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Abstract

Objective: This study aimed to investigate the effects of clinical Pilates exercises in patients with fibro-
myalgia (FM) and to compare the effects of one-to-one and group-based exercise methods.
Methods: A total of 42 women (mean age, 50.90+7.78 years) with FM were included. The participants
were randomly divided into 2 groups (one-to-one exercise, n=16; group-based exercise, n=26). Dis-
ease impact was evaluated with the FM Impact Questionnaire, functional status with the Health As-
sessment Questionnaire, anxiety with the Beck Anxiety Inventory, quality of life with short form-36,
and biopsychosocial status with the Bilissel Egzersiz Terapi Yaklagimi-biopsychosocial questionnaire.
All the evaluations were performed pre- and post-treatment. Clinical Pilates exercises were carried out
2 days a week for 6 weeks.

Results: When the pre- and post-treatment data were compared, significant improvement was seen
in all parameters in the group-based exercise group; in the one-to-one exercise group, improvement
was noted in disease impact, quality of life, and biopsychosocial status. When post-treatment data
were compared, only disease impact was significant for the one-to-one exercise group. Effect size
results were found to be moderate and high for both methods.

Conclusion: For clinical Pilates exercise in FM, one-to-one method was suggested to have high disease
impact and low quality of life, whereas group-based exercise method showed high anxiety.
Keywords: Fibromyalgia, exercise, quality of life, anxiety

Introduction

Fibromyalgia (FM) is a chronic disease characterized by widespread pain in the body accompanied by
other symptoms, including fatigue, sleep disturbances, depression, cognitive dysfunction, irritable bowel
syndrome, and headache (1, 2). The pain, which is the most common symptom of FM, is variable (hyperal-
gesia or allodynia) and is associated with physical and emotional stress and therefore causes psychological
problems, such as depression and anxiety, and decreases the quality of life (3, 4). It has been estimated that
FM affects 2.7% of the population and occurs more often in women than in men (5).

The management of FM usually aims to reduce pain and fatigue and improve sleep quality and function-
ality. A multidisciplinary approach with the combination of non-pharmacologic and pharmacologic treat-
ments according to symptoms is often suggested (6). Furthermore, it has been seen that exercise, which is
one of the non-pharmacologic treatment methods, is particularly emphasized (7, 8).

Pilates, originally known as “Contrology,” was developed in the early 1900s by Joseph H. Pilates and has
become quite popular in the recent years. In the early 2000s, Pilates exercises were adapted to the clinic
by Australian physiotherapists, and this method was called the “clinical Pilates” or ‘modified Pilates” method
The clinical Pilates method can be used as an exercise method for healthy people as well as for various
patient populations (9).

The clinical Pilates method is a form of mind-body exercises, based on 6 principles— centering, concentra-
tion, control, precision, breath, and flow. It aims to coordinate the quality of movement along with breath-
ing and active movement. Pilates exercises focus on spinal stabilization and are designed to ensure mus-
cular strength, flexibility, balance, proprioception, and body awareness. These are low-impact exercises that
can be performed in various positions, including standing, supine, prone, or sitting. During these exercises,
breathing and muscular control reduce pain and enhance posture (10-12). These exercises are often used as
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a treatment method in patients with low-back
pain (13). There are only 4 pilot studies on the
effects of Pilates exercises in individuals with FM.
In these studies, Pilates was found to be better
than short-term home exercises and connec-
tive tissue massage on pain-pressure threshold
and anxiety, similar to yoga with no intervention
in the control group (11, 14-16). Although the
modified Pilates method was preferred to aer-
obic training in 1 of the 2 most recent protocol
studies on the effectiveness of Pilates (17), an-
other study has reported that mat Pilates and
aquatic aerobic exercise had similar effects, in
terms of pain and disability in individuals with
FM (18). Beltran-Carrillo et al. (19) also indicated
that taking part in a group-based exercise pro-
gram of individuals with FM may be effective in
coping with FM and provide psychosocial ben-
efits in addition to its physical benefits.

Although some studies have highlighted that
Pilates is an effective method in reducing dis-
ease-related findings, there is a lack of informa-
tion on whether one-to-one and group-based
exercise methods for clinical Pilates have su-
periority over each other and which exercise
method (one-to-one or group-based exercise)
should be preferred when the possibilities are
favorable. This study aimed to investigate the ef-
fectiveness of clinical Pilates exercises in patients
with FM and to compare the effects of one-to-
one and group-based exercise methods.

Methods

In this study, which was planned as a ran-
domized controlled parallel group, one-to-
one and group-based exercise methods were
evaluated. Randomization was carried out by
a researcher through a computer program,
IBM Statistical Package for the Social Sciences
version 22 (IBM SPSS Corp.; Armonk, NY, USA)
in charge of allocation. Assessments (pre- and
post-treatment) and training were carried out
by different physiotherapists. The study was
planned as single-blind, and the physiothera-
pist performing the evaluation was blinded to
the study. Clinical Pilates exercises were per-
formed by an experienced and certified phys-
iotherapist in this field.

e The one-to-one exercise method had
a greater effect on disease impact and
quality of life.

e The group-based exercise method had
a greater effect on functional status and
anxiety.

e Both methods had a similar effect on
biopsychosocial status.

Participants

A total of 42 volunteers (women with mean
age 50.90+7.78 years) were included in the
study. They were diagnosed with FM by the
same rheumatologist according to the Amer-
ican College of Rheumatology (ACR) 2016
criteria and referred to the Rheumatologic
Physiotherapy and Rehabilitation clinic and
were screened for eligibility. The one-to-one
exercise group had 16 participants (mean age,
55.93+8.03 years), and the group-based ex-
ercise group had 26 participants (mean age,
47.80+5.87 years).

Demographic data of the participants were re-
corded before the evaluations. Demographic
data are shown in Table 1.

The inclusion criteria were as follows: (a) having
FM diagnosis according to the ACR 2016 crite-
ria; (b) aged 20-65 years; (c) stable drug use for
atleast 3 months or more; and (d) volunteering
to participate in this study.

The exclusion criteria were as follows ortho-
pedic and cardiopulmonary diseases (which
would prevent patients from doing exercise);
neurological disorders; unstable endocrine
system diseases; malignancy; pregnancy; and
severe psychological diseases.

This study was approved by the Ethics Com-
mittee for Non-Interventional Clinical Research
of Pamukkale University (Approval Date: Sep-
tember 10, 2019; Approval Number: 60116787-
020/62191).

All the participants were informed verbally,
and informed consent forms were signed.

Assessments

All individuals were evaluated by the same
physiotherapist according to standardized
test protocols and in the same conditions at
baseline and at the end of the 6" week. Dis-
ease impact was evaluated with the FM Impact
Questionnaire (FIQ), functional status with the
Health Assessment Questionnaire (HAQ), anxi-
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ety with the Beck anxiety inventory (BAI), qual-
ity of life with the short form-36 (SF-36), and
biopsychosocial status with the Bilissel Egzersiz
Terapi Yaklasimi-biopsychosocial questionnaire
(BETY-BQ).

FIQ

FIQ is a questionnaire that includes 10 items
(physical impairment, days felt good, work
missed, work impairment, pain, fatigue, morn-
ing tiredness, stiffness, anxiety, and depression),
ranging from 0 to 10, evaluating the health
status and physical function of the individuals
diagnosed with FM. Higher scores indicate a
lower functionality on the disease (20, 21).

HAQ

Functional status of patients is evaluated
with HAQ, which includes 20 questions and 8
subscales, such as dressing, grooming, rising,
eating, hygiene, reach, grip, and activity. Each
question is scored from 0 (without difficulty) to
3 (unable to do), and the highest score of each
subscales is added (22, 23).

BAI

This questionnaire, developed by Aeron Beck
that includes 21 questions, is used to evalu-
ate the level of anxiety. Each question is rated
between 0 (not at all) and 3 (severely). Higher
scores indicate a severe anxiety level in pa-
tients (24, 25).

SF-36

This is the most commonly used quality of life
scale and includes 36 questions on 8 subscales;
physical functioning, role limitations because
of physical health, body pain, social function-
ing, role limitation owing to emotional health,
vitality, mental health, and general health per-
ceptions. The total score ranges from 0 to 100.
Higher scores indicate that the quality of life is
good (26, 27).

BETY-BQ

BETY-BQ is an original questionnaire that was
developed by Unal et al. (28) in 2017 to evalu-
ate the biopsychosocial status of patients with

Table 1. Demographic characteristics of the patients.

One-to-one exercise

Group-based exercise

Variables group (n=16) M+SD group (n=26) M+SD p*

Age (years) 55.93+8.03 47.80+5.87 0.001
Body weight (kg) 75.62+13.61 78.15+£13.22 0.555
Height (m) 1.57+0.068 1.60+0.65 0.159
BMI (kg/m?) 30.76+6.15 30.50+5.03 0.883

*Independent samples test.

M: mean; SD: standard deviation; BMI: body-mass index.
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« Excluded from analysis (n=5) (not attend the
post-treatment assessment)

Analysed (n=26)
« Excluded from analysis (n=2) (not continue
the program regularly)

Figure 1. Flowchart of the progress through the phases of the study according to the Consoli-

dated Standards of Reporting Trials.

rheumatic diseases. It includes 30 questions
that are answered using a 5-point Likert-type
scale. Higher scores indicate “bad” biopsycho-
social status of the patients.

Intervention

Clinical Pilates exercises were performed by a
certified and experienced physiotherapist in
2 different methods (one-to-one and group-
based) 2 times a week for 6 weeks.

One-to-one exercise group

Before starting the clinical Pilates exercise pro-
gram, 5 key elements of clinical Pilates exercis-
es were taught to all the patients breathing;
focus; and placement of the rib cage, shoulder,
head, and neck. Patients were encouraged
to use these 5 key elements not only during
exercises but also in their daily routines and
activities. During clinical Pilates sessions, exer-
cises were repeated until the correct posture
was achieved in different positions according
to the key elements taught on the 1 day. First,
the physiotherapist demonstrated the exercis-
es and then asked the patients to perform the
exercise correctly. In addition, the aim of each
exercise was explained to the patients, and
they were asked to try to make it functional in
their daily life. Each exercise was performed for
8-10 repetitions and was performed on a mat
in the supine/side-lying/prone and sitting po-

sitions. Increasing the number of repetitions,
changing the position to level, stability balls,
and therabands were used for the progression
of exercises. Each patient’s stabilization ball
was personal, and it was 55-65 cm in height so
as to achieve a 90° angle at the hips and knees
(29). The program for both the methods lasted
60 minutes, including warm up (10 minutes),
clinical Pilates exercises (40 minutes), and cool
down (10 minutes).

Group-based exercise group

The group-based exercise program was the
same as the exercise program applied to the
one-to-one exercise group. However, it was
performed in the form of group sessions with
6-8 people together.

Statistical analysis

Through power analysis, it was calculated that
32 patients enrolled in this study (16 patients
in each group) would have 80% power with
95% confidence interval. Data were assessed
using the IBM Statistical Package for the Social
Sciences version 21.0 (IBM SPSS Corp.; Armonk,
NY, USA). Continuous variables were stated as
average, standard deviation, and percentage.
The Kolmogorov-Smirnov test was used to
determine whether the continuous variables
showed normal distributions. P value <0.05
was considered as statistically significant. Ef-
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fect size was measured with the Cohen’s d
coefficient. An effect size greater than 0.8 was
considered as large, approximately 0.5 as mod-
erate, and less than 0.2 as small (30).

Results

Atotal of 56 volunteers who met the inclusion
criteria were randomly divided into 2 groups;
the one-to-one exercise group (n=28) and
the group-based exercise group (n=28) with
SPSS 21.0 package program. In the one-to-
one exercise group, 6 people left the train-
ing because they could not get permission
from work, 3 people did not continue the
program regularly, 2 people did not attend
the post-treatment assessment, and 1 person
could not continue the program because she
started work after starting treatment. In the
group-based exercise group, 2 people did not
continue the program regularly, thus all these
patients’ data were excluded. This study was
completed with a total of 42 participants; 16
women (mean age, 55.9348.03 years) in the
one-to-one exercise group and 26 women
(mean age, 47.80+5.87 years) in the group-
based exercise group. Figure 1 shows a flow-
chart of the study design. There were no ad-
verse events reported with the program. The
rate of participation in the treatment sessions
was 90%. The demographic data are shown in
Table 1.When pre-treatment data of outcome
measures were compared statistically, there
was no difference (p>0.05).

Statistically significant improvement was ob-
served in FIQ, physical and mental components
of SF-36, and BETY-BQ scale in both the groups
when pre- and post-treatment outcomes
were compared (p=0.001, p=0.000; p=0.003,
p=0.000; p=0022, p=0.004; and p=0.038,
p=0.001, respectively). There was also a signif-
icant improvement in the HAQ (p=0.006) and
BAI (p=0.004) scores of the group-based exer-
cise group (Table 2).

When the pre-treatment data were compared,
there was no difference between the groups
(p>0.05). When both the groups were com-
pared post-treatment, only FIQ was significant-
ly in favor of the one-to-one exercise group
(p=0.041) (Table 3).

Both the exercise methods had moderate
and high levels of effect for all parameters
(0.46<d<1.38). FIQ (d=1.38), SF-36 physical
component (d=1.06), and SF-36 mental com-
ponent (d=0.66) in the one-to-one exercise
method and HAQ (d=0.68) and BAI (d=0.63) in
the group-based exercise method had a great-
er effect; the 2 groups had a similar effect in
terms of BETY-BQ (d=0.77, d=0.76) (Table 3).



Eur J Rheumatol 2021; 8(3): 150-5

Cagdlayan et al. Pilates Exercises in FM

Table 2. Pre-treatment and post-treatment results within groups.

Variables One-to-one exercise group (n=16) Group-based exercise group (n=26)
Pre-treatment Post-treatment Pre-treatment Post-treatment
M=SD M=SD p* M=SD M=SD p*
Fibromyalgia Impact Questionnaire 55.04+18.48 32.80+22.19 0.001 62.44+17.80 46.39+22.26 0.000
Health Assessment Questionnaire 0.85+0.70 0.58+0.66 0.063 1.02+0.63 0.67+0.55 0.006
Beck Anxiety Inventory 21.12+12.85 16.75+13.41 0.108 26.57+12.54 20.88+10.09 0.004
Short form-36
Physical component 145.83+67.39 196.50+95.37 0.003 138.07+74.46 196.82+81.94 0.000
Mental component 177.33+96.07 231.77+109.07 0.022 159.22+79.61 208.98+95.69 0.004
Bilissel Egzersiz Terapi Yaklagimi-
biopsychosocial questionnaire (0-120) 35.60+20.03 25.62+17.67 0.038 41.88+19.64 31.53+19.90 0.001
*Wilcoxon test.
M: mean; SD: standard deviation.
Table 3. Comparison of post-treatment and effect size results with groups Ibility, and muscle strength in the treatment
’ P P groups. of FM (17). It has been reported that Pilates
One-to-one Group-based  can lead to good adherence because it uses
exercise group  exercisegroup  equipment and exercises divided into levels
(n=16) (n=26) of progression (35). It has been indicated that
Variables o* Cohen's d Cohen's d Pilates exercises may cause \ess' mus;le pain,
may be more enjoyable and stimulating and
Fibromyalgia Impact Questionnaire 0.041 1385300659  1.140676071  could be an easy and alternative method in
. . patients with FM who tend to be resistant to
Health Assessment Questionnaire 0.491 0.518116833 0.686457102 :
exercise (17).
Beck Anxiety Inventory 0.186 0.465364091 0.633333277
Some studies have been performed on Pilates
Short form-36 and examined its effect in patients with FM. In
Physical component 0.935 -1.061124271  -0.964980518  the first clinical trial by Altan et al. (14), Pilates,
performed as a group method, was found to
Mental component 0.516 -0.662695446  -0.625877193 o ore effective on pain and disease impact
Bilissel Egzersiz Terapi Yaklasimi- than home-based relaxation/stretching exer-
biopsychosocial questionnaire (0-120) 0.437 0.772958735  0.760591624  Cises in patients with FM. In parallel with this

*Mann-Whitney U test.

Discussion

In this study, clinical Pilates exercises were per-
formed as one-to-one and group-based meth-
ods in patients with FM. Our results have shown
that after treatment, group-based exercise meth-
ods improved all parameters, whereas one-to-
one exercise method improved all parameters,
except functional status and anxiety. When the
post-treatment data were compared, the groups
did not show superiority to each other in any oth-
er parameters. Therefore, effect size analysis was
performed, which showed that one-to-one exer-
cise method had a greater effect on disease im-
pact and quality of life, whereas group-based ex-
ercise method had a greater effect on functional
status and anxiety, and both the methods had a
similar effect on biopsychosocial status. Conse-
quently, one-to-one exercise method has helped
individuals to improve disease impact and quali-
ty of life by solving individual physical problems.

Group-based exercise method helps the partici-
pants to get together and socialize. Furthermore,
it helps them psychologically by seeing other
individuals who have similar problems as their
own, thus improving the anxiety score. Moreover,
we believe that group-based exercise motivates
the participants by them seeing another person
being able to perform the exercises and hence
supports functionality.

It has been reported in the literature that phys-
ical exercise is a low-cost, safe, and effective
method in patients with FM that plays a role
in reducing the pain severity and number of
painful tender points, improving the quality
of sleep and life, as well as reducing the symp-
toms of depression by supporting them psy-
chologically (31-34).

Modified Pilates is a different and useful exer-
cise method that increases spinal mobility, flex-

study, our study has shown that the exercise
of both groups, which were performed as su-
pervised by the physiotherapist, increased ad-
herence of individuals and had a positive effect
on quality of life, biopsychosocial status, func-
tional status, and anxiety in addition to disease
impact. Korkmaz (16) has reported that the 12-
week Pilates program had a positive effect on
weight control, anthropometric parameters,
social-physical concern, pain, and depression
in patients with FM. Ekici et al. (11) have shown
that group-based Pilates exercises were more
effective on anxiety and pain-pressure thresh-
old than connective tissue massage in patients
with FM. In our study, the group-based exer-
cise method was found to have a greater ef-
fect on anxiety and functional level. We believe
that this may be owing to the group-based
method providing social interaction and mo-
tivation within the groups. This motivation has
also contributed to the improvement of func-
tional outcomes by increasing the individual's
willingness to exercise and by continuing the
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exercise as seen numerically in the flowchart.
The group-based exercise method showed a
higher impact on anxiety; therefore, in future
studies, it could be of interest to compare the
2 group of patients in terms of other factors
that may influence this aspect, such as specific
drugs intake, psychotherapy, duration of the
disease, and so on, or to evaluate the effect of
group-based exercises on anxiety in patients
previously treated with one-to-one exercise
method. In the protocol study by Silva et al.
(18), which compared 12-week group-based
mat Pilates exercises with aquatic aerobic exer-
cises in patients with FM, both methods have
shown beneficial effects on pain and disability
but did not show superiority over each other.
In another protocol study, which compared
the effects of modified Pilates exercises with
aerobic exercises, modified Pilates has been
reported to be more effective than aerobic
exercises in improving symptoms and this im-
provement could be sustained in the medium
and long term (17). In our study, clinical Pilates
was performed instead of traditional Pilates. In
clinical Pilates exercise, all movements are un-
der the patient’s control. The exercises are pro-
tective against injury and proceed to an upper
level only when the patients adapt to the key
elements, which is why we chose it as clinical
Pilates would be safer and more practical for
our patients with FM.

In the literature, there are some studies that
have compared different treatment methods
in different patient populations. A systemat-
ic review by Robertson and Harding (36) has
shown that both group-based and one-to-one
treatment methods had a similar effect on the
quality of life, functional disability, and low-
back pain. Furthermore, both the methods had
a similar effect on incontinence severity and
amount of loss of urine in urinary incontinence.
Allen et al. (37) have reported that group-based
therapy was not superior to one-on-one treat-
ment in terms of pain, function, and perfor-
mance in patients with knee osteoarthritis. In a
study in which constraint-induced movement
therapy was applied in patients with stroke,
it has been reported that group-based treat-
ment showed a more significant improvement
in upper limb function and a longer lasting ef-
fect than individual treatment (38). In the stud-
ies comparing the effectiveness of the Pilates
method in individuals with FM, it has been ob-
served that group-based exercise method was
often preferred (11, 14-18). However, our study
compared whether clinical Pilates exercises
made a difference when performed as one-to-
one and group-based methods. We observed
that clinical Pilates performed as group-based
and one-to-one methods had beneficial ef-
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fects in patients with FM, but these 2 different
methods were not superior to each other.

In our study, clinical Pilates exercises were per-
formed by a certified clinical Pilates instructor
and a physiotherapist experienced in rheuma-
tology. This was the strength of our study. The
limitation of this study was the lack of long-
term follow-up to obtain the effectiveness of
clinical Pilates exercises in individuals with
FM. Another limitation was the difference be-
tween the groups in terms of age at baseline
because we did not use a stratified random-
ization technique. Although the average age
of the group-based exercise participants was
lower, pre-treatment data were similar in terms
of outcome measures. Hence, we think that
negative situations that could occur owing to
age differences did not affect the results of our
study.

The sample loss was 25% in our study. The
reason for the participants not continuing the
exercise program was related to their private
life; therefore, we did not examine it in detail. In
future studies, we recommend that the effect
of FM on the individual’s life should be exam-
ined in more detail in terms of adaptation to
exercise.

Another detail in this study was that the par-
ticipants’ body-mass index (BMI) values were
high, which is a common problem in indi-
viduals with FM. The increased BMI leads to
a decreased pain threshold and an increased
sensitivity and causes pain to be felt more (39).
We also think that the relationship between
obesity and exercise will be detailed in future
studies.

In conclusion, we found that the one-to-one
method of the clinical Pilates exercises helped
the patients with FM who had high disease im-
pact and low quality of life, whereas the group-
based method helped those with a high anxi-
ety level. Itis important to know which exercise
method (one-on-one or group-based exercise)
should be preferred according to pre-treat-
ment evaluation data for effectiveness of
treatment. Therefore, the results of our study
are quite remarkable in terms of comparing
these 2 methods. When treating FM, 1 of the
2 treatment methods deemed appropriate by
the physiotherapist per the patient’s needs and
wishes can be chosen.
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