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Abstract The purpose of this study was to compare the
eVects of aerobic training with a muscle-strengthening pro-
gram in patients with Wbromyalgia. Thirty women with
Wbromyalgia were randomized to either an aerobic exercise
(AE) program or a strengthening exercise (SE) program for
8 weeks. Outcome measures included the intensity of Wbro-
myalgia-related symptoms, tender point count, Wtness (6-
min walk distance), hospital anxiety and depression (HAD)
scale, and short-form health survey (SF-36). There were
signiWcant improvements in both groups regarding pain,
sleep, fatigue, tender point count, and Wtness after treat-
ment. HAD-depression scores improved signiWcantly in
both groups while no signiWcant change occurred in HAD-
anxiety scores. Bodily pain subscale of SF-36 and physical
component summary improved signiWcantly in the AE
group, whereas seven subscales of SF-36, physical compo-
nent summary, and mental component summary improved
signiWcantly in the SE group. When the groups were com-
pared after treatment, there were no signiWcant diVerences
in pain, sleep, fatigue, tender point count, Wtness, HAD
scores, and SF-36 scores. AE and SE are similarly eVective
at improving symptoms, tender point count, Wtness, depres-
sion, and quality of life in Wbromyalgia.
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Introduction

Fibromyalgia is a chronic painful condition characterized
by widespread pain, pain at speciWc tender points, sleep
disturbance, and fatigue [1]. The condition is more com-
mon among females than males [2]. Although the etiology
of Wbromyalgia is not completely understood, altered
peripheral nociceptive mechanisms and central pain pro-
cessing are considered to be responsible for the symptoms
[3].

Treatment options for patients with Wbromyalgia include
exercise, education, cognitive behavioral therapy, and phar-
macotherapy [4]. There is no clear consensus on the treat-
ment of choice; however, it is widely accepted that exercise
is beneWcial for patients with Wbromyalgia [5].

The majority of patients with FM are known to be aero-
bically unWt [6] and have poor muscle strength and lim-
ited Xexibility [7, 8]. Studies examining the eVects of
exercise interventions in Wbromyalgia have employed aer-
obic training, muscle strengthening and Xexibility exer-
cises either singly or in combination. The majority of
research has focused on aerobic exercise (AE) programs
[9–13]. Strength training has been included as a part of the
exercise programs in Wbromyalgia in recent years, and
few studies have examined the eVects of strength training
alone [14–18]. Aerobic exercise has strong evidence for
eYcacy in Wbromyalgia whereas strengthening exercise
(SE) has moderate evidence [4]. To our knowledge, there
is a single study comparing the eVects of muscle strength-
ening with aerobic training and it was published only as
an abstract [18]. The purpose of this study was to investi-
gate whether AE is better than SE at improving Wbromyal-
gia-related symptoms, tender point count, Wtness,
psychological status, and quality of life in patients with
Wbromyalgia.
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Materials and methods

Thirty women who met the American College of Rheuma-
tology (ACR) criteria for classiWcation of Wbromyalgia [1]
were included in the study. Subjects were recruited through
referral from our outpatient clinic. Exclusion criteria were
the presence of serious cardiovascular, pulmonary, endo-
crine, neurological or renal disease, inXammatory rheu-
matic disease, or participation in a physical therapy or
exercise program in the last 6 months. The study was
approved by the Clinical and Laboratory Research Ethics
Committee of Dokuz Eylül University. All patients gave
their informed consent prior to their inclusion in the study.

Participants were randomly assigned to an AE group or a
SE group. Subjects in both groups exercised three times per
week for 8 weeks.

Aerobic exercise program comprised walking on tread-
mill, initially for 20 min and increasing up to 30 min as the
patient tolerated. Exercise intensity was adjusted to gener-
ate heart rates equivalent to 60–70% of age-adjusted maxi-
mum heart rates (220 ¡ age in years). Heart rate
monitoring was performed by using a pulse oximeter
(Nonin Medical, Inc., MN, USA). At the beginning and end
of each session mild stretches were included for 5 min.

Patients in the SE group received a supervised, progres-
sive physical training program in a group setting with mus-
cle strengthening exercises performed in the standing,
sitting, and lying positions. Exercises strengthened the
upper and lower limb muscles and trunk muscles, initially
with 4–5 repetitions and progressing to 12 repetitions grad-
ually. Free weights and body weight were used for
strengthening. Patients began with resistance levels they
could do easily, and weight was increased gradually
according to patient’s tolerance. Exercise sessions began
with a low intensity warm up of marching in place and gen-
tle stretching for 5 min, followed by 30 min of muscle
strengthening, and concluded with 5 min of cool down and
stretching.

Patients were evaluated at baseline and at the end of the
study by the same examiner. Outcome measures were the
intensity of Wbromyalgia-related symptoms (pain, fatigue,
sleep disturbance), tender point count, cardiovascular
Wtness, psychological status, and quality of life. Pain inten-
sity was expressed using a visual analog scale (VAS),
where the end descriptions were 0, no pain; and 100, worst
possible pain. For sleep disturbance the end descriptors
were “normal sleep–totally unable to sleep”, and for fatigue
“no fatigue–worst possible fatigue”. The number of tender
points in 18 sites speciWed in the ACR Wbromyalgia criteria
[1] was recorded.

Cardiovascular Wtness was assessed by 6-min walk test,
which is a reliable and valid measure in Wbromyalgia
patients [19]. Subjects were instructed to walk as far as they

could at a fast, comfortable pace in 6 min. Both groups
received the same instructions during the test. The distance
walked in 6 min was recorded.

Assessment of psychological status was done by using
the Turkish version of the hospital anxiety and depression
(HAD) scale [20, 21]. The HAD scale is a brief self-assess-
ment scale developed to detect anxiety and depression and
their degree of severity in patients at general medical out-
patient clinics. The scale contains two subscales, one for
anxiety and one for depression, each consisting of seven
items. The scoring system employs four point Likert scale
from 0 to 3. The score range is from 0 to 21 in each sub-
scale, with a higher score indicating higher levels of anxi-
ety and depression.

The Turkish version of The Medical Outcome Study
short-form health survey (SF-36) was used to evaluate
quality of life [22, 23]. SF-36 is a generic measure of qual-
ity of life addressing eight health concepts: physical func-
tioning, role physical, bodily pain, vitality, role emotional,
social functioning, mental health, and general health.
Scores for each dimension range from 0 (poor health) to
100 (good health). From these eight dimensions two sum-
mary scales, one for physical and one for mental health can
be computed.

The patients were allowed to continue their medication
at entry; however, treatment had to remain stable for
1 month prior to entry to the study.

Demographic characteristics of subjects were compared
with �2 tests for categorical data and Mann–Whitney U test
for continuous data. Wilcoxon test was used to compare
within group diVerences (pretreatment vs. posttreatment).
Mann–Whitney U test was used to compare the two groups
at baseline and at the end of treatment. Statistical signiW-
cance was set at p < 0.05.

Results

Twenty-six women, who completed the 8-week study, were
included in the statistical analysis. One patient in the SE
group dropped out of the study due to pneumonia. One
patient in the SE group and two patients in the AE group
left the study because of transportation problems.

Demographic details are given in Table 1.
Comparison of demographic variables and outcome

measures at baseline showed no statistically signiWcant
diVerences between the groups (p > 0.05). None of the
patients had a habit of regular physical activity before par-
ticipating in the study.

There were similar signiWcant improvements in both
groups regarding pain, sleep, fatigue, tender point count,
and 6-min walk distance after treatment (p < 0.05). HAD
scale-depression scores improved signiWcantly in both
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groups (p < 0.05) while no signiWcant change occurred in
HAD scale-anxiety scores (p > 0.05) (Table 2).

Bodily pain subscale of SF-36 and physical component
summary improved signiWcantly (p < 0.05) and there was a
trend for a signiWcant change in social functioning domain
(p = 0.06) in the AE group. Seven subscales of SF-36
(physical functioning, role physical, bodily pain, vitality,
role emotional, social functioning, and general health),
physical component summary and mental component sum-
mary improved signiWcantly in the SE group (p < 0.05)
(Table 3).

When the groups were compared after treatment, there
were no signiWcant diVerences in pain, sleep, fatigue, tender

point count, 6-min walk distance, HAD-anxiety and depres-
sion scores, and SF-36 scores (p > 0.05) (Tables 2, 3).

Discussion

Our study demonstrated that pain, sleep, fatigue, tender
point counts, 6-min walk distances, depression, and quality
of life improved to a similar degree after SE and AE in
patients with Wbromyalgia syndrome. No patient experi-
enced musculoskeletal injury or exacerbation of Wbromyal-
gia-related symptoms during the intervention.

Numerous studies have evaluated the eVects of exercise
programs on Wbromyalgia symptoms and tender point sen-
sitivity. Hakkinen et al. [17] conducted a study to investi-
gate the eVects of 21-week progressive strength training on
neuromuscular function and subjectively perceived symp-
toms in premenopausal women with Wbromyalgia. Neck
pain and fatigue improved signiWcantly while no statisti-
cally signiWcant changes were seen in general pain and the
number of tender points. Another study found no signiWcant
diVerences in tender point sensitivity and Wbromyalgia
impact after 12 weeks of progressive strength training [14].
Jones et al. [16] investigated the eVectiveness of a muscle
strengthening program compared with a stretching program
and demonstrated statistically and clinically signiWcant
changes in total myalgic score, VAS for pain and Wbromy-
algia impact questionnaire (FIQ) score in the strengthening
group. Although between-group diVerences were not statis-
tically signiWcant, the magnitude of change was generally
greater in the strengthening group. Valkeinen et al. [15]
also demonstrated a reduction in number of active tender
points, and a tendency towards improvement in pain, sleep
and fatigue after 21 weeks of strength training. Hannonen
et al. [18] compared aerobic training with muscle strength

Table 1 Demographics

AE Aerobic exercise, SE strengthening exercise

Variable AE group (n = 13) SE group (n = 13) p

Mean age § SD 48.3 years § 5.3 46.0 years § 8.5 0.662

Fibromyalgia 
duration § SD

3.85 years § 3.31 4.62 years § 5.22 0.775

Marital status (n)

Married 13 12 1.00 

Single or divorced 0 1

Employment status (n)

Employed 3 5 0.673 

Not working/retired 10 8

Medication use (n)

Analgesics 0 3 0.220

Antidepressants 7 3 0.227

Comorbidities (n)

Thyroid disease 1 0 1.00

Peptic ulcer 0 1 1.00

Migraine 0 1 1.00

Table 2 Pain, sleep, fatigue, tender point count, 6-min walk distance, hospital anxiety and depression scale-anxiety and depression scores before
and after treatment

Values are mean units § SD

AE Aerobic exercise, SE strengthening exercise, HAD hospital anxiety and depression scale

* p < 0.05, change within the group between before and after treatment
a DiVerence between groups after treatment

AE group SE group AE vs. SEa

Before After Before After p

Pain (mm) 6.07 § 1.86 2.19 § 1.88* 5.21 § 2.18 2.65 § 1.41* 0.182

Sleep (mm) 4.60 § 2.01 1.25 § 1.71* 4.45 § 2.98 2.58 § 2.97* 0.241

Fatigue (mm) 6.79 § 1.78 3.40 § 2.45* 6.11 § 2.89 3.30 § 2.22* 0.878

No. of tender points 14.69 § 2.25 9.31 § 2.06* 14.31 § 2.25 8.15 § 1.77* 0.153

6-min walk (m) 511.69 § 93.51 552.54 § 94.99* 466.77 § 78.21 543.38 § 65.91* 0.757

HAD-anxiety 9.46 § 4.45 8.31 § 3.79 10.08 § 4.59 9.54 § 3.62 0.277

HAD-depression 8.39 § 3.97 6.39 § 3.79* 8.23 § 4.51 5.69 § 3.28* 0.677
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training and demonstrated statistically signiWcant improve-
ments in pain in both groups. In a systematic review of 16
exercise trials involving a total of 724 participants with
Wbromyalgia, the authors concluded that supervised aerobic
training had beneWcial eVects on Wbromyalgia symptoms;
and strength training might also have beneWts on some
Wbromyalgia symptoms [5]. In our study, we observed sig-
niWcant improvements in Wbromyalgia symptoms and ten-
der point counts in both groups and the diVerences between
the groups were not signiWcant.

Six-minute walk distance increased 41 m in the AE
group and 77 m in the SE group. Other studies in Wbromy-
algia patients have reported increases in 6-min walk dis-
tances from 5 to 99 m with exercise programs. Burckhardt
et al. [13] reported a mean increase of 5 m in patients who
completed 6 weeks of education plus AE. Exercise sessions
included 1 h of AE once a week and the intensity is
unknown. In the study by Gowans et al. [24], the program
that included water aerobics and education for 6 weeks pro-
duced an average gain of 72 m in 6-min walk distance.
Another study reported an improvement of 45 m after
12 weeks of strength training while the control group
improved 33 m [14]. Rooks et al. [25] combined strength
training and AE and had a 99 m increase in 6-min walk dis-
tance after 20 weeks of training. They attributed the large
increase in the distance walked in part to the increase in
muscular strength in their subjects. The diVerences among
the studies may be due to diVerences in duration of inter-
vention, intensity of training, and content of the programs.
In our study, the improvement in 6-min walk distance was
greater in the SE group than the AE group, although the
diVerence was not signiWcant. This Wnding suggests that

muscle strengthening may be more important than aerobic
training in improving Wtness in Wbromyalgia patients, but
the exact relationship between muscle strength and Wtness
cannot be determined from this study as we did not evaluate
muscle strength.

In healthy individuals and individuals with psychiatric
disease, exercise is known to improve depression [26] and
anxiety [27]. Both AE and resistance training have been
shown to reduce depressive symptoms [28]. The eVect of
exercise on psychological status of patients with Wbromy-
algia is controversial. Among the studies investigating the
eVects of muscle strength training in isolation, Jones et al.
[16] demonstrated signiWcant changes in Beck depression
inventory questionnaire score in the strengthening group
after 12 weeks of training while no change occurred in the
Xexibility training group; however, the between-group
analysis showed no diVerences. Another study in which
the patients performed strengthening exercises for
21 weeks reported signiWcant improvements in depression
compared with the control group [17]. In the study by
Gowans et al. [24], no signiWcant improvements were
noted in depression and anxiety subscales of FIQ in
patients receiving a 6-week AE and educational program.
Longer trials that used AE [11] or a combination of exer-
cise and education [9, 29] found signiWcant improvements
in psychological status. In the current study, HAD scale-
depression scores improved signiWcantly in both groups.
HAD scale-anxiety scores also improved slightly in both
groups although the diVerences were not statistically sig-
niWcant. When the groups were compared with respect to
these scores after treatment, there were no signiWcant
diVerences.

Table 3 SF-36 scores before and after treatment

Values are mean units § SD

AE Aerobic exercise, SE strengthening exercise, PCS physical component summary, MCS mental component summary

* p < 0.05, change within the group between before and after treatment
a DiVerence between groups after treatment

AE group SE group AE vs. SEa

Before After Before After p

Physical functioning 55.00 § 19.47 65.00 § 21.21 56.92 § 22.41 69.23 § 18.01* 0.623

Role physical 13.46 § 28.17 28.85 § 36.58 28.85 § 30.36 53.85 § 41.89* 0.116

Bodily pain 31.77 § 14.49 48.00 § 16.35* 30.69 § 17.36 58.15 § 13.06* 0.119

Vitality 31.54 § 14.34 45.38 § 18.87 47.31 § 16.66 55.77 § 21.68* 0.164

Role emotional 53.84 § 39.76 56.41 § 47.89 28.21 § 32.90 53.85 § 39.76* 0.829

Social functioning 50.00 § 18.39 65.39 § 18.51 62.50 § 31.46 77.89 § 21.74* 0.124

Mental health 53.84 § 17.71 62.77 § 20.42 51.38 § 20.39 63.39 § 11.53 0.536

General health 45.23 § 21.83 50.46 § 20.91 45.46 § 26.88 56.62 § 20.80* 0.425

PCS 34.49 § 6.02 38.92 § 6.11* 35.81 § 8.26 43.01 § 7.02* 0.130

MCS 35.51 § 7.92 41.07 § 8.53 38.66 § 9.78 45.44 § 7.71* 0.191
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Quality of life in patients with Wbromyalgia has been
studied in several exercise trials. Strengthening exercises
improved quality of life signiWcantly although comparison
with a control group receiving Xexibility training did not
demonstrate signiWcant between-group diVerences [16].
Quality of life also improved in patients receiving an AE
program plus education [13]. In the study by Valim et al.
[9], aerobic conditioning improved all aspects of quality of
life but was superior to stretching mainly in the emotional,
psychological, and mental health aspects. Hannonen et al.
[18] found modest nonsigniWcant improvements in quality
of life in both groups receiving strength training and AE.
In the current study, all subscales of SF-36 improved and
the improvements in bodily pain and physical component
summary were signiWcant in the AE group. There were
also improvements in all subscales of SF-36 in the SE
group and the improvements were signiWcant except the
mental health domain (p = 0.084). When the two groups
were compared at the end of the study, SF-36 scores did
not diVer signiWcantly. The Wnding that the SE group had
improvements in a greater number of SF-36 subscales may
reXect the social beneWt of belonging to a group and shar-
ing the experiences of living with Wbromyalgia with other
participants [30].

Several limitations exist in our study. First, the sample
size is small. Second, it did not include a follow up evalua-
tion. The level of exercise compliance was high in our
study; patients who completed the study attended all of the
exercise sessions. However, reduction in exercise adher-
ence is common once supervised exercise programs have
ended. It would be interesting to investigate which exercise
program is associated with a better exercise compliance
sometime after the end of supervised exercise classes, and
how much of the improvements are maintained in each
group. Also, we cannot determine whether the combination
of aerobic and strength training is superior to either exer-
cise alone. Exercising in a group setting may have also pro-
vided additional beneWt through increased social support in
the SE group.

This study was conducted in a university setting and the
exercise sessions were supervised by a resident doctor in
both groups. Given the diYculty of administration of such
programs in a busy clinical environment and the economic
cost of treatment, both programs may be considered to
administer as home exercises. However, the design of the
study and regular interaction with the trainer may have pro-
moted the patients’ continued participation and compliance
in our study.

In conclusion, aerobic exercise and strengthening exer-
cise were similarly eVective at improving symptoms, ten-
der point count, Wtness, psychological status, and quality
of life in Wbromyalgia patients. Recommendations for
further research include larger samples with a long-term

follow up and inclusion of a group receiving both types of
exercise.

References

1. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C,
Goldenberg DL, Tugwell P, Campbell SM, Abeles M, Clark P,
Fam AG, Farber SJ, Fiechtner JJ, Franklin CM, Gatter RA, Ha-
maty D, Lessard J, Lichtbroun AS, Masi AT, McCain GA, Rey-
nolds WJ, Romano TJ, Russel IJ, Sheon RP (1990) The American
college of rheumatology 1990 criteria for the classiWcation of
Wbromyalgia. Report of the multicenter criteria committee. Arthri-
tis Rheum 33:160–172

2. Wolfe F, Ross K, Andersen J, Russe U (1995) Aspects of Wbromy-
algia in the general population: sex, pain threshold, and Wbromyal-
gia symptoms. J Rheum 22:151–156

3. Staud R (2004) Fibromyalgia pain: do we know the source? Curr
Opin Rheumatol 16:157–163

4. Goldenberg DL, Burckhardt C, CroVord L (2004) Management of
Wbromyalgia syndrome. JAMA 292:2388–2395

5. Busch AJ, Barber KAR, Overend TJ, Peloso PMJ, Schachter CL
(2002) Exercise for treating Wbromyalgia syndrome. Cochrane
Database Syst Rev (Issue 2):CD003786

6. Bennett RM, Clark S, Goldberg L, Nelson D, Bonafede RP, Porter
J, Specht D (1989) Aerobic Wtness patients with Wbrositis: a con-
trolled study of respiratory gas exchange and 133 Xenon clearance
from exercising muscle. Arthritis Rheum 32:454–460

7. Mannerkorpi K, Burckhardt CS, Bjelle A (1994) Physical perfor-
mance characteristics of women with Wbromyalgia. Arthritis Care
Res 3:123–129

8. Maquet D, Croisier J, Renard C, Crielaard J (2002) Muscle perfor-
mance in patients with Wbromyalgia. Joint Bone Spine 69:293–299

9. Valim V, Oliveira L, Suda A, Silva L, deAssis M, Neto TB, Feld-
man D, Natour J (2003) Aerobic Wtness eVects in Wbromyalgia. J
Rheumatol 30:1060–1069

10. Richards SCM, Scott DL (2002) Prescribed exercise in people
with Wbromyalgia: parallel group randomized controlled trial.
BMJ 325:185–187

11. Gowans SE, deHueck A, Voss S, Silaj A, Abbey SE, Reynolds WJ
(2001) EVect of a randomized, controlled trial of exercise on mood
and physical function in individuals with Wbromyalgia. Arthritis
Care Res 45:519–529

12. Wigers GH, Stiles TC, Vogel PA (1996) EVects of aerobic exer-
cise versus stress management treatment in Wbromyalgia: a 4.5-
year prospective study. Scand J Rheumatol 25:77–86

13. Burckhardt CS, Mannerkorpi K, Hedenberg L, Bjelle A (1994) A
randomized, controlled clinical trial of education and physical
training for women with Wbromyalgia. J Rheumatol 21:714–720

14. Kingsley JD, Panton LB, Toole T, Sirithienthad P, Mathis R,
McMillan V (2005) The eVects of a 12-week strength-training pro-
gram on strength and functionality in women with Wbromyalgia.
Arch Phys Med Rehabil 86:1713–1721

15. Valkeinen H, Alen M, Hannonen P, Hakkinen A, Airaksinen O,
Hakkinen K (2004) Changes in knee extension and Xexion force,
EMG and functional capacity during strength training in older fe-
males with Wbromyalgia and healthy controls. Rheumatology
43:225–228

16. Jones KD, Burckhardt CS, Clark SR, Bennett RM, Potempa KM
(2002) A randomized controlled trial of muscle strengthening ver-
sus Xexibility training in Wbromyalgia. J Rheumatol 29:1041–1048

17. Hakkinen A, Hakkinen K, Hannonen P, Alen M (2001) Strength
training induced adaptations in neuromuscular function of pre-
menopausal women with Wbromyalgia: comparison with healthy
women. Ann Rheum Dis 60:21–26
123



532 Rheumatol Int (2008) 28:527–532
18. Hannonen P, Rahkila P, Kallinen M, Alen M (1995) EVects of pro-
longed aerobic vs muscle strength training programs on Wbromy-
algia. J Musculoskelet Pain 3(Suppl 1):34

19. King S, Wessel J, Bhambhani Y, Maikala R, Sholter D, Maksymo-
wych W (1999) Validity and reliability of the six minute walk in
persons with Wbromyalgia. J Rheumatol 26: 2233–2237

20. Zigmond AS, Snaith RP (1983) The hospital anxiety and depres-
sion scale. Acta Psychiatr Scand 67:361–370

21. Aydemir Ö, Güvenir T, Küey L, Kültür S (1997) Hastane Anksiy-
ete ve Depresyon Ölçefi Türkçe formunun geçerlilik ve güveni-
lirlifi. Türk Psikiyatri Dergisi 8:280–287

22. Ware JE, Sherbourne CD (1992) The MOS 36-item short-form
health survey (SF-36): I. Conceptual framework and item selec-
tion. Med Care 30:473–483

23. Koçyifit H, Aydemir Ö, Fioek G, Ölmez N, Memio A (1999) KÂsa
form 36 (KF-36)’nÂn Türkçe versiyonun güvenilirlifi ve geçerlil-
ifi. Ãlaç ve Tedavi Dergisi 12:102–106

24. Gowans SE, deHueck A, Voss S, Richardson M (1999) A random-
ized, controlled trial of exercise and education for individuals with
Wbromyalgia. Arthritis Care Res 12:120–128

25. Rooks DS, Silverman CB, Kantrowitz FG (2002) The eVects of
progressive strength training and aerobic exercise on muscle
strength and cardiovascular Wtness in women with Wbromyalgia: a
pilot study. Arthritis Rheum 47:22–28

26. North TC, McCullagh P, Tran VZ (1990) EVect of exercise on
depression. Exerc Sport Sci Rev 18:379–415

27. Petruzzello SJ, Landers DM, HatWeld BD, Kubitz KA, Salazar W
(1991) A meta-analysis on the anxiety-reducing eVects of acute
and chronic exercise: outcomes and mechanisms. Sports Med
11:143–182

28. Dunn AL, Trivedi MH, O’Neal HA (2001) Physical activity dose-
response eVects on outcomes of depression and anxiety. Med Sci
Sports Exerc 33(6 Suppl):S587–S597

29. Mannerkorpi K, Nyberg B, Ahlmen M, Ekdahl C (2000) Pool
exercise combined with an education program for patients with
Wbromyalgia syndrome. A prospective, randomized study. J Rheu-
matol 27:2473–2481

30. Mannerkorpi K, Gard G (2003) Physiotherapy group treatment for
patients with Wbromyalgia: an embodied learning process. Disabil
Rehabil 25:1372–1380
123


	EVects of muscle strengthening versus aerobic exercise program in Wbromyalgia
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


