Fibromyalgia treatment: the role of exercise and
physical activity

Fibromyalgia, a disease of chronic widespread pain, fatigue, poor sleep, stiffness and many other
symptoms, is associated with considerable disability and is estimated to affect 3.4% of the population.
Optimal management of fibromyalgia is still in question, but exercise is recommended as one
component of multidisciplinary management programs. In this review, we examine the effects of
land-based and aquatic aerobic, strength and mixed exercise, as well as composite programs including
exercise, on five important outcome constructs (global well-being, pain, tender points, physical
function and depression). We detail adverse effects, attrition rates and adherence to exercise, as well as
identify methodological problems in the published research. We provide evidence-based
recommendations for exercise/physical activity for improvement of fibromyalgia symptoms and physical
function and explore the importance and clinical implications of moving towards the application of the

2007 physical activity guidelines developed by the American College of Sports Medicine and the
American Heart Association for individuals with fibromyalgia.
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Fibromyalgia

Fibromyalgia is a common [1] and disabling [2] con-
dition associated with a wide array of symptoms
including pain, poor sleep, fatigue, depression
and stiffness [3.4]. In 1990, the American College
of Rheumatology (GA, USA) published classifi-
cation criteria for the diagnosis of fibromyalgia,
consisting of widespread pain for at least 3 months
and pain on digital palpation with 4 kg of pres-
sure in at least 11 of 18 specified sites [5]. The esti-
mated prevalence rate is 3.4% across all ages (1.
Despite the abundant attention this condition has
received in the past two decades, there are many
questions related to its etiology, pathophysiology
and management. It is not surprising that a
European panel of experts has recommended that
“comprehensive evaluation of pain, function and
psychosocial context are needed to understand
(fibromyalgia) completely, owing to its complex,
heterogeneous nature” [6]. Although many issues
remain unresolved, a substantial body of research
provides greater understanding of the effects of
exercise on symptoms and physical function in
individuals with fibromyalgia.

Management of fibromyalgia

Despite investigation of a wide range of
options, optimal management of fibromyalgia
is still unknown. Evidence-based guide-
lines [6-8] and reviews [9-19] have examined a
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symptom management

range of pharmacologic and nonpharmacologic
management options. Goldenberg and col-
leagues (8] concluded that pharmacologic and
nonpharmacologic interventions have clinical
benefits and advocated use of a stepwise pro-
gram, emphasizing education, certain medica-
tions, exercise and cognitive therapy. Adams
and Sim [9] recommended that a combination
of interventions in a multimodal approach,
including exercise, education and psychological
interventions, holds most promise in the man-
agement of fibromyalgia. A European multi-
disciplinary taskforce studying fibromyalgia
management [6] stated that: “optimal treat-
ment mandates a multidisciplinary approach
with a combination of nonpharmacologic and
pharmacologic treatment tailored according to
pain intensity, function, associated features, such
as depression, fatigue and sleep disturbance, in
discussion with the patient” [¢]. The recom-
mendations for nonpharmacologic interventions
included exercise, cognitive behavioral therapy,
relaxation, rehabilitation, physiotherapy and
psychological support.

Exercise studies have demonstrated that indi-
viduals with fibromyalgia are physically decondi-
tioned, with low levels of cardiorespiratory endur-
ance [20-23] and decreased muscle strength and
endurance [24,25]. Studies have also demonstrated
that individuals with fibromyalgia are able to
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perform aerobic, flexibility and muscle strength
training programs. While exercise has been identi-
fied as a component of fibromyalgia management,
not all clinically relevant and practically important
aspects of this modality have been clarified.

Physical activity & exercise defined

This review examines the evidence for prescription
of exercise and recreational physical activity for
individuals with fibromyalgia. Exercise training
(referred to in this review as exercise) is “planned,
structured, and repetitive bodily movements per-
formed to improve or maintain one or more com-
ponents of physical fitness” [26]. Exercise employs
the principles of overload and progression, and
specifies intensity, frequency and duration of exer-
cise in order to achieve its goal of improving phys-
ical fitness. Exercise can be further subdivided
into aerobic, strength and flexibility training, all
of which can result in specific improvements in
the respective target areas. By contrast to exercise,
recreational physical activity includes any physical
activity for recreational purposes and sport, with-
out necessarily presuming a specific emphasis on
fitness or competition. While recreational physi-
cal activity (referred to as physical activity in this
review) implies a less prescriptive endeavor than
exercise, there is overlap between the two, owing
to both the ways that each is recommended by
clinicians and the ways that each is undertaken
and performed. For example, a walking program
that is undertaken for enjoyment as a recreational
activity may be shaped into an exercise program
as an individual begins to (or is advised to) walk
more briskly for longer periods of time or more
frequently. To date, the research focus has been on
exercise for individuals with fibromyalgia. We will
explore the application of both structured exercise
programs and less prescriptive physical activity
programs for individuals with fibromyalgia.

Purpose
The purposes of this paper are:

To review the effects of exercise and physical
activity in adults with fibromyalgia;

To discuss clinical implications of incorpo-
rating exercise and/or physical activity in
their lives;

To evaluate the findings of studies on exercise
for fibromyalgia in the context of current
physical activity guidelines;

To suggest future directions for exercise and
physical activity as management tools in
this population.

Int. J. Clin. Rheumatol. (2009) 4(3)

Method

We searched for randomized clinical trials (RCTs)
without language restriction using Medline
(1966 to September 2008), the Cumulative
Index to Nursing and Allied Health Literature
(CINAHL®) (1982 to September 2008), the
Excerpta Medica Database (EMBASE) (1974 to
September 2008), and the Cochrane Controlled
Trials Register (2008, issue 3). We used keywords
and medical subject headings (MESH) headings
to denote fibromyalgia and a wide spectrum of
physical activity and exercise. Sources were also
identified by examining reference lists from rel-
evant research reports. After screening citations
and abstracts, full text articles were examined.
Studies of adults with fibromyalgia using: pub-
lished criteria for diagnosis of fibromyalgia [5,27-30],
randomized designs including either an untreated
control group or a nonexercise intervention, and at
least one intervention in which exercise/physical
activity was a significant component were included
in this review.

Types of interventions

In this review, we focused exclusively on three
types of exercise: acrobic, strength and flexibility,
excluding from consideration other types, such as
balance. We classified exercise interventions first
into land-based and aquatic categories. Within
land-based and aquatic categories, exercise was
classified by type(s) (excluding warm-up and
cool-down): aerobic, strength, or flexibility for
those that included only one type of exercise,
or mixed (which included some combination of
aerobic, strength and flexibility training). These
interventions were also described as ‘exercise-only’
interventions, in contrast with composite inter-
ventions that included both exercise and non-
exercise components. Within composite inter-
ventions, the exercise components were identified
according to the description above. No restric-
tions on frequency, intensity or duration of exer-
cise were made beyond the requirment that the
exercise component of composite interventions be
a substantial part of that treatment.

Data extraction & management
Study characteristics and point estimates for out-
come measures were extracted from each study.
When multiple measurements were taken across
time, we based our calculations of effect sizes and
meta-analysis on data collected at approximately
12 weeks. This duration was chosen because
there is ample evidence that physiological adap-
tation will occur by 12 weeks; this was a com-
mon length for the programs being studied and,
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therefore, would allow better comparison across
studies. We preferentially extracted intention-to-
treat data if available. Some authors have been
contacted to obtain more data, but this has not
been executed systematically.

Methodological quality assessment
Using the 11 item internal validity subscale of
the van Tulder methodological quality assess-
ment instrument [31], we classified studies into
low and moderate-to-high methodological
quality categories using arbitrary groupings
of four or less for low-quality studies, and five
to 11 for moderate-to-high quality studies. For
full details of our application of this scale see
Busch et al. [32].

Evaluation of congruence of
exercise/physical activity with
recognized guidelines
We evaluated congruence of exercise inter-
ventions with the American College of Sport
Medicine (ACSM; IN, USA)/American Heart
Association (AHA; TX, USA) (ACSM/AHA)
guidelines for physical activity and public health
for adults 33] and for older adults [34]. As part
of this evaluation, we classified the intensity of
exercise interventions using the classification of
physical activity intensity advocated by ACSM
in 2009 [35]. The guidelines for adults [33] recom-
mend that healthy adults aged 18—65 years need
moderate-intensity aerobic physical activity
for a minimum of 30 min for a minimum of
5 days per week, or vigorous intensity aerobic
physical activity for a minimum of 20 min
on 3 days per week (or a combination of the
two). Moderate intensity is described as activ-
ity requiring between three and six metabolic
equivalents and vigorous as activity above six
metabolic equivalents. The physical activity can
be carried out either continuously or in blocks
of 10 min or more, using any mode of aerobic
exercise involving use of major muscle groups in
rhythmic activities. For muscle strengthening,
the ACSM 2009 guidelines [35] advise resistance
training for 2—3 days per week with at least 48 h
separating the exercise training sessions for the
same muscle group. To improve muscular fit-
ness, “adults should train each muscle group
for a total of 2—4 sets with 8—12 repetitions
at 60—-80% of the one repetition maximum
per set with a rest interval of 2-3 min between
sets. For older and very deconditioned persons,
one or more sets of 10—15 repetitions of mode-
rate intensity (i.e., 60-70% one repetition
maximum) resistance is recommended” [35].
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The ACSM/AHA recommendations for older
adults [34] address individuals who are 65 years
and older and adults aged 50-64 years with
clinically significant chronic conditions and/or
functional limitations that affect movement
ability, fitness or physical activity. These guide-
lines differ between adults in their definition of
aerobic intensity and recommended intensity of
strength training. Moderate intensity aerobic
activity is described as a rating of five or six on a
ten-point scale and vigorous activity as a seven
or eight. The recommendation for strengthen-
ing exercises is also 8—10 exercises involving the
major muscle groups, but advises using a set of
10—15 repetitions using resistance that represents
moderate to high effort (5-6 and 7-8 on a scale
in which zero is ‘no effort’ and ten is ‘maximal
effort’). These guidelines also advocate flexibil-
ity activity for at least 2 days per week for at
least 10 min and the use of balance exercises. We
evaluated flexibility training according to the
ACSM 1998 position stand that describes dosage
requirements as: frequency of exercise equal to
or greater than two days per week, intensity to
a position of mild discomfort, and three—four
repetitions of each stretch held for a duration
of 10-30 s [36].

Outcome measures

We grouped the outcome measures into five con-
structs: global well-being or perceived improve-
ment in fibromyalgia symptoms as assessed by the
study participant or observer, pain intensity, ten-
der points, observed physical function (reflected
by tests evaluating the cardiorespiratory system,
muscle strength or flexibility), and depression.
When researchers reported more than one meas-
ure for any one construct, we used the following
order of preference for analysis:

Global well-being: fibromyalgia impact
questionnaire (FIQ) total, subject-rated visual
analog scale (VAS) or ordinal scale, health
professional-rated change, quality of life scale,
sickness impact profile total;

Pain: VAS, FIQ pain subscale, ordinal scale;

Tender points: dolorimetry, total myalgic
score, tender point count;

Physical function: selected on a case-by-case
basis depending on researchers’ stated objectives;

Depression: Beck cognitive, Beck total, Center
for Epidemiologic Studies-Depression scale,
FIQ-depression, arthritis impact measurement
scales-depression subscale.
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We also extracted data related to adverse
events and effects using the definitions proposed
by Loke 2007 [37].

Data analysis & synthesis
The data analysis was based on interventions
rather than studies, since some studies provided
more than one relevant comparison that involved
exercise. In this review, we only analyzed com-
parisons derived from studies of moderate-to-
high methodological quality owing to the lim-
ited number of studies comparing a strength
intervention with a control, we analyzed data
from all studies employing strength training
regardless of methodological quality.

For analysis of interventions, we calculated
effect sizes (standardized mean differences,
[SMD]) with 95% CI using means and stand-
ard deviations of change scores for each inter-
vention. When not available, standard deviations
of change scores were derived directly from con-
fidence intervals of change scores, or were esti-
mated from the pre-test and post-test standard
deviations (or standard errors) where these were
provided (see Busch ez 4l.) [32).

We evaluated clinical homogeneity based
on exercise type and similarity of comparators.
We conducted meta-analyses using Review
Manager (RevMan [computer program], ver-
sion 5.0, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration) on
comparisons judged to be sufficiently homo-
geneous. To evaluate studies not included in
meta-analyses, we used Review Manager to
generate SMDs. We used Cohen’s categories to
evaluate the magnitude of the effect sizes (small
effect: 0.2—0.49, medium effect: 0.5-0.79 and
large effect: 20.8) [38].

We evaluated the magnitude of change using
relative percentage change, specifying a clini-
cally important difference at 30% based on the
work of Farrar et al. [39] in the area of chronic
pain. This is consistent with the findings of
Dunkl ez al. [40) who examined responsiveness
of measures of clinical improvement in fibro-
myalgia. Relative percentage improvement was
calculated as the mean change in the treatment
group, minus the mean change in the control
group, divided by the pooled mean for the

baseline scores for the variable.

Results

We identified 45 RCTs that met the selection
criteria. Foreign language studies in German,
Spanish and Turkish were translated; only one
study met the selection criteria [41].

Int. J. Clin. Rheumatol. (2009) 4(3)

The salient characteristics of these studies
are summarized in SureLementary Tasie 1. Across
the 45 studies, 3276 subjects with a confirmed
diagnosis of fibromyalgia were included in
analyses with 1888 subjects in 65 exercise
interventions. The average sample size for
the exercise groups was 28.2 (standard devia-
tion: 16.3, range: 5-84). Mean age ranged from
27.5-58 years in 44 studies (age was missing
in one study) and 96% of study participants
were female.

The 45 studies encompassed seven aquatic
interventions and 58 land-based interventions.
A total of 18 studies had more than one exercise
intervention allowing head-to-head compari-
sons between exercise regimens. Among land-
based interventions, there were 21 aerobic, four
strength, three flexibility, 14 mixed and 15 com-
posite. Aerobic exercise interventions included
walking (indoor, outdoor and treadmill),
running, low-impact aerobics, cycle ergom-
eter, aerobic dance (instructor and videotape
format), aerobic games and swimming. One
aerobic intervention was described as a life-
style physical activity program. Strength train-
ing involved resistance machines, free weights,
theraband and body weight (e.g., squats). The
most common mixed programs included aero-
bic, strength and flexibility training. Most
composite interventions included mixed exer-
cise. A total of 17 of the 45 studies provided
data for long-term effects (12 weeks to 4 years
post-intervention).

A large variety of measures were used to eval-
uate the five outcome constructs. Most com-
monly used measures were as follows: pain —
the 10 cm VAS; global well being — the FIQ;
cardiorespiratory physical performance — the
6-min walk and maximal oxygen uptake; ten-
der points — the tender point count; and depres-
sion — the Beck Depression Inventory and the
depression visual analog scale.

Evaluation of congruence with

ACSM/AHA guidelines for

physical activity

Among studies using aerobic exercise (includ-
ing aerobic-only and mixed interventions), four
studies described exercise interventions that
met ACSM/AHA guidelines for aerobic physi-
cal activity [42-45]. Most studies were insufficient
with respect to frequency of activity; a smaller
number of interventions provided intensity
below the recommended levels or did not pro-
vide sufficient detail to determine whether the
intervention met the guidelines.

future science group
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Among studies using strength training
(including strength-only and mixed inter-
ventions), five studies met the ACSM/AHA cri-
teria [46-50]. Other studies using strength exercise
either did not provide sufficient training stimu-
lus or sufficient detail to determine congruence
with the guidelines. Two studies met recommen-
dations for flexibility training [51,52]. Most stud-
ies did not provide sufficient detail to evaluate
their flexibility program or component.

Adverse effects

A total of 22 out of 45 studies did not men-
tion either the presence or absence of adverse
events or effects. Five studies explicitly reported
observing no adverse effects related to train-
ing [49-51,53,54]. Of the remainder, 11 stud-
ies reported adverse effects specifically from
training occasionally linked to withdrawal
from the exercise groups [55.56]. Most of the
adverse effects attributed to exercise were
increased muscle pain, stiffness or fatigue,
however, a case of tinea pedis 57] and a variety
of musculoskeletal problems, including plantar
fasciitis [43], impingement syndrome [s7], ischi-
algia (s8] and a metatarsal stress fracture [s9],
were also reported. No serious adverse effects
(e.g., death, permanent disability or prolonged
hospitalization) were reported. Three studies
mentioned problems not associated with the
exercise programs [45,60,61].

Adherence

While a few researchers reported good adher-
ence to various exercise interventions (high-
intensity cycle ergometry [42], strength train-
ing [4648) and aquatic exercise [62,63]), other
researchers [52,55.64.65] reported that participants
had serious problems adhering to the exercise
programs owing to increased incidence of
fibromyalgia symptoms. Of the 12 new stud-
ies reported since our Cochrane review [32], ten
reported adherence information, primarily by
attendance records. Criteria for ‘completers’
ranged from a low of 50% [60] to several stud-
ies with greater than 90% attendance (62,63.66].
Of interest, heart rate was also monitored in six
studies, although adherence reported in those
papers only described attendance.

Attrition
Not all studies provided attrition data specific
to groups, however, based on 42 studies pro-
viding group-by-group data, the mean attri-
tion rates for exercise interventions were as
follows: aerobic 22 + 18%, strength 5 + 9%,
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flexibility 13 + 5%, mixed exercise 16 + 13%),
and composite interventions 17 + 17%. There
was no significant difference in attrition rates
among exercise-only interventions. Mean
attrition was 10 + 11% and 14 + 20% in
untreated control groups and in the nonexercise
comparator groups, respectively.

Methodological quality of
included studies
Scores for the internal validity scale of the van
Tulder methodological assessment are provided
in Sureiementary Tasie 1. The mean van Tulder
score for internal validity was 5.5 out of a pos-
sible total of 11. A total of 31 studies were classi-
fied as moderate to high quality (score > 5) and
14 as low quality. The most common problems
affecting internal validity were deficits in con-
cealment of treatment allocation, compliance
with treatment, patient blinding, care-provider
blinding, control of co-intervention and valid
randomization. Small sample size was a metho-
dological weakness of most included studies;
only five [44,54,56,59,61] of the 45 included stud-
ies met the standard of 50 subjects analyzed per
group [67].

The 31 studies rated as moderate-to-high
quality on the van Tulder tool were selected
for further analysis and synthesis. The remain-
der of the results section focuses exclusively
on these 31 studies. They included 44 exercise
interventions: six aquatic exercise protocols
and 38 land-based protocols (12 aerobic, three
strength, two flexibility, nine mixed exercise
and 12 composite). A total of 11 studies had
two exercise interventions, and one study had
three. In addition to exercise interventions
there were 14 untreated control groups and
17 nonexercise interventions.

Meta-analysis
We evaluated all appropriate comparisons in
medium- to high-quality studies for clinical
heterogeneity and decided to restrict the meta-
analysis comparisons of exercise interventions
to untreated control groups. The results for the
meta-analysis are provided in Taste 1.

Aerobic interventions from six studies that
incorporated a control group [s8.59.68-71] were
meta-analyzed. The meta-analyses demon-
strated a statistically significant small effect
for global well-being [59.68.70.71] (SMD: 0.42,
95% CI: 0.18-0.65), and medium effects
for physical function [58,59.68,71] (SMD: 0.66;
95% CI: 0.41-0.92) and depression [58,59,69,71]
(SMD: 0.54, 95% CI: 0.02-1.06). No
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Depression, Ref.

Observed measured
physical function,

Tender points,
standardized

Pain

Global well-being

Exercise type

standardized mean

mean difference standardized mean difference difference (95% Cl)

(95% CI)

NS

(95% CI)

[58,59,68-71]

0.54

0.66 (0.41, 0.92)

0.42 (0.18, 0.65) NS

Aerobic Training

(0.02, 1.06)

[46,48)
[50,60,64,72]

1.55(0.78, 2.33)

1.43(0.76, 2.10)

NS

Strengthening

NS

Aerobic test: 0.99 (0.39, 1.59);
Strength test: 0.68 (0.11, 1.26)

NS

1.00(0.13, 1.87)

Mixed Exercise

[62,63,73]
[52,56,68,74]

Strength test: 0.90 (0.39, 1.42)

0.72 (0.22,1.22)

0.51(0.14, 0.88)

0.63 (0.27, 1.00)
NS

0.53(0.32, 0.75)

Aquatic Exercise
Composite

0.27

NS

(0.04, 0.51)

Values are standardized mean difference (95% Cl).

NS: Nonsignificant.

significant effects were found for pain or ten-
der points. While Schachter ez al. provided two
eligible aerobic interventions, to minimize clini-
cal heterogeneity [59], we chose to include only
the long bout intervention, which was more
similar to the other aerobic interventions in
the meta-analysis.

Strength interventions from two RCTs [46.48]
were meta-analyzed for two outcomes. A large,
significant effect was found for global well-being
(SMD: 1.43, 95% CI: 0.76-2.10) and physical
function (SMD: 1.55, 95% CI: 0.78-2.33). Pain,
tender points and depression were measured in
only one of the two studies — a large number of
significant results were found in each outcome.

Mixed interventions from four stud-
ies [50,60,64.72] were meta-analyzed: significant
large-sized effects were found for pain inten-
sity [50,60,64,72] (SMD: 1.00; 95% CI: 0.13-1.87)
and aerobic function [50,60,64] (SMD: 0.99;
95% CI: 0.39-1.59), while a significant medium-
sized effect was found for muscle strength [50,60.64]
(SMD: 0.68; 95% CI: 0.11-1.26). No signifi-
cant effects were found for global well-being,
tender points or depression when mixed exer-
cise interventions were compared to untreated
control groups.

Aquatic exercise interventions from three
RCTs [62,63,73] were meta-analyzed for three out-
comes. A significant medium-sized effect was
found for global well-being [62.63.73] (SMD: 0.63;
95% CI: 0.27-1.00) and pain [62,63,73]
(SMD: 0.51595% CI: 0.14-0.88). A significant
large-sized effect was found for strength [62,63]
(SMD: 0.90, 95% CI: 0.39-1.42). Significant
large-sized effects were also found for tender
points [63] and depression [62], however, these
were based on data arising from single studies.

Composite interventions from four
RCTs [52.56,68.74] that compared exercise
plus education to an untreated control were
meta-analyzed. Medium-sized significant
effects were found for global well-being
(SMD: 0.53, 95% CI: 0.32—0.75) and observed
physical function [52.68.74] (SMD: 0.72,
95% CI: 0.22-1.22). A significant small-
sized effect was found for depression [52,56,74]
(SMD: 0.27, 95% CI: 0.04—-0.51). The effects
of exercise and education on pain and tender
points were not significant.

® Analysis of studies that were
excluded from meta-analyses

In this section and in Taste 2, positive, significant
effects indicate that the first intervention improved
the outcome more than the second intervention.
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Fibromyalgia treatment: the role of exercise & physical activity

Comparison of two
exercise interventions
Direct comparisons between various exercise inter-
ventions were carried out in 12 studies (Tasie 2).
Of the 12 head-to-head comparisons, significant
effects were found in five studies [42.47,51,57.68].
Notable among the comparisons demonstrating
significant findings were acrobic versus flexibility
exercise for tender points and physical function
(42], as well as strength versus flexibility exercise
for global well-being and pain [s1]. Also of interest,
aquatic exercise had a superior positive effect com-
pared to land-based exercise in global well-being
(47,57) and depression [57], whereas land exercise was
more effective in improving physical function [57).
Notable among the seven head-to-head com-
parisons that did not demonstrate significant
findings [49.53,54.59.60.72.75] were two that included
strength versus aerobics: a comparison of aerobic
versus strength exercise 53] and a comparison of
mixed (aerobic plus strength plus flexibility) versus
mixed (aerobic plus flexibility) [49]. Also of particu-
lar interest was an investigation of fractionation
of aerobic exercise [59], and a study of exercise-
intensity (self-selected intensity mixed exercise
versus moderate-to-vigorous intensity aerobic) [75].

Comparisons of exercise

interventions with control or
nonexercise interventions

Among studies comparing aerobic exercise with
nonexercise comparators, physical function was
measured in three studies and improved signifi-
cantly in two of these studies. Stress manage-
ment [58] and the antidepressant paroxetine [69]
both improved depression significantly more
than exercise. Pain worsened in one comparison
of aerobic exercise to an untreated control [59].
When a program that combined mixed aquatic
and land-based exercise was compared to balneo-
therapy, a large-effect size was found for depres-
sion [76]. When mixed exercise was compared to
avariety of nonexercise interventions in five stud-
ies, significant effects were noted in only five of
the 20 outcomes examined. Three studies showed
large significant improvement effects in physical
function with exercise. Tender points improved
significantly in one study with exercise [77], while
pain was relatively worse in another study [64].

Comparisons of composite
interventions with control or
nonexercise interventions

Examining eight studies that compared com-
posite interventions with nonexercise compa-
rators, a number of positive, significant effects

future science group

were noted. The most noteworthy was that
global well-being improved with the composite
intervention relative to the comparator in five
studies [44,49,66,68,72]. Beyond this, depression
improved in two studies [49,66], and tender points
improved in Buckelew ez al. [72]. Physical func-
tion improved in Rooks ez al. [49], which com-
pared a composite program of mixed exercise plus
a fibromyalgia self-help course with the fibro-
myalgia self-help course alone and found that the
composite program produced improved global
well-being, depression and physical function. By
contrast, the same composite program compared
with a less diverse mixed-exercise intervention
did not result in significant differences. Of these
eight studies, one outcome showed conflicting
results. Pain improved in Lemstra ez a/. [66] but
worsened in Buckelew ez al. [72].

Clinically important differences
Among the 12 aerobic interventions included in
the medium- to high-quality studies, clinically
important differences (i.e., 230%) were found
in global well-being [59], tender points [58.69]
and depression (58] (see Tasie 3). Among the
four strength protocols, clinically important
differences were found in global well-being in
two studies [46,48], pain in one study [46] and in
depression in another study [46]. Among the six
aquatic protocols, clinically important differences
were found in global well-being and pain in one
study [62]. Among the nine mixed protocols,
clinically important differences were found in
global well-being in one study (78] and in depres-
sion in two studies 49.72]. Among the 11 remain-
ing protocols that included exercise, clinically
important differences were found in global well-
being in one study [52) and in depression in five
studies [56,61,66,72,76].

Long-term effects
Long-term follow-up of interventions, which
were compared to untreated control groups,
was carried out for four aerobic interventions,
one aquatic mixed exercise intervention, one
mixed exercise intervention and four compos-
ite interventions. The five studies comparing
an aerobics intervention to an untreated con-
trol [s8,68-70] included durations of follow-up
varying from 6 weeks to 4.5 years. In the Da
Costa et al. [70] study, significant improvements
emerged in pain and global well-being at follow-
up that were not revealed immediately following
the intervention, whereas King ez al. (¢8] found
no between group differences in any outcome at
any point. In the other studies, improvements
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in global well-being [70], depression [70], physi-
cal function [70], tender points [69] and pain [69]
were maintained. In contrast, Wigers ez al. 58]
reported that improvements in pain, tender
points and work capacity were not maintained,
but the follow-up period was very lengthy
(4.5 years) and the researchers noted that most
subjects were no longer exercising,.

The aquatic mixed exercise intervention by
Gusi ez al. [62) had sustained improvements in
depression and muscle strength at 12 weeks fol-
lowing the intervention, and Buckelew ez al. [72)
reported that a land-based mixed exercise
intervention resulted in improvements in self-
reported physical function and self-efficacy at
1-year follow up.

Each of the four studies that undertook
long-term follow-up of composite interventions
demonstrated positive findings. Mannerkorpi
et al. [79], in an uncontrolled follow-up to
Mannerkorpi e al. [52), noted that participants
in the composite intervention had maintained
improvements in FIQ total, FIQ physical func-
tion, short form 36 (SF36) physical function,
SF36 general health and grip strength up to
6 months, as well as FIQ pain, FIQ fatigue,
physical function and SF36 bodily pain, social
function and vitality up to 24 months. Zijlstra
et al. [61] noted that at 3 months follow-up, the
spa group were significantly better than controls
in the physical component of health status meas-
ure RAND 36-item health survey (RAND-306),
pain, fatigue, subject evaluated general health,
number of tender points, graded tender point
score and FIQ total. Cedraschi ez al. [s6] noted
that at 24 months follow-up, significantly more
patients in the treatment group than in the con-
trol group had engaged in a new physical activ-
ity. At 15 month follow-up, Lemstra et al. [¢6]
reported that the intervention group had main-
tained significant changes in pain and depres-
sion, although they had regressed to baseline in
health status.

Discussion
Main findings

Over the last two decades, interest in the
role of exercise in the management of fibro-
myalgia has been strong. A total of 12 new
RCTs have been published in the past 4 years
alone. Methodological quality of the research
has improved steadily over time, providing
a clearer picture of the effects of exercise for
fibromyalgia. This review identified 45 RCTs
published between 1988 and September 1998,
involving over 3200 participants. A variety of

Int. J. Clin. Rheumatol. (2009) 4(3)

land and aquatic exercise interventions were
investigated and data on outcomes in five areas
were extracted, analyzed and synthesized. A
wide range of exercise protocols were studied;
no serious adverse effects were reported.

Meta-analyses were carried out on five inter-
vention categories versus untreated controls and
significant effects were noted for global well-
being (in aerobic, strength, aquatic and com-
posite interventions), pain (in mixed and aquatic
interventions), physical function (in all inter-
vention categories) and depression (in aerobic
and composite interventions). Studies compar-
ing a composite intervention, including exercise
with untreated controls, demonstrate their posi-
tive effects and are consistent with recent recom-
mendations of multidisciplinary management
for fibromyalgia (7.8]. This body of literature
also contained several studies comparing two
types of exercise as well as comparing exercise
to nonexercise interventions. These studies help
elucidate clinical implications, such as the rela-
tive benefits of various types of exercise, which
will be discussed below.

Effects of exercise on symptoms &
function by type of exercise
Using meta-analysis, we demonstrated that
aerobic exercise was associated with significant
positive effects on global well-being, aerobic
physical function and depression, without any
change in pain or tender points when com-
pared with untreated controls. Based on isolated
comparisons, aerobic exercise appeared to have
advantages over flexibility exercise [42], show-
ing greater improvements in tender point count
and physical function. An isolated finding of
increased pain has also been reported when two
bouts of low-impact aerobic dance per day were
compared with an untreated control [59].

Meta-analysis of two small studies [46,48]
suggested that strength exercise produces large
effects on global well-being and physical func-
tion (muscle strength). Evidence arising from
single studies suggested that strength training
also results in large improvments of pain [46],
tender points (48] and depression [46] compared
with controls. While we find these results
encouraging, we have concerns about their
generalizability. First, they arise from two small
studies, and second, despite vigorous exercise
protocols, the attrition rates were reported as
zero, whereas the mean attrition values for all
other exercise types was 18 + 14%. Based on iso-
lated comparisons, a lighter program of strength
exercise was superior to flexibility training in

future science group
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Comparison Global Pain
well-being
(FIQ total,
SF36)
Aerobic only Schachteretal, -
versus control (2003) [59]

Strength only

Hakkinen et al.,

Hakkinen et al.

versus control (2001) [46] (2001) [46]
Valkeinen et al.,
(2004) 48]

Aquatic versus Gusi et al., Gusi (2006) [62]

control (2006) [62)]

Mixed versus Valkeinin etal., -

control (2008) (78]

Other interventions Mannerkorpi -

including exercise

et al. (2000) [52]

Tender points

Wigers et al.
(1996) [58]
Sencan et al.
(2004) [69]

Physical
function

Depression

Wigers et al. (1996) [58]

Hakkinen et al. (2001) [46]

Buckelew et al. (1998) (versus
control) [72]

Rooks et al. (2007) (mixed aerobic
plus strength versus self-help) [49]

Cedraschi et al. (2004) [s6)
Zijlstra et al. (2005) [61]
Buckelew et al. (1998) [72]
Altan et al. (2004) [76]
Lemstra et al. (2005) [66]

FIQ: Fibromyalgia impact questionnaire, SF36: Short form 36.

global well-being improvement and pain reduc-
tion [51). Further investigation is required to vali-
date the findings of these studies and to provide
a clearer understanding of the optimal range
of intensity for improvement in symptoms and
physical function in this population.

From the meta-analysis and individually ana-
lyzed studies, it appears that mixed exercise pro-
grams can improve pain and physical function
(both aerobic endurance and muscle strength),
however, not global well-being or depression.
The absence of positive effects on global well-
being and depression suggests that programs
of aerobic excercise or strength alone may be
more advantageous in improving symptoms
of fibromyalgia.

Meta-analysis of three recent trials showed
that aquatic mixed exercise is effective for
improving global well-being and pain [62,63.73].
In addition, single studies reported positive
effects of aquatic mixed exercise on tender
points [63] and depression [62]. Aquatic exercise
was superior to land-based exercise for global
well-being [47:57) and depression [57], although not
for physical function. For those studies that pro-
vided detailed adherence information [62.63,73],
adherence was very high (75-95%) suggesting
that warm-water exercise may be better tolerated
by people with fibromyalgia. Possible reasons
for a positive effect on pain in aquatic exercise
include an increase in peripheral B-endorphins,

future science group

decreased susceptibility to muscle micro-
trauma and reduced impact on weight-bearing
joints [73]. The combination of exercise in a
pleasant environment and decrease in pain may
contribute to the changes in global well-being.
Aquatic exercise may also be of special benefit,
helping individuals with fibromyalgia who are
very deconditioned or afraid of increasing pain
to begin an exercise regime [80]. Of interest, two
aquatic mixed studies also reported a significant
improvement in strength [62.63], despite inclu-
sion of what appeared to be minor strength com-
ponents. Perhaps the improvement in strength
may be attributed to the deconditioned state of
the study participants, or perhaps the training
stimulus was stronger than we assessed it to be,
since methods for determining the intensity of
strength exercise performed in water have not
been established.

In this review, we have focused on data for
short-term effects (e.g., typical 12-week inter-
ventions). Approximately a third of studies
have included a follow-up period of several
weeks, and six have re-evaluated participants at
1 year [54,61,81] or more [58,66,72] after the inter-
ventions. A range of findings has been observed
in the long-term follow-ups (i.e., latent
improvements, absence of change, mainte-
nance of positive effects and erosion of posi-
tive effects). Typically, participation in physi-
cal activity during the follow-up phase has not
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been sufficiently monitored to evaluate whether
sustained effects or further improvements are
related to physical activity participation dur-
ing the study period or effects of continuing
exercise in these studies.

Good progress has been made in understand-
ing the effects of exercise for individuals with
fibromyalgia, however, there are still insufficient
studies to warrant recommendations for optimal
exercise types and protocols. There is good evi-
dence for improvement with aerobic, strength,
mixed and aquatic exercise delivered singly or
together with other treatment methods. No dif-
ference in value has been found between aero-
bic and strength exercise [s3], acrobic and mixed
exercise (75] or mixed (aerobic plus flexibility) and
mixed (strength plus aerobic plus flexibility) [49].
Although there is less research examining and
supporting flexibility exercise, we recognize that
flexibility exercise is commonly included in the
warm up and cool down of aerobic and strength
programs. These findings suggest that clinicians
can recommend a wide range of physical activi-
ties for symptom management and improvement
in physical function. Encouraging clients to
choose according to their preferences and life-
styles is an important step in facilitating better
adherence to regular physical activity.

The relationship between physical activity
intensity and symptom improvement merits
examination. Two problems have impeded our
ability to define this relationship. First, this
can be attributed to changes over time in the
classification of exercise intensity, and second,
the poor reporting of exercise intensity actually
performed by participants. In the past, exercise
intensity was commonly described in terms of
the percentage of maximum oxygen uptake
(% VO,, ) or percentage of maximal (or pre-
dicted maximal) heart rate (% HR__ ). Exercise
intensity is now described in terms of the per-
centage of oxygen uptake reserve (% VO,R)
(equivalent to percentage of heart rate reserve,
% HRR) or % HR . In addition, the relative
percentages of these variables used to describe
various intensities of exercise have changed over
time. For example, participants in Gowans
et al. [71) exercised at moderate to vigorous inten-
sities of 60—75% HR __, (according to the 2000
ACSM classifications [82]. Using the 2009 class-
ifications, this program now represents light to
moderate intensities [35] (see Tasie 4). Adherence
to the exercise protocols has been described spo-
radically and when descriptions are present they
usually only address attendance. Until reporting
includes greater detail about physical activity

Int. J. Clin. Rheumatol. (2009) 4(3)

prescribed and activity actually performed
by participants, a dose-response relationship
between intensity and symptom improvement
cannot be determined with any confidence.

Physical activity recommendations
for symptom management &
improvement of physical function
Itis clear from the analysis that a variety of types
of land-based and aquatic exercise can benefit
individuals with fibromyalgia. Recommendation
for physical activity should begin with a discus-
sion of realistic expectations and goals. Although
our analysis revealed statistically significant
improvements in global well-being, pain, physi-
cal function and depression for many exercise-
only interventions, most results did not reach the
clinically important threshold of 30% improve-
ment relative to untreated controls [40]. Thus,
clinicians should avoid promising large improve-
ments in symptoms or physical function with
physical activity programs.

Before establishing an exercise program, clini-
cians must ensure appropriate health screening is
undertaken [35]. Gowans et 2/. discusses additional
considerations that should be taken into account
prior to aquatic exercise (80]. Since individuals
with fibromyalgia may be quite deconditioned,
aerobic intensity should be slowly increased from
low to moderate. Similarly, duration should be
increased gradually; the deconditioned client
may benefit from multiple short bouts, gradu-
ally increasing to the target of 30 min or more per
day in sessions of no less than 10 min. Strength
exercise should also be increased slowly. A tempo-
rary reduction of intensity for individuals who
experience increased pain also appears to be a
fundamental strategy for individuals with fibro-
myalgia. Detailed suggestions for implementa-
tion of exercise and physical activity programs are
presented by Rooks ez al. 491, Jones et al.[83], Jones
and Clark [84], Mannerkorpi and Iversen [85] and
Ambrose et al. [86).

Physical activity recommendations
to prevent adverse health
consequences from a sedentary
lifestyle for individuals
with fibromyalgia
The sedentary lifestyle and physical decon-
ditioning associated with fibromyalgia places
individuals at greater risk for diseases associated
with physical inactivity. Loevinger ez al. [87) has
reported that women with fibromyalgia are at
increased risk of metabolic syndrome and should
be educated about the benefits of physical activity.

future science group



Fibromyalgia treatment: the role of exercise & physical activity

The recently published guidelines for physical
activity for adults and older adults [33,34,88] are
based on the best available evidence regarding
the amount of regular physical activity needed
to “promote and maintain health, reduce risk of
chronic disease and premature mortality” [33].
These guidelines emphasize 30 min of moder-
ate-intensity physical activity, however, they do
not exclude vigorous-intensity exercise and do
encourage performance of greater amounts of
physical activity. In addition, they incorporate
muscle-strength training two or more times per
week. We believe that the guidelines should be
considered part of a holistic approach to physi-
cal activity for individuals with fibromyalgia.
Although we acknowledge that for a sedentary
individual, even a small increase in activity
should be encouraged, we believe that individu-
als with fibromyalgia and clinicians working
with them should consider the guidelines as a
‘gold standard’ at which to aim.

The best way to build a program that will
be acceptable to clients with fibromyalgia that
achieves the guidelines for both aerobic and
strength recommendations is currently unclear
from the literature on fibromyalgia and exer-
cise. The current literature focuses heavily on
symptoms and physical function (fitness). Even
as applied (in this body of literature, two to
three days a week was common), attrition and
adherence to interventions were poor. In order
to achieve the increased frequency indicated in
the guidelines, it seems apparent that we need to
move beyond traditional exercise prescription and
explore new approaches that include less prescrip-
tive physical activity. For example, physical activi-
ties of daily living performed at moderate intensi-
ties (such as brisk walking) can contribute to the
accumulation of 30 or more min of moderate-
intensity physical activity, thus helping to meet
the recommendations for aerobic activity. We
clearly need research-based strategies to enhance
adherence and for more effective monitoring.

Fibromyalgia researchers and clinicians have
begun to advocate an approach that is consistent
with the guidelines. Rooks explored practical
ways to work with individuals with fibromyalgia
to increase the amount of moderate intensity
physical activity, suggesting that clinicians
establish a collaborative dynamic with clients
in order to achieve this goal [89]. Fontaine and
Haas examined a cognitive behavioral physi-
cal activity-promotion program that addressed
self-monitoring, goal setting and problem solv-
ing, also helping participants find ways to inte-
grate short bouts of moderate-intensity physical

future science group

activity (termed lifestyle physical activity) into
their lives (45]. Further research into physical
activity programs, long-term health results
and characteristics of those who are successful
are needed. Development of reliable and valid
measurement tools are also needed to discrimi-
nate between physical activity that does and
does not meet physical activity guidelines, since
the guidelines present the minimum required
to accumulate (nonfibromyalgia) health bene-
fits. We believe that this differentiation will
be of benefit to individuals with fibromyalgia
such that they have a clearer understanding of
the issue of ‘how much is enough’ in terms of

health benefits.

Adverse effects, attrition
& adherence
Reported adverse effects are mainly associated
with increases in fibromyalgia symptoms, such
as muscle pain, stiffness and fatigue, but a few
musculoskeletal problems were also noted. The
subjects in these exercise studies are generally
deconditioned at the onset, and such adverse
effects are likely to occur in any population of
deconditioned exercisers. Encouragingly, the
adverse effects were directly linked to with-
drawal from the exercise interventions in only a
few papers, and no serious adverse effects were
noted. Given the large number of individuals
who engaged in exercise in these studies (over
1800), we are confident in stating that, with
appropriate screening and monitoring, physical
activity is safe for individuals with fibromyalgia.

Based on data reported at the conclusion of the
intervention (or at the 12-week mark if multiple
data points were available) the attrition rate across
all exercise-only interventions in this group of
studies was 17%. Although there were no statisti-
cally significant differences among interventions
(exercise-only, composite or control groups), the
mean attrition rate of the acrobic-only groups was
double that of the control groups, underlining the
challenges for individuals in maintaining regu-
lar exercise, even as long as 12 weeks. If one in
six individuals drop out of short-term supervised
protocols, we would expect the rates to be much
higher in unsupported programs.

There are a number of factors that detract
from adherence to an exercise program, includ-
ing a person’s ability to deal with stress, pain,
barriers to exercise and disability (Dobkin
et al. 190]). Motivational interviewing (a tech-
nique of behavioral counseling) and cognitive
behaviour training may be useful to enhance
adherence and prevent relapses to exercise
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Intensity classification

%VO,R

%HRR
Low” 20-39
Moderate 40-59
Vigorous* 60-84

Data from [35].
“Low and light are both used to describe this category.
*Vigorous and hard are both used to describe this category.

Relative intensity
%HR_,

50-63
64-76
77-93

ACSM: American College of Sport Medicine;, %HR - Percentage of maximal heart rate; %HRR: Percentage of heart rate

reserve; %VO,R: Percentage of oxygen uptake reserve.

or physical activity in individuals with fibro-
myalgia [9192]. The use of these methods in con-
junction with a physical activity program is con-
sistent with the current recommendations for
multidisciplinary management of fibromyalgia.

Methodological issues
For progress to be made in understanding effects
of exercise and physical activity for individuals
with fibromyalgia, it is vital that researchers pro-
vide complete descriptions of the exercise or physi-
cal activity protocols they intend to implement,
including frequency, intensity, duration, mode
and progressions. It is also critical that research-
ers carefully monitor, analyze and report adher-
ence to aerobic and strength programs. While the
task may seem daunting, investigators who col-
lect heartrate data on a regular basis could select
random samples to analyze adherence to aero-
bic interventions. Indeed, among the 12 papers
published since 2005, heart rate was monitored
in six, suggesting that researchers are starting to
pay attention to adherence indicators other than
attendance. Monitoring adherence to strength
programs would require more supervision and
documentation by study personnel, however, ran-
dom assessments might be a useful strategy here
too. While monitoring actual adherence to home-
exercise programs and lifestyle physical-activity
programs appears to be even more challenging,
researchers can use a combination of pedometers,
accelerometers and heart-rate monitors to gain a
better picture of adherence. Despite the difficul-
ties, a more precise knowledge of adherence to
physical activity interventions will contribute to a
more refined understanding of the dose-response
curve for fibromyalgia symptoms, which can then
be used to advise and inform fibromyalgia patients
undertaking exercise.

It is important that authors track adverse
effects more systematically; these include flares
in fibromyalgia symptoms, timing of adverse

Int. J. Clin. Rheumatol. (2009) 4(3)

effects (e.g., where did they occur throughout
the program, were they more prevalent at the
start of an exercise intervention) and whether
adverse effects impacted on adherence and attri-
tion. We recommend that researchers use the
framework proposed by Loke ez al. [37). As Loke
and colleagues point out, without accurate infor-
mation of adverse effects, conclusions about the
benefits and harms of an intervention will be
biased in favor of benefits.

In addition to improving description of the
interventions, we would urge that researchers
adhere to recommended procedures for random-
ization and allocation of subjects and implement
unbiased methods of handling missing data
(e.g., intention-to-treat analysis). There were
problems with these procedures, especially in
the early studies. Any future studies should also
ensure an adequate sample size; this was another
common weakness in these studies.

Several groups were under-represented in this
literature. As most of these studies were restricted
to women in their mid-40s, children, men and
older adults are under-represented, as are those
from diverse cultural and ethnic groups. Issues
related to obesity were not addressed. Long-term
health status of individuals with fibromyalgia
has received very little attention; this area also
warrants further study.

There are gaps in the literature related to
intervention types — more studies are needed to
explore effects of strength training, flexibility
exercise and lifestyle physical activity. Studies are
also needed to help determine the dose-response
pattern and long-term effects on fibromyalgia
symptoms, function and other health benefits.

While some studies have included a follow-up
period, most have not. Since maintenance of ben-
efits of exercise/physical activity are most likely
to continue only if individuals continue such pro-
grams, further research is needed to gain a more
complete understanding of characteristics of

future science group
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those who successfully integrate exercise/physical
activity into their lives on a long-term basis [18]
and into strategies that clinicians can use to
facilitate such behavior change.

Recent work by the Outcome Measures
in Rheumatoid Arthritis Clinical Trials
(OMERACT) group to establish a core set of
domains to evaluate outcomes of treatments
for fibromyalgia should help to standardize
outcome measures used in future research on
exercise and fibromyalgia [93]. The key out-
come domains that have been identified by
the OMERACT group for fibromyalgia clini-
cal trials are: pain, patient global, depression,
fatigue, health-related quality of life and sleep.
The outcome constructs we have concentrated
on in this review overlap with three of these.
Although outcomes prioritized by individuals
with fibromyalgia (4] were considered in the
listing developed by OMERACT, additional
variables of interest prioritized by patients that
are not captured in the core set were stiffness,
and difficulty moving, walking or exercising.
Clinicians will also be interested in address-
ing these additional variables with their clients
when counseling them regarding exercise and
physical activity. We recommend that research-
ers studying exercise and fibromyalgia should
use an objective measure of physical function
and stiffness, in addition to the core list of
outcomes developed by the OMERACT group.

Literature

In this review, we examined 45 randomized clinical trials to determine the effect of physical activity on fibromyalgia symptoms and

physical function.

Between 1988 and 2008, over 3200 subjects participated in studies on the effects of exercise for fibromyalgia.

Outcomes of physical activity interventions

Conclusion

For individuals with fibromyalgia, regular physi-
cal activity can contribute to both fibromyalgia
symptom management and overall health. While
research is needed to more clearly describe the
dose-response curve for various types of physi-
cal activity/exercise for fibromyalgia symptoms,
studies clearly support the inclusion of physical
activity in the multidisciplinary management
of fibromyalgia. A shift of focus from improve-
ment in fibromyalgia symptoms to improve-
ment in symptoms plus overall health adds to
the rationale for the adoption of regular physical
activity for individuals with fibromyalgia. While
further study may clarify the area of long-term
adherence, clinicians and individuals with fibro-
myalgia should work together to identify types
of physical activity and strategies for implemen-
tation and maintenance of physical activity that
are suited to the client’s life and lifestyle.

Future perspective

In 5-10 years, there is little evidence that there
will be an improved understanding of fibro-
myalgia [94]. If the interest in the effects of physical
activity interventions for individuals with fibro-
myalgia continues, we do believe that we will have
a clearer understanding of the benefits of exercise
and physical activity for function, symptoms and
health in individuals with fibromyalgia. Also, if
the trend in improved description of interventions

Meta-analyses of 19 aerobic, strength, mixed, aquatic and composite interventions compared with untreated controls revealed a number
of positive significant effects for global well-being, pain, physical function and depression.

No serious adverse effects were reported, however, few improvements reached the 30% threshold for clinically important differences

relative to untreated controls.
Clinical implications

Clinicians can recommend a wide range of aquatic and land-based exercise/physical activities.
Aquatic exercise may be of special benefit for individuals with fibromyalgia.

Clinicians should implement standardized classifications for exercise/physical activity intensity.
Benefits of exercise appear to be fairly resilient, lasting for several months.

Based on the studies reviewed, attrition will be a concern clinicians must address — a client-centered approach, strategies to improve

adherence and address pain, as well as a multidisciplinary approach are recommended.

Research implications

Further investigation is required to enhance understanding of the relationship between intensity and symptom improvement and the
effects of strength exercise.

Researchers are urged to provide more detailed reporting about exercise prescribed and exercise actually performed.

Because individuals for fibromyalgia are at risk for adverse health consequences of a sedentary lifestyle, protocols that meet current
American College of Sports Medicine and American Heart Association (ACSM/AHA) guidelines for physical activity should be a goal.
However, few studies in this review met the guidelines.

Development and investigation of adherence and monitoring strategies for long-term participation in physical activity are needed.
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is sustained in future research, we should have
a clearer understanding of the optimal exercise
types and protocols. The physical activity symp-
tom-intensity dose-response curve, a critical fac-
tor in prescription of exercise and physical activity
in this population, will be clearer. Exercise studies
will include more detailed information on adverse
effects, long- and short-term exercise adherence,
as well as the characteristics of people with fibro-
myalgia who maintain participation in exercise
programs. More effective adherence and monitor-
ing strategies will be developed to support not
only formal physical activity programs, but also
less structured lifestyle physical activity. These
lifestyle physical-activity programs will become
more prevalent than exercise studies, and we will
start to understand differences in adherence,
symptom changes, physical function and health
between formal and less-structured programs.

Finally, our ability to provide evidence-based
physical activity recommendations for people
with fibromyalgia and clinicians who work with
them will be much enhanced.
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Fibromyalgia treatment
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Busch, Overend & Schachter
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