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ABSTRACT,

jective. To compare the therapeutic effects ol physical fitness training or biofeedback training
with the results of usual care in patients with fibromyalgia (FM).

Methods. One hundred forty-three female patients with FM (American College of Rheumatology
critenia) were randomized into 3 groups: a fitness program (n = 58). biofeedback training (n = 56).
or controls (n = 29). Half the patients in the active treatment groups also received an educational
program aimed at improving compliance. Assessments were done at baseline and after 24 weeks.
The primary outcome was pain [visual analog scale (VAS)]. Other endpoints were the number of
tender points, total myalgic score (dolonimetry ), physical fitness, functional ability ( Arthritis Impact
Meusurement Scale and Sickness Impact Profile). psychological distress (Symptom Checklist-90-
Revised). patient global assessment (5 point sctile). and general fatigue (VAS).

Results. Buseline scores were similar in all 3 groups. Altogether 25 (17.5%) patients dropped out:
they were similarly distributed over all groups: 14 patients after randomization and 11 (8%) during
the study. A true ligh impact level for fitness training was not attained by any patient. After treat-
ment. no significant differences in change scores of any outcome were found between the groups
(ANOVAL p = (LO5) All outcome measures showed large vanations mtra- and interindividually. The
educational program did not result in higher compliance with training sessions (62% wvs 71%1.
Analysis of the subgroup of subjects with a high attendance rate (> 67%) also showed no improve-
ment.

Conclusion In terms of raining intensity and maximal heart rates, the high impact fitness nter-
vention had i low impact benefit. Therefore effectiveness of high impact physical fitness training
cannot be demonstrated. Thus compared o vsual care. the fitness traimng (e, low impact) and
bioteedback training had no clear beneficial effects on objective or subjective patient outcomes in
patients with FM. (J Rheumatol 2002:29:575-51)

Kev fndexing Terms:
FIBROMYALGIA
AEROBIC EXERCISES

From the Department of Internal Medicine. Division of Rieamatifogy,
Pinversiny Hospitad Maastrreln; Unversiy of Maastriche. Maastricht;
Deparmment of Rhewmatofogy, The Atriven Medical Center, Heerlen, The
Votherfamds: University of Diepenbeek, Diepenbeek, Belgiam: tnstine
e Retrlifitatieon Research, Hoenshroek. The Netherlunds

pperied By the Dusch Arthistis Assouviution,

v Sarten-Hoenfin, MBL Rlwwmarologist: B Bobwiin, MSe.
Cpwvrment of fnternad Mediene, Division of Rheameaiology, Universite
Hongitad Maastrichs; F Verstappen, MEL PREY. University of Maasiricl:
fukhen MSc, Phi). Department of tnternal Medtcme, Division of
Rheunatotogy, Haiversite Hosprial Maasteiche, A Hidding, MSe, PhiD,
Semor Researcher bititute for Rehabilitation Research: H. Houben, MDD,
PO Considram Khewmatodogist, Department of Rheumateology, The
Atriten Medsoad Center: ) ovan der Hetde, MD, PRD, Professor of
Rhcumatofogy, Universite of Diepenbeek: R Landewé. M, PhD. Atrium
Mediwal Conter: 5) van der Linden, MO, PRI, Professer of
Rhewmutadogy, Institute for Rehabilitation Revearch,
Address veprint reguests (o e M. van Senten-Hoeafft, Deparciment of
Intersal Medicine, Dwsion of Rhewmatology, University Hospiral
Muaastriche, PO Box 580, NL-6202-AZ. Maastriecht, The Netherlamds.

fmetd . siser s it ezm ol

Sbmerted Folirnry 24, 2K revesien accepted August 17, 20001,

RANDOMIZED CLINICAL TRIAL
BIOFEEDBACK

PHYSICAL FITNESS
ASSESSMENT

Fibromyalgia (FM) syndrome 1s a common condition char-
acterized by widespread pain and tenderness at specific
anatomic locations'. It is associated with a wide variety in
somatic and psychological symptoms like 1rritable bowel
syndrome, headaches, sleep disturbances. fatigue, anxiety,
and depressive mood. It affects mainly women between 30
and 50 years®. Treatment is often unsalisfactory. A’ critical
appraisal of published randomized controlled treatment
modalities shows disappointing results: simple analgesics
and nonsteroidal antiinflammatory drugs (NSAID) have no
convincing positive effects’. Tricyclic antidepressive drugs
(amitriptyline) give some reliel of sleep disturbances in a
subgroup of patients. but pain is not relieved®. A short term
beneficial effect on some different outcome measures has
emerged from trials with fitness programs. biofeedback.
hypnotherapy. education and physical therapy, electro-
acupuncture, and psychomotor therapies®. In general,
however, study durations and followups were short. and
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there were considerable placebo effects making the relia-
bility of the results quéstionable. The positive results ol 2
controlled studies, namely fitness training by MeCain. ef «f®
and biofeedbuck training by Ferracioli. ¢r al’, led us to
compare both mterventions in the present study.

We report the results of a randomized chinical irial
comparing fitness and bioteedback training versus usual
care in female patients with FM. Half the patients in the
active intervention groups additionally received an cduca-
tional program. aimed at promoting compliance.

MATERIALS AND METHODS

Kecrutment of patients, Patients with FM were recruited Tronn the central
registry for the diagnosis of theumanic diseases. Within 2 vears the depart-
ments of theumarology in Heerlen and Muastnicht had registered 453
paticnts with a chimeal diagnosis of FM (about 155 of all newly referred
vutpatients). For practical reasons only female patients aged T8 10 60 yeurs
and livang within 30 km of either center were invited to participate. By
prescreening medical records, we excluded subjects with Known comor-
budity and those with more localized myalgia (MvS), Of the remaining 268
patients. o total of 168 gave written mformed consent. Main reasons for
rwmparticipation were lack of interest (n = 641 and the refusal o reply cven
atter o second letter (n = 331 Belore the study, one of us (MyS) assessed
all patients W contirm the diagnosts of EM according 1o the Amenican
College ol Rhcumutology (ACR) ertena! and 1o exclude patients with
ischemic heart disease. arthythmia, exercise induced usthmi, unseitled
disability compensation disputes, or incapacitatimg psychological distress.
A wal of 1) patients did not meet the ACR enteria, 8 were excluded
becuuse of emotional disorders. and 7 were not considered suitable for
other reasons (pregnancy. on waiting list for elective surgery, vacation
dunng tnaly. Thus 143 patients were enrolled.

futerventions. Finesy training, A protessional female instructor applhied
andd closely supervised the fitness training program 1o groups of 15 10 17
pattients at o time. The groups exercised inoone of 2 private fitness centers
oftering similar tacilines. Patents trmned 60 min. twice weekly, tor 24
consecutive weeks, Subjects were encouraged o attend a third, unsuper-
vised weekly session, also 60 min, and 1o (se the satini or swimming pool
atter all the sessions. Each session comprised a warmup period with serobic
exercises and postural muscle stretehing (10 min), intensive aerobic exer-
cises wlternated wath general Mesibiliny and balance excercises (30 ming, and
sometne muscle strengthening 10 mind, The session ended with a cooling
down period comprising aerobie, stretching. and relasation exercises (10
min} This pratocel 15 in accordance with the guidelines of the American
College of Sports Medicine”. It should be noted. however, that the traiming
mtensity was left up o each patient. That s, un individual patient was
alwed 1o stop or interrupt this process ol exercising whenever she felt oo
tired or experienced too much pain

Bioteedback iy, Bioteedback training comprised individual 300 min
sesstons in the hospatal twice weekly dunng ¥ weeks. In the first session

general suggestions were given W each subject w accomphish muscle relas-
atwon. To have feedback on the level of relaxation a bioteedback apparatus
was used as tonometer. Measures were recorded with a Myotron 22 or a
Myomad 222 using standard electrode placements on the forehead. giving
teedbuck with o visual signal. A change in tension of the musculus frontals
is shown by a change in digital numbers on the screen of the biofeedbuck
apparatus, In the subsequent 15 sessions patients were taught the progres-
stve reluxation weehmgue, consisting of alternately tghtening and reluximyg
o separate groups of muscles. The aim was 1o bring down the number
recorded on the bioteedback apparatus. Buch patient was tramed by one
regular supervisor (psychologist or physiotherapisti. They additionally
encotraged each subject 1o pracice the progressive relaxation techmyue
twice daily at home by using an audio ape with mstructions, After the B

wechs of supervised sessions all patients were strocted e contimne then
twice danly reliation exereses dunng the nest T wecks.

Lediecantenod program. Per conter, subjects withim cach intervention grouy
were randomized 1o addimonally receive anedocational program aimed
conmplianee swath Biness of bioteedback triuning. The educatiomal program
consisted of 6 health prommotion sesstons of 90 min cach, spread over the 24
weeks, supervised by health educitor. The sessions mcluded nlormiation
on FM_ ceneral health education, selt management. amnd relapse prevention
principles. The importance of physical conditioning was stressed in the
edication classes with subjecrs pandomized to titness traming, and the

importinee ol relasation strae i the education classes with subjects

randomized o biofeedhuck trgning.

Conped trecitment. Control patients recerved the usual care w the outpatient
department and by their general physician That s, they were treated with

analgesics, NSAID, o ticschic antidepressive agents, if comsidered appro
priate, Physiotherapy and medical counseling were allowed. However. their
eenerul phyvaictans were informed that acrobic exercises and relasation
therapy were nedher tobe prescnbed nor encouraged. Control puticnts were
offered the best study treatment Tree of charge ater completion of the study.
Assessment. Pam o was the primary endpoint. The ather endpoints were
phvsrcul Dtness, health stnes, payehological distress, and patient global
assessment AL panents were assessed at buselme and after 12 and 24
weehs by the same obsersvers, blinded for the treatment allocanon, Patienis
were ashed not o discuss the allocation with the assessis. Whenever
possible the follimvup measarement was done at the same e of the day

s e baselime sissessment o control for divrmal Tuctuation,

Insiraments, Pain Patients marked the estimated extent of pain they had
expenenced dunng the previous wech onoa honzontal T nime visual
anilog seale (VAS O = noopan, 100 = the worst imaginable . In addition,
the assessor patpated wnder and control points and apphed doloimetry
The 1% ender potnts secording o the ACR enterta for the Classiticauon of
FM were seored as being positive when the subject noticed pan at thumh
pressure of ahout 4 ke A dolorimeter with o9 ke seale with 1O kg marks
and . pressure area of L34 ems (Chanllon, New York, NY. USAS measured
parn threshold The assessor applicd vertical foree with the imstrument at i
rate o abous | ke and instenered the subject as 1ollosy <2 el me when
this becomes paontul”™ As descrtbed by MoeCaine dolocimerry was
pertormed ab 3 tender point paars, The sum o these individual scores i
hefom was naed “the ot myalgie score ™ The control poinis Jor the
dolorunetrny were the same as those used by the ACR Multicenter Criteria
Committee!

Phseead e Ancelecionically braked bievele ergometer measuied peuk
worklowd (Jaeger, ER 80O, Breda, The Netherlands 1 The saddle heehr was
adusted 1w the subject's height, The internal power delivered by the bicyele
rematned constant over o pedalimg range of 45 10 75 pm. The profocel
starfed ar S wans (W for 3 min as warmup, The resistance level was
inereased with 10N every minute untl subjective maximuim work loud
W many Heart rate was momitored contimuously by o pulse warch recorder
(Spurts tester PE 3H0O. Finkand ) and regstered at o steady state level ar 50
Woand ot Winax The titness test was interrupted it the heart rae exceeded
200 beats/min or the patient developed chest pain, Perceived exertion wis
seoned atter 3 min and at the end of the est by applying the Borg scale
trange & 2k 6 = extremely easy, 20 extremely heavy: the Borg score
shoudd be eguad to the heart rate divaded by 10

Hoealthe stapiey Vhe Arthoites Tmipact Measurement Scales (Dutch-ALMS)?
and the Sichness Tmpact Prodile (S1P) are rehable generic assessments of
selb-reported health status. The AIMS comprises 53 iemss which can be
catesorized e Hosuhscales covenng physical, paychological, and socal
well bemng, As the nternal consistency of the scides wis good (Crohnbachs
alphie (066089 tor patients with chenmatond arthotis™ ") and we specn-
fatedd this would count for FM paticnts as well, we computed o total AIMS
seore [werehted mcan score of all T subseales trange O= 10, mowhich U
no problemdimpact at Al for the purpose of this artiele. The STP comprises

Flie donrmal of Rhwamatodogy 2002 2908



oo statements on health related dystunchon; they probe actual pertor-
e nat potential abuny or capacity, Although 12 category scores can be
computed omly the total seore and the physical and psychological subscore
arereponted here (all ranges from 0 o 100).

Paovdidogieal diveress. The Svinptom Chechlis-90-Revised (SCL TR
midicates the presence or absence of psychological symptoms. This sell-
pepert mventory evaluates Y primary svmpiom clusters (phobic anxiety.
anaety, depression, somatization. obsessionfeonvulsion,  interpersonal
sepmitivity, hostility, sleep, and paychonasmy that can be added up 1o a
demal severity mdex ot payehologieal distress: Adecuate test-retest relia-
[irs el intepnal cansislency have been documented'".
cort glohal assevament Subjects indicated the globul assessment of their
b sense ot well being on g marked 5 point scale ¢F = very bad. 5 =
o
cead putigue. Exent ol fatigue duning the Tast week was marked on ¢
B amm VAS (fF = no tangue, HKD = worst imaginable,

s of the pierventions. Participants marked their acuve intervention a
Heend of 1o HE pomn scale (1 = worthless. 10 = optimal)
e snenttat of adiditional therapy. All subjects were asked to heep a weekly
drary in which they noted the number of physician consultutions, physi-
therapry sessions, pharmacotherapy ose, and aenvines like swimming and
FARTIREN ([

Uesrements Divided] over 2 davs within ome week the following
sweasurements were completed selt-reported guestionnaires (reguiring up
P 2 e enmplete onumber of ender pomls and dolonmetry 10 i, and
Finess tests G0

W abifry wssessment oo random sample of 30 subjects test-retest relia-
i was assessed 5 days after baseline for the following instruments:
Cher of tender pormis, total myvalgic score, pain IVAS), patent global
sment, finess (Wmaxd, und functional ability (AIMS and SIP).
Speys Sample size calealation was based on pain as primary onfeone
oo expected mean haselime pain seore of GO with the VAS. we set the
ponmn relevant decrease ot 3. or 2 mm VAS Tess than baseline.
stantard devianon values from arelevant population were used® and erron
tates et at alphia (2 tuled) = (.05 snd beta = 010, A toral of 25 patients per
cronp was caleulated as necessary 1w detect the ninimuom climically impor-
tunt ditference of 200 mm (VAS for pmn. To determine whether adding un
clucattonal program w S0 of 1the intervention participants would improye
comipliance, we doubled the sample sizes for the active interventions to 50
participanis
tnafveis, An intention-to-freat and a completers analysis were performed.
[t swas previously decided that only panents who had participated i the
Allocated program - least once should be analyzed by imtennion-to-treat.
Draponts during the study were ot included in the completers analysis.
FEemmber of missing data can be found in‘Table 2. In addition. an explo
drve analysis was done for those patients who participated inoan least 34
ol the supervised Timess sessions o inat least 11 (6750 of 16
ceedhuck sessions To determine whether the edocational progriam
crosied attendanee rates, subyects should have been present inoan feast 3
Sheadth promption sessions,
Fhaa were summarized by means. standard deviations, and 95% confi-
B interyals of change scores, or by medians and ranges when appro-
Cotates AL weeks ihe proups were compared for improvement by analysis,
Sl vananee, Relimbility wis assessed by intraclass correlation, but Tor
penent glabal swessment the Kappa statistic was used.

Faliics The stdy was approved by the ethical committee of the University
Hompetal of Muastricht and the Atrium Medical Center Heerlen,

RESULTS

Demographic data. At baseline no important differences

wote present among the groups regarding age, years of
feation, or socioeconomic status (Table 1), The control

fabie L Demographic datot the 129 participating patients wiith fibromyalgia

Giroup
Fitness. Bioteedback, Control,
=50} n= A5l nes29

Age. vrs 46 2 126-349) 44 326600 428 (26-59)
Mean (range)

Duration of complaints. yrs

Mean (range) 97t 37 TOL =281 154 (3
Murital staties

Matrried, K b X3

Divorced. 4 4 1t 7
Educatiom level

< (% 4 27 [}

T=125% T8 57 Gy

i | 205 14 16 24
Net family income

| TS 5% a2 T

Middle. i 42 I3 30

High, ' 0 15 0

eroup had a longer disease duration and a slightly better
physical condition at baseline (Table 2). The regular use of
medication and  physiotherapy preceding the study was
comparable.

Relivbility, Intraclass correlation coefficients were moder-
ately mgh (about 0.70) for pain (VAS and total myalgic
score). for fitness {Wmax ), and for health status (AIMS and
SIP). Intrackass correlation coefficient for the number of
tender points was poor al .51 and the unweighted kappa
statistic for patient global assessment was marginally satis-
factory at 0,660.

Dropouts. Figure 1 is the flowchart of this study. Altogether
143 patients with FM were randomized (fitness 58, biofeed-

After pre-screening
268 medical records

‘ - informed consent
168

¢ - after screening
143

- r‘andomjzaribn

fitness binfeedback controls
58 56 29
Drop-out before start
8 6 0
Intention to treat 50 50 29
Drop-out during study 3 7 1
Completers 47 43 28
> (6% participation 37 18

Figunre |- Flow chart of paticnt numbers.
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Tuble 2. Assessments at bascline and Change scores at 24 weeks for the 3 snudy groups, Completers analysis. Values in italics indicate detenioration.

Frtness, no= -4

Biseline Chinpe wt 24 Weehks

Bivteedbuck, n = 35

Bascling

Control, n =27

Change at 24 Weeks Buscline Change w24 Weeks p*

Pain
VAS
TP
™S
Physical fitness
Wmax
Borgmax
Patient global
General fingue

b s (133 S50 e ALy
YUYl e 200008
146 4153 K) P21 000 2606h)
122.3(2% 2} Wi fhh e -4,2)
178012 DAt 091 -01y
2507 (L5402 to (L8

6.1 112 5 —S =YK Lt

Psychilogical distress 1824 (480,

B A =M w6 5)

SH1 IR
D8 (3.6)
1571 (¢52.3)

[31,2437.%
17.41(1.5)
29005
6l 194
176.5 (40 5)

Health status

SIP wtal 144 (7 8y LY =39 tdh 1)
SIP physicul 11.347.7) =17 =37 1w 0.3)
SIP pavchological 163018 32 6lwob)
AIMS 19120 01 -0 o 08y

14,0 (Y.4)
1130112y
1580118
ER RN L

.6 (.5 10 5.3) G624 0205) o=kt 24 4]
—14 =240 9729 P95 -3 4
1.5 (00w 31 15366 (15348 253 (-551045.1) 11
fa0 0 7200 —J8x) 133305 27 f 348w f9d) il
D3 (L8 w2 17.6 (1.5) (.7 o 49y 07
0.3 (006w 0.0y 3000 %) 05 (08 m 0.a
lild 7.6 6192000 — BT 6t AR 0.3
G4 (=229 4.0) 1IR3 (313 -8 (V8w d6) 0y
2343 0y 114 (9.4 —1Ad =34 w06 (b
1a( 33102y QR A(2.3) ApH -2 w 1T 17
37190 -25) 1814139 335070 w0 0m
0401w W 420 (L8 =18 w0 =02 0.2

Baseline values: mean (8D change scores: mean (93% contidence tervaly, TP:
Watt bicycle ergometer; Borgscale: wating ol perecived exertion (=200 global

Measurement Scales, * Between-group differences tANOVANL

back 56, controls 29), but 14 (10%} of them withdrew
within a few days after randomization. betore the interven-
tions started: 8 had been randomized to fitness waining and
6 to biofeedback training. The reasons stated were: 1oo
much stress (n = ¥), severe disease ot husband (n = 2).
hospitalization (n = 1). full time job (n = 2), and not satis-
fied with allocated fitness intervention (n = |). The subjects
who withdrew immediately atter randomization. before the
interventions started, were comparable in demographics
with the others (results not shown). Altogether 57 patients
started the sessions mimed at promoting compliance with the
mntervention. During the study |1 patients dropped out: 3
trom fitness training, 7 from bioteedback (of which 2 and 4,
respectively. followed the educational program). and one
from the control group. The reasons were: stress at home (n
= 6). death of father (n = 1), no benetit from biofeedback (n
= 1), and stress due to biofeedback (n = 2).

In total 118 patients (82% of those randomized; 925 of
actual participants) completed the study: 47 had fitness
training. 43 biofeedback training. and 28 were controls. A
total of 37 (79%) from the 47 patients who completed the
fitness program attended more than 67% of the supervised
training sessions, whercas 38 (88%) atended more than
67% of the biofeedback sessions. Nobody in the fitness
group made use of the opportunity to train w third time per
week mdividually, The additional educational program was
followed by 33 patients (87%) in more than 50% of the
SESSI0MS,

Outcomes.  The analysis and  the
completers analysis showed similar results. Because we
were primarily miterested in whether fitness and/or bioteed-
back training improved outcomes compared to controls, we

mtention-to-treat

tenderpoints (U=181 TMS total myvalgie score Chfem™ s Wman massmal
assessment (=5}, SIP: Sickness Impact Profile: AIMS: Arthrios Impact

present the results of only the 118 completers who had actu-
ally followed therapy (Table 3). As shown in Table 2 no
intervention led to statistically significant or clinically rele-
ant improvement of pain or any other outcome measure.
Indeed, physical fitness worsened significantly during the
trial in all groups, although the decrease was sigmticantly
less in the fitness group compared to the control group (-9.9
Wovs =27 Wi p < 0.01).

Monitoring heart rates during the exercise program
revealed that no single participant showed rates exceeding
[30 beuts/min for longer than a few minutes. In terms of
training intensity and maximal heart rates achieved. the
fitness intervention wus actually @ low impact training:
program, despite efforts to encourage patients to follow u
high impact version.

Improvements in global assessment were neither statisti-
cally nor clinically significant among the groups. The scores
on the AIMS-total and SIP-physical. -psychological. and
‘total of our FM  population were comparable 10
Steinbrocker functional class 2 to 3" in patients ‘with
rheumatoid arthritis and worse than in patients, with

!. I
fable 3. Numbers of patients included in the analysis without missine data
at baseline or followup

Ciroup
Feedback Binfeedback Control
Clinical variables® 44 RE 27
SCL-9R=* 45 4i) N
SIPIAIMS 40 42 24

Missing dataz ® n = 9 (haseline 60 followap 3. 7% = S fhasehine 3,

followup 20" n = 2 thaseline (0 tollowup 2

578
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spondyhins™and dud not change rrespective of the inter-
vention. Data about sensitivity o change of these outcomes
in FM patients are not avalable, Most measures showed
hugh variabihiiy between and within the patients as indicated
hy change score ST that were similar o or greater than SD
il hiseline.

Participants of hiofeedback tramimg. aimed at relaxation,
showed no improsement on the psychological outcomes in
coneral or the more speaific anxiety subscales of the SCL-
G-I and the AIMS (dara not showny, The control group

[ess o equal amounts of NSATD (444, analgesics
<o antdepressive drogs (3% ), tranguilizers (21%), and

Csaotherapy (353% ) compared to the active intervention

roarps. BEducational sessions aimed at promoting compli-
A Failed 1o do son more than 2/3 of fiiness sessions were
attended by 62% who did not have and 67% who did have
spectal compliwnce promotion sessions. Unexpectedly, for
the hioteedback population this was 80% versus 576,
Patients with a high participation rate (> 67%) n the fitness
ar biofeedback sessions had similar outcomes (data not
sliowny compared o those wath a low participation rate.

Based on a ~cale in which 1) is the hest rating possible.
finess patients rated their mtervention 7.9 (SD 1.0).
Faoteedback patients 6.3 (81D 1.9). and the educational

dum TR SD 10 Almost all fitness patients continued
program onee weekly under supervision of the same
mnstructor, but at therr own expense. Less than half the
cedback panients stated they continued their relaxation
cowchiees at home imdividually.

DISCUSSION
I'he main conclusion ol our study is that pauents with FM
didd not improve m opain or 1 any other outcome measure
after fimess training or biofeedback training, compared to
controls, Qur negative results are in contrast with those of &
clinical tnal deseribed by McCam, e of . in which patients
were randomized o high impact cardiovascular fitness
trrminge or o control treatment. Physical hiness improved
with more than 23% in this study in the intervention group
ned there was a significant improvement in pain and global
wossments. Patients included i the MeCain study,
avever. had been preselected on the busis of a successtul
coadmil] test and had a better compliince during the inter-
nron; they also achieved higher intensity compared to our
dtness program. Differences in study design and patient
mativation or capability o reach a cardiovascular training
cftect may therefore be responsible for the opposite results
ol hoth studies. To explore this issue, we plan to compare
high versus low impact fitmess in patients with FM.
Ferraciol. er off studied the efficacy of bioteedback
ttmming in patients with FM, They found important
Iiprovements i pain, fabgue. moming stiffness. and other
ecasures. The compliance in that study was very low (only
fonatients had attended two-thirds of the sessions or more)

so that it is unclear whether perceived improvements can be
attnibuted to a specific treatment effect. Evidence to endorse
the muscle wension hypothesis and the positive role of relax-
ation treatment supported by electromyogruphic biofeed-
back can be derived trom studies mn chronie back pain'®. Our
study was the first that followed Ferracioli's protocol.
Although we had only 14% dropouts durmg the supervised
biofeedback training period of 2 months, wlmost all partici-
pants stated that they could not sustain the effort of twice
datly relaxation practices at home for the rest of the 6
months, as was advised. A wotal of 38 (88% ) paticnts were
able 1o continue unsupervised relaxation practices twice
weekly, We could not measure any beneficial etfect. Our
patient population scored rather high on all subscores of the
SCL-90-R at baseline, which may be an indication thar the
treatment protocol (bioteedback) 1s oo restricted and/or not
intensive enough to induce improvement.

Buckelew, er af" conducted  clinical tnal in which they
performed biofeedback/relaxation  training. exercise
training, a combination of both. or an educational program
tas a control). They have shown modest within-groap
Hprovements concerning pain, pain behavior, and self-effi-
cacy in all 3 intervention groups. but hetween-group differ-
ences were small and not stausucally sienificant. The
improvement in physical activities was based on changes
the AIMS-physical only: the global severnty index ol the
SCL-90-R remuined unchanged. An imporant difference
with our study was that patients were treated on o individual
basis once weekly during 6 weeks and continued in groups
during a longer period of time (2 vrs). These differences
may partly explain why patients in our study performed
worse, Recently, Mannerkorpi, er «f' mvestigated the
effects of a 6 month once weekly pool exercise program.
with intensity matched o the imdividual's threshold tor pain
and tatigue, combined with education tfocused on strategies
of coping with symptoms. They found significant improve-
ments on the Fibromyalgia Impact Questionnaire and the 6
minute walk test compared with the control group.

The results of all other randomized controlled trials'"==
evaluating the effect of moderately iniense exercise therapy’
cannot be compared completely becaune of high dropin
rates' "™ and different measurement techniques. In all trrals
at least some increased feeling of well being was tound, but
the results concerning pain. fatigue. and fitness were incon-
sistent.

Instead ol improvement, our patients showed stanstically
significant deterioration in physical fitness (measured by
Wmax) and no etfect on pain, psychological distress, health
status, or general fatigue with the applicd measures. This
observation 18 i striking contrast with the high therapy
ratings given by most patients and with the broad willing-
ness Lo continue therapy at their own expense for at least o
few years after the study stopped. The best explanation for
this discrepancy is that we failed o measure the obvious

Settiten, of of - Treatment of FM

Ly



positive effect of fitness training with fellow sufterers,
Unlike the biofeedback participants who were treated indi-
vidually, those who followed group fitness tramming indi-
cated the importance of sharing experiences of symptoms
and problems with each other, receiving confirmation and
finding some self-confidence. In contrast with the
Mannerkorpi. ¢t af study in which the sense of pleasure was
ascribed 1o a mode of physical training that did not increase
pain, our patients mentioned substantial post-exercise pain.
fatigue, and stiftness. This delayed onset generahized muscle
soreness occurred one to 3 days after the fitness session (in
which eccentric exercises were avoided) and was worst
durmg the first 3 months. Nevertheless, only 6% dropped
out in our fitness arm compared to 24% in the Mannerkorpi
study, We cannot exclude that the stimulating mstructor
played a role in treatment adherence: the groups continued
for a considerable time even after the study ended. In
summary. 1t seems that patients with FM use group fitness
training for contacting tellow patients and sharing experi-
ences rather than improve physical fitness. In their opinion
physical fitness training ix a legitimate means o show
society they are positive about their own health: willingness
to pay for this intervention may therefore be a better indi-
cator of improvement than increased physical function or
decreased pain,

Another explanation for not measuring improvement is
that measurements evaluating change in FM are purely
subjective. Our observation that patients with FM experi-
enced and reported far more disability than assessors could
measure when observing them performing tasks' is an
example of a disturbed perception with respect to their own
physical condition, Disturbed perception, however, does not
adequately explain deterioration of physical fitness, as in
this study. It is not conceivable that physical function really
worsened within 6 months. A better explanation is that
patients performed worse during the study because they
wanted to avoid the direct postexercise pain, which may
have been due to an insufficient warmup period before the
ergometer tlest, and 1o delayed onset generalized muscle
soreness™ %, This theory was supported by the ohservation
that maximum workload measured one week after first
measurement was significantly lower (Wmax 134 and heart
rate 163 vs Wmax 124 and heurt rate 156; p = 0.005), while
patients reported similar levels of exertion.

A last explanation for not measuring improvements
despite patients’ willingness to continue treatment relates 1o
the high varmability of scores. both between patients und
within patients. The high variability of measurement results
seriously interteres with sensitivity to detect change.
Unambiguous duata on sensitivity to change in outcome
measures such as AIMS. SIP. and SCL-90 in FM trials are
not available. [t is obvious from our results that the outcome
measurements used in this study are, at least in patients with
EM, nat appropriate to eviluate improvement.

In conclusion. 6 month low impact fitness training ane
biofeedback did not improve pain. patient global assessmen
of well being. physical fitness, functional ability. or psyche
logical distress in patients with M. The high variability o
measures between and within subjects was remarkable
There was no correlation between efficacy and participation
rate of fitness or hiofeedback sessions. which i itsell way
not influenced by participation in meetings  promoting
compliance. Usual care provided the same results as fitness
or biofeedback. Nevertheless patients did continue  low
impact fitness training at their own expense, suggesting
some form of unmeuasured benefit. Again, our results seem
o reflect the heterogeneity of patients with fibromyalgia
and the disputable switability of measures evaluating chunge
in this condition.
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