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Abstract
Introduction: Chronic lower back pain (CLBP) is problematic in older veterans. Spinal manipulative therapy (SMT) is commonly
utilized for CLBP in older adults, yet there are few randomized placebo-controlled trials evaluating SMT. Methods: The purpose
of the study was to compare the effectiveness of SMT to a sham intervention on pain (Visual Analogue Scale, SF-36 pain subscale),
disability (Oswestry Disability Index), and physical function (SF-36 subscale, Timed Up and Go) by performing a randomized
placebo-controlled trial at 2 Veteran Affairs Clinics. Results: Older veterans (� 65 years of age) who were naive to chir-
opractic were recruited. A total of 136 were included in the study with 69 being randomly assigned to SMT and 67 to sham
intervention. Patients were treated 2 times per week for 4 weeks assessing outcomes at baseline, 5, and 12 weeks postbaseline.
Both groups demonstrated significant decrease in pain and disability at 5 and 12 weeks. At 12 weeks, there was no significant
difference in pain and a statistically significant decline in disability scores in the SMT group when compared to the sham inter-
vention group. There were no significant differences in adverse events between the groups. Conclusions: The SMT did not result
in greater improvement in pain when compared to our sham intervention; however, SMT did demonstrate a slightly greater
improvement in disability at 12 weeks. The fact that patients in both groups showed improvements suggests the presence of a
nonspecific therapeutic effect.
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Introduction

Epidemiological data suggest that between 2010 and 2030, the

size of the population of those 65 years of age and older will

increase more than 70%.1,2 Approximately 88% of people aged

65 and older have one or more chronic conditions, and more

than 75% of all US health expenditures are related to the treat-

ment of chronic conditions.3 Lower back pain (LBP) is a signif-

icant health problem in the older adult population,1 especially

older veterans served by the Veterans Health Administration

(VHA).4 Chronic LBP (CLBP) is one the most common mus-

culoskeletal complaints among veterans with a prevalence in

excess of 40%.5 Unmanaged LBP may contribute to depres-

sion, functional disability, compromised quality of life, and

increased analgesic medication usage.6

The identification of alternative safe and effective interven-

tions for CLBP in the elderly individuals is critical in view of

its high prevalence, negative impact on quality of life, and the

treatment risks associated with chronic medication use.7 Pub-

lished guidelines from the American Geriatric Society listed

chiropractic management among the nonpharmacologic strate-

gies for treating chronic pain symptoms in older adults.8

Patient’s undergoing chiropractic care also reported greater

satisfaction when compared to standard medical care.9-11

Despite the general clinical acceptance of chiropractic care and

high levels of satisfaction with chiropractic services, evidence
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on the potential benefit and safety of chiropractic management

of CLBP in older adults is lacking,12 lending justification to

further investigation of the role of chiropractic care in older

adults.

The most common method of treatment utilized by chiro-

practors is spinal manipulative therapy (SMT).12 Recent sys-

tematic reviews report that SMT has effectiveness similar to

several other treatment interventions such as exercise, injec-

tions, and nonsteroidal anti-inflammatory drugs.13 Critical in

these therapeutic effectiveness studies is disentangling the spe-

cific therapeutic effect produced by the treatment from the gen-

eric nonspecific therapeutic effect that is associated with the

doctor–patient encounter.14 To investigate the efficacy of SMT

in older adults with CLBP, there is a need to utilize a sham

intervention that not only involves a doctor–patient interaction

but also utilizes a treatment that is believable yet does not pro-

duce a specific treatment effect. There have been a few sham-

controlled trials involving SMT,15,16 but those trials did not

focus on older adult patients and had difficulties associated

with defining a believable yet inert sham intervention. The role

of SMT for CLBP in the older adult has yet to be evaluated in a

controlled trial that uses a sham intervention.17

The study purpose was to evaluate the effectiveness of SMT

in older veterans having CLBP in a randomized control trial

(RCT) using a sham intervention. Our primary hypothesis was

that SMT would produce a significant reduction in pain, our

primary outcome, from baseline to 5- and 12-week follow-up

compared to patients receiving a sham intervention. Our sec-

ondary hypothesis was that SMT would produce a significant

reduction in disability and improvement in function from base-

line to 5- and 12-week follow-up.

Methods

Trial Design

The study was a product of a Department of Veterans Affairs

(VA) Clinic Science and Research and Development grant. The

principal investigator is a full-time employee of the VA. No

conflicts of interest were identified with any of the authors. The

study was a prospective RCT utilizing a sham intervention.

Older adults, �65 years old, having CLBP and naive to chiro-

practic were recruited at 2 different VA Medical Centers

(VAMCs). Qualified patients were then randomized to receive

either SMT or sham intervention. Patients were treated 2 times

per week for 4 weeks. The protocol received institutional

review board approval through the Syracuse/Canandaigua

VAMC and through the VA Western New York Healthcare

System (VA WNYHS). This trial was registered at Clinical-

trials.gov under the title: ‘‘Chiropractic Management of

Chronic Lower Back Pain in Older Adults’’; registration num-

ber: NCT00475787.

Participants

Inclusion criteria were based on previously defined parameters

for chronic ‘‘mechanical’’ nonspecific LBP.18 These included

LBP pain �3 months in duration, localized pain to the lumbo-

sacral and gluteal regions and no focal radicular symptoms,

pain elicited upon deep palpation of the lumbar erector spinae

musculature, and pain exacerbated or relieved by varying body

position. In addition, they could never have undergone chiro-

practic care and they also agreed to refrain from any additional

treatment for CLBP other than that provided in the treatment

group for the 12-week duration of the study, unless urgent care

was required. Patients were allowed to continue medications

that they were taking at the initiation of the study.

Exclusion criteria included any radiographic or examination

evidence of cauda equina syndrome, spinal neoplasia or meta-

static disease, destructive joint pathology such as rheumatoid

arthritis, urinary retention/incontinence associated with cauda

equine syndrome, peripheral neuropathy or focal lumbosacral

radiculopathy, progressive myelopathy or neurogenic claudica-

tion, spinal surgery within the past 6 months, a history of fragi-

lity fracture (defined as a fracture that resulted from a fall from

a standing height or less) or radiographic evidence of lumbar

compression fracture, and any previous chiropractic care. We

also excluded moderately cognitively impaired older adults,

as indicated by their previous medical history and Mini-

Mental Status Examination scores of 22 or less.

Study Settings

This multi-site prospective RCT was conducted at 2 separate

VAMCs in Upstate New York. The study interventions were

provided to veterans at the VA WNYHS in Buffalo, New York,

and the VA Rochester Outpatient Clinic (VA ROPC) in Roche-

ster, New York. The interventions were delivered by the staff

chiropractors at each facility; each were experienced clinicians

with 7 and 17 years of experience, respectively, at the begin-

ning of the trial.

Interventions

Spinal manipulative therapy was performed as defined previ-

ously in the literature.18,19 The SMT included high-velocity,

low-amplitude (HVLA) spinal manipulation, and/or flexion

distraction therapy and/or mobilization.18-20 The decision to

use high-velocity, low-amplitude spinal manipulation, or flex-

ion distraction therapy, alone or in combination, was based on

the clinician’s judgment. The decision on management strategy

was influenced by clinical examination, risk factors, and

patient preference; however, there was not a specific algorithm

that determined the specific strategy, improving the generaliz-

ability of the study. No other physical treatments were permit-

ted, but the clinicians could make reference to the Arthritis

Foundation brochure that contained stretching and strengthen-

ing exercises. The brochure was given to both the groups.

The sham intervention consisted of ‘‘detuned ultrasound’’

applied over the lumbar spine for 11 minutes. This type of

intervention is chosen to purposefully simulate a treatment that

is believable by the patient and one that minimizes patient

bias.21,22 The patient lay prone on the treatment table. The
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clinician applied ultrasound gel over the patient’s lumbosacral

region. The clinician then turned on the machine and set the

intensity at ‘‘0’’ w/cm2, a timer started, and the fan of the

machine was on. The clinician then utilized the ultrasound

wand and gently ran the wand over the patient’s back for the

11 minutes of intervention. The clinician asked the patient dur-

ing this time whether there was any discomfort. At the end of

the 11 minutes, the timer went off to let the patient know that

the treatment was over and the patient was queried as to how

they felt after the treatment.

Patients in both groups of the study received an educational

pamphlet from the Arthritis Foundation entitled ‘‘Back Pain.’’

This brochure contained ‘‘an explanation of the different types

of back pain, causes, and factors that worsen back pain’’ (http://

www.arthritis.org/resources/brochures-and-other-resources).

This brochure also contained stretching and strengthening exer-

cises that could be utilized by the patient for the management of

their CLBP. At both sites, the treatment environments were

standardized to limit variations in the patient experiences.

Furthermore, the clinicians were given a standardized script

to memorize and follow to define the doctor–patient interaction

at the beginning of the visit to assure consistency between the

groups. Treatment was performed 2 times per week for 4 weeks.

The choice of 2 times per week for 4 weeks was a pragmatic

decision. The one study available at the time of initiation of

this study that did evaluate the effect of treatment frequency

utilized 4 weeks of intervention and did not identify an ideal

treatment frequency.23

Outcomes

Our primary outcome was reduction in pain. The pain outcome

was operationalized by the scores on the Visual Analog Scale

(VAS)24 and the pain subscale of the SF-36.25 The secondary

outcomes of improvement in disability and function were oper-

ationalized by the scores of the Oswestry Disability Index

(ODI),23 the physical function subscale of the SF-36,25 and the

Timed Up and Go (TUG)26 test, a performance measure of

function. The original TUG was measured using pressure sen-

sors in the chair and at the different data points (at 1.5 m, 3 m,

and 4.5 m). We discovered problems with the sensors after

about one-third of the patients were tested. We then switched

to a method using laser beams at each of the data points to

record the time of the test. The patient sat in a chair and a loud

‘‘beep’’ went off and the patient stood and ambulated 3 m out to

a cone and then 3 m back; the patient did a ‘‘practice run’’ and

then performed the test 3 times. For the TUG analyses, we

summed together the times across the 3 trials at baseline, 5-,

and 12-week follow-up. Outcome measures were collected

at baseline, 5, and 12 weeks postbaseline. Adverse event data

were collected at each treatment visit and at the 5- and

12-week follow-up. In addition, we measured patients’ expec-

tations regarding the treatment at the end of the first treatment

session in both the SMT and the sham intervention groups.

These measures served as ‘‘manipulation checks’’ to determine

the credibility of the sham intervention treatment. First, at the

end of the first treatment session (after randomization), we

asked patients to rate on a 10-point, face valid scale how con-

fident they were that the treatment they will be receiving will

be successful in reducing CLBP. Second, we administered the

4-item modified Borkovec and Nau Scale (mBNS)28 at the end

of the first treatment. The mBNS asks patients to rate on

5-point Likert-type scale the extent to which they were confi-

dent in the treatment, confident in recommending the treatment

to a friend, felt the treatment was logical, and felt the treatment

would be successful in alleviating other complaints. We calcu-

lated a mean treatment expectation score by computing the

mean of the responses on the 4 items, with the higher the score,

the more favorable the expectation. The scale was reliable

(Cronbach a ¼ .85).

Randomization

According to data from recently published study,30 a clinically

significant difference in the VAS is 20. Assuming a power

(1-b) of .80 and the usual a of P < .05, we would have sufficient

power to detect a difference of at least 20 on the VAS in

improvement from baseline between the 2 groups with at least

60 patients per group. Randomization was through a random

number producing algorithm. Separate but parallel, permuted

randomization schemes were used to assign patients to a treat-

ment group at both sites. A permuted block of size N ¼ 4 was

used. Prior to the initiation of the study at each site, a random

number sequence generated by the Statistical Package for the

Social Sciences (SPSS) version 21 created a randomization

schedule from a series of permuted blocks. Patients were ran-

domly assigned to the treatment if the permuted number in the

block was even and to the sham intervention if the permuted

number within the block was odd.

Blinding

Although the treating clinicians could not be blinded to the

intervention, the patients, the screening clinicians, and the sta-

tistician evaluating the outcome data were all blinded to the

treatment allocation.

Results

Recruitment

Patients were recruited through direct mailing, posters, and

physician recruitment. A total of 1049 patients were phone

screened, and of these 296 were physically screened and of

those 136 were included in the study with 69 randomized to

SMT and 67 randomized to the sham intervention group (see

Figure 1). There were 84 (62%) patients enrolled at the VA

ROPC site with a 42 (50%) patients in each group, SMT and

sham intervention, respectively. There were 52 (38%) patients

enrolled at the VA WNYHS site with 27 (52%) patients in the

SMT group and 25 (48%) patients in the sham intervention

group. Patient recruitment began in 2008, and the last follow-

up visit was completed in 2011.
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136 Randomized

1,049 Subjects Phone Screened for Eligibility 

753 Ineligible or 
Not Interested

296 Subjects Physically Screened for Eligibility

136 Enrolled

69 - Spinal Manipula�ve Therapy (SMT) Baseline 67 - Sham Interven�on Baseline

12-Week Follow-Up  
59 - Had Data Available 
2 - Missing Data  

• Both unable to make appt 
within 2-week �meframe 

5-Week Follow-Up  
61 - Had Data Available 
0 - Missing Data 

5-Week Follow-Up 
60 - Had Data Available 
0 - Missing Data 

12-Week Follow-Up  
59 - Had Data Available 

0 - Missing Data 
  1 - Termina�on 

• 1 - ∆ in Medical Condi�on 

Comple�on Rate 
59 - Completed Study (85%) 
 2 - Par�al Comple�on (3%) 
 8 - Termina�ons (12%)  

Comple�on Rate 
59 - Completed Study (88%) 

0 - Par�al Comple�on (0%)
  8 - Termina�ons (12%) 

134 Males
2 Females

Treatments #1-8  
60 - Made 7-8 Tx Visits 
  7 - Termina�ons Prior to Tx 

• 4 - Deemed Ineligible 
• 2 - Time Commitment 
• 1 - Tx too Rigorous 

Treatments #1-8  
61 - Made 7-8 Tx Visits 
 8 - Termina�ons Prior to Tx 

• 3 - ∆ in Medical Condi�on 
• 3 - Deemed Ineligible 
• 2 - Tx too Rigorous

Outcome Measures
5 & 12-Week: VAS, ODI, SF-36, TUG, Brown Bag Pill Count & AEs  

12-Week: Pa�ent Sa�sfac�on 

Figure 1. Study flow sheet.
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Baseline Data

We present the demographic and health status characteristics of

the included patients in Table 1. As seen in Table 1, the sample

was overwhelmingly male, white, and not employed. The mean

age of the sample was 77 years, and the mean education level,

as defined by the last completed grade, was grade 13. Between

one-quarter to one-third of the patients reported that they never

exercised, and a majority of the patients reported exercising at

least twice a week or more. A majority of the patients reported

arthritis on their clinical history and a small number of patients

sampled reported a depression diagnosis (12% in the SMT

group and 16% of the sham intervention group). In addition,

since this was a multi-site study, we compared the patient char-

acteristics between the 2 sites and found no significant differ-

ences in any of the patients’ characteristics between the sites

(Table 2).

Of the 69 patients randomized to the SMT group, 19 (28%)

underwent HVLA spinal manipulation, 57 (83%) underwent

flexion distraction, and 29 (42%) underwent mobilization.

These numbers reflect the clinician’s ability to perform more

than 1 type of SMT throughout the course of treatment includ-

ing performing more than 1 during a treatment session.

Although the authors recognize that this limits the ability to

identify which specific component or type of SMT may have

been clinically effective, we feel that this increases the general-

izability of the study, as this is typical in a normal chiropractic

treatment encounter. There were no significant differences

in the number of patients undergoing any of these therapies

between sites.

Effectiveness of the sham intervention

Since we designed the study as a randomized placebo trial uti-

lizing a sham intervention, the logic of our design depended on

the patients accepting the sham intervention as a realistic treat-

ment. We tested this by examining the patients’ initial expecta-

tions regarding their treatment in both groups. If we

realistically designed the sham intervention as a placebo, we

would expect no significant differences in patients’ expecta-

tions at the start of the study.

We compared the patient’s treatment confidence self-report

at the end of the first treatment session (after randomization)

using a 1-way analysis of variance with treatment group as the

between-patient factor. We found no significant difference

(F1,124 ¼ 1.23, P ¼ .27) between patients in the SMT group

(mean ¼ 7.89, standard error [SE] ¼ .24) and the sham inter-

vention group (mean ¼ 7.51, SE ¼ .25). The patients in the

sham intervention group were as confident in their treatment

as patients in the SMT group.

Next, we compared the patients’ mBNS treatment expecta-

tion scores at the end of the first treatment session using a 1-

way analysis of variance with the treatment group as the

between-patient factor. We found no significant difference

(F1,124 ¼ 0.42, P ¼ .51) in the treatment expectation score

between patients who underwent the first sham intervention

(mean ¼ 3.88, SE ¼ .08) and patients who underwent the first

chiropractic treatment (mean ¼ 3.08, SE ¼ .08). The sham

intervention patients’ initial expectations about the treatment

were as positive as the expectations of the patients in the SMT

group. This pattern of results suggests that we effectively

designed our sham intervention as a realistic placebo.

Statistical Analysis

To test our hypotheses, we chose a difference score strategy.

The advantage is that difference scores adjust for differences

in patients’ baseline scores by subtracting the baseline score

from the follow-up measures. We are aware of the controversies

surrounding different approaches (eg, analyses of covariance

and difference scores) in analyzing treatment effects.31-33

We feel that the use of difference scores is in keeping with the

nature of the study hypotheses and the proven reliability of the

measures. As a double check, we reran the analyses following

an analysis of covariance approach and obtained the same

pattern of significance.

A difference score (baseline� follow-up) was computed for

each of the outcome measures at the 5-week follow-up and

again at the 12-week follow-up. We then compared the differ-

ence scores of the SMT group to the sham intervention group at

the 5-week and 12-week follow-up time points, using a general

linear model procedure following a univariate analysis of

variance model approach with the treatment group as the

between-patient factor.

Table 1. Comparison of Patient Demographics Between Treatment
Groups.

Variable

Treatment group

SMT, n ¼ 69
(St dev)

Sham intervention,
n ¼ 67 (St dev)

Mean age 76.99 (6.77) 77.04 (6.81)
Mean height, inches 67.91 (2.07) 67.66 (3.27)
Mean weight, pounds 202.93 (36.14) 196.26 (38.90)
Mean BMI 30.89 (5.06) 30.08 (5.18)
Mean last grade completed 13.08 (2.61) 13.64 (2.49)
Arthritis 68.10% 67.20%
Osteoporosis 7.20% 3.00%
Depression 11.60% 16.40%
Male 98.60% 98.50%
White 85.50% 94.00%
African American 13.00% 4.50%
Hispanic 1.50% 0%
Currently employed 10.10% 16.40%
Drink alcohol 39.10% 46.30%
Current smoker 2.90% 10.40%
Exercise

Never 23.50% 32.80%
Once a week 13.20% 11.90%
2-3 times/week 33.80% 20.90%
4-5 times/week 11.80% 9.00%
More than 5 times/week 17.60% 25.40%

Abbreviations: BMI, body mass index; SMT, spinal manipulative therapy; St dev,
standard deviation.
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We used an intention-to-treat approach that included all

enrolled patients who met inclusion criteria regardless of

whether they completed the study or dropped out. Fifteen

patients dropped out. There was no significant difference in the

dropout rate across the 2 groups. For missing data, we substi-

tuted the mean score of the patient’s treatment group at that

point in time. With treatment effects expected to dissipate over

time,33 we felt a mean substitution would be a more conserva-

tive strategy than to populate missing values by the last previ-

ous valid data point for the patient, as often is done in clinical

trials. We also reran the analyses where we deleted list-wise

patients with missing data. The pattern of significance in these

analyses was parallel to the intention-to-treat analyses.

Given that this was a multi-site study, we tested for the pres-

ence of site differences before combining the data. We ran prelim-

inary analyses that included study location as a between-patient

factor. We found no significant site of treatment main effects or

site of treatment� treatment group interaction effects on the out-

come measures. With the absence of site of treatment effects, we

pooled data from the 2 treatment sites for our analyses.

We tested our primary hypothesis, which predicted a signif-

icant reduction in pain in the SMT group compared to the sham

intervention, by comparing the pain difference scores (ie, VAS,

SF-36 Pain Subscale) in the SMT treatment group and the sham

intervention group at the 5- and 12-week follow-up. We would

expect a significantly larger difference score in the SMT group

compared to the sham intervention group, which would reflect

a greater improvement in the SMT group from baseline com-

pared to the sham intervention group. We found no statistically

significant differences in the pain difference scores in the SMT

group compared to the sham intervention group at the 5- or the

12-week follow-up as seen in Table 3. Our primary hypothesis

was not supported.

We tested our secondary hypotheses of significant improve-

ment in disability and function in the SMT group compared to

the sham intervention group, by comparing the function differ-

ence scores (ie, ODI, SF-36 physical function subscale, TUG)

in the SMT treatment group and the sham intervention group at

the 5- and 12-week follow-up. Again, we would expect a sig-

nificantly larger difference score in the SMT group compared

to the sham intervention group. As seen in Table 3, contrary

to our hypothesis, we did not find significant differences in the

changes in SMT group’s functional outcomes compared to the

sham intervention group’s outcomes, as measured by differ-

ence scores, at the 5-week follow-up. But, at the 12-week

follow-up. we found a statistically significantly improvement

in the ODI outcome in the SMT group compared to the sham

intervention group, thus partially supporting our secondary

hypothesis. There were no other significant differences

between the SMT group and the sham intervention group’s dif-

ference scores on the other functional outcomes.

Secondary Analyses

When we inspected Table 2, we noticed a potentially interesting

pattern. As described earlier, there were no differences between the

outcome difference scores of the 2 groups at the 5-week follow-up,

but the outcome scores appeared to improve from baseline to the

12-week follow-up in both the groups. We explored this by per-

forming a 2� 2 repeated-measures analysis of variance with time

as the repeated measure and treatment group as the between-patient

factor on the study outcomes. We found a significant time of mea-

surement main effect on all the outcomes (VAS F1,134¼ 118.97, P

< .001; SF-36 Pain Scale F1,119 ¼ 27.23, P < .001; ODI F1,134 ¼
22.76, P < .001; SF-36 physical function subscale F1,134 ¼ 6.38,

P < .01; TUG F1,134¼ 9.27, P < .01), which indicated that there was

Table 2. Mean Intention-to-Treat Outcome Scores as a Function of Treatment Group (SMT, Sham Intervention) and Time of Measurement
(Baseline, 5-Week, and 12-Week Follow-up).a

Outcome Treatment group

Time of measurement

Baseline, mean
(+ 95% CI)

5-week follow-up, mean
(+ 95% CI)

12-week follow-up, mean
(+ 95% CI)

VASb SMT 61.45 (57.56-65.33) 35.13 (29.85-40.41) 39.27 (33.74-44.81)
Sham Intervention 58.06 (54.12-62.00) 37.61 (32.25-42.97) 41.49 (35.87-47.11)

SF-36 pain subscalec SMT 5.75 (5.42-6.13) 6.78 (6.42-7.16) 6.73 (6.31-7.16)
Sham Intervention 5.97 (5.61-6.33) 6.50 (6.13-6.88) 6.62 (6.19-7.06)

ODId SMT 36.70e (3.80-39.70) 31.30 (28.10-34.50) 27.90 (24.50-31.30)
Sham Intervention 35.60 (32.60-38.60) 32.20 (28.90-35.40) 32.00 (28.60-35.40)

SF-36 physical function subscalef SMT 1.87 (1.76-1.98) 1.92 (1.81-2.04) 1.92 (1.80-2.04)
Sham Intervention 1.81 (1.70-1.92) 1.91 (1.79-2.02) 1.93 (1.80-2.05)

TUGe SMT 15.44 (14.13-16.76) 14.28 (13.20-15.35) 13.91 (12.76-15.06)
Sham Intervention 14.53 (13.23-15.83) 13.89 (12.82-14.95) 13.85 (12.71-14.99)

Abbreviations: CI, confidence interval; ODI, Oswestry Disability Index; SMT, spinal manipulative therapy; TUG, Timed Up and Go; VAS, Visual Analog Scale.
an ¼ 69 SMT, n ¼ 67 sham intervention.
bThe higher the number the higher the reported pain on a 100-point scale.
cThe higher the number the less self-reported pain. The computed SF-36 pain subscale scores range from 2 to 12.
dThe higher the number the more disability reported due to pain on a 100-point scale.
eIn seconds.
fThe higher the number the less self-reported limitations in physical function. The computed SF-36 physical function subscale scores range from 2 to 12.
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an overall improvement in patient outcome from baseline in both

the groups. We did not find a significant treatment group by time

interaction on any of the outcome measures, which indicated that

there was no difference in the rate of improvement between the

treatment and the sham control groups. One group did not improve

more than the other.

Harms

Adverse event (AE) and serious AE (SAE) data were tracked for

each group (SMT and sham intervention). For purpose of this pro-

tocol, an AE was defined as any undesirable medical event with

new onset or significant exacerbation during the course of the

study, regardless of whether or not it was considered to be related

to study treatment. Each clinician rated each AE as to severity (a

clinical judgment): mild, moderate, or severe. An SAE was

defined as any AE occurring during the study or within 30 days

of conclusion of study participation, resulting in any one of the

following outcomes: death, life-threatening persistent or signifi-

cant disability/incapacity, hospitalization (when the result of an

AE occurring during the study; hospitalization for an elective pro-

cedure or for treatment of a preexisting condition not worsened

during the study was not considered an SAE; admission to the

emergency department for 23 hours or less was not considered

a hospitalization), congenital anomaly, important medical event

(ie, an event that in the opinion of the investigator may jeopardize

the participant and may require medical or surgical intervention to

prevent one of the outcomes listed earlier). The Data Safety and

Management Board (DSMB) met 4 times during the study (at

25%, 50%, 75%, and final enrollment); the DSMB evaluated the

reported AEs and SAEs and found no issues with the reporting of

these events and no trends that would require alteration in the

study methods. A total of 250 AEs were reported over the course

of the study with 56% in the SMT group and 44% in the sham

intervention group. Of the 141 AEs reported in the SMT group,

the DSMB judged 35 as definitely or probably associated with the

intervention. Of the 109 AEs reported in the sham intervention

group, the DSMB judged 10 as definitely or probably associated

with the intervention.

Most AEs were mild to moderate and were related to mus-

culoskeletal soreness. There were no differences in the fre-

quency of the AEs between the SMT and sham intervention

groups of the study, F1,246 ¼ .05, P ¼ not significant. There

were no differences in the severity between the SMT and the

sham intervention groups of the study, F1,246 ¼ .02, P ¼ not

significant. Only 10% of the AEs were judged to be definitely

related to the study. Preexisting conditions accounted for 42%
of the AEs, and new events accounted for 58% of the events.

The proportion of new events was the same in both groups dur-

ing the study period; there were 6 SAEs reported after the start

of the treatments (5 in the SMT group and 1 in the sham inter-

vention group). Of the SAEs, there were 2 episodes of syncope,

1 chest pain, 1 paresthesia in the group which was thought to be

a myocardial infarction, 1 myocardial infarction, and 1 fall and

injury to neck. The DSMB judged that none of the SAEs were

associated with the study interventions.

Table 3. Mean Intention-to-Treat Outcome Measures Difference Scores as a Function of Treatment Group (SMT, Sham Intervention) at
5-Week and 12-Week Follow-Ups.a

Outcome Treatment group SMT

Difference score

Baseline to 5-week follow-up,
mean ( + 95% CI)

Baseline to 12-week follow-up,
mean ( + 95% CI)

VASb SMT 26.32 (20.48-32.16)c 22.18 (16.43-27.93)d

Sham Intervention 20.45 (14.18-26.71) 16.57 (10.10-23.03)
SF-36 pain subscalee SMT �1.01 (�1.42 to �.60)f �0.96 (�1.40 to �.51)g

Sham Intervention �0.53 (�.95 to �.11) �0.65 (�1.11 to �.19)
ODIb SMT 5.45 (2.82-8.07)h 8.80 (5.93-11.75)i

Sham Intervention 3.42 (.08-6.04) 3.55 (.81-6.29)
SF-36 physical function subscalee SMT �0.06 (�.14 to .03)j �0.05 (�.15 to .04)k

Sham Intervention �0.10 (�.19 to �.01) �0.12 (�.21 to �.02)
TUGe SMT �1.17 (�2.11 to �.23)l �1.53 (�2.50 to �.57)m

Sham Intervention �0.65 (�1.39 to .09) �0.68 (�1.41 to .05)

Abbreviations: CI, confidence interval; ODI, Oswestry Disability Index; SMT, spinal manipulative therapy; TUG, Timed Up and Go; VAS, Visual Analog Scale.
an ¼ 69 SMT, n ¼ 67 sham intervention.
bThe larger the difference score, the greater improvement from baseline.
cVAS difference between groups F1,134 ¼ 1.87, P ¼ .17.
dVAS difference between groups F1,134 ¼ 1.68, P ¼ .19.
eThe greater the negative difference score, the greater improvement from baseline.
fSF36 Pain Scale difference between groups F1,134 ¼ 2.67, P ¼ .10.
gSF36 Pain Scale difference between groups F1,134 ¼ .91, P ¼ .34.
hODI difference between groups F1,134 ¼ 1.19, P ¼ .27.
iODI difference between groups F1,134 ¼ 6.95, P < .001.
jSF-36 Physical Function Scale difference between groups F1,134 ¼ .42, P ¼ .52.
kSF-36 Physical Function Scale difference between groups F1,134 ¼ 1.01, P ¼ .31.
lTUG difference between groups F1,134 ¼ .75, P ¼ .38.
mTUG difference between groups F1,134 ¼ 2.02, P ¼ .16.
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Discussion

We describe the first placebo-controlled trial utilizing a sham

intervention evaluating the effect of SMT on pain, disability,

and physical function in older adult veterans who are naive

to chiropractic care. The strength of this study design is that

it utilized a sham intervention that was seen as credible, as

assessed by the patients’ mBNS treatment confidence self-

reports at the start of the treatment.

We found no support for our primary hypothesis. The SMT

did not produce a significantly greater reduction in pain com-

pared to the sham intervention group at either the 5-week or

12-week follow-up. We found weak support for our secondary

hypothesis. There was a statistically significant but modest

improvement in disability, as measured by the ODI, in the SMT

group compared to the sham intervention group at the 12-week

follow-up.

Although statistically significant, the question still remains

whether the change in ODI score is clinically important. In our

study, the patients’ ODI scores improved an average of 8.8

points compared to 3.6 points in the sham intervention group.

Comparing our results against some recent literature that

attempts to define clinically significant improvement in ODI,34

we fall below their benchmark of 10 points of improvement. At

the very least, this tempers our conclusions regarding the effec-

tiveness of SMT. It is unclear whether the magnitude of change

in ODI represents an upper limit of SMT’s efficacy, reflects

attenuation of SMT’s effectiveness resulting from less than

perfect treatment fidelity, or is due to important individual dif-

ferences in treatment responsiveness.

The hypothesized mechanisms by which SMT may affect

disabilities are varied.35 Reduced disability associated with

SMT is thought to be associated with improvement in neuro-

muscular function,35 pain,36-38 and range of motion.40

Although throughout the study (baseline, 5-week, and 12-

week follow-up) there was a consistent significant correlation

between the pain score and the functional score (ie, if there was

more pain, there was less function, the change in pain [VAS],

SF-36 pain subscale), change function (ODI, SF-36 function

subscale) between baseline and 12-week follow-up was not sig-

nificant (r < .11). These findings suggest that changes in pain

may not necessarily lead to improvement in pain-related dis-

ability.30 Another possible explanation for the modest improve-

ment in function in the SMT group at the 12-week follow-up

may be related to an increase in range of motion that may

decrease the fear associated with movement, thus allowing the

patient to be more active. Future studies are needed to further

quantify the extent of improvement in disability in patients who

receive SMT and systematically examine what factors may

contribute to the effectiveness of SMT.

We found in our secondary analysis of the results in Table 2

that there was a significant improvement in the pain and func-

tion scores from baseline to follow-up in both the SMT and the

sham intervention group. This may point to a general ‘‘nonspe-

cific therapeutic effect’’ that was present in both the groups.

We found no differences between sites suggesting that these

‘‘nonspecific’’ effects were not unique to one provider. The

relationship established between the clinician and the patient

may by itself produce therapeutic effects and serve as a critical

ingredient in treatment of CLBP. Future studies are needed to

better define the specific versus nonspecific effects of manage-

ment strategies for CLBP. The current study also provides data,

which demonstrate that the use of SMT in older adults is

safe compared to an inert sham intervention with relatively

minor AEs.

Generalizability

This sham intervention controlled trial was performed at 2 dif-

ferent sites utilizing 2 different VA facilities, 1 large VAMC

and 1 VA Community Based Outpatient Clinic with almost all

male patients. The use of only veterans in studies has been crit-

icized in the past41; however, the data are directly relevant to

the treatment of veterans within VA. Future replication studies

in non-VA settings and with female patients are called for. The

study evaluated a broadly defined treatment method that was

designed to be representative of the ‘‘normal’’ chiropractic

encounter including the use of both high-velocity, low-

amplitude SMT and allowing for more gentle treatment such

as flexion distraction.

Limitations

One issue that has plagued previous spinal manipulation

research is the lack of high-quality, placebo-controlled trials.

A recent systematic review reported on only 8 placebo-

controlled clinical trials assessing spinal manipulation.15 The

current study demonstrates that a sham intervention can be a

‘‘believable’’ intervention to the patients as reflected in their

confidence and mBNS ratings. However, one limitation of the

sham intervention was that it did involve some tactile stimula-

tion, albeit minimal, over the area of pain. Although the pres-

sure of the ultrasound probe was kept low, there was a

remote possibility that it may have had some therapeutic value.

An additional limitation to this study is that it was only per-

formed in VA facilities, with a predominantly male population.

The use of only veterans in studies has been criticized in the

past41; however, the data are directly relevant to the treatment

of veterans within VA and useful for future replication studies.

Although there were no significant differences in baseline

comorbidities, the authors recognize that clinical research bears

the risk of confounders that are not identified in the study.

Additionally, the average age of the patients was 77 and as

would be expected in this group, they were not employed. One

factor that may have played a role in the nonspecific effects of

treatment was that the appointments got them out of their

home, therefore increasing activity. Additionally, they inter-

acted with the provider and the staff at the clinic. These ‘‘non-

specific’’ factors may have played a role in the overall

improvement in both the groups.

Another limitation is that all patients were given a standar-

dized brochure from the Arthritis Foundation. Educational
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booklets have demonstrated effectiveness in treating back pain

in the past; however, since both groups received the booklet

this did not threaten the internal validity of the study. It does,

however, raise some questions regarding the extent to which

the nonspecific therapeutic effects found in both groups were

due in part to the booklet.19

Another limitation in the current study was that the clinicians

were not blinded as to which intervention they were delivering.

The authors attempted to mitigate study bias by blinding the

patients, the screening clinician, and the statistician evaluating

the outcome measures to the treatment allocation.

The study design included a validated measure of physical

function (TUG).26 The TUG was originally designed to assess

risk of falls in older adults.42 We found no support for our

hypothesized improvement in the TUG scores in the SMT

group compared to sham intervention. Holding aside measure-

ment confounds resulting from the change in measurement pro-

cedures half way through the study, as described earlier, one

explanation for this finding is that the disability of these older

adults with CLBP was not related to the type of physical func-

tion measured by TUG.

Interpretation

The data from this trial demonstrate that the use of a broadly

defined SMT in older veterans who were naive to chiropractic

is safe. We found SMT did not lead to improvement in pain from

baseline compared to a sham intervention. The data provide weak

evidence, at best, of a specific therapeutic effect of SMT reducing

physical disability compared to a sham intervention at the 12-

week follow-up. At the same time, our secondary analyses indi-

cate the presence of nonspecific therapeutic effects in the SMT

leading to improvement in outcomes in both the SMT and the

sham intervention groups from baseline to the 5-week follow-

up. The doctor–patient interaction can have significant therapeu-

tic value, and this study demonstrated that the use of even an inert

placebo treatment, such as ‘‘detuned ultrasound,’’ may have

resulted in clinically significant improvements in CLBP.

Conclusion

Our placebo-controlled trial utilizing a sham intervention did not

demonstrate superiority of SMT over sham intervention in older

veterans with CLBP in our primary outcome measures of pain.

Although the SMT resulted in statistically greater improvement

in CLBP-related disability, as measured by the ODI, than a sham

intervention group at 12 week follow-up, it failed to reach the

threshold of clinically significant improvement. The fact that both

the SMT and the sham groups showed improvement in the out-

come measure from baseline to the 5- and 12-week follow-up in

our secondary analyses demonstrates a nonspecific therapeutic

effect of the intervention. Further studies are needed to assess

the specific and nonspecific therapeutic effects of SMT in older

adults. In addition, given fact that there are approximately 2.2

million younger Operation Enduring Freedom and Operation

Iraqi Freedom Veterans and that many have chronic pain,

specifically LBP,40 there is a need to evaluate the role of chir-

opractic care in this population utilizing a placebo-controlled

trial. There are some data, which support that chiropractic care

may have efficacy41,42; however, there is a need to study this

intervention more rigorously. Future trials may want to consider

similar placebo-controlled designs to assess the efficacy of this

nonpharmacological intervention to address the important prob-

lem of pain in younger veterans.
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