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the Exercise + CTM group in comparison to the Exercise 
group (P < 0.05). The study suggested that exercises with 
and without CTM might be effective for decreasing pain, 
fatigue and sleep problem whereas increasing health status 
and quality of life in patients with FMS. However, exercises 
with CTM might be superior in improving pain, fatigue, 
sleep problem, and role limitations due to physical health 
compared to exercise alone.

Keywords Fibromyalgia · Exercise · Connective tissue 
massage · Randomized controlled trial

Introduction

Fibromyalgia syndrome (FMS) is associated with chronic 
widespread pain and at least eleven positive tender points 
out of 18 according to the 1990 criteria of the American 
College of Rheumatology (ACR) [1]. It is often associated 
with such symptoms as reduced physical strength, fatigue, 
sleep disorders, gastrointestinal disorders, and psychiatric 
disorders such as depression [2]. Pain and other symptoms 
are associated with fibromyalgia interferes with daily func-
tion, work, and social activities, resulting a decrease in qual-
ity of life [3]. FMS is a common disorder which occurs more 
often in women than in men, with an estimated prevalence 
of 0.5–5.8% in the general population [4, 5].

Although it is a syndrome of unknown etiology, several 
studies on autonomic nervous system, neurotransmitters, 
hypothalamic–pituitary–adrenal axis hormones, central sen-
sitization, and peripheral tissues in FMS revealed various 
abnormalities [6, 7]. Especially, parasympathetic activity 
and vascularization decrease, muscle tension, stress, pain 
and complain of sleep disorder increase in these patients. 
Because there is not any known cause, or cure, and therefore 
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treatment focuses on the control or relief of symptoms [8]. 
Although medication mainly focuses on pain reduction, 
physical therapy approaches aim to improve pain, fatigue, 
muscle weakness, deconditioning, sleep disturbances, and 
overall health [9].

Several physical therapy applications are available for 
patients with FMS. These applications include educational 
programs, cognitive behavioral therapy, balneotherapy, acu-
puncture, electrophysical agents, manual therapy, and exer-
cises [9–15]. Especially, exercise has favorable effects on 
physical fitness, aerobic performance, pain management, and 
quality of life of patients with FMS [15]. Most clinical trials 
have focused on aerobic exercises [16]. Few studies have 
shown strengthening and stretching exercises as safe and 
effective for FMS [17, 18]. Recent studies also focused on 
the effects of combined exercise interventions for the man-
agement of patients with FMS [19, 20]; nevertheless, there 
are inadequate studies related to these exercise interventions.

Connective tissue massage (CTM), one of the varied 
manual therapy techniques for FMS, also generates local 
mechanical effects on mast cells in the connective tissue 
by short and long tractions and thus creates vasodilation 
by reducing the sympathetic activity. Subsequently, para-
sympathetic effect increases; and the improvement in the 
circulation promotes healing process [21, 22]. In literature, 
it was applied only CTM in treatment of FMS in a study 
of Brattberg [23]. In a study of Citak-Karakaya et al. [13], 
researchers investigated the effects of CTM with combined 
ultrasound therapy in patients with FMS. In a study of Ekici 
et al. [14], authors compared the effectiveness of manual 
lymph drainage therapy and CTM in patients with FMS; 
whereas, in another study of Ekici et al. [24] they compared 
the effects of Pilates exercises and CTM in FMS. However, 
there are few randomized controlled trials (RCT) that exam-
ine its effectiveness on FMS [13, 14, 23, 24].

Therefore, this prospective RCT aimed to compare the 
effectiveness of a 6-week combined exercise program with 
and without CTM on pain, fatigue, sleep problem, health sta-
tus, and quality of life in patients with FMS. The following 
hypotheses were investigated: (1) combined exercises either 
with or without CTM would be effective for the treatment 
of FMS. (2) The combined exercise program in addition to 
CTM may change the outcomes.

Methods

Study design

In this prospective RCT, written informed consent forms 
were obtained from all participants; and they were informed 
about the study based on the Declaration of Helsinki. It was 
approved by the Ethics Committee of Ankara Yildirim 

Beyazit University, Faculty of Medicine, Clinical Researches 
Ankara, Turkey (Approval number: 105/2015). The study 
began in May 2015 and ended in January 2017.

Patients

The patients diagnosed with FMS by a rheumatologist 
according to the 1990 criteria of ACR for the syndrome [1] 
and referred to the Physiotherapy and Rehabilitation clinic 
were screened for eligibility. The study’s inclusion criteria 
were as follows: being women, having FMS, 18–65 years 
of age, and being volunteer. The exclusion criteria were as 
follows: have neurologic, infectious, endocrine, and other 
inflammatory rheumatic diseases, severe psychological dis-
orders, any condition interfering with exercise (advanced 
cardiac respiratory or orthopedic problems), malignancy, 
being pregnant, and intervention including exercise program 
or physical therapy in the last 6 months.

Assessments

Physical characteristics (age, weight, height, body mass 
index (BMI), smoking, and any mechanism of injury), were 
collected. The participants’ physical activity was meas-
ured using the Turkish version of the International Physical 
Activity Questionnaire-7 (IPAQ-7) for baseline standardiza-
tion [25]. Before and after the program, evaluations related 
to pain intensity, complaints of fatigue and nonrestorative 
sleep, health status, and quality of life were carried out. 
All patients were evaluated by the same physical therapist 
(BAK), who was blinded to the baseline results.

Pain, fatigue and sleep problem were assessed with the 
Visual Analog Scales (VASs). The reliability of this scale 
was determined by Clark et al. [26]. This scale involves a 
horizontal line, 10 cm long, such that “0” defines “no pain” 
and “10” defines “unbearable pain” for pain evaluation, “0” 
indicates “no fatigue” and the “10” indicates “intolerable 
fatigue” for fatigue evaluation, and “0” shows “refreshing 
sleep” and the “10” shows “non-refreshing sleep” for sleep 
evaluation. The patient is asked to mark the intensity of her 
pain, fatigue and sleep problem on the horizontal line.

Health status of the patients was evaluated using the Turk-
ish version of the Fibromyalgia Impact Questionnaire (FIQ) 
[27]. The questionnaire has 10 subscales, ranging from 0 
to 10, assessing ‘‘physical impairment’’, ‘‘days felt good’’, 
‘‘work missed’’, ‘‘work impairment’’, ‘‘pain’’, ‘‘fatigue’’, 
‘‘morning tiredness’’, ‘‘stiffness’’, ‘‘anxiety’’, and ‘‘depres-
sion’’. Total score of the FIQ ranges from 0 to 100, and 
higher scores indicate a greater impact of the disease on the 
patient [28].

The quality of life was assessed with the Turkish of the 
Short Form-36 (SF-36) [29]. The SF-36 consists of 36 ques-
tions: physical functioning (10 items), role limitations due to 
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physical health (4 items), bodily pain (2 items), social func-
tioning (2 items), vitality (4 items), role limitations due to 
emotional health (3 items), mental health (5 items), general 
health perceptions (5 items) and changes in health over time 
(1 item, not included in the final score). The SF-36 score 
ranges from 0 (the worst score) to 100 (the best score). Thus, 
higher scores indicate better health [29].

Randomization

After the comprehensive clinical assessments, patients were 
randomly assigned to Exercise group or Exercise + CTM 
group using a computer-generated randomized table of num-
bers, created by an individual not involved in the recruitment 
and treatment of patients. Individual, sequentially numbered 
index cards with a random assignment were prepared. 
The index cards were folded and placed in sealed, opaque 
envelopes to concealed allocation. The treating therapists 
opened the envelope and proceeded with treatment accord-
ing to the group assignment. Patients in Exercise group were 
performed the exercise program, whereas patients in Exer-
cise + CTM group were performed the exercise program 
with CTM applications.

Interventions

During this program, general using drugs, which were rec-
ommended in our clinics, were not changed for standardiza-
tion. In addition, it was not increased number of using drugs 
during the assessment and treatment sessions.

Combined exercise program

After the randomization, sessions began with postural educa-
tion by placing patients in standing position to find a neutral 
balanced position of the spine curvatures [30]. The patients 
were asked to maintain neutral spine during the program.

The combined exercise program was carried out 2 days a 
week for 6 weeks by physical therapists (MEY, CSP). Each 
exercise program took 1 h. It was composed of 10-min 
warm-up exercises, 40-min aerobic and strengthening exer-
cises, 10-min cool-down, stretching exercises including 
neck, trunk, upper and lower limb muscles. The program 
was selected from previous studies [19, 20].

The aerobic exercise consisted of 20-min walking on 
a treadmill. The target heart rate was initially adjusted to 
65–70% of the maximal heart rate and to 75–80% of the 
maximal heart rate in the advanced program. Muscle 
strengthening exercises were then performed with elastic 
resistive bands for 20 min, where deep neck muscles, del-
toid, latissimus dorsi, serratus anterior, scapular retractor 
muscles, pectoralis major, shoulder external rotator muscles, 
erector spinae, abdominalis, gluteus, and quadriceps muscles 

were strengthened. The patients began exercising with yel-
low or red Thera-Bands (Hygenic Corporation, Akron, OH, 
USA) with mild or medium tension. When they performed 
15 repetitions without serious pain or fatigue, they pro-
gressed to the next color resistance band in the sequence 
of green and blue. They had 10 repetitions with a holding 
period of 10 s each.

CTM application

CTM was applied 2 days per week for a total of 12 ses-
sions for 6 weeks by the same experienced physical therapist 
(STC). While patients were in a sitting position, starting 
from the lumbosacral region, the lower thoracic, scapular, 
interscapular, and cervical regions were included in the treat-
ment, respectively. For creating traction between cutaneous 
tissues, the middle fingers of both hands were used during 
the application [31]. Each session lasted around 5–20 min.

Statistical analyses

For the pilot study, ten participants from each group were 
randomly recruited. G*Power package software program 
 (G*Power, Version 3.0.10, Franz Faul, Universität Kiel, Ger-
man) was used to determine the required sample size for the 
study. According to the pain measurement of the study, it 
was calculated that a sample consisting of 40 subjects (20 
per group) was needed to obtain 80% power with d = 0.80 
effect size, α = 0.05 type I error, and β = 0.20 type II error 
[32].

Data analysis was conducted using IBM SPSS Statistics 
21.0 (IBM Corp. Released 2012. IBM SPSS Statistics for 
Windows, Version 21.0. Armonk, NY: IBM Corp.). The 
variables were investigated using visual (histograms, prob-
ability plots) and analytical methods (Shapiro-Wilks test) 
to determine whether or not they were normally distributed. 
Descriptive analyses were presented using mean and stand-
ard deviation (SD) for the normally distributed variables, 
and tables of frequencies, median, minimum and maximum 
values for the non-normally distributed and categorical vari-
ables. Normally distributed numeric variables related to age, 
BMI, non-normally distributed numeric variables related to 
IPAQ-7 score and categorical variables related to smoking 
were assessed with independent sample t test, Mann–Whit-
ney U test and Chi square test, respectively. Wilcoxon test 
was used to compare the measurements of the pain, fatigue, 
sleep problem, health status, and quality of life scores 
between before and after the program. Pain, fatigue, sleep 
problem, health status, and quality of life scores between 
groups were analyzed by the Mann–Whitney U test. An 
overall P value of less than 0.05 was considered to be sta-
tistically significant.
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Results

Fifty-six patients with FMS were assessed; however, forty 
patients completed the study. Details of included and 
excluded patients into the study are provided as a flowchart 
(Fig. 1). There were no adverse events reported with the pro-
gram. There were no differences between the groups in terms 
of baseline physical characteristics (P > 0.05) (Table 1). 

Before the program, there were no differences between 
groups in terms of pain, fatigue and sleep problem, health 
status, and quality of life scores (Tables 2, 3). After the 

program, pain, fatigue and sleep problem decreased, health 
status (except of the scores of FIQ-1 and FIQ-10), the 
scores of physical functioning, role limitations due to 
physical health, bodily pain, role limitations due to emo-
tional health, vitality, and general health perceptions scales 
related to quality of life improved in the Exercise group 
(P < 0.05), (Tables 2, 3). There was no difference for 
the scores of social functioning and mental health scales 
related to quality of life (Table 3). In the Exercise + CTM 
group, pain, fatigue and sleep problem decreased, health 

Fig. 1  The flowchart diagram 
for the participants Assessed for eligibility (n=56) 

Excluded  (n=7 ) 

Analysed  (n=20) 

Lost to follow-up (give reasons) (n=4) 

Left the program because of personal causes 

Allocated to Exercise Group (n=24) 

Lost to follow-up (give reasons) (n=5) 

Left the program because of personal causes 

Allocated to Exercise+CTM Group (n=25) 

Analysed  (n=20)

Allocation

Analysis 

Follow-Up 

Randomized (n= 49) 

Enrollment 

Table 1  Physical 
characteristics of the 
participants

X Mean, SD standart deviation, Min minimum, Max maximum, BMI Body mass index, IPAQ-7 Interna-
tional Physical Activity Questionnaire-7, CTM connective tissue massage
a Independent sample t test
b Mann–Whitney U test
c Chi-square test

Physical characteristics Exercise group (n = 20) Exercise + CTM group (n = 20) P

Age (years, X ± SD) 39.9 ± 9.5 42.5 ± 8.3 0.374a

BMI (kg/m2, X ± SD) 26.0 ± 3.8 26.7 ± 4.0 0.608a

IPAQ-7 score [Median 
(Min; Max)]

396.0 (0.0; 1386.0) 495.0 (264.0; 1770.0) 0.129b

Smoking [n (%)]
 No 16 (80.0) 12 (60.0) 0.168c

 Yes 4 (20.0) 8 (40.0)
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status (all items of the FIQ) and quality of life (subscale of 
the SF-36) improved (P < 0.05), (Tables 2, 3).

The intergroup comparison showed significant differ-
ences in some parameters in favor of the Exercise + CTM 
group (Table 3). Pain, fatigue and sleep problem, and role 

limitations due to physical health related to quality of life 
improved in the Exercise + CTM group in comparison to 
the Exercise group (P < 0.05), (Table 4). No significant 
differences were found for the other parameters between 
the groups (Table 4).

Table 2  Comparison of pain, fatigue and sleep problem, and health status of groups’ before and after the program

VAS Visual Analog Scale, FIQ Fibromyalgia Impact Questionnaire, SF-36 short form-36, CTM connective tissue massage
*P < 0.05
a Wilcoxon test

Exercise group (n = 20) P Exercise + CTM Group (n = 20) P

Before After Before After

Median (Min; Max) Median (Min; Max) Median (Min;Max) Median (Min; Max)

Pain, (VAS, cm) 7.3 (2.0; 10.0) 3.0 (0.0; 9.5) <0.001*,a 8.8 (3.2; 9.5) 3.0 (1.0; 8.0) <0.001*,a

Fatigue, (VAS, cm) 7.0 (4.5; 10.0) 4.9 (1.0; 8.6) 0.001*,a 8.9 (2.0; 10.0) 2.4 (1.0; 5.5) <0.001*,d

Sleep problem, (VAS, cm) 5.4 (1.0; 9.0) 2.5 (0.0; 10.0) 0.002*,a 7.2 (0.0; 10.0) 2.0 (0.0-6.0) <0.001*,d

Health status (FIQ)
 FIQ-1 physical impairment 4.2 (1.4; 9.5) 3.4 (1.4; 9.5) 0.214a 4.8 (1.8; 6.9) 3.9 (1.8; 5.1) 0.035*,a

 FIQ-2 days felt good 7.1 (0.0; 10.0) 5.0 (0.0; 8.5) 0.001*,a 7.1 (1.4; 10.0) 2.8 (1.4; 7.1) 0.001*,a

 FIQ-3 work missed 3.5 (0.0; 7.1) 1.4 (0.0; 10.0) 0.020*,a 4.2 (0.0; 8.5) 1.4 (0.0; 6.4) 0.006*,a

 FIQ-4 work impairment 5.0 (1.0; 9.0) 3.0 (1.0; 6.0) 0.001*,a 7.0 (2.0; 10.0) 3.5 (0.0; 8.0) <0.001*,a

 FIQ-5 pain 7.0 (4.0; 9.0) 4.5 (2.0; 8.0) 0.001*,a 7.5 (3.0; 10.0) 2.0 (0.0; 7.0) <0.001*,a

 FIQ-6 fatigue 8.0 (5.0; 9.0) 5.0 (2.0; 9.0) 0.001*,a 8.0 (3.0; 10.0) 4.0 (0.0; 10.0) <0.001*,a

 FIQ-7 morning tiredness 7.0 (3.0; 10.0) 4.0 (1.0; 9.0) 0.003*,a 9.0 (0.0; 10.0) 3.5 (0.0; 10.0) <0.001*,a

 FIQ-8 stiffness 6.5 (0.0; 10.0) 3.0 (0.0; 8.0) 0.005*,a 6.5 (3.0; 10.0) 2.5 (0.0; 8.0) <0.001*,a

 FIQ-9 anxiety 6.0 (0.0; 10.0) 4.0 (0.0; 6.0) 0.006*,a 6.0 (3.0; 10.0) 3.0 (0.0–10.0) 0.004*,a

 FIQ-10 depression 5.0 (0.0; 10.0) 3.5 (0.0; 10.0) 0.283a 5.5 (0.0–10.0) 3.0 (0.0; 10.0) 0.001*,a

 FIQ-total 57.3 (39.0; 80.7) 38.0 (17.2; 58.7) 0.001*,a 64.8 (40.1–84.4) 32.4 (7.7; 63.0) <0.001*,a

Table 3  Comparison of quality of life of groups’ before and after the program

VAS Visual Analog Scale, FIQ Fibromyalgia Impact Questionnaire, SF-36 Short Form-36, CTM connective tissue massage
*P < 0.05
a Wilcoxon test

Exercise group (n = 20) P Exercise + CTM Group (n = 20) P

Before After Before After

Median (Min; Max) Median (Min; Max) Median (Min; Max) Median (Min; Max)

Quality of life (SF-36)
 Physical functioning 55.5 (27.7; 94.4) 73.6 (33.3; 100.0) 0.006*,a 44.4 (19.4; 83.3) 77.7 (30.0; 94.4) <0.001*,a

 Role limitations due to physical 
health

0.0 (0.0; 100.0) 62.5 (0.0; 100.0) 0.038*,a 0.0 (0.0; 75.0) 87.5 (0.0; 100.0) <0.001*,a

 Bodily pain 45.0 (20.0; 70.0) 62.5 (20.0; 80.0) 0.004*,a 45.0 (22.0; 72.5) 67.5 (22.0; 80.0) <0.001*,a

 Social functioning 50.0 (5.0; 87.5) 62.5 (5.0; 90.0) 0.109a 62.5 (19.1; 87.5) 75.0 (30.0; 100.0) 0.007*,a

 Mental health 40.0 (10.0; 64.0) 53.5 (10.0; 90.0) 0.050a 52.0 (4.0; 76.0) 68.0 (36.8; 92.0) <0.001*,a

 Role limitations due to emotional 
health

33.3 (0.0; 66.6) 64.5 (0.0; 100.0) 0.006*,a 11.8 (0.0; 100.0) 100.0 (0.0; 100.0) 0.001*,a

 Vitality 33.3 (0.0; 66.6) 60.0 (0.0; 100.0) 0.005*,a 35.0 (20.0; 65.0) 57.5 (35.0; 80.0) <0.001*,a

 General health perceptions 36.0 (5.0; 80.0) 55.0 (5.0; 95.0) 0.020*,a 45.0 (15.0; 70.0) 60.0 (15.0; 80.0) 0.001*,a
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Discussion

The following findings were observed in the present study: 
Pain, fatigue and sleep problem decreased, health status 
except of physical impairment and depression, and quality 
of life (physical functioning, role limitations due to physi-
cal health, bodily pain, role limitations due to emotional 
health, vitality, and general health perceptions parameters) 
improved in only combined exercise program; the combined 
exercises with CTM reduced pain, fatigue and sleep prob-
lem, increased health status and quality of life in patients 
with FMS; Exercises with CTM were more effective in 
improving pain, fatigue and sleep problem, and role limita-
tions due to physical health related to quality of life com-
pared to exercise alone.

Exercise training is commonly recommended as a treat-
ment for management of FMS symptoms [15–19]. Latorre 
et al. [33] demonstrated that physical training program in 
water and on land was effective in patients with FMS and 
thus yielded a decrease in pain and disease impact, and an 

increase in functional capacity. Rooks et al. [34] presented 
that progressive strength training and aerobic exercise may 
be safe, well tolerated, and effective at improving muscle 
strength, cardiovascular endurance and functional status in 
women with FMS without exacerbating symptoms. Ekici 
et al. [24] stated that Pilates exercises had a role in reducing 
pain, anxiety, and quality of life in FMS. Recently, combined 
exercises were also reported to be beneficial for FMS [19, 
20]. Sañudo et al. [19] showed the effectiveness of super-
vised aerobic exercise and combined exercise program 
including supervised aerobic, muscle strengthening, and 
flexibility exercises for decreasing depression and increasing 
health status, quality of life and muscle strength in patients 
with FMS. However, combined exercising alone were proved 
to be a more effective form of program compared to aero-
bic exercise. Furthermore, exercise interventions alone have 
effect sizes similar to those of drugs; however, a significant 
barrier to their use is poor adherence [35]. For this reason, 
in our study it was performed supervised combined exercise 
for patients with FMS. Our study put forward that combined 

Table 4  Comparison of 
differences between groups’ 
before and after the program 
(baseline-6th week)

VAS Visual Analog Scale, FIQ Fibromyalgia Impact Questionnaire, SF-36 short form-36
*P < 0.05
a Mann Whitney U test

Parameters Exercise Group (n = 20) Exercise + CTM 
Group (n = 20)

P

Median (Min; Max) Median (Min; Max)

Pain, (VAS, cm) −2.7 (−8.1; 0.0) −5.0 (−8.0; 4.8) 0.010*,a

Fatigue, (VAS, cm) −2.7 (−5.5; 0.0) −6.0 (−8.0; −1.0) <0.001*,a

Sleep problem, (VAS, cm) −1.7 (−6.5; 2.0) −4.7 (−8.7; 0.0) 0.032*,a

Health status (FIQ)
 FIQ-1 physical impairment 0.0 (−3.0; 2.0) −0.6 (−3.9; 2.1) 0.080a

 FIQ-2 days felt good −2.5 (−5.7; 1.4) −3.5 (−8.5; 0.0) 0.276a

 FIQ-3 work missed −0.7 (−5.7; 4.2) −1.4 (−8.5; 4.2) 0.264a

 FIQ-4 job ability −2.0 (−6.0; 0.0) −3.0 (−8.0; 1.0) 0.078a

 FIQ-5 pain −3.0 (−5.0; 0.0) −3.0 (−9.0; 3.0) 0.122a

 FIQ-6 fatigue −3.0 (−5.0; 0.0) −3.0 (−9.0; 2.0) 0.113a

 FIQ-7 morning tiredness −3.0 (−8.0; 4.0) −4.0 (−10; 0.0) 0.251a

 FIQ-8 stiffness −2.5 (−8.0; 5.0) −3.5 (−7.0; 0) 0.240a

 FIQ-9 anxiety −2.5 (−7.0; 5.0) −3.0 (−6.0; 5.0) 0.785a

 FIQ-10 depression −2.0 (−6.0; 8.0) −2.0 (−7.0; 0.0) 0.351a

 FIQ- total −21.9 (−50.8; 6.5) −30.0 (−46.1; 6.3) 0.303a

Quality of life (SF-36)
 Physical functioning 11.1 (−37.2; 38.8) 22.2 (0.0; 75.0) 0.076a

 Role limitations due to physical health 25.0 (−100.0; 100.0) 50.0 (0.0; 100.0) 0.030*,a

 Bodily pain 10.0 (−12.5; 35.0) 20.0 (−5.0; 52.5) 0.453a

 Social functioning 12.5 (−70.0; 37.5) 5.4 (−12.5; 55.9) 0.806a

 Mental health 12.0 (−54.0; 62.0) 16.0 (0.0; 52.0) 0.373a

 Role limitations due to emotional health 33.3 (−62.5; 100.0) 54.8 (0.0; 100.0) 0.103a

 Vitality 20.0 (−30.0; 100.0) 20.0 (0.0; 49.9) 0.672a

 General health perceptions 15.0 (−20.0; 45.0) 10.0 (−15.0; 40.0) 0.843a
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exercises might be effective for improving pain, fatigue, 
sleep problems, some parameters of health status and qual-
ity of life in these patients. These results should be taken into 
account for further studies to improve various symptoms of 
the patients with FMS.

In literature, different studies investigated the effects of 
CTM on management of FMS. Brattberg [23] emphasized 
that CTM resulted in pain relief, decreased depression, and 
increased quality of life in patients with FMS. Citak-Kara-
kaya et al. [13] indicated that CTM combined with ultra-
sound therapy was helpful in reducing pain, tiredness, and 
sleeping problems and increasing quality of life in patients 
with FMS. Ekici et al. [14] presented that only CTM appli-
cations improved pain, health status, and quality of life in 
patients with FMS. Our results obtained from exercises with 
CTM group were in line with these studies. Moreover, it was 
found in the current study that exercises with CTM might 
be more effective in improving pain, fatigue and sleep prob-
lem, and role limitations due to physical health related to 
quality of life compared to only exercises. The results may 
be related to producing general body relaxation, decreas-
ing muscle spasm and increasing plasma β-endorphins and 
vascularization throughout the CTM applications [31]. 
Furthermore, some studies indicate that touch and mas-
sage have beneficial influences across multiple-stress sys-
tems; in particular, decreasing sympathetic nervous system 
activity, hypothalamic-pituitary adrenocortical activity and 
stress hormones [35, 36]. Consequently, combined treatment 
including exercises with CTM might be superior in treating 
FMS patients with severe pain, fatigue and sleep problem, 
and limitations due to physical health.

The current study had some limitations. First of all, we 
evaluated the clinical results using self-reported measures, 
not objective measurements, which may have some influ-
ences on the final result. However, the effects of combined 
exercise with CTM on functional capacity parameters 
including muscle strength, power, flexibility, agility, bal-
ance, and aerobic endurance in patients with FMS should 
be investigated for further studies. Secondly, the results of 
a 6-week program were presented in this study. Long-term 
effects should be observed with follow-up studies. Thirdly, 
during this program, patients with FMS used their general 
drugs, because medication has been recommended gener-
ally in our clinics. However, the type and number of using 
drugs were not changed for the standardization. In further 
studies, the patients might be asked not to use their drugs 
during the study.

Conclusion

In this study, it was observed that combined exercises with 
and without CTM might be effective for reducing pain, 

fatigue and sleep problem while increasing the health status 
and quality of life in patients with FMS. In addition, exer-
cises with CTM might be superior in improving pain, fatigue 
and sleep problem, and role limitations due to physical 
health related to quality of life compared to exercise alone. 
The CTM applications which have no any side effects and 
are economic may be applied safely by physical therapists 
and other experienced healthcare professionals in the CTM 
for patients with FMS in the clinics.
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