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ABSTRACT

intervention. Subacute back pain has been rarely studied.

subacute low back pain.
Design: A randomized, double-blind clinical trial.

Background: The adult lifetime incidence for low back pain is 75% to 85% in the United States. Investigating
appropriate care has proven difficult, since, in general, acute pain subsides spontaneously and chronic pain is resistant to

Objective: To compare the relative efficacy of chiropractic adjustments with muscle relaxants and placebo/sham for

Methods: Subjects (N=192) experiencing low back pain of 2 to 6 weeks’ duration were randomly allocated to 3
groups with interventions applied over 2 weeks. Interventions were either chiropractic adjustments with placebo
medicine, muscle relaxants with sham adjustments, or placebo medicine with sham adjustments. Visual Analog Scale
for Pain, Oswestry Disability Questionnaire, and Modified Zung Depression Scale were assessed at baseline, 2 weeks,
and 4 weeks. Schober’s flexibility test, acetaminophen usage, and Global Impression of Severity Scale (GIS), a
physician’s clinical impression used as a secondary outcome, were assessed at baseline and 2 weeks.

Results: Baseline values, except GIS, were similar for all groups. When all subjects completing the protocol were
combined (N =146), the data revealed pain, disability, depression, and GIS decreased significantly (P <.0001); lumbar
flexibility did not change. Statistical differences across groups were seen for pain, a primary outcome, (chiropractic group
improved more than control group) and GIS (chiropractic group improved more than other groups). No significant
differences were seen for disability, depression, flexibility, or acetaminophen usage across groups.

Conclusion: Chiropractic was more beneficial than placebo in reducing pain and more beneficial than either placebo or
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muscle relaxants in reducing GIS. (J Manipulative Physiol Ther 2004;27:388-98)
Key Indexing Terms: Chiropractic; Central Muscle Relaxants;, Low Back Pain; Randomized Controlled Trial

INTRODUCTION

ow back pain (LBP) has an adult lifetime incidence
of 75% to 85% in the United States, with a yearly
prevalence of 15% to 20%.'> Common classifica-
tions, based on pain duration, include acute (2 weeks or
less), subacute (2 to 12 weeks), and chronic (more than 12
weeks). Some studies have shown subacute pain to have
clinical characteristics similar to acute LBP.*> While acute
pain usually subsides spontaneously, chronic pain is gener-
ally resistant to intervention'*®® and often becomes a
recurrent problem.®
The Agency for Health Care Policy and Research
(AHCPR) noted that nonsteroidal anti-inflammatory com-
pounds and muscle relaxants were effective for the pain
component of low back problems.” Spinal manipulation
was found to be effective for functional recovery and was
recommended for uncomplicated acute LBP within the first
month of symptoms. Other reviewers found evidence to



Journal of Manipulative and Physiological Therapeutics
Volume 27, Number 6

support spinal manipulation for acute LBP, resulting in both
short-term benefits'®'* and long-term benefits of 1 to 3
years."”"7 Giles and Muller'® and Hsieh et al'” concluded
that chronic LBP patients benefit from chiropractic adjust-
ments. In a systematic review of conservative interventions
for subacute low back pain, Pengel et al*® concluded there is a
major gap in the evidence for interventions that are recom-
mended in current clinical guidelines.

Reviews of LBP studies'®'*'*'>?! often fail to distin-
guish between manipulative interventions. Manipulation
and spinal manipulative therapy (SMT) are vague terms
describing procedures used by chiropractors, physiothera-
pists, massage therapists, and osteopaths. These maneuvers
may decrease ligamentous adhesions and myospasm, in-
crease disk nutrition, or alter the function of the nervous
system. The manipulative procedures used in this study,
referred to as chiropractic adjustments, involve specific
application of force thought to restore mechanical and
neurological function to the spine.”*>*

Routine chiropractic care generally involves adjusting
multiple areas of the spine, as indicated through spinal
evaluation.”>® This is supported by Nyiendo et al*’ in
studies of patients suffering chronic, recurrent low back
pain. Those patients seeing chiropractors were more likely
(61%) to receive full spine adjustment and less likely (39%)
to receive adjustment only at the site of pain (lumbopelvic
region). Further, in a study of 12 chiropractors who
specialized in only performing upper cervical specific
adjustments, 28% of new patients presented with low back
pain.”® One explanation for this is that even though the
lumbar facets or sacroiliac articulations may generate the
primary pain symptom, the primary dysfunction may be
found in other areas of the spine, and it has been proposed
that central neurological mechanisms may play an important
role.”” ! Arkuszewski®? supports the involvement of the
cervical spine in back pain and the influence of manual
treatment of the cervical segments on different signs of
dysfunction of the locomotor system. In 100 patients with
lumbar pain or sciatica, 60% had concomitant neck pain.
Cervical dysfunction was found at the atlanto-occipital
segments in 95% of these patients.

Although chiropractic care has fared well in comparison
studies,"*?' no study has directly compared chiropractic
adjustments with muscle relaxants. Andersson et al®
demonstrated subjects with 3 weeks to 6 months of LBP
responded equally well to osteopathic spinal manipulation
or standard medical care. A muscle relaxant, cyclobenza-
prine, was an option of care, but its effect could not be
isolated, since a minority of subjects in both treatment
groups received the drug.

This study met approval of the Life University institu-
tional review committee. The goal of this trial was to study a
specific classification of subacute LBP, comparing chiro-
practic adjustments with muscle relaxants and placebo,
using an intervention phase typical of drug therapy.
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METHODS
Randomization and Blinding

This study was a randomized clinical trial (RCT) in
which subjects and assessors were blinded to the inter-
ventions, chiropractic providers were blinded to medical/
sham assignment, and an independent consultant provided
the statistical analysis. Visit lengths and provider-subject
interactions were monitored to preserve patient blinding.
Subjects were assigned sequential enrollment numbers that
provided group assignment based on a computer-generated
randomization chart.

Subject Selection

Advertisements were used to recruit subjects, 21 to 59
years old, with uncomplicated LBP of 2 to 6 weeks
duration. Exclusion criteria included previous spinal sur-
gery, spinal fractures, spinal stenosis, and known or
suspected disk herniation; previous LBP within 18
months; neuropathy; spondylitis; vascular disease; malig-
nant disease; cervical complaint; pregnancy; and personal
injury litigation. Following informed consent procedures,
eligibility was established jointly by doctors of chiro-
practic and medicine through history taking and a physi-
cal examination.

Criteria for Chiropractic Adjustment

Chiropractic assessment. A chiropractic examination at the
initial visit ascertained the presence and nature of spinal
misalignments. The assessment of the spine included
palpation of joints and muscles to assess range and
resistance of joint motion, as well as level of tenderness
and/or presence of inflammation.>*’

Radiographic examination. Radiographic procedures were
performed on the first visit. Those patients assigned to
the chiropractic care group received 6 radiographs: lateral
cervical, vertex, 2 nasium cervical views (before and after
first chiropractic adjustment), and anterior-to-posterior and
lateral lumbopelvic. The films were used for chiropractic
radiographic analysis to provide specific spinal adjust-
ments. Radiation exposure was minimized through high-
frequency equipment, high-speed film, rare earth screens,
lead filters, and shielding.

Sham radiographic examination. Participants in the medical and
control groups were positioned so as to receive each of the 6
radiographs, but no exposures were made.

Interventions

Subjects were randomly assigned to 1 of 3 groups: (1)
chiropractic adjustments and medical placebo, (2) muscle
relaxants and sham adjustments, and (3) medical placebo
and sham adjustment. All subjects received acetaminophen
as a “rescue medication” to allow assessment of self-
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Table 1. Medical assessment: Global Impression of Severity
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Clinical observation

Description

Maximum value

medical doctor.
Schober’s test

abnormal condition.
VAS for pain
Total

Limitations in activities  Patient response was graded 0 to 4 (none, mild, moderate, severe) and multiplied by 2. 8
of daily living
Tenderness Scored from 0 to 4 (none, mild, moderate, severe) and was based on patient response to 4
palpation by the medical doctor.
Spasm Scored from 0 to 4 (none, mild, moderate, severe) and was based on palpation by the 4

Lumbar flexion was assessed by measuring changes in the distance between the 2 spinal landmarks 5
(normal: 5 to 8 cm). Result was subtracted from 5 so that a high score indicated an

Patient marked pain rating on a 10-cm scale; anchors labeled 0- “no pain” and 10- “worst pain.” 10

31

VAS, Visual Analog Scale.

medication. Subjects attended 7 chiropractic visits and
self-administered medication/placebo capsules over
2 weeks.

Chiropractic adjustments. At each visit, the chiropractic care
that was provided was tailored to each subject’s needs and
included both upper cervical and lumbar, sacral, or pelvic
adjustments.**>’ Manual spinal adjustments were per-
formed on a drop table (equipped with sections that could
travel a limited excursion once a preset load was exceeded),
with the subject in either a prone or side-lying position using
specific, high-velocity, low-amplitude thrusts in the lumbar,
pelvic, or sacral spinal region.*

Supine leg length inequality (LLI) and adjustment
vectors were determined according to the Grostic
Procedure.***-%3% The subject was placed in a side-lying
position with the head resting on the mastoid process. Using
a handheld instrument (KME Enterprises, Atlanta, Ga) with
an electromagnetically driven stylus, a high-velocity, limited
excursion thrust was delivered along a lateral-to-medial
vector with skin surface contact over the level of the atlas
(C1 vertebra) transverse process.

Sham procedures. Sham procedures were designed to mimic
chiropractic adjustments with respect to dialogue, visit
length, and physical contact. For lower spine sham pro-
cedures, the subject was placed prone on a drop table with the
lumbar and pelvic sections activated (lifted but not released)
or alternatively, in a side-lying (semifetal) position on a
bench. The chiropractor’s hand was placed over the para-
vertebral musculature and light pressure was applied. Caution
was taken to avoid an actual thrust to the spine. For the
cervical sham procedures, the subject was placed in a supine
position and the adjusting instrument was positioned over the
mastoid. The instrument was disabled so that no thrust was
delivered to the spinal articulations.

Drug therapy. The use of muscle relaxants is common in
medical practice for treating back pain, and both nonsteroi-
dal anti-inflammatory compounds and muscle relaxants
were noted as effective for the pain component of low back

problems by the AHCPR.? The 3 agents used in this study
(cyclobenzaprine HCIl, 5 mg; carisoprodol, 350 mg;
methocarbamol, 750 mg) and their usage instructions were
chosen by the medical doctor based on his own clinical
experience and were designed to mimic general medical
care with a 2-week duration. The medications affect motor
activity through central mechanisms. Cyclobenzaprine HCI
reduces tonic somatic motor activity primarily within the
central nervous system. Carisoprodol has been shown to
produce muscle relaxation in animals by blocking interneu-
ronal activity in the descending reticular formation and the
spinal cord. Methocarbamol is thought to depress the central
nervous system.40

The medical doctor dispensed medication kits that
contained 4 bottles. Subjects in the medical group were
given 3 muscle relaxants in bottles labeled A, B, and C.
Subjects were given written and verbal instructions referring
to bottles by letter only. Subjects were instructed to record
on a medication log the amount of each drug used and any
side effects encountered.

The initial dose was 2 capsules at bedtime from bottle A
and 2 capsules, 3 times daily from bottle B. Medication
from bottles A and B could be doubled or halved as needed.
If subjects experienced excessive side effects such as
drowsiness or sleeplessness from a medicine, they were
allowed to substitute bottle B for A and bottle C for B, again
doubling or halving dosages as necessary. If excessive side
effects continued after switching to bottle C, instructions
were to stop taking all capsules. Subjects were informed that
bottle D contained acetaminophen (500 mg), and the max-
imum dose was 2 capsules, 3 times daily.

Placebo drug therapy. There was no visual difference between
the medication and corresponding placebos. Bottles labeled
A, B, and C given to the control and chiropractic groups
contained capsules filled with an inactive placebo; bottle D
contained acetaminophen tablets. Subjects in the chiroprac-
tic and control groups received instructions identical to
those of the medical group.
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Table 2. Demographics and baseline characteristics

Chiropractic Medical Control Total
Male:female 25:25 32:21 32:21 89:67
Age (y) 422 + 9.7 40.5 + 10.1 43.1 +£ 938 419 + 99
Pain duration (wk) 37 £ 13 36 £ 1.5 38 £ 14 37 £ 14
Pain pattern (constant:intermittent) 37:8 38:14 40:13 115:40
Pain onset (gradual:sudden) 16:34 20:31 20:33 56:98
Previous back pain treatment (yes:no)
Medication 7:43 11:41 18:35 36:119
Surgery 0:50 0:52 0:53 0:155
Physical therapy 0:50 0:52 2:51 2:153
Exercise 6:44 4:48 7:46 17:138
Number of previous episodes 0.36 + 0.60 0.46 + 0.64 0.58 + 0.67 0.47 + 0.64
Previous chiropractic care (yes:no) 23:27 16:36 24:29 63:92
VAS 4.52 £ 1.78 (49) 395 £ 2.15(51) 4.24 + 1.85(53) 424 + 1.94 (153)
Schober 2.96 + 1.07 (49) 338 + 1.25(52) 3.17 £ 1.20 (53) 3.18 + 1.18 (154)
Oswestry 24.0 £ 11.7 (49) 225 £ 12.5(52) 252 £ 12.0 (53) 239 + 12.1 (154)
Zung 17.6 + 10.4 (48) 152 + 8.73 (52) 17.2 £ 9.70 (53) 16.6 £ 9.60 (153)
GIS* 129 + 3.29 (49) 11.3 + 3.53 (52) 12.6 £ 3.20 (53) 12.3 + 3.39 (154)

Mean values, SDs, and sample sizes given as Mean + SD (N), or, for nominal data, as number of subjects in each category.

VAS, Visual Analog Scale; GIS, Global Impression of Severity.

*Significant group differences for GIS ( P<0.037); chiropractic group higher than medical group.

Outcome Assessments

After a series of meetings between 1993 and 1997, a
World Health Organization informal committee recommen-
ded 4 primary outcome measures for clinical trials investi-
gating low back pain.*' Three valid and reliable measures, a
Visual Analog Scale (VAS) for Pain,**** the (original)
Oswestry Low Back Pain Disability Questionnaire,*™*’
and the Modified Zung Self-Rating for Depression
Scale,*®! were administered at the initial visit (baseline)
and repeated at 2 weeks and 4 weeks. A fourth measure,
Schober’s test, was done at baseline and 2 weeks to
evaluate lumbar flexibility.’>>® Two secondary outcome
measures were used: acetaminophen usage during the 14-
day intervention phase and a final measure, termed Global
Impression of Severity (GIS), which was implemented in
the study to determine its usefulness in assessing temporal
aspects of physical examination findings. GIS scores ranged
from 0 to 31 and were derived by combining 5 measures
determined by a medical doctor performing a blinded
evaluation (Table 1).

Statistical Analysis

The statistical analysis was designed by a doctorate-level
biostatistician from an independent university. The initial
analysis confirmed the normality of outcome measures at
each assessment, lending to parametric methods for signif-
icance testing. Subjects were analyzed in the intervention
group to which they were randomized (intent-to-treat), but
to eliminate erroneous assumptions made for missing data
points, data for each outcome measure were restricted to
subjects who completed the assessments.

A general linear model analysis of variance (ANOVA)
was used for outcome measures looking for a significant
time by intervention group interaction (P <.05). If groups
differentially changed over time, familywise comparisons
were made using the Tukey Honestly Significant Differ-
ence (HSD) studentized range tests, which control for type
1 error.

RESULTS
Subject Recruitment and Follow-Up

The various recruiting methods used for this study
resulted in 2570 inquiries. Most people responded to adver-
tisements or public service announcements from newspapers
(1897), radio (98), television (82), magazines (72), or an
Internet posting (1). Of the remainder, 89 persons were
referrals, and 331 did not recall the advertising source.

Subsequent telephone interviews screened prospective
participants based on rigid inclusion criteria. The majority
of the subjects (79.2%) failed to qualify for 1 or more
reasons. The most common reason for excluding subjects
was because their LBP duration was too long (chronic) or
the pain pattern was judged recurrent. Other main reasons
for exclusion included known or suspected cause of LBP
and recent care for the condition. Of the 535 subjects who
were eligible based on the telephone interview, about half
(246) were sufficiently interested to be scheduled to receive
a history and examination by the medical/chiropractic team
to determine second-stage eligibility. Of these, 20 failed to
show up for their initial appointment and were dropped from
the study. Of the subjects that received an examination, 34
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Table 3. Response to question, “Do you think you received actual
chiropractic adjustments?”
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Table 4. Response to question, “Do you think you received actual
medication?”

Group No Yes Total Group No Yes Total
Chiropractic 6 (12.5%) 42 (87.5%) 48 Chiropractic 30 (65.2%) 16 (34.8%) 46
Medical 30 (60.0%) 20 (40.0%) 50 Medical 18 (35.3%) 33 (64.7%) 51
Control 39 (79.6%) 10 (20.4%) 49 Control 20 (40.8%) 29 (59.2%) 49
Total 75 (51.0%) 72 (49.0%) 147 Total 68 (46.6%) 78 (53.4%) 146

were excluded from the study due to known/suspected cause
of pain (18), current medication usage (3), presence of neck
pain (2), no time commitment by subject (4), pain duration
outside of the 2- to 6-week window (4), recurrent pain (1),
no present pain (1), and breast-feeding (1) (contraindication
to use of radiographs). The remaining 192 subjects were
enrolled in the study and randomly assigned to 1 of 3 groups
receiving chiropractic, medical, or no care with appropriate
sham/placebo procedures employed to maintain subject
blinding to group assignment.

Once enrolled in the study, patient retention was good. Of
the 192 subjects who were enrolled in the study, 159
(82.8%) completed the 2-week care phase and 146
(76.0%) returned 2 weeks thereafter for final data collection.
There was no group bias for dropouts (chiropractic 13,
medical 17, control 13; X2 analysis, P=.75), and most
subjects dropped out due to time constraints. Data from 3
subjects were discarded because 2 had initiated personal
injury litigation (an exclusion criterion) and another inad-
vertently received both forms of active intervention.

Demographics

Randomization resulted in similar groups (Table 2),
except for initial GIS scores. The mean = SD for age and
pain duration were 41.9 = 9.9 years and 3.7 = 1.4 weeks.
Most subjects had constant pain and two thirds had sudden
rather than gradual onset of pain. Based on a “yes” or “no”
response to the telephone interview question, “Have you
ever had any prior episodes of low back pain?,” the majority
of subjects (60%) reported they were experiencing their first
episode of LBP lasting longer than 2 weeks, and in addition,
all subjects reported “no” to an interview question regard-
ing whether they had received any treatment for low back
pain for the current episode.

Blinding

To help assess the success of blinding as to assignment to
treatment group, subjects were asked at the end of the study
whether they thought they received true chiropractic adjust-
ments and true medications. Tables 3 and 4 list the results of
these 2 questions based on group assignment. Subjects had
an equal likelihood of being placed in any of the 3
intervention groups. If subjects understood the experimental
design and were successfully blinded to the interventions

Table 5. Cross tabulation of responses to intervention perception

True chiropractic?

True medication? No Yes Total
No 31 (21.4%) 36 (24.8%) 67 (46.2%)
Yes 44 (30.3%) 34 (23.5%) 78 (53.8%)

Total 75 (517%) 70 (48.3%) 145 (100.0%)

used, one would expect about one third of the subjects to
say they received actual care. This was not the case, and x°
analysis revealed significant cross-group differences to both
questions (chiropractic adjustments: P<.001; medications:
P=.008). Follow-up pair-wise comparisons revealed that
perception of true chiropractic care was significantly higher
(P<.05) in the chiropractic group than either of the other
2 groups, as might be predicted if the sham maneuver did
not closely approximate the true adjustment. However,
significantly more subjects in the medical group perceived
receiving true chiropractic care than in the control group, a
result that is difficult to interpret. When responding to
whether they received true medication, response patterns
were similar in the medical and control groups, but both of
these had significantly higher positive response rates than
the chiropractic group.

Table 5 compares response rates to the 2 questions
regarding perception of true care. About the same number
of subjects fit into each of the 4 potential response combi-
nations (no/no, no/yes, yes/no, yes/yes), even though the
study design did not allow subjects to receive both active
forms of intervention.

Subject Compliance

The 2-week care phase involved a total of 8 visits over a
2-week period, which was followed by a ninth visit 2 weeks
thereafter for a final assessment. The majority of the subject
pool that completed the care phase attended all 8 scheduled
visits (N=154, mean=7.68, SD=0.72). There was no
difference in the number of visits across intervention groups.

On completion of the care phase, subjects were asked to
return their medication kits along with their completed
medication logs. A total of 126 people (82%) returned
their medication kits and 121 people (79%) returned their
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Table 6. Data summary
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Chiropractic Medical Control
Measure N Mean SD N Mean SD N Mean SD
Initial VAS 34 4.52 1.82 36 3.89 2.04 40 3.84 1.64
Oswestry 46 24.78 11.47 47 22.76 12.87 48 24.84 11.68
Zung 43 18.00 10.72 45 15.29 8.73 47 17.21 9.84
Schober 48 2.93 1.06 52 3.38 1.25 52 3.13 1.18
GIS 48 13.02 3.28 52 11.32 3.53 52 12.68 3.16
2 weeks VAS 34 2.44 2.22 36 2.73 2.15 40 3.18 2.40
Oswestry 46 17.02 13.75 47 16.99 12.18 48 19.35 13.70
Zung 43 12.49 9.39 45 12.02 8.06 47 13.83 8.90
Schober 48 3.20 0.93 52 3.58 1.21 52 3.23 1.11
GIS 48 7.58 4.00 52 8.57 4.96 52 9.78 4.64
Analgesic* 43 20.35 23.44 42 18.98 23.98 39 16.51 23.32
AnalgesicT 38 12.39 18.53 40 10.58 14.60 41 9.90 19.63
4 weeks VAS 34 1.71 1.88 36 2.24 2.23 40 2.21 2.02
Oswestry 46 11.94 11.93 47 16.04 16.12 48 16.32 12.95
Zung 47 11.91 10.53 45 11.73 9.01 47 11.81 7.37

VAS, Visual Analog Scale; GIS, Global Impression of Severity.
* Tablets used over 2-week period based on bottle counts.
T Tablets used over 2-week period based on drug logs.

medication logs. Turning in kits was moderately associated
with turning in logs: 83% of subjects turned in both or
neither, kappa = 0.49. Out of concern that medication
usage data were biased toward certain types of subjects, a
series of ¢ tests was performed looking for differences in
the 2 groups of subjects who did or did not fill out their
medication logs. There was no statistical difference be-
tween these groups for baseline values of VAS for Pain,
Oswestry Low Back Pain Disability Questionnaire, Mod-
ified Zung Self-Rating for Depression Scale, or Schober’s
test, implying that subjects who provided medication usage
data were representative of the entire subject pool.

Medication/placebo usage was appraised from the logs
and the bottle counts. Both methods are prone to error;
subjects might have forgetten to update their logs when
taking medication, and subjects might have taken pills out
of the containers without actually ingesting them. Both
result in higher bottle counts relative to log counts, and
the data indicate bottle counts for all 4 pills combined were,
on average, 24.9 pills higher than the log counts. However,
there were no usage differences across groups.

In summary, subjects in the 3 intervention groups re-
ceived the same number of chiropractic procedures (real or
sham) and the same number of pills (medication or placebo).
The amount of acetaminophen taken (bottle D) is described
below in Secondary Outcome Measures.

Primary Outcome Measures
Table 6 lists summary data for all outcome measures.
Visual Analog Scale for Pain. The 4-week VAS was not
assessed during a portion of the study due to administra-
tive error.

ANOVA for all subjects combined showed a signifi-
cant decrease in pain (see Fig 1) over the 4-week trial
(P<.0001). Mean baseline values for VAS were higher for
the chiropractic group (16% and 18% higher than the
medical and control groups, respectively) and final values
were lower for the chiropractic group (24% and 23%), but
none of these differences were statistically significant.
However, ANOVA did reveal that the change in reported
pain during the trial did vary among intervention groups, a
result that was significant (P=.0321). Post hoc analysis
revealed that subjects in the chiropractic group reported
greater pain reduction than the control group. Similar
findings were seen during the 2-week intervention phase,
where there was also a significant difference in change
scores across groups (P=.0301) and the chiropractic group
improved more than the control group (P <.05).

Oswestry Disability Index. Figure 2 reveals a significant decline
in disability for all groups (P<.0001) with the greatest
decline occurring in the chiropractic care group, though it
was not significantly different (P=.087).

Modified Zung. As shown in Figure 3, depression scores
improved significantly over the course of the study for all
groups (P<.0001). However, there were no significant
differences among the groups (P=.319).

Schober's test. Figure 4 displays a modest, but insignificant,
increase in flexibility for combined groups (P=.055); there
were no differences among the groups (P=.762).

Secondary Outcome Measures

Acetaminophen usage. The use of acetaminophen was
calculated through remaining pill counts and medication
logs. Moderate usage of 1.33 + 1.67 capsules per day
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Fig 1. Mean (+SE) changes in the Visual Analog Scale (VAS) for
Pain over the 4-week trial. VAS could range from 0 to 10, with 0
corresponding to ‘“no pain” and 10 corresponding to ‘“worst
pain.” Subjects showed significant improvement (P<.0001) with
the chiropractic group improving significantly more than the
control group over both the 2-week intervention interval
(P=.0301) and the 4-week trial (P=.0321).

measured by bottle counts or 0.78 + 1.26 per day using
logs was demonstrated. There was no statistical difference
across groups in the number of tablets taken calculated by
bottle counts (P=.760) or by logs (P=.814).

Global Impression of Severity. Figure 5 shows a significant
decline in GIS for all groups (P<.0001) and significant
differences among groups (P=.010). Post hoc analysis
revealed the chiropractic group improved significantly more
than both other groups (P <.05).

DISCUSSION

In all groups, for each outcome measure, there was
improvement after 2 weeks of care and further improvement
at the 4-week follow-up, so these subacute subjects appear
to improve in a manner similar to acute pain sufferers.*
The improvements in the placebo group likely represent
natural history.

After the 2-week intervention phase, chiropractic adjust-
ments were shown to be statistically more beneficial than
placebo in reducing pain and more beneficial than placebo
or muscle relaxants in reducing GIS; however, there were no
differences across groups for disability. For the disability
measure, post hoc analysis revealed the power of the present
study to be 59%. Further, assuming means and variances
seen in the present study and a power level of 80%,
increasing the sample population to 72 subjects per group
could have yielded significant advantages for chiropractic
adjustments. No group differences were seen with the
Modified Zung, as would be expected since depression is
mild during the acute/subacute phase, nor were differences
observed for flexibility or analgesic usage.
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Fig 2. Mean (£SE) changes in disability over the 4-week trial.
Disability assessed at baseline, after the 2-week care period, and
at 4-week follow-up using the Oswestry Disability Index. All 3
groups showed a significant downward trend in disability scores
indicating improvement (P < .0001). No statistical differences were
seen across groups (P=.087), though there was a trend for greater
improvement in the chiropractic group.

Previous comparisons of SMT to medical care for LBP
have shown mixed results. A study of subjects with 3 to 26
weeks of LBP showed no additional benefit for osteopathic
manipulation over standard medical care, which included
medicines and physical modality.>® Similarly, a study of
acute LBP showed manipulative physiotherapy was no more
beneficial than nonsteroidal anti-inflammatory drugs
(NSAIDs).>* In chronic LBP, no group differences were
seen for trunk-strengthening exercises supplemented by
either chiropractic manipulation or NSAIDs.>> Conversely,
other chronic spinal pain studies have shown spinal manip-
ulative procedures more beneficial than NSAIDs'® and
spinal manipulation more beneficial than continued care
using analgesics and NSAIDs."” In light of the differing
methodologies across studies, it is difficult to draw any
strong conclusions.

In this study, care was restricted to 2 weeks, although in
practice, chiropractors typically see patients for longer
periods. Other trials comparing chiropractic adjustments to
medical care for LBP allowed for 9 visits over 1 month,>®
10 treatments over 1 year,16 or, in a childhood asthma study,
20 to 36 visits over 4 months.’” Though improvement was
marked and rapid in the present trial, providing the chiro-
practors with more latitude in their care plan might
have provided additional benefit. As follow-up extended
only to 4 weeks, long-term benefits of the interventions
are unknown.

Outcomes in randomized drug therapy trials often in-
clude assessment of global improvement and 5 specific
domains of back pain: local pain, muscle spasm, range of
motion, tenderness to palpation, and activities of daily
living.”® The GIS used in this study has not been tested
for reliability and validity and is subjective by its very
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Fig 3. Mean (+SE) changes in depression over the 4-week trial.
The Modified Zung Index was used to assess depression at
baseline, after the 2-week care phase, and at the 4-week follow-up.
Depression lessened over time (P<.0001), but there were no
differences among groups (P=.319).
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Fig 4. Mean (+SE) changes in lumbar flexibility over the 2-week
care phase. Schober s test was used to assess lumbar flexibility by
measuring the change in distance between 2 spinal landmarks
during flexion. There was a trend for increased flexibility over the
2 weeks that was not significant (P=.055). No differences among
groups were seen (P=.762).

nature. It is, therefore, limited in its usefulness and signifi-
cance. The measure did provide a broadly based assess-
ment, was normally distributed, demonstrated a useful
range, and was responsive to 2 weeks of intervention/time.
In a clinical perspective, the severity of a patient presenting
for care is often subjectively rated. In this study, the GIS
represented a blinded evaluation of severity by the medical
doctor using his own scoring method. There was overlap in
outcome assessments, since GIS was formed from 5 mea-
sures, 2 of which were analyzed individually. However,
analysis of GIS data without the VAS or Schober’s com-
ponents did not change the results. The GIS showed that
subjects given chiropractic adjustments and placebo medi-
cine improved more than subjects who received placebo
medicine or muscle relaxants did (in combination with
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Fig 5. Mean (+SE) changes in the Global Impression of Severity
(GIS) over the 2-week care phase. GIS combined scores from
5 physical examination findings (see Table 1); higher numbers
indicate greater severity. Baseline scores varied significantly
(P=.037), with chiropractic subjects having higher scores than
medical subjects. Subjects improved significantly over the 2-week
interval (P<.0001). Significant group differences were evident
(P=.010) with the chiropractic group improving more than the
other 2 groups (P<.05).

sham adjustments). However, it should be noted that the
chiropractic group mean was worse at baseline, giving a
slightly more favorable advantage toward improvement
based solely on natural history.

In this study population, only modest changes in flexi-
bility were seen and no difference among groups emerged
using Schober’s test. The reliability and validity of Schob-
er’s test for testing lumbar flexibility have been debated.
Researchers have found Schober’s test works as well as the
computerized CA-6000 Spinal Motion Analyzer (Ortho-
pedic Systems Inc, Union City, Calif) in assessing lumbar
flexion and that a modified Schober test is superior to
double inclinometer methods for flexion, while another
study suggests use of a modified Schober could introduce
systematic errors and its use is questionable.’”®!

Although lifetime usage figures are not available, approxi-
mately 7% to 10% of the overall population uses chiropractic
in a given year.°>®* The study population was not naive to
chiropractic interventions. Since 40% also reported previous
LBP (exclusion criteria: occurrence >18 months prior), it is
not surprising to find a 41% lifetime history of chiropractic
care (exclusion: occurrence >18 months prior). Even so, the
post hoc analysis found no significant association of previous
chiropractic care with blinding, dropout rate, or changes in
VAS for pain.

Although blinding procedures directed toward the pro-
viders and assessors were successful, whether subjects
remained blinded is debatable. A high percentage of subjects
in the chiropractic and medical groups responded correctly to
questions regarding the intervention received. This is not
unusual in clinical trials, since many interventions deliver a
powerful and readily apparent effect. However, it is difficult
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to interpret why statistically more control subjects than
chiropractic subjects in this study thought they were receiving
true medications. It would seem that the blinding procedures
used here were no less successful than those used in other
rigorous randomized clinical trials.>®>7¢*

Blinded, randomized clinical trials are considered the gold
standard of experimental design.”'>?'3 Yet, blinding
remains elusive in studies where the intervention may be
invasive (eg, surgery, acupuncture) or involve physical
contact between the subject and the care provider (eg,
chiropractic, osteopathy, massage). An appropriate chiro-
practic sham procedure requires a maneuver that makes
subjects think they are getting a spinal adjustment without
actually causing osseous rearrangement. Joint cavitation
commonly occurs during activities that approach endpoint
range of motion, and this may cause changes in the spine.
Joint cavitation was noted twice in the present study during
lumbar sham procedures. Even well-designed sham proce-
dures could cause inadvertent correction. Further, there is
the possibility that palpation of spastic paraspinal muscles
and other contiguous tissues may cause spinal changes.
Thus, previous rigorous sham-controlled studies in chiro-
practic that demonstrated global benefits to all intervention
groups while failing to show differential benefits®” may have
been inadvertently providing benefit to the control group.

Study Limitations

In a factorial design, a fourth group could have been
randomized to receive both active interventions. Further-
more, this study did not provide for a 1-year follow-up.
Possibly, long-term follow-up could help to identify differ-
ent recovery patterns in these groups. Stratification on the
study population for the wide ranges in pain and disability
scores (large SD) in a separate analysis may provide
characteristics of responders versus nonresponders for both
types of interventions.

Health care providers often rate the severity of present-
ing complaints of patients using subjective means. The
GIS used for a blinded assessment by the medical physi-
cian needs to be tested for reliability and validity; there-
fore, the significance of the results for GIS should be
interpreted cautiously.

Increasing the sample size according to power analysis,
lengthening the care phase to 6 weeks to provide care more
in line with practice standards, and providing a 1-year
follow-up would improve future studies.

CONCLUSION

This study identified a sample population of subacute
low back pain sufferers for which chiropractic care provid-
ed an equally effective management to the conservative
medical care of muscle relaxants. However, as subjects
responded well to time (and placebo), these design changes
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may not provide the strong clinical evidence needed to
recommend a particular intervention for management of
subacute back pain.

Statistically, the chiropractic group responded signifi-
cantly better than the control group with respect to a
decrease in pain scores.
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