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ssessment of the Effects of Aquatic Therapy on Global
ymptomatology in Patients With Fibromyalgia Syndrome:
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ABSTRACT. Munguía-Izquierdo D, Legaz-Arrese A. Assess-
ent of the effects of aquatic therapy on global symptomatology

n patients with fibromyalgia syndrome: a randomized controlled
rial. Arch Phys Med Rehabil 2008;89:2250-7.

Objectives: To evaluate the effects of a 16-week exercise
herapy in a chest-high pool of warm water through applicable
ests in the clinical practice on the global symptomatology of
omen with fibromyalgia (FM) and to determine exercise

dherence levels.
Design: A randomized controlled trial.
Setting: Testing and training were completed at the university.
Participants: Middle-aged women with FM (n�60) and

ealthy women (n�25).
Intervention: A 16-week aquatic training program, in-

luding strength training, aerobic training, and relaxation
xercises.

Main Outcome Measures: Tender point count (syringe
alibrated), health status (Fibromyalgia Impact Questionnaire);
leep quality (Pittsburgh Sleep Quality Index); physical (en-
urance strength to low loads tests), psychologic (State Anxi-
ty Inventory), and cognitive function (Paced Auditory Serial
ddition Task); and adherence 12 months after the completion
f the study.
Results: For all the measurements, the patients showed

ignificant deficiencies compared with the healthy subjects.
fficacy analysis (n�29) and intent-to-treat analysis (n�34) of

he exercise therapy was effective in decreasing the tender
oint count and improving sleep quality, cognitive function,
nd physical function. Anxiety remained unchanged during the
ollow-up. The exercise group had a significant improvement
f health status, not associated exclusively with the exercise
ntervention. There were no changes in the control group.
wenty-three patients in the exercise group were exercising

egularly 12 months after completing the program.
Conclusions: An exercise therapy 3 times a week for 16

eeks in a warm pool could improve most of the symptoms of
M and cause a high adherence to exercise in unfit women with
eightened FM symptomatology. The therapeutic interven-
ion’s effects can be assessed through applicable tests in the
linical practice.
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IBROMYALGIA IS A CHRONIC musculoskeletal pain syn-
drome that is associated with a wide variety of symptoms,

uch as sleep disturbances,1 fatigue,2 low muscular performance,3

ognitive disturbances,4 anxiety, and depressed moods.5

Several controlled studies have shown that different kinds of
xercise programs may modulate pain,6,7 health-related quality
f life,8 sleep quality,6,7 cognitive function,9 and anxiety10 in
atients with FM. However, no study has yet addressed the
ffects on sleep quality through a specific test or the effects of
xercise alone on global FM symptomatology; a growing body
f evidence has suggested that exercise is beneficial for patients
ith FM.11

One of the main effects of the therapeutic programs is the
ncorporation of physical activity in the patients’ daily lives.
arious studies12 have shown that detraining affects the main

ardiovascular, metabolic, and muscular parameters, even
mong elite athletes, within 4 weeks.

This state of disadaptation has also been shown in FM
atients.8 However, exercise adherence after several months of
ostintervention has been assessed in very few exercise pro-
rams in FM patients. With regards to the aquatic programs
erformed in water only, very few determined adherence after
he intervening period.13

One of the major objectives of increasing scientific knowl-
dge is its applicability to daily clinical practice. Researchers
ave assessed the symptomatology in FM patients and the
ffects of therapeutic interventions by using technology and/or
ests of difficult accessibility for most health care professionals.
or example, several studies have assessed pain threshold,
leep quality, cognitive dysfunction, strength, and cardiorespi-
atory fitness through dolorimetry,14 polysomnography,15,16

ingle photon-emission computed tomography or auditory
300 event-related brain potentials,4 isokinetic dynamometers,8

nd the 6MWT.10,17 At the same time, other studies continued

List of Abbreviations

ACR American College of Rheumatology
FIQ Fibromyalgia Impact Questionnaire
FM fibromyalgia
ICC intraclass correlation coefficient
ITT intent to treat
PASAT Paced Auditory Serial Addition Task
PSQI Pittsburgh Sleep Quality Index
SAI State Anxiety Inventory
6MWT six-minute walk test

VAS visual analog scale

mailto:dmunizq@upo.es
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2251EXERCISE IN WARM WATER ON FIBROMYALGIA, Munguía
o use less valid and precise methodologies, such as digital
alpation in the assessment of pain,17,18 VASs to assess
ain17,19,20 or sleep quality,6,20,21 and the chair-stand test22 to
ssess the strength.7,10,23

Therefore, the purpose of the present study was to evaluate
he effects of a 16-week exercise therapy in a chest-high pool
f warm water through applicable tests in the clinical practice
n the global symptomatology of women with FM and to
etermine adherence to an exercise regimen. In addition, this
tudy determined the differences in global symptomatology
etween FM patients and healthy subjects.

METHODS

esign and Participants
An invitation to participate in the study was sent to women

n�250) ages 18 to 60 years old from a local FM association
n Spain. Sixty-eight potentially eligible subjects responded
nd sought more information. Those 68 eligible patients gave
ritten consent after the study protocol was explained to them.
atients’ personal medical records were examined by a physi-
ian, and a diagnosis of FM was confirmed according to the
CR classification criteria.2 To determine the differences

mong patients with FM and healthy controls, a group of 25
ealthy women volunteers matched according to age, weight,
ody mass index, educational, and physical activity level were
ecruited. All healthy subjects gave written consent. The study
ow of participants is presented in figure 1.
The exclusion criteria included the presence of subjects with

history of morbid obesity, known cardiopulmonary diseases,
Fig 1. The flow of participan
ndocrine or allergic disturbances uncontrolled, severe trauma,
requent migraines, inflammatory rheumatic diseases, and se-
ere psychiatric illness. In addition, subjects with other dis-
ases that prevent physical loading and those who were preg-
ant were also omitted. Finally, those FM women who attended
nother type of physical or psychologic therapy were excluded
o avoid possible interactions with the present trial. Patients
ith a history of regular physical activity more strenuous than

low-paced walking a maximum of 2 times a week over 4
onths before study entry were excluded from the final anal-

sis according to the criteria of Schachter et al.18 The Spanish
ersion24 of the revised Physical Activity Readiness Question-
aire25 was also administered to identify persons at risk for
dverse events while exercising. On the whole, 8 patients were
xcluded from the study because they were attending a psy-
hologic therapy program (n�2), exercised regularly (n�2), or
ad a history of severe trauma (n�1), arrhythmia (n�1), in-
ammatory rheumatic disease (n�1), or psychiatric illness
n�1).

According to the aforementioned criteria, a final sample of
0 FM women was randomly assigned to either an exercise
roup or a control group according to a computer-generated
andomization list. Different numbers of patients were allo-
ated to each group to ensure that both groups completed the
ntervening period with a comparable quantity of patients,
espite the elevated exercise therapy attrition rate26,27 (random-
zation ratio, 1.4:1). The results of the randomization were
nknown until the participant accepted or declined to partici-
ate in the project. Six patients in the exercise group and 1 in
he control group were not included in the analysis for diverse
ts throughout the trial.

Arch Phys Med Rehabil Vol 89, December 2008
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A

easons. Finally, 29 women from the exercise group and 24
omen from the control group fully completed the study and
ere included in the efficacy analysis (see fig 1). The control
roup was instructed not to change their habits regarding
hysical activities during the period. The exercise group fol-
owed an aquatic training program 3 times a week for 16
eeks. All patients were allowed to continue their usual daily

ctivities as earlier, to use their regular medication, and to visit
edical professionals if needed.
The evaluation of the outcome measures was performed

mmediately after the training period at 16 weeks. The initial
easurements before the training period started were desig-

ated as baseline values. All measurements were taken by
xaminers blinded to group assignment. The Committee on
iomedical Ethics of the Aragon Government approved this

tudy.

xercise Therapy
The exercise group trained in a chest-high warm pool (32°

) 3 times a week for 16 weeks. Each session included 10
inutes of warming up with slow walks and mobility exer-

ises, 10 to 20 minutes of strength exercises developed at a
low pace using water and aquatic materials as a means of resis-
ance including a stepped progression during the program (table
), 20 to 30 minutes of aerobic exercises developed progressively
t intensity sufficient to achieve 50% to 80% of the age predicted
aximum heart rate equation (220 – age) (see table 1), and 10
inutes of cooling down with low-intensity and relaxation exer-

ises. Heart rate was monitored with a pulse meter.a The inter-
ention program met the minimum training standards of the
merican College of Sports Medicine.28

ain Measures
Pressure pain thresholds in all tender points, according to

CR-1990 classification criteria,2 were measured by using a
yringe calibrated like a pressure dolorimeter.9 The syringe was
alibrated to obtain the equivalency of cm3 in kg of pressure to
etermine the amount of tender points positive to the explora-
ion according to the guidelines the ACR recommends for FM
iagnosis. The equivalencies of cm3 in kg of pressure were
0cm3�2.5kg, 11cm3�3kg, 12cm3�3.5kg, 13cm3�4kg, and
4cm3�5kg. A tender point is considered positive to the ex-
loration when the patient manifests pain with a pressure of
3cm3 or less.

For each patient, the number of examined points that were
ound to be positive during the exploration or sore to a pressure

Table 1: Training Progr

Period
(wk)

Strength Training Progression

Repetitions
Weekly

Routines Sets Exercises

1–2 10–15 A 1 8
3–4 10–15 A 1–2 8–10
5–8 10–12 B1, B2 1–2 8–10
9–12 10–12 B1, B2 2–3 8–10

13–16 8–10 C1, C2, C3 2–3 8–10

bbreviations: A, all major muscular groups; B1, trapezius, latissim
bdominals, oblique and lumbar); B2, pectoralis, triceps brachii, de
ranosus, and semitendinosus) and gastrocnemius muscles; C1, tra
uadriceps, knee flexors, gastrocnemius, abductors and adductors m
ge-predicted maximal heart rate equation (220–age).
f 4kg or less (13cm3) was recorded. s

rch Phys Med Rehabil Vol 89, December 2008
ealth Status Measures
The influence of FM on functional impairment and health

tatus was assessed with the validated Spanish version29 of the
IQ. The original version of the FIQ was designed by Burck-
ardt et al30 to evaluate the severity of FM on daily activities.
revious researches31,32 have shown adequate reliability and
alidity of this measure. The questionnaire is scored from 0 to
00, in which a higher score indicates a greater impact of the
yndrome on the person.

sychologic Measures
The level of current anxiety was measured with the Spanish

ersion33 of the 20-item self-administered SAI.34 Higher scores
n the SAI indicate a greater state of anxiety (range, 20–80)
nd have been widely used to measure anxiety in psychiatric
nd medical samples and have proven to be sensitive to exercise-
nduced changes in anxiety.35

leep Quality Measures
The influence of FM on sleep quality was assessed with the

panish version36 of the PSQI,37 an instrument previously
dministered in FM patients38,39 with established reliability and
alidity. This method consists of 19 self-rating questions com-
ined into 7 components: subjective sleep quality, sleep la-
ency, sleep duration, habitual sleep efficiency, sleep distur-
ance, use of sleeping medications, and daytime dysfunction.
hese component scores are then summed to yield a global
SQI score, which has a range of 0 to 21, with higher scores

ndicating worse sleep quality.

ognitive Function Measures
All participants were asked to complete the PASAT. This

tandardized neuropsychologic test measures sustained and
ivided attention, auditory information processing speed, and
timulus competition filtering skill.40 In this study, the PASAT
as administered only at the slowest presentation rate of 2.4

econds. The score is the number of correct responses over 60
rials.

hysical Function Measures
The endurance strength of each subject’s upper- and lower-

xtremities was evaluated by recording the number of repeti-
ions from 2 properly designed tests: the endurance strength to
ow loads tests.

The lower-extremities endurance strength to low loads test
as administered by using a folding chair without arms, with a

n During the Program

Aerobic Training Progression

ration
min)

Weekly
Frequency

Intensity
(%) HRmax

Duration
(min)

Weekly
Frequency

8–10 3 50–60 20–25 3
0–15 3 55–65 20–25 3
0–15 3 60–70 20–25 3
5–20 3 65–75 25–30 3
5–20 3 70–80 25–30 3

orsi, biceps brachii, abductors, adductors and torso muscles (ie,
s, gluteus, quadriceps, knee flexors (ie, biceps femoris, semimem-
s, latissimus-dorsi, biceps brachii and torso muscles; C2, gluteus,
s; C3, pectoralis, triceps brachii, deltoids and torso muscles; HRmax,
essio

Du
(

1
1
1
1

us-d
ltoid
peziu
eat height of 43.2cm. The chair, with rubber tips on the legs,
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as placed against a wall to prevent it from moving during the
est. The test began with the participant seated in the middle of
he chair, back straight, feet approximately shoulder width
part and placed on the floor at an angle slightly back from the
nees, with 1 foot slightly in front of the other to help maintain
alance when standing. Arms were extended longitudinally to
he trunk, and each hand held a dumbbell of 2.5kg. At the
ignal of the metronome, the participant rose to a full stand
body erect and straight), and at the next signal of the metro-
ome, the participant returned back to the initial seated position
aintaining the arms extended. The pace of the metronome
as 90°/s. The score was the total number of stands executed

orrectly until the participant could not keep up with the pace. The
est-retest reliability was satisfactory (ICC2.1�.94, P�.001).

The upper-extremities endurance strength to low loads test
as administered by using the same chair as the one used for

he lower extremities. The test began with the participant
eated in the middle of the chair, leaning back completely, with
he arm being tested extended longitudinally to the trunk and
olding a dumbbell of 2.5kg in weight. At the signal of the
etronome, the participant curled the weight through a full range

f motion. At the next signal of the metronome, the participant
eturned back to the initial position keeping the back straight.
he pace of the metronome was 120°/s. The score was the total
umber of stands executed correctly until the participant could
ot keep up with the pace. This test was repeated for the other
rm. The reliability was satisfactory (ICC2.1�.88, P�.001 for
he right arm; ICC2.1�.91, P�.001 for the left arm).

dherence to Training
For each patient, we recorded the number of training ses-

ions attended during the study. After a 16-week intervention,
he researchers did not have contact with the patients. Twelve
onths from the completion of the study, we contacted patients

y telephone to determine whether they continued on an exer-
ise program.

tatistical Analysis
We analyzed data on an efficacy (29 exercise and 24 control

atients) and ITT (34 exercise and 24 control patients) basis.
ubjects who attended the exercise sessions and participated in

esting at all points (before and after sessions) were included in
he ITT analysis. To be included in the efficacy analysis,
articipants had to attend 75% or more of the exercise sessions.
e evaluated the normality of the variables through the Kol-
ogorov-Smirnov and Shapiro-Wilk tests, with Lilliefors sig-

ificance. The results are expressed as the mean � SD or 95%
onfidence interval. We compared the differences in baseline
ariables among the healthy, exercise, and control groups
hrough the analysis of variance of a particular factor. We
pplied the Kruskall-Wallis and chi-square tests in samples
ith no homogeneous distribution and in qualitative variables,

espectively. We used the Student t test and the Mann-Whitney
test to compare baseline measures between the healthy

ubjects and the FM patients. The statistical analysis of the data
ocused on the interactions between group (exercise/control)
nd time (times 1-2, with the first assessment occurring before
he therapeutic intervention and time 2 occurring immediately
fter the 16-week intervention). This analysis also controlled
or selected covariates. When data were not normally distrib-
ted, we applied the Wilcoxon analysis to observe differences
or repeated measures. For these variables, we used the Mann-

hitney U test to observe if the changes in the variables were
ifferent between the experimental and control groups. We

pplied the Spearman analysis to examine the relation between a
he changes in the variables and selected baseline measures.
e used the ICCs model 2.1 to establish test-retest reliability

or the physical function measures. The � level was set at .05.

RESULTS
As far as program compliance is concerned, only 2 subjects

ad to be eliminated because of exercise recidivism rate. These
omen (6%) dropped out during the program because of trans-
ortation problems and employment commitments. The re-
aining 33 patients attended a mean of 42 (range, 30–48)

xercise sessions out of a possible 48. This represents an 88%
ttendance rate. All subjects attended at least half (n�24) of
he exercise sessions, with the majority (86%) attending at least
5% (n�6). Three women (9%) from the exercise group were
xcluded from the efficacy analysis for not attending at least
5% of the exercise sessions. Another woman (3%) was ex-
luded from the efficacy analysis because she did not attend
ssessments. During the 12 months after completing the exer-
ise program, 23 patients in the exercise group (79% efficacy
nalysis vs 68% ITT analysis) participated regularly in exercise
rograms: 20 patients in pool-based programs and 3 patients in
ther types of programs (see fig 1).
Efficacy and ITT analyses showed similar baseline charac-

eristics for the exercise, control, and healthy groups (table 2).
he healthy group showed significantly better efficacy and ITT
nalyses results. Specifically, the health status; sleep quality;
nd psychologic, physical, and cognitive function measures
ere improved as compared with the FM group in all param-

ters assessed. FM patients were severely affected (ie, SAI,
SQI, endurance strength to low loads tests scores �2 SD
elow and above healthy group, respectively) (table 3).
Efficacy and ITT analyses showed significant improvements

f exercise therapy on the clinical variables (table 4). The
umber of tender points decreased significantly in the exercise
roup (29% efficacy analysis vs 26% ITT analysis). Exercise
herapy also significantly improved the score on the PSQI (16%
fficacy analysis vs 13% ITT analysis) and on the pace auditory
erial addition task (26% efficacy analysis vs 23% ITT analy-
is). The repetitions performed in the endurance strength test
ncreased significantly with therapeutic intervention: left arm
314% efficacy analysis vs 271% ITT analysis), right arm
265% efficacy analysis vs 231% ITT analysis), and lower
xtremities (116% efficacy analysis vs 102% ITT analysis).
he score in the SAI remained unchanged during the follow-
p. The exercise group showed a statistically significant im-
rovement in the FIQ (8%, P�.020 efficacy analysis vs 7%,
�.005 ITT analysis), which was not associated exclusively
ith the exercise intervention (P�.122 efficacy analysis vs
�.116 ITT analysis). In the control group, none of the clinical
ariables showed significant changes with respect to the initial
ssessment. The effects of exercise therapy were independent
f the baseline characteristics of the patients.

DISCUSSION
This study shows that exercise therapy 3 times a week over

6 weeks in a chest-high pool of warm water improves the
ajority of the symptoms of FM, including tender point count,

leep quality, cognitive function, and physical fitness. These
mprovements were shown in both the efficacy and ITT anal-
sis, but the improvements were larger and more significant in
he efficacy analysis. Health status, measured by means of the
IQ, also improved significantly in the exercise group. How-
ver, this change was not caused by the exercise therapy
nly. Probably the variation of the season between the pre-

nd postmeasures (January–May) partially explains the differ-

Arch Phys Med Rehabil Vol 89, December 2008
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nces found in the health status. Some authors suggest that
eason influences the functional impairment and health sta-
us of the FM patients, improving significantly in the warm
onths.23,41,42

We did not find differences in anxiety levels after treatment.
his was probably because of the duration of program inter-
ention and because we did not include educational treatment.
he majority of studies related to FM and exercise that
chieved significant psychologic improvements developed pro-
rams greater than 20 weeks17,20 and/or included educational
rograms.10,43-45

We emphasize the elevated adherence to the exercise pro-
ram in the exercise group. This strong adherence has been
bserved in few studies.13,46 It has been justified with the
carce dropout rate (6%, n�2), high attendance rate (88%)
uring the intervention period, and the high percentage of
atients (79% efficacy analysis vs 68% ITT analysis, n�23)
ho continued the exercise program on their own cost and
ithout our encouragement 12 months after the completion of

he study. This indicates that our program has broken the
icious cycle of insufficient exercise and deteriorating fitness.
n important finding is that most of the patients incorporated

he exercise program into their daily lives and, consequently,
inimized the detraining effects. These results suggest that the

Table 2: Characteristics of Women Who Followed the Exercise Pro

Group

Efficacy Analysis

Exercise
(n�29)

Control
(n�24)

Hea
(n�

Ethnicity (%)
White 100 100 1

Age (y) 50�7 46�8 47�

Body mass index (kg/m2) 27�5 27�4 26�

Duration of symptoms (y) 14�10 14�9 N
Tender point count (1–18) 15.1�3.9 16.1�2.9 N
Occupation (%)

Domestic labor 52 67
Operatives 21 17
Office or store worker 17 13
Manager 10 4

Highest education (%)
Elementary school 59 63
High school 31 29
College/university 10 8

OTE. Values are the mean � SD unless otherwise indicated; value
bbreviations: NA, not applicable; ND, no data.

Table 3: Scores on Outcome Measures of Patients With Fibromyal

Efficacy Ana

FM Group
(n�53)

Healthy G
(n�2

FIQ (0–100) 66.1�15.0 10.6�9
Endurance-strength tests (reps)

Left arm 14.8�21.9 55.0�4
Right arm 16.0�21.7 59.6�3
Lower extremities 22.3�26.7 82.0�4

SAI (20–80) 50.1�11.5 33.2�5
PSQI (0–21) 11.9�5.0 4.2�2
PASAT test, 2.4s (0–60) 26.8�14.2 40.5�1
OTE. Values are the mean � SD unless otherwise noted.

rch Phys Med Rehabil Vol 89, December 2008
quatic program is an adequate type of exercise to cause
levated exercise adherence. However, we are not aware of a
tudy that determines the influence of different programs of
hysical activity on adherence.
This is the first study that assesses the effects of an exercise

rogram on sleep quality by means of the PSQI. Other studies
ave assessed sleep by means of brief and nonspecific tests or
imple VASs.6,7,21,43,47,48 We consider that the PSQI is a more
onsistent and specific instrument, is broadly used, and is
alidated to establish and examine the quality and sleep disor-
ers.36,49,50 Furthermore, it is considered to be a useful and
ensitive instrument for characterizing and quantifying sleep
isturbances in FM patients.38

Another important finding is the sensitivity of the PASAT to
etermine changes in cognitive function. This test is used
requently in the scientific literature and has increased reliabil-
ty and internal consistence.51 However, it has currently been
sed only in very few studies to appraise the cognitive function
n FM patients,9,52,53 and only our research group has used it to
etermine exercise-induced changes.9 In addition, the PASAT
as larger applicability in the clinical daily practice than the
ingle photon-emission computed tomography or auditory
300 event-related brain potentials.4

, Control, and Healthy Groups From the Efficacy and ITT Analysis

ITT Analysis

P
Exercise
(n�34)

Control
(n�24)

Healthy
(n�25) P

NA 100 100 100 NA
0.175 50�7 46�8 47�10 0.182
0.985 27�4 27�4 26�4 0.965
0.922 14�9 14�9 ND 0.883
0.355 15.2�3.6 16.1�2.9 ND 0.411
0.901 0.841

50 67 60
21 17 12
17 13 20
12 4 8

0.916 0.901
56 63 60
32 29 24
12 8 16

ed as NA are NA because this variable is constant.

yndrome and Healthy Persons From the Efficacy and ITT Analysis

ITT Analysis

P
FM Group

(n�58)
Healthy Group

(n�25) P

0.000 66.3�14.4 10.6�9.2 0.000

0.000 14.7�20.9 55.0�41.9 0.000
0.000 15.6�20.8 59.6�36.8 0.000
0.000 22.4�25.5 82.0�46.3 0.000
0.000 50.3�11.1 33.2�5.3 0.000
0.000 12.2�4.9 4.2�2.9 0.000
0.000 26.7�13.6 40.5�12.6 0.000
gram
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The introduction of a new method to appraise pain in FM
atients is scientifically valuable.9 Up until now, pain has
een largely assessed through the use of a dolorimeter,
igital palpation, or self-reported VASs. Digital palpation
oes not permit quantifying the pain threshold, and, there-
ore, it is not sensitive enough to the therapeutic changes.
ASs do not permit quantifying the tender point count and
ave been shown to be insufficiently sensitive to the thera-
eutic changes.11 In fact, we have observed that most studies
hat have assessed pain through quantitative instruments
myalgic scoring, readings from a calibrated syringe, dolo-
imeter, or pressure algometer) have obtained significant
hanges in pain after therapeutic exercise programs.6,9,43,47,54

n contrast, exercise programs that used a dichotomous variable
present/absent) generally did not observe changes after the
ntervention period.17,23

Even though physical dysfunction is a major limitation
mong FM patients, its assessment in daily clinical practice
s limited by the availability of scientific instruments and
menities, notably isokinetic dynamometers,8,17,47 fitness ma-
hines,26 ergospirometers,13,55 and a 6MWT.10,17 One of the few
ests measuring physical fitness that is applicable in the daily
linical practice and used with FM patients7,10,23 is the chair-
tand test.22 This test aims to have the patient complete as
any full stands as possible within 30 seconds. The temporal

imitation obligates the patient to perform the exercise at the

Table 4: Effects of a 16-Week Warm Water Exercise Program on Ou
the Exercise or Control Group F

Efficacy Analy
(Exercise [n�29] vs Con

Baseline
Change Fro

Mean � SD Mean (95%

Tender point count (1–18)
Exercise 15.1�3.9 �4.4 (�5.8 t
Control 16.1�2.9 �0.3 (�1.7 t

FIQ (0–100)
Exercise 68.2�13.4 �5.1 (�8.9 t
Control 63.6�16.7 �0.9 (�4.8 t

Endurance strength tests (reps)
Left arm
Exercise 10.9�10.7 34.2 (25.2 to
Control 19.5�30.1 4.4 (�2.2 t
Right arm
Exercise 12.1�12.2 32.1 (21.8 to
Control 20.6�29.1 8.2 (�0.1 t

Lower extremities
Exercise 23.2�23.7 26.9 (14.3 to
Control 21.2�30.4 9.8 (�1.7 t

SAI (20–80)
Exercise 52.2�11.7 �0.3 (�4.0 t
Control 47.6�11.0 �0.4 (�4.6 t

PSQI (0–21)
Exercise 13.3�4.7 �2.0 (�3.0 to
Control 10.4�5.0 0.5 (�0.4 to

PASAT Test, 2.4s (0–60)
Exercise 25.7�15.5 6.7 (3.1 to
Control 28.2�12.7 1.2 (�2.1 to

OTE. Values are mean � SD unless otherwise noted.
bbreviation: CI, confidence interval.
Difference between the groups.
aximum velocity possible. Therefore, the functional and met- v
bolic perspective cannot adequately assess the healthy phys-
cal fitness in a clinical population. In this study, we have
odified the chair-stand test by controlling the pace of move-
ent through means of a metronome to induce heightened

erobic metabolism. Similarly, we have modified the arm curl
est56 in the assessment of the upper extremities because it
resented the same temporary limitation as the chair-stand test.
oth tests designed in our study have shown good reliability
nd sensitivity to therapeutic effects. These tests can be used in
aily clinical practice to appraise fitness in FM patients.
We have observed an important increase in repetitions of

ower and upper extremities endurance strength tests after
ompleting the program. This increase in the strength could be
ymptomatic of a decrease of pain, even though the exercise
rogram could have ameliorated central regulation of pain.
his decrease of pain could be caused by the lower percentage
f strength needed to perform the same physical activity (ie,
limbing stairs). Furthermore, the values for the control and
xercise group are similar. For this reason, we reject a neuro-
uscular and metabolic deficiency in FM patients. Given the

hort duration of the program, we consider that the increase in
epetitions may not be exclusively attributed to neuromuscular
nd metabolic adaptations. The other factors that should be
onsidered are the increase of the pain threshold and a decrease
n fear of the physical effort induced by the therapeutic inter-

e Measures in Women With Fibromyalgia Syndrome Assigned to
the Efficacy and ITT Analysis*

�24])
Intent-To-Treat Analysis

(Exercise [n�34] vs Control [n�24])

seline to 16
s Baseline

Change From Baseline to 16
Weeks

P* Mean � SD Mean (95% CI) P*

0) 0.000 15.2�3.6 �3.9 (�5.1 to �2.6) 0.001
16.1�2.9 �0.3 (�1.7 to 1.1)

3) 0.122 68.1�12.4 �4.8 (�8.1 to �1.6) 0.116
63.6�16.7 �0.9 (�4.8 to 2.9)

) 0.000 11.3�9.9 30.6 (22.3 to 38.9) 0.000
) 19.5�30.1 4.4 (�2.2 to 11.0)

) 0.000 12.2�11.3 28.2 (18.9 to 37.5) 0.001
) 20.6�29.1 8.2 (�0.1 to 16.5)

) 0.001 23.3�21.8 23.8 (12.7 to 34.8) 0.001
) 21.2�30.4 9.8 (�1.7 to 21.3)

0.979 52.2�10.8 �0.3 (�3.4 to 2.8) 0.961
47.6�11.0 �0.4 (�4.6 to 3.8)

1) 0.000 13.4�4.4 �1.7 (�2.6 to �0.9) 0.000
10.4�5.0 0.5 (�0.4 to 1.3)

0.004 25.7�14.3 5.9 (2.7 to 9.0) 0.006
28.2�12.7 1.2 (�2.1 to 4.4)
tcom
rom

sis
trol [n

m Ba
Week

CI)

o �3.
o 1.1)

o �1.
o 2.9)

43.4
o 11.0

42.3
o 16.5

39.6
o 21.3

o 3.3)
o 3.8)

�1.
1.3)

10.3)
4.4)
ention.
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A

tudy Limitations
Because the results of our study could have been affected by

he small sample size, we recommend determining the validity
nd reliability of the 2 tests we proposed with a more extensive
ample.

CONCLUSIONS
The results of the efficacy and ITT analysis of this study

how that an exercise therapy program with moderate intensity
erformed 3 times a week for 16 weeks in a chest-high pool of
arm water (32°C) has no apparent negative effects and im-
roves pain, sleep quality, and physical and cognitive function,
ausing a great adherence to exercise in previously unfit
omen with heightened and long FM symptomatology. Further

esearch could determine what programs of physical activity
nduce a larger adherence in FM patients.
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