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Study Design. Randomized clinical trial.

Objectives. To compare the long-term effectiveness of
medical and chiropractic care for low back pain in man-
aged care and to assess the effectiveness of physical ther-
apy and modalities among patients receiving medical or
chiropractic care.

Summary of Background Data. Evidence comparing
the long-term relative effectiveness of common treatment
strategies offered to low back pain patients in managed
care is lacking.

Methods. A total of 681 low back pain patients pre-
senting to a managed-care facility were randomized to
chiropractic with or without physical modalities, or med-
ical care with or without physical therapy, and followed
for 18 months. The primary outcome variables are low
back pain intensity, disability, and complete remission.
The secondary outcome is participants’ perception of im-
provement in low back symptoms.

Results. Of the 681 patients, 610 (89.6%) were followed
through 18 months. Among participants not assigned to
receive physical therapy or modalities, the estimated im-
provements in pain and disability and 18-month risk of
complete remission were a little greater in the chiroprac-
tic group than in the medical group (adjusted RR of re-
mission = 1.29; 95% Cl = 0.80-2.07). Among participants
assigned to medical care, mean changes in pain and dis-
ability and risk of remission were larger in patients as-
signed to receive physical therapy (adjusted RR = 1.69;
95% Cl = 1.08-2.66). Among those assigned to chiroprac-
tic care, however, assignment to methods was not asso-
ciated with improvement or remission (adjusted RR =
0.98; 95% Cl = 0.62-1.55). Compared with medical care
only patients, chiropractic and physical therapy patients
were much more likely to perceive improvement in their
low back symptoms. However, less than 20% of all pa-
tients were pain-free at 18 months.
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Conclusions. Differences in outcomes between medical
and chiropractic care without physical therapy or modalities
are not clinically meaningful, although chiropractic may re-
sult in a greater likelihood of perceived improvement, per-
haps reflecting satisfaction or lack of blinding. Physical ther-
apy may be more effective than medical care alone for some
patients, while physical modalities appear to have no ben-
efit in chiropractic care.

Key words: low back pain, randomized trial, chiropractic,
physical therapy, managed care. Spine 2006;31:611-621

Low back pain is one of the most common reasons for
visiting a medical physician® or physical therapist® and is
the leading complaint among persons accessing chiro-
practic care in the United States.® Indeed, chiropractic is
the most frequently used alternative treatment for back
problems* and is the most commonly used unconven-
tional therapy in the United States.’ Chiropractic care is
now included in several managed-care plans, and the
trend of managed-care organizations serving an increas-
ing proportion of the population has continued up to the
present.®’

Despite the high economic costs, disability, and lost
productivity associated with low back pain in the United
States and Europe,®~!! and the development of several
treatment guidelines,'*'® management of low back pain
remains controversial and highly variable across profes-
sions and geographic regions.'* Although several recent
studies have compared chiropractic care with medical
care and/or physical therapy for patients with low back
pain,’>™? ours is the only randomized clinical trial
(RCT) to have been conducted entirely within a man-
aged-care practice setting.”> We previously reported that
in the short-term (6 months), chiropractic and medical
care for low back pain are comparable in their clinical
effectiveness, but physical therapy may be marginally
more effective than medical care alone for reducing dis-
ability in some patients.??

The purpose of this paper is to extend the analysis to
participants followed through 18 months and to contrast
and compare effect estimates from the primary (clinical)
and secondary (perceived effectiveness) outcome mea-
sures. The three objectives are to compare the long-term
clinical and perceived effectiveness of: 1) medical and
chiropractic care for low back pain patients in managed
care, 2) physical therapy among medical patients, and 3)
physical modalities among chiropractic patients.
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B Materials and Methods

Study Design and Source Population. Low back pain pa-
tients presenting at 3 primary-care centers of a 100,000-
member health-care network based in southern California were
randomized in a balanced design to 4 treatment groups: chiro-
practic care with and without physical modalities, and medical
care with and without physical therapy. Follow-up question-
naires were mailed to participants at 2 and 6 weeks and at 6,
12, and 18 months. All study protocols and forms were ap-
proved by the institutional review boards (IRB) from UCLA
and the healthcare network. Key design and protocol details
are given below; additional methodologic information has been
previously reported.*?

Eligibility Criteria. Patients were eligible for the clinical trial
if they: 1) were health maintenance organization members with
the network chosen as their healthcare provider; 2) sought care
at one of the 3 study sites from October 30, 1995 through
November 9, 1998; 3) presented with pain in the region of the
lumbosacral spine and its surrounding musculature; 4) had not
received professional care for low back pain within the previ-
ous 1 month; and 5) were at least 18 years of age.

Patients were excluded if they had pain due to fracture, tumor,
infection, spondyloarthropathy, or other nonmechanical cause;
had severe comorbidity; had a pacemaker or other electrical de-
vice; had a blood coagulation disorder or were on corticosteroids
or anticoagulants; had progressive lower limb muscle weakness;
had current signs or symptoms of cauda equina syndrome; had
plans to move out of the area; could not be contacted by tele-
phone; lacked the ability to read English; or had pending third-
party liability or Workers” Compensation cases.

Recruitment and Enrollment. All patients presenting with
symptoms consistent with low back pain were initially screened
by the field coordinator and asked if they would be willing to
participate in a study addressing the effectiveness of different
types of care for low back pain. Patients received a brochure
describing the study, its protocols, and the requirements of
participation. A primary-care provider conducted a detailed
history and physical examination on each eligible patient, and
ordered imaging studies or additional diagnostic tests if neces-
sary to rule out specific spinal pathology. Radiologic examina-
tions were ordered on 9.5% of enrolled patients.

Patients meeting the eligibility criteria and agreeing to par-
ticipate read and signed the IRB-approved informed consent
form, which was administered by the field coordinator and
witnessed by a third party.

Our statistician wrote a computer program to generate ran-
domized treatment assignments in blocks of 12, stratified by
site, and placed each assignment in a numbered security enve-
lope. Each of the 3 sites had its own series of sequentially
numbered sealed envelopes. On receiving consent, the field co-
ordinator opened the appropriate envelope, informed the par-
ticipant of the assignment, directed him or her to fill out the
baseline questionnaire, and scheduled the same-day appoint-
ment with a medical or chiropractic provider.

Interventions

Chiropractic Care Without Physical Modalities (DC Group).
Participants randomized to the DC group received spinal ma-
nipulation or mobilization, instruction in strengthening and
flexibility exercises, and instruction in proper back care.

Chiropractic Care With Physical Modalities (DCPm Group). In
addition to chiropractic care (above), participants randomized
to the DCPm group received heat or cold therapy, ultrasound,
and/or electrical muscle stimulation (EMS), at the chiroprac-
tor’s discretion.

Medical Care Without Physical Therapy (MD Group). Partic-
ipants randomized to the MD group received one or more of
the following at the discretion of the medical provider: in-
struction in proper back care and strengthening and flexibil-
ity exercises; prescriptions for analgesics, muscle relaxants,
or anti-inflammatories; and lifestyle recommendations.

Medical Care With Physical Therapy (MDPt Group). In addi-
tion to medical care (above), participants randomized to the
MDPt group received instruction in proper back care and, at
the discretion of the physical therapist, one or more of the
following: heat or cold therapy, ultrasound, EMS, soft tissue
and joint mobilization, traction, supervised therapeutic exer-
cise, and strengthening and flexibility exercises. The interven-
tions most commonly used on study participants were heat or
cold therapy (71%), supervised therapeutic exercise (59.5%),
ultrasound (45%), EMS (33.6%), and joint mobilization
(19.9%).

Data Sources and Collection

Baseline Pain and Disability Data. The baseline question-
naire included items on low back pain and related disability.
Intensity of most severe low back pain and average level of pain
for the past week were measured with 0 to 10 numerical rating
scales, where 0 = no pain and 10 = unbearable pain. These
scales have been shown to have excellent reliability and validity
for measuring back pain.?* Current disability due to low back
pain was measured with the previously validated 24-item Ro-
land-Morris Low-Back Disability Questionnaire,?*~>" where 0
indicates no disability and 24 indicates severe disability due to
low back pain.

We also asked participants several questions about their
current and past episodes of low back pain, including the num-
ber of previous episodes, length of current episode, frequency
of pain, disability days, and history of trauma.

Other Baseline Data. Sociodemographic and other possible
prognostic factors were also queried at baseline. Sociodemo-
graphic variables included age, sex, race/ethnicity, education,
household income, marital status, and current employment sta-
tus. General health status was measured with 5 of 8 subscales
of the previously validated Medical Outcomes Study 36-Item
Short-Form Health Survey (SF-36): 1) limitations in physical
activities because of physical or emotional problems; 2) limita-
tions in usual role activities because of physical health prob-
lems; 3) limitations in usual role activities because of emotional
health problems; 4) general health perceptions; and 5) general
mental health.?%3

Follow-up Data. Follow-up questionnaires mailed to partic-
ipants at 2, 6, 26, 52, and 78 weeks after their baseline visits
addressed low back pain intensity, related disability, and per-
ceived improvement. Pain status was measured with repeat 0 to
10 pain scales, and low back-related disability was measured
with repeat Roland-Morris Low-Back Disability Question-
naires. Perceived improvement was assessed with scales of per-
ception of change in low back symptoms during the preceding
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follow-up interval, with the following response options: “a lot
worse,” “a little worse,” “about the same,” “a little better,” or
“a lot better.” At each follow-up assessment, we also asked
participants about the frequency of pain in the past week, num-
ber of disability days, and use of over-the-counter (OTC) and

prescription medications to deal with their low back pain.

» « » «

Outcome Variables. Four primary outcome variables were
used to evaluate the effectiveness of assigned treatment group:
average level of low back pain in the past week (0-10 scale),
most severe low back pain in the past week (0-10 scale), cur-
rent back-related disability score (0-24 Roland-Morris Ques-
tionnaire), and complete remission, defined as the first obser-
vation during follow-up in which the above outcome variables
were zero (i.e., no low back pain in the past week and no related
disability). Cutpoints of 2 or more points (vs. <2) on the 0 to
10 scales and 3 or more points (vs. <3) on the Roland-Morris
scale were used as dichotomous outcomes.®*” Differences be-
tween groups of 2+ and 3+ points on the pain and disability
scales, respectively, were considered clinically relevant.

The secondary outcome was perceived improvement as
measured by patients’ self-reports of their perceptions of
change in low back pain symptoms during the preceding fol-
low-up interval. Because of the small number of respondents
reporting worsening of their symptoms, the response options
“a lot worse” and “a little worse” were collapsed into one
category; “a lot better” and “a little better” were left intact.

Data Analysis. To estimate treatment effects, we used inten-
tion-to-treat analyses and made 3 contrasts between treatment
groups: DC versus MD, MDPt versus MD, and DCPm versus
DC. Two statistical methods were used to estimate these 3
effects on the primary outcomes: The first involved treating
each outcome variable as a continuous variable, whereas the
second involved combining all 3 outcomes into a composite
dichotomous measure, called complete remission. A third sta-
tistical method, polytomous logistic regression using a Markov
(transition) model, was used to estimate treatment effects on
perception of improvement. SAS 8.1 was used for data man-
agement and analysis.**

In the first method, applied separately to each outcome at
all 6 observations, a mixed-effects linear model was fit to the
data.?*3¢ To allow for heteroscedasticity in the variance-
covariance matrix, we treated outcome values between individ-
ual subjects as independent, while outcome values within each
subject were treated as correlated with a common unspecified
variance-covariance structure. The other covariates in the
model were follow-up time, age, sex, and 3 characteristics of
the subject’s low back pain at baseline: duration of the current
episode, number of previous episodes, and frequency of pain in
the past week. Since the effects of treatment group were repre-
sented by the outcome changes (slopes) over follow-up time
and it is unrealistic to assume linear treatment effects (constant
slopes) for the entire 18-month follow-up period, linear splines
for treatment effects (piece-wise linear slopes) at each follow-up
time were used to allow outcome changes (slopes) to differ
across follow-up intervals within each treatment group and to
differ across treatment groups within each follow-up interval.
To measure treatment effects for each outcome, we used the
fitted model to estimate treatment-group differences (and 95%
confidence intervals [Cls]) in mean outcome change between
baseline and 6 months, baseline and 12 months, and baseline
and 18 months. In addition, the adjusted means in each out-

come by treatment group and follow-up time were graphed for
the entire 18-month follow-up period. To reflect the adjusted
mean in the population, each covariate was set equal to its
mean value in the total sample.

In the second method, we observed the time to first complete
remission after baseline. First complete remission for a given
subject was defined as the first observation during follow-up in
which all 3 outcome variables were zero (i.e., no low back pain
in the past week and no related disability). Unconditional lo-
gistic regression was used to compare the 18-month probability
(risk) of complete remission between treatment groups. Results
of the fitted model were used to estimate risk ratios (and 95%
ClIs) for the same treatment-group contrasts described above.
In addition to treatment group, other covariates in this model
were age, sex, the 3 low back pain variables described above,
and the baseline value of each outcome variable from which
composite measure was derived. To estimate risk ratios for the
treatment contrasts, each covariate was set equal to its mean
value in the total sample. Because this method excluded 10% of
all subjects lost to follow-up, we also used proportional haz-
ards (survival) analysis to compare the remission rates between
treatment groups. Since the results of these 2 methods were
similar, we report here only the logistic regression results.

In the third method, we fit a first-order Markov transition
model to estimate treatment effects on patient’s perception of
low back pain improvement, recorded as “a lot better,” “a little
better,” “about the same,” and “worse,” allowing for multiple
categories by relating transition probabilities to covariates and
previous outcomes through a polytomous logistic regression
model with Markov structure.®” In addition to treatment group
and past outcomes, the other covariates were age, sex, duration
of current episode at baseline, and 4 indicator variables reflect-
ing follow-up times with 2 weeks as the reference category. All
models used “about the same” as the reference response level.
Estimated treatment effects are presented as odds ratios (ORs)
with 95% CIs. The PHREG and GENMOD procedures in SAS
were used for fitting the polytomous logistic regression mod-
els.*® Additional details about the application of these models
may be found elsewhere.?’

H Results

Recruitment, Enrollment, and Follow-up
Figure 1 shows the flow of patients from initial screening
through end of follow-up. A total of 886 (37.6%) of the
2,355 screened patients were excluded for the following

Patient Screening and Exam: P
Exclusions:
N=2355 n=886
|
Informed Consent Process: Refusals:
N=1469 n=788
I
Patients Randomized:
N=681
[ pCin=169 || pCPm:n=172 || MD:n=170 || MDPzn=170 |
Follow-Up: Follow-Up: Follow-Up: Follow-Up:

6 wk: 169 (100%)
6 mo: 165 (98%)
18 mo: 153 (91%)

6 wk: 169 (98%)
6 mo: 163 (95%)
18 mo: 156 (91%)

6 wk: 169 (99%)
6 mo: 165 (97%)
18 mo: 153 (90%)

6 wk: 168 (99%)
6 mo: 159 (94%)
18 mo: 148 (87%)

Figure 1. Flow diagram of patient screening, enrollment, and fol-
low-up through 18 months.
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reasons (number in parentheses): recent treatment for
low back pain (270), lack of health maintenance organi-
zation insurance coverage (199), symptoms inconsistent
with low back pain (144), third party liability or Work-
ers’ Compensation case (53), inability to read English
(46), less than 18 years old (43), plans to move out of the
area (18), and inaccessible by telephone (4). Patients
were also excluded for the following medical reasons:
low back pain due to fracture, tumor, or infection, an-
kylosing spondylitis, or other rheumatic disease (47), se-
vere comorbidity (37), use of anticoagulants (13), treat-
ment with electrical device (5), progressive lower limb
muscle weakness (2), abdominal aortic aneurysm (1),
blood coagulation disorder (1), and signs or symptoms
of possible cauda equina syndrome (1).

Of the 1,469 eligible patients, 779 (53.0%) declined
participation because of: lack of interest (345), inconve-
nience (137), preference for medical care (116), prefer-

ence for chiropractic care (1035), desire for multiple treat-
ment options (45), and inability to afford copayments
(31). Because of the apparent lack of understanding of
the informed consent form, 9 additional otherwise eligi-
ble and willing prospective participants were not en-
rolled. We therefore enrolled 681 patients for an accep-
tance rate [number of enrollees/number of eligible patients]
of 46.4%.

Two- and 6-week follow-up questionnaires were
completed by 679 (99.7%) and 675 (99.1%) partici-
pants, respectively. Questionnaires at 6, 12, and 18
months were completed by 652 (95.7%), 629 (92.4%),
and 610 (89.6%) participants, respectively.

Characteristics of Study Population
Table 1 shows the baseline distributions of sociodemo-
graphic and health-status variables by treatment group.
Fifty-two percent of the participants are female, half are

Table 1. Frequency Distributions (in %) and/or Mean (SD) and Medians of Selected Sociodemographic and Health

Status Variables, by Treatment Group*

Treatment Group

DC DCPm MD MDPt
Variable Category (n = 169) (n =172) (n = 170) (n = 170) Total
Age (yr) <30 8.9 8.1 94 11.2 9.4
30-39 20.1 22.1 229 229 22.0
40-49 16.6 12.8 22.9 20.6 18.2
50-59 19.5 18.6 171 171 18.1
60-69 16.6 145 1.2 14.1 14.1
=70 18.3 23.8 16.5 14.1 18.2
Mean (SD) 51.8 (16.5) 53.4(16.8) 49.4 (16.5) 49.3(16.7) 51.0(16.7)
Median 51 53 47 43 50
Sex Male 50.9 424 52.9 459 48.0
Female 49.1 57.6 471 54.1 52.0
Race/ethnicity White/non-Hispanic 62.1 65.7 60.0 53.5 60.4
Latino/Hispanic 21.2 25.6 31.8 34.7 29.8
Asian/Pacific Islander 6.5 29 41 47 45
African American/Black 3.0 29 1.8 35 2.8
Other 12 29 24 35 25
Education Some high school or less 9.5 8.1 1.6 1.6 8.2
High school graduate 225 233 16.5 235 214
Some college 46.2 38.4 38.8 34.7 39.5
College degree 124 20.3 25.3 22.4 20.1
Professional or graduate degree 9.5 9.9 11.8 11.8 10.7
Marital status Married 69.2 744 70.6 64.7 69.8
Widowed 5.3 8.1 35 7.1 6.0
Divorced/separated 14.2 9.9 1.2 14.1 12.3
Not married, in relationship 3.0 1.2 1.2 1.8 1.8
Never married 8.3 6.4 135 12.4 10.1
Current employment status Employed full time 59.4 52.1 61.3 62.3 58.7
Employed part time 1.3 8.3 8.3 8.4 8.1
Employed, but on leave 1.8 1.2 1.2 1.8 1.5
Unemployed 6.1 1.1 6.0 4.2 6.0
Retired 25.5 30.8 232 234 25.7
SF-36 Physical Function Mean (SD) 65.8 (25.1) 59.7 (24.1) 63.9(22.8) 59.4 (25.9) 62.2 (24.6)
Median 70 65 65 60 65
SF-36 Role-Physical Mean (SD) 43.9(41.0) 36.3(39.1) 43.8(39.8) 41.2 (40.5) 41.3(40.1)
Median 25 25 50 25 25
SF-36 Role-Emotional Mean (SD) 75.4 (38.5) 66.1(40.7) 68.4 (38.4) 70.0 (39.0) 70.0(39.2)
Median 100 100 100 100 100
SF-36 Mental Health Mean (SD) 72.1(16.6) 72.8(15.8) 70.6 (17.1) 69.3(16.7) 71.2(16.6)
Median 76 76 72 72 76
SF-36 General Health Mean (SD) 68.1(17.3) 69.0(17.2) 67.6 (18.3) 66.6 (19.1) 67.8 (18.0)
Median 70 70 70 70 70

DC, chiropractic care; DCPm, chiropractic care with physical modalities; MD, medical care; MDPt, medical care with physical therapy.
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Table 2. Frequency Distributions (in %) and/or Mean (SD) and Medians of Baseline Low Back Pain Variables, by
Treatment Group*
Treatment Group
DC DCPm MD MDPt

Variable Category (n = 169) (n =172) (n = 170) (n = 170) Total
Duration of back pain episode <3 wk 21.9 30.2 271 25.3 26.1

3 wk to 3 mo 17.8 13.4 171 14.1 15.6

3motolyr 14.8 12.8 71 11.8 11.6

>1yr 456 436 48.8 48.8 46.7
Roland-Morris Disability score (0-24 scale) =5 225 13.4 20.0 14.1 17.5

6-10 33.1 35.5 31.2 26.5 31.6

11-15 23.7 28.5 216 31.8 219

>15 20.7 227 21.2 216 23.1

Mean (SD) 10.3 (5.6) 11.3(5.0) 10.5 (5.6) 11.7 (5.4) 10.9 (5.4)

Median 9 1" 10 12 "
Most severe low back pain (past week, 0-10 scale) Mean (SD) 6.5(2.0) 6.7(2.1) 6.5(2.2) 7.0(2.1) 6.7(2.1)

Median 7 7 7 7 7
Average low back pain (past week, 0-10 scale) Mean (SD) 45(1.9) 47(1.8) 44(1.9) 49(2.0) 46(1.9)

Median 4 5 5 5 5
History of previous low back pain episodes Yes 84.0 83.7 81.8 79.4 82.2

No 16.0 16.3 18.2 20.6 17.8
History of traumatic back injury Yes 28.4 244 25.3 31.2 21.3

No 716 75.1 747 68.8 727

*DC, chiropractic care; DCPm, chiropractic care with physical modalities; MD, medical care; MDPt, medical care with physical therapy.

under age 50, 40% are nonwhite, and two thirds are
currently employed. The SF-36 scores are lower than the
U.S. general population norms,** although compatible
with other back pain populations.'®*%*! Table 2 shows
the baseline distributions of low back-related variables.
Almost half of the participants had been in pain for
longer than 1 year, and more than 80% reported prior
episodes of low back pain. The median low back disabil-
ity score of 11 reflects moderate disability, whereas the
pain intensity scores indicate appreciable levels of pain
perception. There are no clinically meaningful differ-
ences between treatment groups in the distributions of
possible prognostic factors measured at baseline.

Utilization
Fifty-five percent of all low back-related patient visits
took place within the first 6 weeks following randomiza-

tion; 85% occurred within 6 months. In the initial 6
months, patients assigned to one of the chiropractic
groups or the physical therapy group had, on average,
almost twice as many visits (5.4 vs. 2.9) as patients as-
signed to medical care alone. Average visit duration was
twice as long for physical therapy patients as for medical
and chiropractic patients (31 vs. 15 minutes). Visit fre-
quencies after 6 months did not appreciably differ be-
tween groups or providers. There were a total of 3 low
back surgeries (one in each of the medical groups and
one in the chiropractic care without physical modali-
ties group), all performed between 6 and 18 months of
follow-up.

Primary Outcomes
Table 3 shows the estimated effects from the mixed-effects
linear models (adjusted differences in mean changes and

Table 3. Estimated Effects (Adjusted Differences in Mean Changes and 95% Confidence Intervals [Cls]) of Chiropractic
Care Only (DC) vs. Medical Care Only (MD), Medical Care With Physical Therapy (MDPt) vs. Medical Care Only, and
Chiropractic Care With Physical Modalities (DCPm) vs. Chiropractic Care Only on Most Severe Pain and Average Pain
Intensity in the Past Week and in Disability Score From Baseline to 6, 12, and 18 Months, by Follow-up Interval and
Treatment Contrast: Results From Mixed-Effects Linear Models

Most Severe Pain

Average Pain Disability Score

Follow-up Interval ~ Treatment Contrast Mean Difference® 95% ClI Mean Difference* 95% ClI Mean Difference® 95% ClI
0-6 mo DC vs. MD —-0.25 —0.95, 0.45 —0.26 —0.81, 0.29 —-0.37 —1.63, 0.90
MDPt vs. MD —0.61 —1.31,0.10 —0.63 —1.19, —0.08 -1.78 —3.05, —0.51
DCPm vs.DC —0.15 —0.85, 0.55 —0.26 —0.81, 0.29 0.12 —1.15, 1.38
0-12 mo DC vs. MD —-0.14 —0.85, 0.57 —-0.21 —0.78, 0.37 0.05 —1.30, 1.39
MDPt vs. MD —-0.99 —1.70, —0.28 —0.87 —1.45, —0.30 —-1.83 —3.18, —0.48
DCPm vs. DC —-0.34 —1.05, 0.36 —0.56 —1.13, 0.02 —-0.92 —2.26, 0.42
0-18 mo DC vs. MD —0.64 —1.38, 0.09 —0.50 —1.09, 0.08 —0.69 —2.02, 0.65
MDPt vs. MD —-0.95 —1.69, —0.21 —-0.76 —1.35, —0.17 -211 —3.46, —0.77
DCPm vs.DC 0.25 —0.49, 0.98 0.12 —0.46, 0.71 —0.01 —1.35, 1.32

*Estimated effects adjusted for age, sex, low back pain episode duration, no. of previous low back pain episodes, and frequency of pain in the past week. Negative
values indicate more improvement in the first treatment group listed in each treatment contrast.
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Most Severe Pain (0-10)

0 6 12 18 24 30 36 42 48 54 60 66 72 78
Follow up (Weeks)

Figure 2. Mean level of most severe low back pain (0—10 scale) in

the past week, by follow-up assessment and treatment group:

Results from a mixed-effects linear model.

95% Cls) of chiropractic care only versus medical care
only, medical care with physical therapy versus medical
care only, and chiropractic care with physical modalities
versus chiropractic care only on pain intensity and dis-
ability from baseline to 6, 12, and 18 months. Figures 2
to 4 show the mean levels of pain and disability by fol-
low-up assessment and treatment group. Although med-
ical patients assigned to physical therapy had greater
reductions in pain and disability than did medical pa-
tients not assigned to physical therapy, the differences are
of marginal clinical significance at best. Using our a pri-
ori definitions of clinically relevant differences in pain
and disability, none of the estimated effects would be
considered clinically meaningful, although the estimated
effects of DC versus MD and MDPt versus MD were
relatively stronger after 18 months than after 6 months.

Table 4 shows the estimated adjusted 18-month risk
ratio of clinical remission, by treatment-group contrast,
from the logistic regression analysis. Twenty-three per-
cent of all participants had complete remissions. Medical
patients assigned to physical therapy were more likely
than medical patients not assigned to physical therapy
to remit during the 18-month follow-up period (RR =
1.69; 95% CI = 1.08-2.66). Chiropractic patients were
also somewhat more likely than medical patients to remit
(RR = 1.29; 95% CI = 0.80-2.07). Chiropractic with

S —e_DC
...&-- DCPm
—4—MD
s
=)
£ 3]
©
o
> 2
g
[}
>
< 1
0 1 T 1 T 1 : 1 v - : : r Y
0 6 12 18 24 30 36 42 48 54 60 66 72 78

Follow up (Weeks)

Figure 3. Mean level of average low back pain (0—10 scale) in the
past week, by follow-up assessment and treatment group: Results
from a mixed-effects linear model.
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Figure 4. Mean level of low back-related disability (0—24 Roland-

Morris scale), by follow-up assessment and treatment group: Re-

sults from a mixed-effects linear model.

physical modalities did not result in any apparent benefit
relative to chiropractic care without modalities (RR =
0.98; 95% CI = 0.62-1.55).

Secondary Outcomes

Table 5 shows the estimated adjusted treatment effects on
perceived change in low back pain, from the transition
polytomous logistic regression model. The odds of perceiv-
ing their pain as a little or a lot better (vs. perceiving no
change) since the previous assessment were greater among
patients assigned to chiropractic care without modalities (a
lot better: OR = 1.83;95% CI = 1.34-2.49; a little better:
OR = 1.39; 95% CI = 1.08-1.79) and medical patients
assigned to physical therapy (a lot better: OR = 1.67;95%
CI = 1.22-2.28; a little better: OR = 1.45; 95% CI =
1.13-1.87) than among medical patients not assigned to
physical therapy. Chiropractic patients assigned to physical
modalities were more likely than those not assigned to mo-
dalities to perceive their pain as worsening (vs. staying the
same) since the previous assessment (OR = 0.63; 95%
CI = 0.45-0.91).

Frequency of Pain, Disability Days, and Use of
Medications
After 18 months of follow-up, 25% of all participants
reported having low back pain most or all of the time in
the past week; less than 20% reported having no pain.

Table 4. Adjusted 18-Month Risk Ratio and 95%
Confidence Interval (Cl) of Clinical Remission, by
Treatment Group Contrast: Results of an Unconditional
Logistic Regression Analysis

Treatment Contrast Risk Ratio* 95% Cl Pt
DC vs. MD 1.29 0.80, 2.07 0.30
MDPt vs. MD 1.69 1.08, 2.66 0.02
DCPm vs. DC 0.98 0.62, 1.55 0.95

DC, chiropractic care; DCPm, chiropractic care with physical modalities; MD,
medical care; MDPt, medical care with physical therapy.

*Estimates adjusted for age, sex, duration of current low back pain episode,
no. of previous low back pain episodes, frequency of pain in past week, and
baseline values of the three pain/disability scores.

tGlobal test of the null hypothesis of no difference in risk among the 4
treatment groups: P = 0.14.
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Table 5. Estimated Effects (Adjusted Odds Ratios [ORs]
and 95% Confidence Intervals [Cls]) of Chiropractic Care
Only (DC) vs. Medical Care Only (MD), Medical Care
With Physical Therapy (MDPt) vs. Medical Care Only,
and Chiropractic Care With Physical Modalities (DCPm)
vs. Chiropractic Care Only on Perceived Change in Low
Back Pain, by Outcome and Treatment Contrast: Results
From Transition Polytomous Logistic Regression Models

Outcome Treatment Contrast OR* 95% CI
A lot better vs. the same DC vs. MD 1.83 1.34, 2.49
MDPt vs. MD 1.67 1.22, 2.28
DCPm vs. DC 0.82 0.61, 1.10
A little better vs. the same DC vs. MD 1.39 1.08, 1.79
MDPt vs. MD 1.45 1.13, 1.87
DCPm vs. DC 0.99 0.77, 1.26
Worse vs. the same DC vs. MD 1.04 0.75, 1.46
MDPt vs. MD 1.21 0.88, 1.68
DCPm vs. DC 0.63 0.45, 0.91

*Estimated effects adjusted for age, sex, current low back pain episode
duration, past value of the outcome, and follow-up time.

Participants in the medical care group were most likely to
have pain most or all of the time (30%) and least likely to
be pain-free (15%). The frequencies of disability days
(cut-down and bed days) due to low back pain did not
appreciably vary by treatment group. At each follow-up
assessment, about 40% of all participants reported at
least one cut-down day and 10% at least one bed day in
the past month. There were no known treatment-related
adverse events requiring IRB notification during the 18-
month follow-up.

At each follow-up assessment, participants in the
medical care groups were more likely to report prescrip-
tion-pain medication use than were participants in the
chiropractic groups (32% vs. 24% at 6 months; 29% wvs.
20% at 12 months; 27% vs. 19% at 18 months). The
most frequently prescribed drugs were nonsteroidal anti-
inflammatory drugs (NSAIDs), muscle relaxants, and
narcotic analgesics. Patients assigned to chiropractic care
were somewhat more likely than those assigned to med-
ical care to report OTC-pain medication use at 6 months
(56% vs. 49%) but not at 12 or 18 months (56% wvs.
58% at 12 months; 53% vs. 51% at 18 months). Assign-
ment to physical modalities or physical therapy among
chiropractic and medical participants, respectively, did
not appear to influence reported use of prescription or
OTC medications.

H Discussion

In a managed-care population comprised of mostly sub-
acute and chronic low back pain patients, we observed
relatively small differences in clinical outcomes between
4 popular low back pain management strategies during
18 months of follow-up. Larger differences were ob-
served for patients’ perceptions of improvement. Among
participants not assigned to receive physical therapy or
modalities, there was slightly more improvement in the
chiropractic group than in the medical group, and the

estimated effects were somewhat stronger after 18
months than after 6 months. Chiropractic patients were
much more likely than medical patients to perceive their
pain as being a little or a lot better during the 18 months
of follow-up, possibly reflecting, in part, satisfaction
with care.*” Among participants assigned to medical
care, there was more remission and improvement in the
physical therapy group, with relatively stronger effects
observed after 18 months than after 6 months. These
patients were also more likely to perceive their pain as
being a little or a lot better during follow-up. As was also
found in the short-term among participants assigned to
chiropractic care,** no association was detected between
physical modalities and low back pain outcome after 18
months, and patients assigned to modalities were actu-
ally more likely than patients not assigned to modalities
to perceive their pain as getting worse.

The management approaches in our trial each include
specific components, such as medications, exercises, spinal
manipulative therapy, and advice, many of which have
been the focus of recent systematic reviews. Published find-
ings show that acetaminophen,** NSAIDs,**~*% muscle re-
laxants,*>*”* conditioning exercises and certain aerobic
activities,’ and advice to stay active’’ may provide short-
term benefit for patients with acute low back pain;
NSAIDs,*” exercise therapy,**%:3%52755 massage,*®” and
cognitive behavioral or multidisciplinary biopsychosocial
rehabilitation therapy®®*® may be of some benefit for pa-
tients with chronic low back pain; and that current evidence
does not support bed rest*”:°° or physical agents or modal-
ities for acute or chronic low back pain.*”®! There is little
or no support for the use of transcutaneous electrical
nerve stimulation,®? traction,®* and specific exercise reg-
imens®®*3; and despite more than 20 RCTs of acupunc-
ture for acute and chronic back pain, evidence support-
ing the effectiveness of its use is unclear.’” Guidelines for
the treatment of low back pain of less than 3 months’
duration are consistent with the above findings, recom-
mending the use of acetaminophen, NSAIDs, and aero-
bic activities,'*'? and recommending against bed rest,
physical agents, and transcutaneous electrical nerve
stimulation and other modalities.'*"?

Several RCTs and systematic reviews comparing chi-
ropractic’s core procedure, spinal manipulation, with
other interventions have reported favorable outcomes
relative to both sham and active treatments in acute*”-**
and chronic*” low back pain, and guidelines support its
use.'>!? Nevertheless, more recent findings suggest that
spinal manipulation may not be more effective than con-
ventional treatments for acute or chronic low back
pain.’”*®® In a meta-regression analysis of 39 RCTs, spi-
nal manipulation was found to be superior only when
compared with sham or therapies known to be ineffec-
tive, such as traction or bed rest.®> However, the inves-
tigators of a systematic review and best evidence synthe-
sis of 46 RCTs of spinal manipulative therapy for low
back pain concluded that spinal manipulation is as effec-
tive as NSAIDs and may result in marginally better clin-
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ical outcomes relative to general practitioner care in the
short-term and physical therapy in the long-term for pa-
tients with chronic pain.®® The literature also indicates
that analgesics and other medications given during the
course of standard medical care are much more likely to
be associated with adverse reactions than are compara-
tor treatments,'>*>4¢4%:6¢ and may delay recovery,®’
and that complications following spinal manipulation of
the lumbar spine are very rare,6*¢¢:68:6?

In addition to our trial, chiropractic care or spinal
manipulative therapy has been compared with physical
therapy and/or medical care in a few recent, well-conducted
RCTs and observational studies. No clinically meaning-
ful treatment-group differences in outcomes were found
in the total study populations of the RCTs conducted by
Meade et al,'®'” and Skargren et al,***" although cer-
tain subgroup differences were detected. Cherkin et al'’
also reported no meaningful differences between chiro-
practic and physical therapy outcomes, and their pain
and disability outcomes were only slightly better than
those observed in a group receiving only an educational
booklet. An additional RCT comparing subacute-pain
patients receiving 12 weeks of either osteopathic or rou-
tine medical care found comparable clinical outcomes
but greater prescription-medication use in the medical
group.”?

Three observational studies are worth noting. Pain and
disability outcomes were similar at 6 months among acute
and subacute low back pain patients of primary care phy-
sicians, orthopedic surgeons, and chiropractors.'® Acute
and chronic low back pain patients of chiropractors en-
rolled in a large observational, practice-based study had
better pain and disability outcomes after 1 year than did
patients of medical physicians.”® Among respondents of a
national survey in the United States, persons visiting chiro-
practors for back or neck pain treatment in the past year
were more than twice as likely as those visiting conven-
tional providers to rate their care as “very helpful” (61%
vs. 27%).”" However, given the lack of randomization and
evidence indicating that patients of chiropractors and med-
ical physicians differ with respect to health status and other
prognostic factors,”>”* findings from these observational
studies are not easily interpretable.

Regardless of treatment, a large proportion of persons
with low back pain do not become pain- and disability-
free. In our trial, only about 20% of participants had
absolutely no symptoms after 12 and 18 months, and
more than 25% reported having pain most or all of the
time. These figures are consistent with the findings from
a review of low back pain in general patient populations,
showing that up to 75% of patients still have pain 12
months later, and 60% of those who became pain-free
relapsed within 12 months.”* Similar findings have been
reported in more recent long-term clinic-"® and popula-
tion-based studies.”> Given this natural history of often
persistent and recurring pain in a large segment of low
back pain sufferers, even after one or more episodes of
care, and the high prevalence of significant comorbidity,”®

it is apparent that focusing on the low back may not be
the optimal strategy for long-term relief. Interventions
that address behavior modification aiming for long-term
benefits in general health and well-being, rather than
back-specific treatment, may be more effective in amelio-
rating back pain and its many personal, social, and eco-
nomic consequences. For example, promoting exercise
and leisure-time physical activity may be an inexpensive,
safe, and efficacious approach to reduce not only low
back pain and associated work-loss days,**”” but also psy-
chologic distress and pain-related fear and anxiety.’”3
Consistent with findings from other recent RCTs showing
the benefits of supervised exercise for patients with sub-
acute and chronic low back pain,””~®! the generally
more favorable outcomes among physical therapy par-
ticipants may be due to the therapists’ greater emphasis
on active care.®?

Although randomization and an 18-month follow-up
rate of almost 90% likely preclude appreciable bias due
to confounding or selective follow-up loss, findings from
our clinical trial should be considered in light of the fol-
lowing limitations. First, because of the nature of the
interventions, there could be no masking of participants
or providers. Estimates of treatment effects could be bi-
ased by differential error in outcome measurement or by
differential behavior of providers or participants during
follow-up that might affect the outcome. The estimated
effects of treatment on perceived changes in symptoms
may be especially affected by lack of patient blinding.
Second, if the eligible patients who declined to partici-
pate differed from participants on factors that modify
treatment effects, then our effect estimates may not accu-
rately reflect the results that would have been obtained
from the total source population. Although this does not
impact the study’s internal validity, generalizing the find-
ings may be problematic. Third, generalizing the findings
to patients in other settings or to those who receive their
health care through different reimbursement mecha-
nisms may not be appropriate. Healthcare practitioners
in other environments may manage their low back pain
patients in ways that affect treatment results, and fee-for-
service and other reimbursement systems (e.g., Workers’
Compensation, personal injury) may involve incentives
that affect utilization and outcomes. Nevertheless, our
study population is clinically similar to other ambulatory
low back pain populations,'®?>#3-37 and we have no
evidence that nonparticipants were systematically differ-
ent from participants, or that treatment effects apprecia-
bly vary by baseline episode duration or other clinical
subgroups.

H Conclusion

Small differences in clinical outcomes were observed
among low back pain patients randomized to chiroprac-
tic care with and without physical modalities, and medical
care with and without physical therapy during 18 months
of follow-up. The differences in pain and disability out-
comes between medical and chiropractic care without
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physical therapy or modalities are not clinically mean-
ingful, although patients of chiropractors are more likely
to perceive improvement. Changes in reported pain and
disability scores may reflect clinical outcomes, whereas
perceived improvement may also reflect satisfaction with
care or lack of blinding. Physical therapy may be more
effective than medical care alone for some patients,
whereas physical modalities used by chiropractors ap-
pear to have no effect. Regardless of treatment, a major-
ity of each group had some degree of low back pain at the
end of follow-up. Other promising multi-intervention
strategies, such as coupling manual and behavioral ther-
apies with the promotion of physical activity, may more
favorably influence long-term prognosis and should be
the focus of subsequent research.
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H Key Points

e A randomized clinical trial was conducted among
low back pain patients to compare the long-term ef-
fectiveness of medical and chiropractic care for low
back pain and to assess the effectiveness of physical
therapy and modalities in a managed-care practice
setting.

e A total of 681 patients presenting to a managed-
care facility were randomized to medical care with
and without physical therapy, and chiropractic
care with and without physical modalities; 610
(89.6%) were followed up through 18 months.

e The differences in pain and disability outcomes
between medical and chiropractic care without
physical therapy or modalities are not clinically
meaningful, although patients of chiropractors are
more likely to perceive improvement.

e Physical therapy may be more effective than
medical care alone for some patients, whereas
physical modalities used by chiropractors appear
to have no effect. Regardless of treatment, a major-
ity of each group had some degree of low back pain
at the end of follow-up.
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