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)bjectives: To assess the effectiveness of multidisciplinary reha-
litation in the treatment of fibromyalgia in comparison to standard
1edical care.

gQ

Acthods: Seventy-nine men and women were randomly assigned to
ne of two groups. The intervention group consisted of a rheumatolo-
ist and physical therapist intake and discharge, 18 group supervised

xercise therapy sessions, 2 group pain and stress management lec-
tures, | group education lecture, | group dietary lecture, and 2 mas-
age therapy sessions. The control group consisted of standard medi-
al care with the patients’ family physician. Outcome measures in-
Juded self-perceived health status, pain-related disability, average
ain intensity, depressed mood, days in pain, hours in pain, prescrip-
tion and nonprescription medication usage, and work status. Out-
~omes were measured at the end of the 6-weck intervention and at
15-month follow-up.

o P 9

Results: Thirty-five out of 43 patients from the intervention group
ind 36 out of 36 patients from the control group completed the study.
There were no statistically significant differences between the 2
groups prior fo intervention. Intention-to-treat analysis revealed that
the intervention group, in comparison to the control group, experi-
enced statistically significant changes at intervention completion in
self-perccived health status, average pain intensity, pain related dis-
ability, depressed mood, days in pain, and hours in pain, but no sig-
nificant differences in nonprescription drug use, prescription drug
use, or work status. At 15 months, all health outcomes retained their
significance except health status. Nonprescription and prescription
drug use demonstrated significant reductions at 15 months. Binary
logistic regression indicated that long-term changes in Pain Disability
Index were influenced by long-term exercise adherence and income
status.
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sion September 7, 2003, accepted September 12, 2003.
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The Effectiveness of Multidisciplinary Rehabilitation in the
Treatment of Fibromyalgia

A Randomized Controlled Trial

Mark Lemstra, MSc and W. P. Olszynski, MD, PhD, FRCP(C)

Conclusions: Positive health-related outcomes in this mostly unre-
sponsive condition can be obtained with a Jow-cost, group multidis-
ciplinary intervention in a community-based, nonclinical setting.

Key Words: fibromyalgia, randomized controlled trial, multidisci-
plinary, effectiveness

(Clin J Pain 2005;21:166-174)

Fibromyalgia is an ever-increasing concern in western and
industrialized countries.! Chronic widespread musculo-
skeletal pain and multiple tender points characterize this syn-
drome with an unknown etiology.” Population-based estimates
of the prevalence of the disorder generally range from 0.5% to
5.8%, although the prevalence of chronic widespread pain
alone is considerably higher.*'? There can be wide variability
in prevalence from one neighboring country to the next, and
the disorder has generally not been identified or at lcast well
studied in nonindustrialized nations or cultures.'"'? These dif-
ferences have been assumed to be at least partially the result of
diagnostic settings and labeling, social awareness, and disabil-
ity insurance incentives rather than any real differences inmor-
bidity pattern,!""'®'* although opposing views do exist.” At
this time, the variables of female sex, older age, low education
attainment, lower social status, and psychologic distress ap-
pear to be associated with this disorder on a population-based
|CV€L4_7'9'IS

Because the etiology is unknown, treatment of fibromy-
algia is mostly symptomatic. Many pharmacologic, physical,
and other therapies have been widely used to treat this disor-
der, although scientific evidence of their effectiveness is still
lacking.! For that reason, the physical rehabilitation of muscu-
loskeletal disorders has been combined with psychologic, be-
havioral, and educational interventions.' This multidisci-
plinary treatment is practiced in pain clinics and rehabilitation
centers, which have rapidly increased in number over the last
few decades. ' Unfortunately, the effectiveness of these cen-

tcrs has rarely been tested specifically for fibromyalgia let-

alone the cost effectiveness.' A recent systematic literature re-
view of 1808 abstracts concluded that there appears 1o be little
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scientific evidence supporting the effectiveness of multidisci-
plinary rehabilitation for fibromyalgia and chronic widespread
musculoskeletal pain. The reviewers did find some benefit,
however, in seven papers with behavioral treatment, stress
management, patient education, and physical exercise, al-
though higher quality randomized trials in the field would be
required to confirm their effectiveness.' Other meta-analyses
suggest that nonpharmacologic management of fibromyalgia
has more efficacy than pharmacologic management,'” with the
most evidence supporting cognitive behavior therapy and, to a
greater extent, general aerobic exercisc.'”"'®

In response to the findings of these 3 meta-analyses, a
prospective, randomized controlled trial was designed to test
the effectiveness of multidisciplinary rehabilitation in a low-
cost, group nonclinical setting in comparison to standard medi-
cal care. The primary outcomes were health status, average
pain intensity, pain-related disability, depressed mood, daysin
pain, hours in pain, medication usage, and work status between
the two groups. Secondary outcomes included determining if
change in health outcome at intervention completion was due
to active stage of change instead of randomized group alloca-
tion and if long-term changes in health outcome were due to
continued cxercise adherence. Binary logistic regression was
used in an attempt to describe the relationship between the out-
come variable of long-term Pain Disability Index (PDI) change
and potential explanatory variables. The methodology of
the trial was based on the recommendations listed by the
CONSORT statement. 'Y

MATERIALS AND METHODS
Study Design and Subjects

A trial project of 20 cases was initiated prior to the ran-
domized trial to determine protocol effectiveness, adherence,
safety, and the validity and reliability of the questionnaire
(same health outcomes as current study). These cases were not
included in the randomized trial. Upon completion of the trial
project, a letter was sent to every family physician within city
limits asking them to refer patients to the research protocol.
Eligible subjects required: 1) a referral from their physician
indicating that their patient was believed to have fibromyalgia
and was safe to participate; 2) chronic (6 months not 3 months)
widespread pain in at least 3 quadrants of the body and at least
11 tender points out of 18 when a pressure of approximately 4
kg was applied®; and 3) be 18 years of age or older to give
written informed consent. Patients were to be excluded if their
pain was of a malignant nature. Patients were not excluded for
any other comorbidity.

Eighty-two potential subjects were referred. Three pa-
tients indicated that they were not interested in participating.
Seventy-nine men and women were randomly assigned to 1 of
2 groups each with a 6-week duration. The intervention group
consisted of a rheumatologist and physical therapist intake, 18

© 2005 Lippincont Williams & Wilkins

group supervised exercise therapy sessions, 2 group pain ¢
stress management lectures, | group education lecture, 1 gro
dietary lecture, 2 massage therapy sessions, and at the end
the program a rheumatologist and physical therapist dischar,
The initial rheumatologist evaluation was intended to obtai;
detailed history, confirm the diagnosis of fibromyalgia, a
verify appropriateness to participate. It was also intended
develop a management plan with the patient including encor
agement to limit medication usage, promote long-term lii
style changes, create realistic expectations, promote the impc
tance of full active participation, and communicate with t
family physician. The physical therapist was to provide a d
tailed biomechanical evaluation, provide education on ht
versus harm, identify barriers to participation, and initiate .
action plan to prevent dropout. The physical therapist did n
provide mobilization or manipulation techniques or passi-
therapies. The exercise therapist was responsible for supervi
ing the exercise therapy sessions, which included submaxim
aerobic exercise (5 minutes initially of 50% max oxygen co
sumption [VO,] treadmill progressing to 20 minutes at
weeks), stretching before and after weight training (5 minur
lower body and 5 minutes upper body), and light weight trais
ing (2 sets of 15 repetitions with the leg press, leg extensio
seated row, and lat pulldown machines beginning in weigi
with 10 and progressing to 30 pounds). The exercise therapi
was also responsible for monitoring attendance and creating
social, nonintimidating environment for the patients. The Ph)
level psychologist provided 1 3-hour group iecture on rela)
ation training and another 3-hour group lecture on behavior:
modification including pain and stress management. Bot
group sessions were lecture format and practical to transfe
information (educational style in comparison to tradition:
one-on-one therapeutic style). The rheumatologist was also re
sponsible for providing a 3-hour general management and edu
cation lecture on fibromyalgia that encouraged active manage
ment approaches and concluded with a question and answe
session. The rationale for patient education, behavioral man
agement, stress management, and physical exercise was base:
on the conclusions of 3 recent systematic literature re
views."!'® The dietician was to provide 1 3-hour group lec
ture on general dietary goals and strategies to attain them, The
massage therapist was to provide 2 20-minute individual ses.
sions with the goal being more relaxation and a means of re.
ward after initial exercise sessions than any type of therapeutic
benefit. There was no rationale, other than possible patient sat-
isfaction, for the dietary or massage interventions. There was
no vocational or return to work component. The waiting list
control group consisted of standard care with the patient's fam-
ily physician. The control intervention included medical spe-
cialist referral (8%), referral to treatment (53%), education
(3%0), medication (22%)), further diagnostics (3%), and nothing
at all (11%). The unit of randomization was individual, com-
puter-generated, and envelope concealed. This process, as well
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as intervention allocation, was under the supervision of a data
manager. Blinding of patients and therapists to treatment status
was not considered possible so treatment credibility was evalu-
ated in both patients (questionnaire) and therapists (interview)
prior to intervention. Therapists were blind as to which of the
many outcome variables were primarily under evaluation and
were unaware of any specific hypotheses concerning out-
comes. As such, the therapists could not decide to prioritize
any one health outcomc at the expense of another (ie, function
over pain). All 3 intervention groups occurring at different
times had the same treatment practitioners and followed the
same written protocol. No evaluation, however, was provided
to cnsure that the therapists actually adhered to the protocol,
although there is no evidence to suggest this did not occur. The
outcome assessor (principal investigator) was blind to the in-
tervention status during both the trial and analysis. Additional
treatments or interventions other than family physician were
discouraged during the trial but were measured if not adhered
to. The trial was terminated for any one participant ifany medi-
cal condition prohibited safe continuance. There was no direct
or indirect charge to the patients for the research protocol.

The intervention was to occur in a local YMCA to pro-
mote a social, nonclinical, nonintimidating environment that
attempted to avoid a “white coat syndrome.” The primary
components of the intervention were submaximal general ex-
ercise, education, lifestyle changes, and self-management. Ac-
tive participation was maximized with supervised visits, phone
calls with every absence, and scheduled attempts to determine
knowledge retention. The patients were involved in develop-
ing their own management plan, developing realistic short-
term expectations, and identifying barriers to recovery and
management,

Outcome Measures

Written questionnaires were completed at the time of
randomization and at the completion of the 6-week interven-
tion. A phone questionnaire was conducted at 15 months (by
the exercise therapist) after the completion of the intervention.
Before and after blinded measurements were taken for the fol-
lowing: health status from | (excellent health) to § (poor
health),?® average pain in the last month from 0 (no pain) to 10
(pain as bad as it can be) (Visual Analog Scalc?!), 7 questions
on how chronic pain impacts in their everyday life including
family, recreation, social activity, occupation, sexyal behav-
ior, self care, and life support activity (Pain Disability In-
dex®?), 21 statements that best describe their feelings within
the last 2 weeks (Beck Depression Inventory [BDI] I1*%), days
in pain and hours in pain without relief in the fast 30 days,
prescription and nonprescription drug usage in the last 30 days,
and work status. Stage of change was measured prior to the
intervention by way of questionnaire.2® This questionnaire is
relevant to over 12 problem behaviors inchuding chronic rheu-
matoid arthritis and osteoarthritis®® but has never been vali-
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dated specifically for a fibromyalgia population. The authors
substituted the word fibromyalgia wherc appropriate in (he
original questionnaire.

Statistical Analysis

X tests were used for comparisons of categorical vari-
ables and analysis of variance for comparisons of continuous
variables to determine baseline differences between the 2
groups. A priori sample size determination indicated that 36
patients would be required to complete each group to detect a
difference (beta of 0.80, alpha of 0.05, difference of 10, and
standard deviation of 15). The intention-to-treat principle was
used to compare the intervention and control groups. Dropouts
were coded as having no improvement or regression in health
outcomc from baseline. Independent sample / tests were used
to compare the absolute difference in the means between the 2
groups in all measurements except change in work starus in
which a x? test was used. Ninety-five percent confidence in-
tervals (95% Cls) were also built around the mean absolute
difference between the 2 groups. Greater weight was placed on
reviewing the ClIs and limits, in comparison to the P valucs,
when determining whether or not the intervention had a sig-
nificant effect on health outcome.?% Multiple comparison ad-
Jjustment (ie, Bonferroni) was not used. Although valid in
preventing alpha-type errors, these methods are known to sub-
stantially increase beta type errors and imprecision.?® Indepen-
dent sample ¢ tests were used to determine if the changes ob-
served between the intervention group and the control group
were a result of stage of change in both groups rather than
randomized group allocation. Paired ¢ tests were uscd to deter-
mine if the changes observed in the intervention group at in-
tervention completion retained their significance at the 15-
month follow-up (no comparison to control group at long-term
follow-up). Independent sample ¢ tests were also used to deter-
mine if long-term changes observed in the intervention group
were aresult of continuing on with the scheduled exercise pro-
gram in comparison to quitting,

Multivariate adjustment (binary logistic regression) was
used in an attempt to describe the relationship betwecn the out-
come variable of long-term PDI change (defined as above or
below the mean change of 15 points on the scale from baseline
representing both statistical and clinical change) and the po-
tential explanatory variables, To accommodate for sample
size, a hierarchal well-formulated front-wise modeling ap-
proach was used instead of a computer generated stepwise al-
gorithm.* The unadjusted effect of each covariate was deter-
mined and then entered one step at a time based on changes in
the -2 log likelihood and thc Wald test.26 The final model in-
cludes factors with beta values for which the P values were less
than 0.05. Confounding was tested by comparing the estimated
coefficient of the outcome variable from models containing
and not containing the covariates.?**” Interaction was tested
with product terms.?%?7 R? was used to determine the propor-

© 2005 Lippincott Williams & Wilkins
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tion of variance in the outcome variable explained by the
knowledge of the explanatory variables but not as a measure of
the appropriateness of the final model.?%?” Goodness-of-fit of
the final model was assessed by the Hosmer-Lemeshow statis-
tical test.2” The final results are presented as adjusted odds ra-
tios (ORs) with 95% Cls. All analyses were performed with an
SPSS 10.0 software package.?®

RESULTS

Participant Flow

Forty-three subjects began the intervention group, and
36 subjects began the control group. Seven subjects quit the
intervention protocol prior to completion (16.3%), Six subjects
quit within the first 2 weeks citing lack of time as a reason. One
subject quit the intervention due to complications with a medi-

cal condition not related to the study. In total, 36 subjects co
pleted the 6-week intervention, and all 36 subjects comple
the control (Fig. 1). Thirty-five intervention subjects out of
completed the 15-month follow-up on the intervention gro
(1 moved to unknown new location). There was some diff:
ence between those that completed the program and those t!
quit in stage of change, but the results were not statistica,
significant (likely due to lack of sample size). Three separ:
intervention groups and 2 separate control groups began t
protocol from January 1, 2001 to June 15, 2001. Patient
cruitment began | month before the initiation of the trial a;
continued until June 15, 2001. All interventions were cor
pleted by July 31, 2001. Fifteen-month follow-up informatic
was collected on each intervention group upon completion .
the intervention with a study completion date of October 3
2002.

PROGRESS THROUGH VARIOUS STAGES OF RANDOMIZED TRIAL

[Eligible Patients n=82)
J

[Not Randomized n=3 (administrative reasons)

[Received Intervention n=43|
{

[Received Control Intervention n=36)
{

[Follow-up at Intervention Completion n=36 [Follow-up at Control Completion n=36

Received Intervention n=36
Quit Intervention n=7

Lack of Time Reasons n=6

Medical Reasons n=1

(non-intervention related)

-L

[Follow-up 15-months Post Intervention n=35)

Follow-up n=35
Lost to Follow-up n=1

(moved to new location)

FIGURE 1. Progress through various stages of the randomized trial.

© 2005 Lippincott Williams & Wilkins
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Characteristics of the Subjects

The baseline demographic, clinical, and psychologic
characteristics between the intervention group and the control
group were similar (Table 1). Highlights in the intervention
group include [21.7 months of previous pain, mean depressed
mood levels higher than 16 (18.2) suggesting marked de-
pressed mood for the entire group, and only 23.3% of the group
expecting that the intervention would help, although the entire
group was at least prepared to make small changes to aid in
their rehabilitation, In comparison, the control group included
120.6 months of previous pain, mean depressed mood levels of
17.9, and only 19.4% of the group expecting the intervention to
help, although this entire group was also prepared to make at
least small changes to aid in their rehabilitation. In summary,
there were no statistically significant differences in baseline
characteristics between the two groups.

Intervention Group in Comparison to
Control Group

Subjects in the intervention group had a statistically
significant increase in their self-perceived health status
while decreasing their scores in average pain intensity, PDI,
BDI scores, days in pain, and hours in pain in comparison to
the control group. Review of the 95% Cls of the absolute dif-
ference and the resulting P values indicatc that there were no
statistically significant changes in prescription or nonprescrip-
tion drug usage or work status at intervention completion
(Table 2).

To determine if the results observed between the inter-
vention group and the control group were due to active stage of
change instead of randomized group allocation, thc groups
were stratified into the 2 categories of active stage of change
and preparing to make small changes. One difference was
noted based on this stratification (average pain; P=0.012), but
none of the other health outcomes exhibited any statistically
significant difference based on differences of being actively
engaged in change in comparison to preparing to make change.

Twenty subjects in the intervention group reported mi-
nor musculoskeletal pain as a side effect, and four subjects in
the control group indicated stomach irritation reportedly due to
drug intervention. Cointerventions were avoided in all subjects
during the trial, except 2 patients in the intervention group that
maintained chiropractic or massage treatments as needed
(three and two treatments, respectively). Attendance adher-
ence to the entire protocol was 90.56 + 1.72% at intervention
completion for those that completed the intervention with
no one below 80% attendance adherence (protocol adher-
ence was not formally measured). There were no other proto-
col deviations.

Upon program completion, the intervention patients
were asked to evaluate which treatment parameters were be-
lieved to be effective from 1 to 10 with 0 being completely not

170

effective and 10 being completely effective. In order of pref-
erence, the patients prioritized supervised group exercise ses-
sions at a mean score of 7.89 + 2.70, physical therapy advice
5.64 + 3.72, rheumatologist advice and group education lec-
ture 4.56 + 3.83, psychologist group pain and stress manage-
ment lectures 4.00 + 3.59, massage therapy 3.75 & 3.90, and
the group dietary lecture at 3.06 = 3.60.

Long-Term Changes in Intervention
Group Alone

Follow-up at 15 months postintervention revealed that
the intervention group maintaincd statistically significant
changes in all of the health cutcomes mentioned above (aver-
age pain intensity, PD1, BDI scores, days in pain, and hours in
pain) except health status, which regressed back to original
baseline levels. At 15 months, the variables of prescription
drug usc and nonprescription drug use demonstrated statisti-
cally significant lowering for the first time in the intervention
group. No changes were found in work status (Table 3). Com-
parisons were not made to the control group.

In total, 51% of the intervention group self-reporied that
they continued on with their exercise program at least 3 times
a week during the 15-month follow-up period. Those that con-
tinued on with their exercise program had higher health out-
comes than those that did not in PDI scores (P = 0.012), BDI
scores (P =0.047), and nonprescription medication usagc (P =
0.009). No differences were found in the other health outcomes
based on differences in long-term exercise adherence.

Binary logistic regression was used to determine if any
variable had an independent effect on the outcome of long-
term change in PDI scores. Only the covariate of continued
exercise adherence upon completion of the initial intervention
was a factor in the final model (OR = 5.333; 95% CI 1.446-
19.671). In other words, those that did not continue on with
their exercise program were 5.3 times less likely to have long-
term changes in their PDI scores (lowering of at least 1S points
in a scale of 70 points). The variable of income status was de-
termined to be a confounder but not an effect modifier and, as
such, was controlled for in the final model. Once controlled,
income levels above $40,000 had a positive effect on outcome
(77% more likely to lower PDI scores greater than 15 points).
There were no other statistically significant confounders or ef-
fect modifiers influencing the final regression model. The R?
of the final model was 0.441, suggesting reasonable explana-
tion of the proportion of variance in the cutcome variable ex-
plained by the knowledge of the explanatory variables. The
goodness-of-fit test result (P = 0.803) suggests that the final
model is appropriate and that the predicted values are accurate
representations of the observed values in an absolute sense. In
other words, the final model is able to estimate the probability
of the outcome variable (long term change in PDI scores). The
results are presented in Table 4,

© 2005 Lippincott Williams & Wilkins
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TABLE 1. Baseline Characteristics of Fibromyalgia Patients

Variable Intervention Control P

Patients 43 36
Age (y)-mean + SD 49,70 £ 9.57 49,11 4+ 13.38 0.82
Sex—female (%) 37/43 (86.0) 30/36 (83.3) 0.73:
Marital status—married (%) 26/43 (60.5) 20/36 (55.6) 0.65!
Family income (%) 0.210

0-3$20,000 10/43 (23.3) 13/36 (36.1)

$20,001-840,000 17/43 (39.5) R/36 (22.2)

$40,001-860,000 11/43 (25.6) 13/36 (36.1)

QOver $60,000 5/43 (11.6) 2/36(5.6)
Education (%) 0.95

University/college 19/43 (44.2) 15/36 (41.7)

High school graduate 20/43 (46.5) 18/36 (50.0)

Less than high school graduate 4/43 (9.3) 3/36 (8.3)
Current self-reported health (1-5)-mean + SD 3.60+1.03 3.67+0.89 0.77
Onset of pain in mos—mean + SD 121.70 £ 128.36 120.64 £ 118.32 0.99:
Primary pain concern (%) 0.95

Head/neck/shoulders/arms 26/43 (60.5) 22/36 (61.1)

Back/legs 14/43 (39.6) 11/36 (38.9)
Precipitating event like an accident-yes (%) 18/43 (41.9) 11/36 (30.6) 0.29
Average pain intensity in last month (I-10)-mean £ SD 7.14 £ 1.37 7.56 £1.38 0.18
Most pain intensity in last month (1-10)~mean + SD R49+1.24 881 £1.12 0.24
Lawest pain intensity in last month (1-10)-mean + SD 4.19+2.37 4,61 £2.35 0.42
Days in last month with pain-mean + SD 28.86£3.19 28.82+£4.45 0.46
Usual pain in hours without relief-mean +SD 637.47 +£207.72 600.08 + 248.35 0.46
Self-reported symptoms (%)

Fatigue-yes 40/43 (93.0) 34/36 (94.4) 0.79

Sleep deprivation—yes 42/43 (97.7) 34/36 (94.4) 045

Emotional problems-yes 28/43 (65.1) 23/36 (63.9) 0.91

Headaches—yes 33/43 (76.7) 28/36 (71.8) 0.91.

Morning stiffness—yes 41/43 (95.3) 33/36 (91.7) 0.50

Depression—yes 25/43 (58.1) 22/36 (61.1) 0.78

Anxiety-yes 29/43 (67.4) 24/36 (66.7) 0.94

Frustration-yes 37/43 (86.0) 28/36 (77.8) 0.33
Number of nonprescription medications—-mean + SD 1.14 £0.35 1.11 £0.32 0.70
Number of prescription medications—mean + SD 1.33+0.47 1.28 £0.45 0.65
Currently employed-yes (%) 26/43 (60.5) 18/36 (50.0) 0.35
Current/previous employer-sympathetic to condition (%) 13/43 (30.2) 8/36 (22.2) 042
Current/previous employment-like job (%) 18/43 (41.9) 14/36 (38.9) 0.78
Expect intervention will help (%) 10/43 (23.3) 7/36 (19.4) 0.78
Current stage of change (%) 0.251

Not intending to make change (precontemplation) 0/43 (0.0) 0/36 (0.0)

Contemplating change but not ready (contemplation) 0/43 (0.0) 0/36 (0.0)

Prepared to make small changes (preparation) 14/43 (32.6) 16/36 (44.4)

Actively engaged in change (action) 15/43 (34.9) 14/36 (38.9)

Actively engaged in change for months (maintenance) 14/43 (32.6) 6/36 (16.7)
Beck Depression Inventory—mean + SD 18.23 +10.72 17.89 x 10.03 0.88
Pain Disability Index—mean £ SD 33.63£10.78 33.47 £ 7.89 0.94.
© 2005 Lippincott Williams & Wilkins 17
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TABLE 2. Reported Change in Health Outcomes at Intervention Completion

Absolute Difference

Variable Intervention Cantrol Between Groups (95% Cl) P

No. subjects 43 36
Change in health status 060012 -0.03=x0.11 0.63 (0.31-0.95) 0.000
Change in average pain intensity 1.02 4 0.25 0.22+0.20 0.80 (0.14-1.46) 0.019
Change in Pain Disability Index 8.70 £ 1.51 1.97 £ 1.56 6.73 (2.38-11.07) 0.003
Change in Beck Depression Inventory 7.74 £1.17 0.97+0.75 6.77 (3.87-9.67) 0.000
Change in days in pain last mos 7.49 158 1.17 £ 1.06 6.32 (2.36-10.28) 0.002
Change in hours in pain last mos 27684+ 5047 27.53+4193 249,31 (115.48-383.14) 0.000
Change in prescription drugs 0.38 +£0.42 0.21+£0.31 0.17 (-0.85-1.18) 0.743
Change in nonprescirption drugs -0.81+0.12 —~0.69+0.23 -0.12 (—0.77-0.53) 0.716
Change in work status (%) 0.193

No change 38/43 (88.4) 34/36 (94.4)

Back to work 5/43 (11.6) 1/36 (2.8)

Off work as result 0/43 (0.0) 1/36 (2.8)

Plus-minus values are means = standard error of the mean.

DISCUSSION
We found that low-cost multidisciplinary rehabilita-
tion in a group setting and nonclinical environment was ef-
fective in increasing health status while reducing average
pain intensity, pain-related disability, depressed mood, days
in pain, and hours in pain in the short term. In the long term,
all of these health outcomes retained their significance (ex-

cept hcalth status) including statistically significant lower-
ing of nonprescription and prescription medication usage.
There were no short- or long-term changes in work status. The
results of binary logistic regression on the outcome of long-
term change in PDI scores suggest that this outcome is influ-
enced by long-term adherence to exercise and higher income
status.

TABLE 3. Reported Additional Change in Health Outcomes at 15-Month Follow-up in

Intervention Group

Absolute Difference

Variable Between Groups (95% CI) P

No. subjects 43

Change in health status 0.33 (—1.26-0.64) 0.042
Change in average pain intensity -0.21 (-0.80-0.38) 0.479
Change in Pain Disability Index -6.51 (-11.33——1.69) 0.009
Change in Beck Depression Inventory 2.77 (—0.85-6.39) 0.130
Change in days in pain last mos 1.35 (~2.88-5.57) 0.523
Change in hours in pain last mos -174,37 (~278.04—70.71) 0.002
Change in prescription drugs -0.51 (-0.86-—0.17) 0.005
Change in nonprescription drugs -1.09 (—1.59-—0.60) 0.000

Change in work status (%)
No change
Back to work
Off work as result

43/43 (100.0)
0/43 (0.0)
0/43 (0.0)

Changes reported in this table are the changes in the intervention group from intervention completion to 15-
month follow-up with no comparison (o the control group, Either the result is not significant, and no additional
change is observed (average pain intensity, BDI, days in pain, work status), or the change is significant and the
observed results have either regressed to baseline levels (health status) or progressed to a new significance level

(PDI, hours in pain, drug usage).
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TABLE 4. Independent Variables Associated With Long-Term Pain Disability Index Change

Dependent variable
Pain Disability Index change
Above 15-point improvement on scale = 0
Below [5-point improvement on scale = !
Independent or explanatory variables
Did not continue exercise program upon completion*
Income status above $40,000 per yeart
Final R? = 0.441
Hosmer-Lemeshow test for goodness-of-fit P = 0.803

SE P Adjusted OR (95% C
1.674 0.666 0.012 5.333 (1.446-19.671
~1.482 0.676 0.029 0.227 (0.060-0.856)

The odds ratios presented above have been adjusted for all other covariates in the final model.

Description of Reference Categories:

*Continued with exercise program after intervention completion = 0; did not continue with exercise program = |.

tincome status below $40,000 = 0; income status above $40,000 = 1.

Previous high-quality randomized trials have deter-
mined that self-management education and exercise had posi-
tive effects on quality of life, self-efficacy, and the Fibromy-
algia Impact Questionnaire®®; group education plus cognitive
intervention demonstrated improvements in pain coping and
pain control*”; behavioral intervention and education had im-
provements in depression, self-reported pain behavior, ob-
served pain behavior, and myalgia scores®'; and aerobic exer-
cise had positive effects on pain distribution, point tenderness,
work capacity, pain, energy, and global subjective improve-
ment, whereas stress management had positive influences on
point tendemess alone.*?

The design, data collection, and analysis of the trial and
the consistency of the current findings to other randomized
trials with similar treatment parameters leads the authors to
believe that the study has high internal validity. The study also
appears to have high external validity, as the baseline charac-
teristics of the study subjects are very similar to the baseline
characteristics of previous population-based research and ran-
domized trials. For example, the baseline characteristics are
similar to previous population-based research in the areas of
age, sex, education level, and depression and to the random-
ized trials mentioned above in age, sex, education level, de-
pression, onset of pain, and employment status. Only one trial
had an inconsistency in the area of high educational attain-
ment.*® As such, the study group is believed to be similar to
patients with fibromyalgia across varying populations and
similar to patients with fibromyalgia within other randomized
trials. An external generalizability consideration, however, is
that all of the intervention patients in the current study were in
at least some positive stage of change.?® If a patient is not will-
ing to engage in their own rehabilitation, treatment outcomes
are less likely.2* Treatment success observed during the inter-
vention was possibly due to this mental willingness to partici-
pate and change despite prior skepticism that the intervention

© 2005 Lippincott Williams & Wilkins

would not work. The results of the study retain internal valic
ity, as the control group was also in a positive stage of chang
However, health outcome differences were not observed whe
stratifying the groups based on active stage of change and prc
paring to make change in comparison to randomized grou
allocation. Nevertheless, it is likely that the results of the stud
can only be generalized to patient populations that are willin
to actively participate and change in comparison to others th:
are not willing to do so. As well, the results of the final regre:
sion model indicate that outcome is influenced by long-ten
adherence to exercise (a reasonable proxy for active stage
change).

The current study has other limitations to consider. Firs
the treatment patients were not blinded to intervention statu
as this was not considered possible. It is possible that the i1
tervention group responded differently in comparison to tt
control group as a result of the special attention and intere:
that they received, a phenomenon called the Hawthorne effec
Unfortunately, the authors did not include a control group th:
incorporated special attention and interest above and beyon
standard medical care and, as such, cannot determine the ind¢
pendent effect of this variable. Also, all of the study subjec
were volunteers. [t is possible that intervention patients mig}
have wanted to assist with favorable results and control p:
tients might have wanted to demonstrate unfavorable resu!l
after years of failed primary care. This potential was min
mized but not eliminated through the use of blinded measur
ments (subjects did not have access to their original scores ¢
questionnaires). This does not change the fact, however, th:
the effectiveness of the intervention has not been tested in
primary care (nonresearch) setting. Additional trials need to t
performed to determine which patient characteristics will er
hance or hinder intervention effectiveness. Component analy
sis studies need to be done to determine the extent to whic
each component within the multidisciplinary intcrvention cor
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(no single specific outcome like return to work or function in
comparison to pain) and can be implemented fora few hundred

In summary, our study provides evidence that short and
long-term positive health related outcomes in this mostly un-

tributes to health outcome. The optimal length of the interven- 3. Forseth KO, Gran JT, Husby G. A population study of the incidence of fibro-
tion also needs to be established (the current length of the study m.yalgm among women aged 26-55 yr. BrJ Rheumatol. 1997,36:1318-1 323.
b A 4, Lindell L, Bergman S, Petersson IF, et al. Prevalence of fibromyalgia and
was based on the average treatment duration in Saskatchewan, chronic widespread pain. Scand J Prim Health Care. 2000;18:149-153.
Canada). The cost effectiveness of the intervention also needs 5. Makela M, Heliovaara M. Prevalence of primary fibromyaigia in the
to be thorough e . . : . Finnish population. Br Med J. 1991;303:216-219.
ug ly rcvwwcd. In th(,: current intervention, the 6. Prescolt E, Kjoller M, Jacobsen S, etal, Fibromyalgia in the adult Danish
group nature and community setting of the protocol would population. Scand J Rheumatol. 1993:22:233-237.
have cost the patient approximately $300 Canadian for treat- 7. White KP, Harth M. Classification, epidemiology and natural history of
. : fibromyalgia. Cirr Pain Heudache Rep. 2001;5:320-329.
ment n ~ . - omya's P ; :
§tafﬁng and YMCA membership fees Fl‘nally, long _term 8. White KP, Speechly M, Harth M, etal. The London Fibromyalgia Epide-
exercise adherence was based on self-reporting. There is no miology Study: the prevalence of fibromyalgia syndrome in London, On-
way to confirm that the subjects actually performed their ex- tario. J Rheumatol. 1999;26:1570-1576.

: . 9. Wolfe F, Rass K, Anderson J, et al. The prevalence and characteristics of’
ercises, let al.one. perfomed them correctly. There lS‘ also n_o fibromyalgia in the general population. Arthritis Rheun. 1995;38:19-28.
V,"’ay of knowing if the patients actually performed their cogni- 10. Croft P, Rigby AS, Boswell R, et al. The prevalence of chronic wide-
tive-behavior therapy at home or any of their other self- spread pain in the general population. J Rhieumatol, 1993;20:710-713.

: : 11. Bruusgaard D, Evensen AR, Bjerkedal T, Fibromyalgia—a new cause of
management techniques taught during the program. disability pension. Scand J Soc Med. 1993:21:116-119.
Multidisciplinary rehabilitation is common in the treat- 12. Incohsson LT, Nagi DK, Pilimer SR, et al. Low prevalence of chronic
ment of ﬁbromyalgia and chronic widespread pain across widespread pain and shoulder disorders among Pima Indians. J Rheuma-
: : tol. 1996;23:907-909.
Noﬂh America, but the effectweness, let alone the C?St effec- 13. Pord CV. Somatization and fashionable diagnoses: illness as a way oflife.
tiveness, of these expensive programs are unknown. The un- Scand J Work Environ Health, 1997,23(suppl 37):16.
derlying hypothesis is that chronic pain is a specific medical 14. Wolfe F, Anderson J, Harkness D, Bennett RM, Caro XJ, Goldenberg DL,
disorder requiring specific clinical intervention.?” The current &';ﬁ:;”; ;,\: :,:’"S, :;13' ,“9’;’;‘.‘23'.’?,2‘73?‘,"72 status of persons with fibro-
multidisciplinary rehabilitation program is general in nature 15. McBeth J, MacFarlane GJ, Hunt IM, et al. Risk factors for persistent

chronic widespread pain: a community-based study. Rheumatology (Ox-
ford). 2001,40:95-101,

X ) 16. Flor H, Fydich T, Turk D. Efficacy of multidisciplinary pain treatment
Canac?xan dollars. Future studies nced to address the cost- centers: a meta-analytic review. Pain. 1992;49:221-230.
effectiveness of general self-management programs in com- 17. Rossy LA, Buckelew SP, Dorr N, et al. A meta-analysis of fibromyalgia

: : () . . st treatment interventions. Ann Behav Med. 1999;21:180 -191.
parison to m,ore sPeClﬁc clinical programs Wlt'h spemﬁc c‘m.l 18. Sim J, Adams N. Systematic review of randomized controlled trials of
cal or vocational goals. After all, fibromyalgia prevalence is nonpharmacological interventions for fibromyalgia. ClinJ Pain. 2002;18:
associated with Western culture, female gender, older age, 0 324—386-0 . 4. etal N ; ]
_- : : _ 19. Begg C, Cho M, Eastwood S, et al. Improving the quality of reporting o
1(?w income status, low gdpcatlonal attainment, and depres randomized controlled trials. The CONSORT statement. JAMA. 1696;
sion. Perhaps these associations suggest that a greater percent- 276:637-639.
age of patients would benefit from more simple and gencral 20. Health Canada. Statistical Report on the Health of Canadiuns. Otrawa:
- Ceheart Frace : . Publications Health Canada; 1999:1-345.
managemcnt approaches that focus on exercise, education, 21. Jensen MP, Karoly P, Braver S. The measurement of clinical pain inten-
lifestyle changes, and self-management. These low-cost, non- sity: a comparison of six methods. Pafn. 1986;27:117-126.
clinical alternatives would also enable patients to assist in the 22. Chibnall JT, ;ﬂit Ri- The pain ;’isz‘;i”tggi"dm gzﬂor Sgéucf"fe and nor-

) : : mative data. Arch Phys Med Rehabil. 1994;75:1082—1086.

management of their own disorder. 23. Beck AT, Sreer RA, Garbin MG. Psychometric properties of the Beck

Depression Inventory: twenty-five years of evaluation. Clin Psychol Rev.
108R;8:77-100.

24. Prochaska 1O, DiClemente CC. Stages of Change in the Modification of
Problem Behaviors. Newbury Park, CA: Sage; 1992.

Jensen MP, Nielson WR, Romano JM, et al. Further evaluation of the pain
stages of change questionnaire: is the rranstheoretical modei of change

,‘ responsive condition can be obtained with a low-cost, group
4 multidisciplinary intervention in a community-based, non- 25,
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