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ABSTRACT.

Objective. To examine the effectiveness of a supervised acrobic exercise program, a sell-munuge-
ment education program. and the combination of exercise and education for women wirh
fibromyalgia (FM)

Methods. One hundred fifty-two women were rundomized into one of 4 groups: exercise-only,
education-only, exercise and education, or control. The duration of the study was 12 weeks. All
subjects were analyzed at 3 times: before study. immediately upon completion. and 3 months alter
completion of the intervention program on measures of disubiliny. sell-efficacy. fitness, ender point
count, and tender point tenderness. Of the 152 women, complete data were availuble tor 95 and 69
wha complied with the protocol. In order to determine the group = time inferaction, a 2 way analysis
of variunce with repeated measures was used for cach measure,

Results. The only significant group x time interaction was reported with the compliance analysis for
the Self-Etficacy Coping with Other Symptoms subscale and the Six Minute Walk, If the program
wis followed, the combination of a supervised exercise progrum and group education provided
persons with FM with a better sense of control over their symptoms. Fitness improved in the 2
groups undergoing supervised aerobic exercise programs. However, the improvement in liness was
maintained at followup in the exercise-only group and not the combined group.

Conclusion. Subjects receiving the combination of exercise and education and who complied with
the treatment protocol improved their perceived ubility to cope with other symptoms. In additon, a
supervised exercise program increased walking distance ot posi-test, an increase that was maintained
at followup in the exercise-only group. Results demonstrate the challenges with conducting exercise

and education studies in persons with FM. (J Rheumatol 2002;29:262() 7

Kev Indexing Terms:
AEROBIC EXERCISE
DISABILITY

Fibromyalgia (FM) is a puzzling and challenging chronic

widespread pain condition. It is puzzling due to the lack of

a clear pathology and challenging because well defined
treatment to manage symptoms eludes clinicians and clients
alike. At present. the most beneficial treatment appears to be
the management of symptoms by means of a multidiscipli-
nary approach involving education and aerohic exercise' .
Research on acrobic exercise programs has demonstrated
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SELF-EFFICACY

SELF-MANAGEMENT
variable results in persons with FM™. Reductions in gener:l
pain, fatigue, number of tender points (TPy, and e
myalgic score have been reported™ . However, no signi'
cant improvements on measures of psychosoctal dimo
sions, such as influence of conditon and self-etficacy. have
been demonstrated. In addition. after study completion,
either no followup was undertaken or very few subjects
continued to exercise.

The efficacy of education alone or combined with exer-
cise has been examined and/or compared 1o a control group.
The content of the educational programs has included infor-
mation on FM, stress management. and coping strategies.
Educational studies hiave demonstrated reductions in pain
and improvements in psychological and disability measuyres
immediately upon completion of the program” . A grdup
receiving exercise and education had greater ch;mgcl m
self-clficucy for coping with puin and other sympton
compared 0 a control group'. Compared to the contr
group, the education-only and the combined groups ul-
demonstrated enhanced lite satisfaction and self-efficacy to
functioning on pre o post-test change scores. Another
study” reported sigmificant difterences on measures of self-
report pain distribution and TP tenderness in the exercise
only group and reduced TP tenderness in the stress munage-
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ment group compared o the control group. Buckelew, er af’
reported improvements i the exercise and combination
(hofeedback/relaxation and exercise) groups on measures
of self-efficacy for function and physical actvity. Their
broteedback/relixation group appeared least eftective n
demonstrating a change in measures of disability, impair-
nient. or function. A more recent study evaluating a 6 week
pragram’, however, reported no significant differences with
capect 1o self-efficacy in the exercise and education group
impared to the control group.

Trends toward haseline values have been reported m some
sludies (6 month followup)y” !, while other studies have
reported mainienince in post-program values upon 6 weeks to
| vears followup**'+ 1%, The combination groups were able to
maintain improvements in TP index ', self-eflicacy for coping
with pain, and other symploms and life satisfaction'. In addi-
tion, Buckelew, er «f' reported that the exercise and the
combined groups maintained the improvements on measures
ol physical activity and self-efficacy for functioning.

Despite previous research examining exercise and/or
education interventions. the differential effect of exercise or
education in improving impairment and functional measures
it persons with FM is still unknown, Would either compo-
sent be equally effective in reducing the impact of FM or

ould the combination of both be necessary for the
dhanced munugement af FM? Previous studies suggest that
qe combination of exercise and education may improve and
nunntain improvements reported after an intervention better
than either comiponent on its own!*. However. it has not
heen equivocally determined if the combination 18 necessary
o demonstrate a change in disability, fitness, self-efficacy
for coping with pain and other symptoms, or self-efticacy
lor functioning,

Other concerns with previous research include method-
ological issues or the content of the treatment programs.
Some exercise programs involved mainly stretching.,
postural training, or range of motion exercises rather than
aerobic raining. In others the intensity of the “aerobic”
Nercise was not monitored'. The educational component
nay have focused only on relaxation or stress manage-
ment™" and not on skills o selt-manage the condition.
Control groups for comparison with the interventions were
not included in other studies'™™. Further, the statistical
analyses may have focused on the between- und within-
group differences and not the interaction between group and
time" ¥, Fmally, the reporting and/or examination ot the
compliance data may not have occurred.

We examined the effectiveness of a supervised aerobic
exercise program. a sell-management education program,
and the combination of exercise and education for persons
with FM., It was hypothesized that the group receiving exer-
cise and education would demonstrate the greatest improve-
inents on the effect of the conditon, self-efficucy. physical
dtness, and tender point assessment. It was also behieved

that the exercise-only and education-only groups would
improve more than a control group on these same measures.

MATERIALS AND METHODS

Subjects Subjects were women who mer the American College of
Rheumatology eriteria for FM™ They were cither referred by rheumatolo-
gists or sell-reterred, hutall diagnoses were contirmed hy a rheumatologist.
Potential subjects were excluded it they bid any conditums thar precluded
ability to exervme (severe cardiae arrhythmi, dizziness, severe shortness of
breathy or it they had an inflammatory arthrits, systemic lupus erythe-
matosts, o rhewnatowd arthoos, Persons involved in medicolegal cases
were not excluded Persons who had partaken moan education program
silar o ours or who were currently Tallowing an ¢xercise regimen were
not excluded ymtally. These subjects underwent pre-testing and were
randomized. Once randomized. o suhject deterimned if she wanted 10
discontinue her esercse regmen and participate in the study or not. No
subject randonnzed 1o the education part of the study had taken o program
previousy. Rhicumatologists mthe City of Edmonton were mformed of an
“exercise and educanon study” being run through the Faculy of
Rehatbiation Medicime at the University of Alberta. Wiath the consent of
the subject. numes and phane numbers of potential subjects were forwarded
o the vestigator who then contacted the person. If the person agreed 1w
participate in the siody, o dite was set for the pre-test, Subjects that sell-
referred contacted the investigator. It was determined by telephone if she
had been dingnosed by o theumatologist and it she met the inclusion
cnteria, Inclusion enteria; women between dges ol 18-65 yeurs walling o
meel | to 3 tmes per week for o 12 week period, The University of Alberty
Faculty of Rehabiliation Medicine Ethies Committee approved procedures
ol this study.

To deternine an adequate number of subjects to detect a significant
mieraction efect. o power aralyvsis was caleulated using an effect size of
(1.25 for the questionnarres with u power of (.8 and alpha level of 007 Ty
detect a sgnificant difference ut lesst 26 subjects per group were required.
Due to the potental for high dropouts with this population, it was deter-
mined that ar least 30 subjects per group should be recruited. Tor a oal of
120 subjects. To allow for the 30% attrnon, o wotal of 170 women were
recruited for the study by the end of the recruitment peried . Demographie
detmls are given in Table 1.

Desivn ard dhate collecton, This study was @randomized comrolled tral
with repeated measures design. The pre-test measures were completed on
ome visi Informed consent was obtained from cach subject prior 10 any
testing. The medical story and TP assessment was completed by etther o
rhewmatologist or w physical therapist. Employment stitus inghudes both
purt hime and full dme work, and compensation s the cquivalen of
disability payments. d
The same examiner assessed the same subjects on sihsequent vigdls,
After physical assessmient. self-report questionnaires and walking Lest wire
completed, So as o not nfluence the pre-test results, subjects were
randomly assigned after pre-testing o one of the following groups: exer-
cise-only. edocation-only. exercize and education, or a delaved treatment
coptrol group. Random assignment of subpects o groups was done in
blocks of 4 1o 16 subjects A Tist was prepared prior 1o start of study using
i table of random numbers and subject 11D number torder of adiission 1o
study ). The investigator with the list who assigned subjects (o groups was
unaware of their buselme test results. Both assessors were blhinded 1o the
subject’s group randomization on subsequent visis. A post-test was done
immediately after completion ot the program and 3 months later
Overcenne mreasures. Chrome Pam Sel-Etficacy Scale (SER A 20 iem scale
devided into 3 subscales (pain coprg, tunctioning, and coping with other
symptoms ), medsurng subjects” belicts in therr abiliny o pertorm specibic
tsks and control svmptoms of their condinon® . Anderson, w1 ' hased the
scale on Lorig™s Arthritis Sel-Eificacy Scale™ o measure the efficacy
capectations tor coping with the consequenves ol chronic pain. The only

g el alt Exercise and edin anon for FM
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fable |, Demographic vanables on all EM subjects (n = 170). Vidues are mean (SD) or percentages

Exercise, Fducanons, Excromse & Comtrol, I rato or
=46 n=-4R8 Liducation. =3 chr syiare
p=37 fad]

Age. vrs 452194 40 0100 47.4 (9.0 473473 (VR
Hewght, cin 162.7 17.3) 162.3 (6.2) IHLT (4.9 ]9 6.8) 128 402K
Weight, kg 74000202 TIN(166) B2 1 (17.8) THE (17.9) 143 440,237)
Duration of symptoms, yrs TH(6 L 109 (10.7) §.410(7.3) Y6 (T 1,23 100.2949)
Marital status, %

Marred 630 6d.6 622 64,1

Single 87 4.6 216 128 470 102400

Divorceddseparated 152 1.6 16,2 154

Common law 1.5 6.3 0 il

Widiw ed 1.5 {} i 26
Employed

" Y A7R 479 405 46.2 1Ly 11882
Compensation

L (O Bt 354 324 41.0 Ttk (05
| iigation

T Yes Hhs 6.3 N3 77 LS i)
Medications, %

Antide pressants N22 729 649 41.0 f 113y

AnxialyTios 6.5 ¥.3 23 16 622000

Anulgesics 457 354 351 N5 3A6 UL

NSAID 4.3 3 LN I3 | fx il d3])

Muscle relasants 174 208 1.8 |54 485 LK

Hypnotic 1.4 4.2 135 154 27204 )

Anticonyvulsants 635 14.6 54 | 2RO LI

Alternative 10,9 25.1) 189 286 SA3 U148

IBS 87 6.3 10.58 2ty 30 LORTY

Thyroul 13.0 229 135 1.3 TOnT2)

Estrogen 261 12.5 J6 153 A3y

Gastromiestinal 216 12.5 320353

1135 R

NSAID nonsteroidal antinflammatory drugs. 1BS irritable bowel/bladder syndrome.

modification was misde W the funchioning subscale. A few guesbions
rearding fine motor skills were replaced with guestions pertaming to gross
motor skills: dewermimed 1o be more uppropriate for a chronic pain popula-
ton For example, the original SE scale: “How certuin are you that vou can
setout of an armiless chair quickly. without using your hands for support?.”
verats the Chrome Pam SE scules “How certain are you that you can
pertornn vour household chores™ A higher score indicates greater self-effi-
caey tar the parucular subscales.

The Fibromyvadge hmpact Questionnaire (FIQ): A briel 19 item survey
measuning physical funcuoning, work status, depression, anxiety. sleep,
pain. stffness, tangoe. and well being i persons with FM'™. Towal FIQ
seore was caleulated gecording o Burckhardt, e o' Scores range from 0
to 80, wath a higher score indicating greater effect of the condition on the
person’s hite

St Minute Walk (6MW): a eld test developed from Cooper’s 12
minute walk/run", Subjects walked ulong o 40 merer. level corndor and
were instructed (o “cover as much ground as possible 6 minutes.”
Encouragement such as “yood pace, keep itup™ or “good work™ was given
at 20304 and 5 minutes AL these same tme intervals, subjects were
mlormed of the nme remaining an the walk, Encouragement and time

remaining were standandized tor all patients. The distance covered in
meters was recorded. The reliability of the 6MW has been reported 1o be
07300891 A correlanon of (66 (p = D.001) between the 6MW and peak
vRygen consumphion, o dircct measure of fitness, has been demonsirated m
the FM population™', The 6MW has been used in the FM research to eval-
uate fimess' "

Tender Point Count and Totul Survey Site Score: The 18 TP were exam-

ined according to the manual TP survey protecol of kit of af= 1
protocol suthnes examiner and subject posiioning, vrder ot exanumnatio
and pressure applicaton wechnigue, The otal number of posinve TP is 1l
TP count (ranging from O w181 The sell-reporl measure of pain seserii
that wis used was the Total Surves Site Seore=, Fach time o TP s palpated,
the subject rutes the pan seventy as O tno pain o T Cuorst pant) The padn
severily ratings that are 2 or more are considered positive TP The scores
for these positive TF are wnalled. thus providimg o Total Survey Site Score
{ranging from O 1o 18, ’

tnterventony, The intervention prograns were hased opon prineiples of
self-management where the subjecrs, i collaboration with health cure
professionals, Tearn and adopt skalls and behaviors o manage theie coads
tion ', Forinstance, the education program did not only provide inrqﬁ'w
BOn W passive recipients; it encourdzed pertormance ol new belavgor, o
skills. Self-management principles were taken from Bandura's SR
cognitive theory of enhancing self-efficucy belicts s o mechanism und.
Iying successful response o treatments="

Treatment programs ran simultameousty for 12 weeks Dae tthe 1
number of subjects reguired, the progrons were aflered on 3 dilferent o
stons over o 2 vear period fwinter spring ovoee, fall wanler o
spring-summer twice cach),

Exercise Group  The progrum wis based upon the TOHE Aenican
College ol Sports Medicine (ACSM) recommiendations on guanaty and
quality of exercise for manntinmmg and developige cardiorespiratory Hitness
i healthy adulis™. However, subjects were mstrocted at the beginning ol
the exercise program toowork at o level that was comfortable o them: For
the duration o the studye subpeets would merease the irensity and duration
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ab their sessions ta meet the ACSM recommendations, The subpects met 3
s per weeh for o supervised exerctse prograom . Al insiractors were
certified fitness mstroctors with hasic knowledge whour the M condition,
faddition. a physical therapist expenenced with exercise for EN atended
cviry exercne session o modidy achivities for imdividusals when reguired
The therapist encouraged subjects when necessary,

Eacremes were aerobic o onature and inelioded activities such s
wilhimg. aguasize tdeep and shillow swaterr or low nnpact derabics,
Pepending on tane o vear and weather, subjects walked aursade Al but 3
colypeets participated imoagsize elisses held ar 2 commumity pools during
faeowinter stody sessionss Water remperature wis comtorable for the
jects Solyects were mtegrated with non-EM persons moa “regular”
st chasss A the beginning and end of Gach session mild siretehies

e mchuded Many aguasioe actatios e hoth shatlow sod deep witer
cehed walking on Land Thure was o abifierence between caerone
wps with respect 1o the number of subjects who participated i Lind-
s water-hased exerose

The majoriy of subjeets were able wy exercise comtortibly an o hewt
e (HR) based upon percentage of age predicted s i HR tHRmavs
12200 ape = HRmax ™ oeconmmended range 60-754 HRmuaxk however,
wortie stibjects esercesed ar o HRmax o bt below allé At cach session. HR
wus moitored with o Polar Accures HRM. The HR information was dewn
[oaded into @ computer, thus privviding an aserage HR for the derobi
component of thal cxercise session The accuracy of monnonae HR using
the Polar Aceurey, HRM was o different on land or i the witer When a
HE menitor was navarlable, TR was calealued by padpaning the pulse fin
I seconds and then muhiplied By 4 The ave

e HR valve was recorded
A the middle and end o the serobie session when e pulse was manually
poilpated. The rting of percerved exertion (RPEy was obtamed o cach
dhnect at the end ol the exvercise session, Subjects reconded therr perceived
rion hased on the serohie portion of the activin
Ihe duration o) actvary was 1Y LS min at begimming of the progrom
hegradually sncreasing duraton thronghons the study s suhjecrs adapred
he activity. The aser
5

Fclucation croup This group migt once o week for one and a halt o 2

e duratien at the end wis about 20—34) nun

fowrs per session, The program was based upon principles of self-manage-
et Topics included current mformation regarding potential cause of AL
contl seting with eespect toow sigmiticant goad or the subject, masimizing
energy for household chores or personal activities, pam or Liligue coping
strategies, benefitsy af exercise. evaluating altematne therapies, and barriers
o behavior change, Sessions were focused waay from pain and other svmp-
teniis s much s possible and refocused on leading o well balunced life,
Couest spakers i luded o rhcum.nnlngnt. p\_\‘L‘IlHrll_Lli‘-!, ngixlurcd dieti-
ctan and other health and fitness experts (e vopa master, tae chi
mstruetor), The rheumatologist covered some bas courrent krow ledee
out FM and answered subjects” questons, The payehologist compared &
crrnosis of FM oo gneving eyele after the death of @ loved one, hecavse

asense, a part of cach subject had died when she developed BML Subjects

cre also e sk guestioms and diseuss other issues with the payehindo-
b, The diencun covered basic healthy cating, how o read Tibels and
repare autritious medls with hinted tme and energy. Another sessiam
seluded family andior mends of study participant. manly 1o cducate non-
iy

cogquired all subjects 1o be active participants. Suhjects were choouraged Lo

arneipants aboul FM and how o assist someone with ML Sessions

shiare sofutiony or provide soggestions Tor others” concerns/problems. The
croup leader introduced topics and tacilitated discussions,

Exercise and cducation group; This group combined exercise and
cducanion progiams The educational component wis the same as for the
clucation-only group. The exercise-only rroup met twice per week and on
the thied day mer for education and then exercise

Control group: On the day ot the nutial assessiment, subgects i the
control group were given o page O mstractions for basic stretehes and 5
Hems related o peneral copimg strategics, Contrel suhjects also received this
iommation, They were contacted vnce or twice throughour the 12 week

criod o ensure they were Tilling out their loghook and tomswer any quues:

tans ihout their condition: Subjects from the contral gronp were offered one
of the mtervention programs at the end ot the tollowup period. Only duta
collected during the conteal period was included i the current analysis,

Ongemally, the study was designed socthat the different treatment groups
would not amteract with each other. However, the Tirst tme a cohort of
subyects completed the study protocol, the cducanon and exercise groups
were oo snadl b times, due w dropwts or poor attendance. Therelore, the
eactetse and education gronp was combined with the exercise-only group
for the exercise portion and then combmed with the educanon-only group
for the edieation portion for subsequent programs

Subjects were consdered o be noncompliant if they missed 2 exercise
sessions i a o, ora total of 12 of 36 exercise sessions and 6 of 14 educa-
Hon sessions. Control subjects were considered w have complicd if they did
vot alter their litestyle (¢, by beginning to exercise or participate o FM
cducation conrse) dunng the course ol the study.

T menttor subjects” activities during the study, loghooks were
provided for all subjects Subjects recorded esercise sessions. visits 1o
health care professionals iphysicians, physical therapists, elel, visits for
ather freuhiments (Lo, Aoupunciure. acupressire, massage. ¢l unnsoal
problems or changes yn medication, and weckly eoals, Since poal selting
was d compinteut ol the education section, laghaoks tor the education-only
and conmhination groups placed goal sering an the beginning of the books
for emphasis. Subjects were instructed not Lo chiange their present treatment
(e medicanonst for the duranon of the study. However, imvestigators
recognized the dithiculty wath enforcing such o stringent protocol vver y 12
wech peniod Therelore, it partcipants documented any changes 1 their
sl freatment and the chanpe wis not magor. the sabject remained an
Hetive participant.

Suosttcad anadvses Analyses o data ineluded: 11 Intenuon 1w meat (TT)
analysis on the pre and post-data only, A subject was considered a study

ant f she attended at least one treatment session. Subjects who
dropped out betore completon of the study were asked 1o return for post-
testing. When post-test data were pissing, baseline scores were considered
post test seares. (2) Complete case analysis of subjects completing the 3
test sessaons, regardless of attendance during the study (29 Analysis of the
sttbjects who complied with the study protocol.

Questionnaires, walking test, and TP darg were analyzed using 2 way
analysis of varimnee (ANOVA) with repeated measures (Group vs Time)
(SPSS stnsheal package, version 1000 Any sigmificant group, tme, or
group versus tme differences were examined  using Tukey  mulnple
conmparisons. Independent tests and chisquare tests were used o compare
demographic and  baschine variables in selt- and  physician-referred
sithjects, purticipants and  non-participants, and completers and non-
completers: The sizmiicance level was set i p < 0.01 Tor all analvses,

RESULTS ,
Two hundred fifty-nine women were relerred 1o the progrmj'i-
or themselves contacted the mvestigators 10 puriicip:l,lg.
Seventeen subjects were ineligible to participate because
they did not fit the inclusion criteria. Of the 242 subjects that
were left. 46 could not be contacted or refused to pariicipate.,
One hundred ninety-six women attended the pre-test session
and were randomized into one of 4 groups. Atler random-
ization and before the first session. 26 subjects decided not
to participate. Only the Six Minute Walk was sigmficantly
different (p = 0.04) between referral groups. The self-
referred subjects walked significantly farther (499.5 + 86.5
my than the physician-referred (4727 £ 85.2 m).

The number of non-participants lor cach group was: exer-
cise-only 3; education-only 111 exercise and education 5: and
control 7. Reasons for not participating included lack of time
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(n = 6), sessions conflicted with previous commitments (n =
5). distance to travel (n = 2), moved out of country (n = 1),
and unknown (n = 12}, Independent 1 tests were run hetween
the study participants and non-participants on demographic
and baseline vanables. The only significant ditference
between participants and non-participants was with the Six
Minute Walk (p = 0.001), which was ereater for the non-
participants (5477 £ 78.1 m vs 477.2 £ 87.0 m).

The reasons that subjects dropped out after attending at
least one session were: lack of time (n = 1), sessions
conflicted with previous commitments (n = 1), family
health/personal problems (n = 81, felt program would not
help (n = 3). or they could not be reached or refused to
return for testing (n =9). No significant differences with any
of the vanables were demonstrated between dropouts and
non-dropouts.

Intention to rreat analysis, One hundred fifty-two subjects
were included in the ITT analysis (Table 2). Buaseline data
were carmied forward for 34 of the 152 subjects for the ITT
analysis. There were no significant group versus time inter-
actions. Significunt main effects for time were found for
self-efficacy — coping with pain and other symptoms, FIQ.
6MW. and number of TP Examinuation of the means
reveiled improvements [rom pre-test Lo posi-lest.

Complete case analvsis, Ninety-five of the original 170
subjects completed all 3 parts of the study (exercise-only n
= 30. education-only n = 21, exercise and education n = 26,
and control n = 18). Fifty-two subjects either dropped out
before the first session or attended at least one session, and
23 subjects refused to return for testing. A comparison by
means of one way ANOVA between compliers and non-
compliers on demographic and baseline measures revealed
no significant differences between the 2 cohorts. One
subject was unable to complete the 6MW at tollowup due to
foot surgery; therefore n = 94 for this test.

Tuble 3 repotis the means and standard deviations. No
stzmificant group versus lime interactions were demon-
strated, Signiticant mam elfects tor ime were demonstrated
tor the 3 self-efficacy scales. FIQ. 6MW, and number of TP,
Improvements were demonstrated from pre- to post-test and

from pre-test to tollowup for all measures, except 6!
The distance walked significantly increased from p
post-test, but decreased from post-test o followup.

Compliers. The analyses were repeated using only sul
who complied with the study protocol. n = 69

CRCT
only: n =21, education-only: n = 16, exercise and educuly
n = I5: control group (n = 17ione subject in the contyy|
f,___;[‘(‘lup was corisidered o noncomplicer because she attended 5
FM sclf-management program offered by The Arthrits
Society)]. The percentage ol classes attended (mean = stan-
dard deviation) for each group was as tollows: Exercise 752
+ 21.0, education 83.3 = 0.8, and exercise and cducition
71.2 + 22,4, No significant dittference was found among the
groups. There were no significant differences between
compliers and non-compliers on demographic and bascling
data, except for age (compliers 48.6 yrs vs non-compl
43.4 yrs) and marital status (compliers 4 single vs none:
pliers 20 single people),

A significant interaction was revealed with sell-clTic:.
coping with other symptoms [F(6.03) = 348, p = 040
(Figure 1) and the 6MW |F(6.63) = 2.87. p = 0.012] (Figure
2). Post-hoc analyses revealed that the combined eroup
mcreased their self-efficucy for coping with other symptome
from pre-test to post-test and followup compared o the
control group. The exercise groups significantly improved
their 6MW distance from pre-test to post-test. The exercise-
only group also maintained improvement at followup. FIQ
and number of TP demonstrated sigmficant man effects lor
time, with significant decreases from pre-test 1o post-test
and pre-test to followup.

Loghbook informarion. Intormation provided  from
logbooks revealed that minor alterations inomedican
were recorded in the following percentage of subjects: oy
cise-only 25%: education-only 40% ; exercise und educul
50%; control 38%. These alterations included shoin
increases/decreases in dosage or the addition/deletion ol u
drug. It was also discovered thut 60% of the subject< in the
education-only and 73% of the subjects in the control vroup
reported that they exercised (the majority of exercise was
stretching) at least 2 times per week. The most popular form

Table 20 Inwenuon wtreat analvsis (o= 15320 at pretest (Pre)and post-test (Post) Values are mean (512)

Laervise, n=442 Education, n =41 Education & Escreiese n = 33 Contral,no= 34
Pre Pust Pre Piist Pre Pust Pri Pusl

F1Q STLI2T) dua 147 StE 10T SA 148 529017 477018 T 5] ad A2
SE Puin U8 121.2) 328 (2004) A8.6(21.2) S22 3314940202 61,7245 120021 1) 46 14218
SE Funclum 629 248) 6.9 020.5) SH.022.1) BiLA (237} Ol (21T 6311230 FAT NN ST L e
SE Coping watl S04 (19.8) SERINR) 52.420.6) 56.3 1197 S6 1700 filh 1220 ATH01T8) AN 2605

Sy mpHoms
BV AN N () SO6 TG 1) 4916 (7A8) 990 (RER) A62.6 (TS AU3 A (TR VL {98.7) W2 s s
Moy of TP I Ai2ih 1624 165 (1.9) 1641420} KSR 155030 (IR B [tdbi2 4
Toral survey

NGt 105 3 (388} 107.5 (36.6) 1060 249.5) 024 (34 n YT T (2%.3) D45 A0 4 W T3 ) DR AR

SEOSelt-Efficacs Seale: FIQ: EM Imipact Questionnaire: 6MW: Six Minute Walk; TP: tender points.
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" Puwi 1411 Fre P /L1 P're Puosst FiLl Pre Pt FAl

FIC) 410 a9 175 §4.7 S 0.7 s 416 16.6 547 S04 51.5
124 (1S g laan LTy l6as 6 L10L5) (149.6) (15.7) (130 (13.9) [AERY

Sk Pamn S4.4 S6.2 S99 A4 S fy 3.8 S .l il 1y 48 8 467
[0 A I S R I CIN.6) (208 (204 (9.3 (26,1 121.5) (188} 195 (21.6)
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ol exercise was walking, There were no significant differ-
ences among the groups for number of visits for traditional
treatments (c.g., physician, physical therapist, psychologist),
nor for number of visits for alternative weatments. The
number of subjects who reported seeking alternative type
treatments was less than the number who reported seeking
traditional reatments. However, subjects sought alternative
treatments more often than they did traditional treauncents
[mean number of visits 7.9 = 9.0 (range |-36) vs 5.6 + 5.4
(range 1-19). respectively].

DISCUSSION

Results from our study revealed that only when compliance

with the study protocol was taken into account did a signif-

icant difference among groups arise. 1 the program was

followed. the combination of a supervised exercise program

and group education provided persons with FM with a better

sense of control over their symptoms. Fitness was also

improved in the 2 groups undergoing supervised acrobic

exercise programs. However. the improvement in fitness
was maintained at followup in the exercise-only group dnd_'
not the exercise and education group.

Previous randomized controlled trials invenrigali'ng
multidisciplinary  treatment - persons with FM have
reported varied results'?, Significant differences were
demonstrated between the intervention groups and control
group on measures of selt-efficacy and life satisfaction after
6 week programs'. However, a more recent study”? found
no signilicant differences pertaining to self-efficacy in the
exercise und education group compared to the control group
after a 6 week program. Overall. discrepancies between the
results from our study and previous rescarch with FM may
be reluted 1o differences with analyses, program content,
and/or program duration. Burckhardt, ¢r /' measured
between-group differences with a one-way ANOVA using a

King. vty Exeveese and edacaton for M
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change score for the FIQ. The within-group changes from
the 3 testing periods were analyzed using paired t tests,
Horven Wigers, ef af’ also used paired t tests to determine
within-group differences. Due 1o skewed data, Buckelew, er
al* analyzed their data using non-parametric methods. These
analyses are limiting in that only the between- and within-
differences were examined and not the group versus time
interactions. This may explain some of the more positive
findings n previous studies compared o our results,
Variability in educational content and type of exercise also
may conlribute to the differences among the studies, In addi-
tion, programs of only 6 weeks” duration'* may not be long
enough to demonstrate a change in fitness or other behav-
iors: however. compliance levels may have been better.

The luck of significant group differences in our study may
have resulted from a decrease in power due 1o the number of
dropouts. In the education only and control groups over half
the subjects dropped out. It became clear when the subjects
were randomized that some had a strong desire to be n a
specific group. For example. some expressed the opinion that
they already knew enough about FM and they did not need
to attend an education class. Others were either anxious to be
in an exercise group or did not wanl to participate in exercise
atall. A few subjects expressed disappointment for ending up
in the control group, and were not pacified to learn they
would receive an mtervention of their choice at the comple-
tion of study. Thus many of the control subjects could not be
reached or refused to return for testing. Perhaps if an atten-
tion control group had been offered instead of delayed treat-
ment. o grealer number of control subjects would have
continued in the study, Previous research has reported that
prior to treatment. 30% of subjects with FM were ¢certiin that
aerobic excreise would make them worse and only half
thought they would improve rom the exercise®. Reservations
regarding exercise did not appear to have a negative effect on
the treatment outcome in that study. It is unclear what effect
pre-program beliefs regarding exercise and education had
upon our results.

Another reason for the lack of group differences may
relate to possible group contamination. Despite planning to
keep different intervention groups separate. the exercise and
cducation groups had 1o be combined part way through the
study. This may have led to crossover between groups when
the exercise and education group joined with the exercise-
only and education-only groups, resulting in less difference
among the groups, The authors recognized the potential
effect combining groups could have on the results.
However. 11 was determined that the effect of working
logether as a group was more important than maintaining
separate mtervention groups, 1f it meant that the intervention
group would only have one to 3 individuals participating.
The authors did encourage the exercise and education group
0 not discuss educational material with the exercise-only
aroup to help mimimize the etfect of contamination.

Additionally, a formal measure examining previous cxer
cise experience. ay well as current duration and intensity of
exercise, should have been utilized at the onset of the study
A majority of the subjects from the education and control
groups were already exercising on their own at the
commencement of the study. This may have contributed to
the lack of significant differences wmong groups. Since it
was believed to be unethical 10 ash the subjects 1o discon-
tinue exercising, if randomized into a non-exercise group,
formal measure of current exercise mtensity and duration
may have allowed for stranfication of subjects based on
exercise levels for analysis purposes.

Another possible limitation was that no measure of
depression was used in our study. Varving levels of anxiety
and depression have been reported n the literawre tor
persons with FM?" **_ It has been reported that the irequency
of depression and anxiety disorders are higher in persons
with FM as compared to rheumatoid arthriins and
osteoarthritis™”. Burckhardt, er af' reported that 23% of their
subjects with FM were severely depressed. Although it has
not been determined which came tirst. the depression or the
EM. research suggests that physical tunctioning does relate
o current emotional states™, Perhaps idenntying high
depression levels by means of an interview/questionnaire
and controlling for it in the analysis by using an analysis of
covariance may have resulted in greater vroup differences.

Our study expanded or improved upon previous work in
a number of areas. First, the study design was such that the
differential effects of exercise and education in persons with
FM could be determined. Second, the duration of the study
was 12 weeks, which should have allowed for an adequae
training period to induce any physical improvements o
hehuvioral changes. It would also determine i impairment
and functioning improved with the physical or behaviorul
changes. Third, 3 types of analyses were undertaken to
determine the effect of attendance and compliunce on the
treatment outcome. Finally, Togbooks were given to cvery
subject, including the control sroup. o monitor medication
changes, exercise, and visits to health care professionals or
alternative treatments. This would enable comparisons
among the groups, as well as provide deseriptive data thut
may have explained some of the results. ¥

The exercise component was also unique compared 10
previous studies involving cxercise in persons with FM. The
exercise was supervised by a physical therapist 3 times per
week. Exercise mtensity was momtored by hoth HR and
RPE at every session. The duration ol the exercise sessions
wias also recorded for each person at every session, The
subjects exercised as a group. but the intensity was individ-
ualized and subjects were encouraged to work al their own
pace with modifications to activinies when necessary
During the winter months, the exercise sessions were held
with regular aquasize classes at community pouls. By
holding the exercise classes in community Facilities 1t was
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hoped that the subjects would continue exercising at a
fucility i their neighborhood onee the study was finished.

The high dropout rate highlights the difficulty with compli-
ance 1o treatment protocols that mvolve exercise and behavior
modilication Tor persons with FMC Attrmon also affected the
power 1o detect a ditference among the groups. Perhaps future
research with the FM population needs 1o focus on not only
teatment efficacy, but also on strategies to encourage and
promote complisnee with any preseribed  treatment plan,
Detnled examination of the reasons for non-compliance with
reatment progranis in persons with FM may contribute 1o
cnhanced reatment effectiveness, Testing a variety of theoret-
wal models 1o understand and explain behavior would greatly
assist - designing and evaluating treatment programs for
persons with FM. Finally, perhaps an emphasis on adopting or
enhancing a physically active or wellness lifestyle. instead of
promoting “exercise’” would be & more appropriate approach
10 Ireatment programs m this populanion, :

Results from our study revealed that when subjects
complied with the treatment protocol of both exercise and
cducation their perceived ability to cope with other FM
svimptoms improved, Inoaddition, a supervised exercise
progrim increased walking distance at past-test. an increase
that was muintained at tollowup in the exercise-only group.
An cducation program alone did not provide benefits that
were greater thun those provided by the exercise and exer-
dse plus education components.
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