changes

Table 1 Descriptive data associated with subjects in each group
OMT (n=30) UCO (n=30) P value*

Age, mean (SD) 26.3 (5.1) 27.1 (4.8) 0.501
Days of pain, mean (SD) 11.0 (9.7) 13.3 (22.9) 0.621
BMI, mean (SD) 26.4 (3.9) 27.4 (4.6) 0.359
Gender, n (%)

Female 14 (46.7%) 13 (43.3%) 0.795

Male 16 (53.3%) 7 (56.7%)
Marital status, n (%)

Single 11 (36.7%) 12 (40.0%) 0.852

Married 16 (53.3%) 14 (46.7%)

Divorced or separated 3 (10.0%) 4 (13.3%)
Race/ethnicity, n (%)

White 20 (66.7%) 15 (50.0%) 0.432

Black 4 (13.3%) 8 (26.7%)

Hispanic 3(10.0%) 5(16.7%)

Other 3 (10.0%) 2 (6.7%)
SF36 general health, mean (SD) 18.8 (4.2) 8.9 (2.4) 0.861
SF36 mental health, mean (SD) 21.1(3.4) 20 8 (2.9) 0.687
SF36 physical functioning, mean (SD) 22.2 (4.2) 20.4 (5.1) 0.147

Note: OMT=osteopathic manipulative treatment group; UCO=usual care only group.
*P values represent the probability of difference tested using independent samples t-tests for continuous variables and chi-square

tests for categorical variables.
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between groups in pain and functioning between
baseline and end-point. There was significantly
greater improvement for the OMT group compared
to the UCO group on the QVAS measurement
for ‘Pain Now’ between baseline and end-point
(P=0.026).

To determine whether OMT improved pain and
functioning sooner than UCO, we examined the
effects of time and treatment group on pain and
functioning with a repeated measures ANOVA. This
statistical method provides information about the
possible influence of the rate of pain and functioning
change in addition to the magnitude of any changes at
each study visit and end-point. Figure 3 displays the
mean VAS and RMDQ scores for each treatment
group at each study visit.

There was a significant effect of time on improve-
ment in pain and functioning, with both groups
improving on average over time. However, treatment
group assignment also influenced the reported levels
of ‘Pain Now’ and ‘Typical Pain’ (P=0.025 and
P=0.020 respectively) with the OMT group reporting
greater improvement. Being in the OMT group also
appears to have some influence on improvement in
the QVAS measure of ‘Pain at Best’ (P=0.065).

To examine if there were differences in outcomes
for patients who completed all four study visits and
the follow-up end-point interview, a per-protocol
analysis was performed using data from the 53 subjects
with all visits. The per-protocol findings were all
consistent with the ITT analysis, with the only signi-
ficant difference being between the treatment groups

Cruser et al.

for change from baseline to end-point for ‘Pain Now’
(P=0.014).

Clinically meaningful change

In keeping with the previously cited recommendations®®
regarding minimally important improvements as
measured by the QVAS and the RMDQ, we
calculated a minimally important change for each
subject, defined as the visit at which the subject
experienced a 30% improvement over baseline. Cox
Regression survival analysis (see Fig. 4) revealed a
significant difference for time to improvement for
‘Pain at Best’, with OMT subjects more likely to
achieve a 30% improvement on this pain measure at
an earlier visit than the UCO group (P=0.004). It is
important to note that 76.7% of the OMT group
reported clinically meaningful reductions in ‘Pain at
Best’, compared to 43.3% of the UCO group
(P=0.008). For all other QVAS pain measures,
improvements between groups were not significantly
different. The overall proportion of all subjects
regardless of group who reported 30% or greater
improvements ranged from 66.7% for ‘Pain at
Worst’ to 81.7% for ‘Pain Now’.

Medications

We considered whether the blinded SEP’s prescrib-
ing practices differed for the two treatment groups.
We found no differences in the SEP’s prescribing
practices for Schedule 1 medications (naproxen,
ibuprofen, and acetaminophen) or Schedule 2 medi-
cations (cyclobenzaprine and acetaminophen with
codeine) between the two groups (P=0.688, P=0.791

Treatment of low back pain in military personnel

Table 2 Baseline measurements of back pain and functioning

OMT (n=30) UCO (n=30)
Mean (SD) Mean (SD) Difference (95% CIl)* at baseline
Pain Now 5.23 (2.11) 5.53 (2.21) —0.30 (—1.42t0 0.82)
Pain Typical 5.73 (1.78) 6.40 (1.99) —0.67 (—1.64 t0 0.31)
Pain at Best 2.60 (1.16) 3.0 (1.88) —0.40 (—1.21t0 0.41)
Pain at Worst 8.3(1.18) 8.43 (1.48) —0.13 (—0.82 to 0.56)
RMDQ 12.37 (5.30) 12.50 (6.02) —0.13 (—3.06 to 2.80)

Note: OMT=osteopathic manipulative treatment group; UCO=usual care only group; RMDQ=Roland Morris Disability Questionnaire.
*Represents the difference tested using independent samples t-tests.

Table 3 Changes in scores baseline to end-point

OMT (n=30) UCO (n=30)

Baseline End-point Baseline End-point

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Difference (95% CI)* at end-point
Pain Now 5.23 (2.11) 1.96 (1.47) 5.53 (2.21) 3.73 (2.39) —1.47 (-2.75 to —0.18)
Pain Typical 5.73 (1.78) 2.15 (1.48) 6.40 (1.99) 3.65 (2.16) —0.84 (—2.09 to 0.41)
Pain at Best 2.60 (1.16) 1.48 (0.96) 3.0 (1.88) 2.15 (1.65) -0.27 (—1.13 t0 0.58)
Pain at Worst 8.3 (1.18) 4.04 (2.62) 8.43 (1.48) 5.23 (2.55) —1.06 (—2.47 to 0.35)
RMDQ 12.37 (5.30) 4.44 (5.92) 12.50 (6.02) 7.31(6.3) —2.73 (—6.32 to 0.86)

Note: OMT=osteopathic manipulative treatment group; UCO=usual care only group; RMDQ=Roland Morris Disability Questionnaire.
*Represents the difference tested using repeated measures t-tests.
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Figure 3 Mean Pain Now, Typical, Best and Worst, and RMDQ by group and visit. OMT=osteopathic manipulative treatment;
UCO=usual care only. (A) Effect of time (P<0.001) and treatment group (P=0.025) were significant, but interaction (P=0.175)
was not. (B) Effect of time (P<0.001) and treatment group (P=0.020) were significant, but interaction (P=0.473) was not. (C)
Effect of time (P<0.001) was significant; however, group effect (P=0.065) was not. (D) Effect of time (P<0.001) was significant.
Group (P=0.198) and the time x group interaction (P=0.080) were not significant. (E) Effect of time (P<0.001)
was significant; however, the interaction (P=0.691) and treatment group (P=0.197) were not.
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Figure 4 Time to clinical improvement in Pain Best for OMT
and UCO groups.

respectively). Schedule 1 medications were pre-
scribed for 86.7% in the OMT group and 90% in
the UCO group. Schedule 2 medications were
prescribed for 36.7% of the OMT group and 40%
of the UCO group.

Subjects’ reported treatment expectation, overall
improvement and treatment satisfaction

For this study we also used a measure of ‘treatment
expectation” with a PEQ to evaluate the extent to
which subjects’ expectation or belief in one or another
treatment might influence the results. The PEQ was
completed at baseline following enrollment, but before
randomization. All subjects rated the following four
statements on a scale of 1 to 5, with 5 being ‘strongly

agree’.
1. I believe manipulation with standard care will help
my LBP.

2. Ibelieve that standard care alone will help my LBP.

3. I believe that manipulation plus standard care will
improve my level of functioning.

4. 1 believe that standard care alone will improve my
level of functioning.

We also asked all study subjects to rate their overall

satisfaction with their treatment and their perceived

Table 4 Subjects’ expectations and confidence in treatment

Cruser et al.

overall improvement during the study. Table 4 shows
that both groups expressed similar expectations for
their respective treatments. Nonetheless, we chose to
examine whether the expressed treatment expectation
was related to each group’s reported changes in pain
and functioning. Pearson correlation coefficient
analysis found no significant relationships between
overall improvement, patient satisfaction and treat-
ment expectations.

Finally, we compared the two groups on their overall
satisfaction with their respective treatments and self-
reported ‘overall improvement’ scores. The results
(Table 5) indicate that the OMT group reported sig-
nificantly greater satisfaction with treatment and signi-
ficantly greater overall improvement (P<<0.01).

Discussion

Current DoD guidelines for treating ALBP in active
duty military personnel do not include OMT. This
study provides evidence however, of the effectiveness
of OMT for improving pain and functioning due to
ALBP. Since the completion of this study, we have
found no published reports of research in OMT for
ALBP in military personnel.

In addition to the significant differences in the
magnitude and temporal improvement in pain favor-
ing the OMT group, there are other plausible trends
that merit comment. For example, at the study end-
point, the UCO group reported worsening pain for the
QVAS items ‘Pain Now’ and ‘Pain at Best’, whereas
the OMT group showed improvement. A longer
follow-up period would be needed to determine if
there may be a trend for the OMT effect to last longer
than improvements experienced with UCO.

It is of interest to note that at visit 2 the OMT
group reported worsening pain on average. In a
natural treatment environment, osteopathic physi-
cians caution patients that they may feel slightly
worse after the initial OMT before the improvement
takes effect. As the intent of OMT is to reduce
musculoskeletal dysfunctions, improved physiologi-
cal function, and support homeostasis, OMT may
have a broad impact on the whole person system.
Thus the study subjects in the OMT group may
have experienced a period of readjustment while

| believe manipulation with standard care will help my low back pain

| believe that standard care alone will help my low back pain
| believe that manipulation plus standard care will improve my
level of functioning

| believe that standard care alone will improve my level of functioning

OMT (n=30) UCO (n=30)

Mean (SD) Mean (SD) Difference (95% CI)*
3.77 (0.73) 4.03 (0.62) —0.27 (—0.62 to 0.08)
2.80 (0.85) 3.20 (0.93) —0.40 (—0.86 to 0.06)
3.73(0.83) 4.03 (0.56) —0.30 (—0.67 to 0.07)
2.93 (0.87) 3.33 (0.96) —0.40 (—0.87 to 0.07)

Note: OMT=osteopathic manipulative treatment group; UCO=usual care only group.
*Represents the difference tested using independent samples t-tests.
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assimilating the structural changes before experien-
cing improvements.

At the end of the study, the soldiers in the OMT
group reported being ‘much better’ on average in
their overall improvement. The UCO group on
average however, reported being between ‘moder-
ately worse’ and ‘better.” In fact 76% of soldiers in the
OMT group reported that their pain was much better
or completely gone compared to 20% of the UCO
group reporting this degree of improvement in their
pain.

This study proposed that an OMT protocol
would be effective in improving pain and function-
ing due to ALBP for active duty military personnel.
Since this study was conducted, new recommenda-
tions have been published that have guided the
analysis of this study. The results of this RCT
support OMT as a modality to use in conjunction
with standard care to reduce a variety of pain
experiences including Pain Now, Pain at Best, and
Pain Typical. However, contrary to the hypothesis,
there were no between group differences found for
change in functioning with the RDMQ. While both
groups showed improvement in terms of function-
ing over time, there were no differences in magni-
tude or rate of this change between the OMT and
UCO group.

Osteopathic manipulative treatment did not appear
to have improved low back functioning in this
population, despite the evidence of its effectiveness
in improving functioning in civilian patients.!'3
Based on this current study it is difficult to determine
why functioning did not improve in the OMT group
similarly to pain. While this may have been due to
small sample size and a limited follow-up period, it
may also be due to the unsuitability of the RMDQ
for measuring low back disability in military person-
nel. Military personnel face different types of physical
demands than civilian patients, and have fewer
options for limiting activity or resting. Typical
RDMQ statements, for example, ‘I sit down for
most of the day because of my back’ may not be
suitable for active duty military. Thus, although the
RMDQ has been shown to be a reliable and valid
method for examining back specific functioning in
civilians, it is possible that it is not appropriate for
use in the active duty military population.

Table 5 Subjects’ satisfaction and perceived improvement

Study Strengths and Limitations

This RCT had several limitations, including the
relatively small sample size, challenges with retention
of soldiers in the study for the full trial, due to high
military operational tempo, and the relevance of the
RMDQ to military lifestyle. The study was scheduled
to run for 12 months, and encountered delays in
start-up at the site. In addition, the site PI had to
complete the study prior to a change of duty
assignment, thus shortening the window of recruit-
ment time. These types of challenges are not unusual
to encounter at an active military base. The logistics
and restrictions associated with studies in military
installations can also affect the enrollment rate and
retention. The original targeted enrollment of 72 was
ultimately restricted to 63 randomized and 60
qualified for inclusion in the final data set.

The study completion rate was approximately 85%,
with 53 individuals (27 in OMT and 26 in UCO)
completing study through end-point. In this military
environment, soldiers who were unable to complete
all study visits were unavailable to the research team
after several attempts to contact them. However, it is
important to note, that overall loss to follow-up rates
between the groups were similar.

This is the first known randomized controlled
clinical trial testing the effectiveness of OMT in
reducing pain and improving functioning in active
duty soldiers against the usual care guidelines for
LBP treatment that must be followed by military
medical personnel. This study was conducted under
real-world conditions on a military training installa-
tion, under normal demands and requirements
accompanying such an environment. There is no
opportunity to control the level of physical activity
required of a soldier, or to require rest. Thus many
factors might account for the changes in back pain
and functioning among the subjects in this study.

Conclusions

Compared to the UCO group, the OMT group
reported greater improvement between baseline and
end point of this study for ‘Pain Now’. Furthermore,
the OMT group reported a reduction in ‘Pain at Best’
sooner than the UCO group. If OMT can reduce the
severity and duration of ALBP, as demonstrated by
these findings, this may be an important treatment

OMT (n=30) UCO (n=30)
Mean (SD) Mean (SD) Difference (95% CI)*
Patient satisfaction 8.74 (1.71) 5.81(2.74) 2.93 (1.75t0 4.12)
Self-reported overall improvement 5.96 (1.33) 4.65 (1.39) 1.31 (0.61 to 2.01)

Note: OMT=osteopathic manipulative treatment group; UCO=usual care only group.
*Represents the difference tested using independent samples t-tests.
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modality for the combat environment that is not
currently routinely utilized.
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