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Purpose: It was aimed to investigate the efficacy of exercise training program on performance in musicians playing guitar. 
Methods: This study was carried out with 27 classical guitar players aged between 16-35 years old. After the musicians were 
included in the study, they were divided into the exercise group (n=10), the home exercise group (n=10), and the control group 
(n=7) and were evaluated three times, before exercise, at the 6th week and at the end of the 3rd month. Musicians in the exercise 
group performed the exercises for 6 weeks (3 days a week) with a physiotherapist, while the exercises were given to the other 
group as home exercises program. The changes in the measurements of pain, music performance, and post-performance 
fatigue findings of the musicians in all three groups were analyzed by the split-plot ANOVA (SPANOVA) test for repeated 
measures from multivariate statistical analyzes. 
Results: Pain level in both exercise groups were significantly decreased at the end of 6 weeks and 3 months (F: 4.238, p<0.005). 
Performance parameters were showed significant improvements in the Exercise Group (F: 3.72, p<0.005). 
Conclusion: In conclusion, exercises, whether performed by a physiotherapist or given as a home exercise program, are of great 
importance in increasing the music performance of musicians playing guitar. 
Keywords: Pain, Exercise, Fatigue. 
 

Gitar çalan müzisyenlerde egzersiz eğitim programının performansa etkisi 
Amaç: Egzersiz eğitim programının gitar çalan müzisyenlerde performansa etkisinin araştırılması amaçlandı. 
Yöntem: Bu çalışma 16-35 yaş arası 27 klasik gitarist ile gerçekleştirildi. Müzisyenler çalışmaya dahil edildikten sonra egzersiz 
grubuna (n=10), ev egzersiz grubuna (n=10) ve kontrol grubuna (n=7) ayrıldı ve egzersiz öncesi 6. hafta ve 3. ayın sonunda 
olmak üzere 3 kez değerlendirildi. Egzersiz grubundaki müzisyenler 6 hafta boyunca (haftada 3 gün) egzersizleri fizyoterapist ile 
yaptı, diğer gruba ise egzersizler ev programı olarak verildi. Her üç gruptaki müzisyenlerin ağrı, müzik performansı ve performans 
sonrası yorgunluk ölçümlerindeki değişiklikler, çok değişkenli istatistiksel analizlerden tekrarlanan ölçümler için split-plot 
ANOVA (SPANOVA) testi ile analiz edildi. 
Bulgular: Her iki egzersiz grubunda ağrı düzeyi 6 hafta sonunda ve 3 ay sonunda anlamlı olarak azaldı (F: 4,238, p<0,005). 
Performans parametreleri egzersiz grubunda anlamlı gelişmeler gösterdi (F: 3,72, p<0,005). 
Sonuç: Sonuç olarak, ister fizyoterapist tarafından yapılan isterse ev programı olarak verilen egzersizler gitar çalan 
müzisyenlerde müzik performansının artırılmasında büyük önem taşımaktadır. 
Anahtar kelimeler: Ağrı, Egzersiz, Yorgunluk. 
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laying-related musculoskeletal disorders 
(PRMDs) are caused by repetitive 
movements in musicians. Burning, 

tiredness, tingling or pain that occur while 
playing are usually the first symptoms. These 
problems usually arise from the prolongation of 
playing time, often from difficult repertoires, 
and sometimes from playing different 
instruments.1-3 

Playing-related musculoskeletal system 
disorders (PRMDs) often result in functional 
deficits in the long term. Problems that may 
arise due to this should be prevented before they 
become difficult to treat. It may be quite 
important to provide educational programs 
which include preventive exercises and 
preventive measures and recommendations 
with the purpose of ensuring that musicians 
gain positive habits while carrying on their 
profession. It holds great importance in terms of 
the sustenance of the musicians' careers for 
physiotherapists to identify newly developing 
problems that are liable to become severe in the 
beginning and provide them with guidance and 
to inform them about the diseases and draw 
their attention so that they give due importance 
to their health. Most of the few numbers of 
articles are focused on focal dystonia.4-8 
However, while the occurrence rate of focal 
dystonia in musicians is 10%, the rate of PRMDs 
is nearly around 60-70%.9,10 In other words, 
PRMD, which is the biggest problem of 
musicians, has not been clinically or 
scientifically brought into question much. A 
systematic review showed that professional and 
amateur string players are subject to 
development of PRMD. In a conclusion its 
emphases that low response rates were the most 
observed source of bias, and there is still a lack 
of publications with high methodological quality 
in the literature.11 

When studies on musicians in the literature 
were examined, it was observed that rather than 
showing the effectiveness of exercise, most of the 
studies were about the incidence and rates of 
injury.3,12-16 Therefore, it was concluded that 
there is no sufficient and detailed study on 
training for exercises aimed at the elimination 
and prevention of musculoskeletal system 
problems in musicians playing guitar. 

In addition to this, most of the researchers 
in the literature have engaged in studies 
involving musicians including all groups instead 

of special musician groups most of whom play a 
particular instrument.17-20 It is also possible to 
objectively assess performance in musicians 
playing a particular instrument. This will lead 
to a clearer picture of the effectiveness of the 
applications. However, due to musical 
instruments having very different structures 
and requiring different training techniques, 
postures and the use of different muscles, a 
greater number of randomized controlled 
studies on this topic are needed. 

For this reason, our aim was to investigate 
the efficacy of exercise training program on 
performance in musicians playing guitar. 

 
METHODS 

 
This study was carried out on 27 musicians 

undergoing high school, undergraduate and 
graduate education and playing the classical 
guitar at Hacettepe University, Ankara State 
Conservatory Music Department, Bilkent 
University, Music and Performing Arts Faculty 
Music Department and Istanbul Technical 
University, Turkish Music State Conservatory. 
Although consent was taken from all 47 
musicians prior to the study, 20 musicians 
withdrew of their own accord, providing certain 
reasons during the study. For this reason, this 
study was completed with 27 musicians. 

Undergraduate and graduate students who 
had been professionally playing the classical 
guitar at the conservatory for at least 3 years or 
whose main instrument was the classical guitar 
and whose ages varied between 16-35 were 
included in the study. 

Those who played a guitar other than the 
classical guitar, those whose main instrument 
was not the guitar, those who were amateur 
guitar players, those who had played for less 
than 3 years, those who had given more than a 
3 month break to guitar playing, those who had 
previously undergone surgery on their upper 
extremities, those who were currently 
undergoing physiotherapy and rehabilitation or 
had undergone physical therapy and 
rehabilitation 3 months before and were 
regularly using a painkiller or a NSAID those 
who had focal dystonia or another neurological 
problem and musicians with an acute injury 
such as tendonitis were excluded from the study. 

The students in the 1st group of the 
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students who were divided into 3 groups were 
provided with training on exercises for 6 weeks 
by a physiotherapist. The 2nd group was given 
the exercises as a home exercise program, and 
they were asked to practice these exercises for 6 
weeks. The 3rd group was taken as a control 
group and was only assessed without being 
given exercises. Students in all groups were 
assessed for pain, performance and muscle 
fatigue at the beginning of the program, at the 
end of the 6th week and at the end of the 3rd 
month. 

This study, which was overseen by the 
Hacettepe University Medical, Surgical and 
Drug Research Ethics Committee with the 
number LUT091125 and was found appropriate 
in terms of medical ethics. 

Our work was also supported by the 
Hacettepe University Scientific Research Unit 
(LUT09/125). 

It was recorded how many hours a day and 
how many days a week the musicians included 
in our study played their instruments, in 
addition to for how many years they had been 
playing the instrument.21 

Pain was assessed subjectively using the 
Visual Analogue Scale for Pain (VAS Pain). The 
musicians marked the degree of the pain they 
felt when playing an instrument on a line of 0 to 
10 cm.22 

Music performance was evaluated in three 
ways: 
1. The length of time they can play without 

exhaustion: Musicians were asked to record 
the length of time they were able to play 
without exhaustion while practicing. 

2. The length of time they can play at a certain 
metronomic speed: The length of time for 
which the musicians were able to play the 
guitar exercise given by their own music 
teachers at different metronomic speeds 
particular to each musician was recorded. 
At the beginning, determining a fixed 
metronomic speed and evaluating the 
length of time the musicians were able to 
play at this metronomic speed was 
considered. However, it was observed that 
because a fixed metronomic speed was not 
challenging enough for some musicians, 
they played for a long time. Or, on the 
contrary, this time was very short for 
musicians who had not yet attained this 
playing speed. The fact that the 

performance level and professional 
experience of all musicians were not equal 
rendered applying a fixed metronome speed 
to all musicians impossible. Because the 
real aim of this study was to measure the 
change in performance level within each 
musician and not the difference in 
performance between the musicians, a 
different metronomic speed was 
determined for each musician. For this 
reason, 70% of the maximum metronomic 
speed at which they could play was 
calculated for each student and the length 
of time for which they played at this speed 
was calculated for all three evaluations. 
Thus, the changes in performance in the 
musicians occurring before and after the 
practice and in the follow-up, period were 
evaluated and later the changes in 
performance in all 3 groups were compared 
with each other. 

3. The duration of the muscle fatigue that 
occurs after playing the instrument: 
Musicians were asked to record the 
duration of the muscle fatigue that occurred 
after playing the instrument. 
Exercise program 
Before giving an exercise program to 

musicians, it was explained that exercise may 
cause muscle fatigue, but that it should not 
cause an increase in pain. It was asked of the 
musicians to perform the exercises at least 3 
times a week, with 10 repetitions for 6 
weeks.23,24 

The exercises were both practically 
demonstrated and given as written material to 
the home exercise program group. Care was 
taken to ensure that the exercises were easy to 
learn, and the written instructions were easy to 
understand and safe.24,25 In addition, they were 
asked to keep an exercise journal and record 
how they did the exercises. However, in the 
assessment that was done at the end of the 6th 
week, the musicians reported either that they 
had lost their exercise journals or that they had 
failed to keep them regularly. For this reason, 
no evaluation was done regarding the exercise 
journals. 

The exercise program applied to the 
exercise and home exercise program groups 
included stretching exercises (stretching the 
forearm extensors, stretching the forearm 
flexors, stretching the forearm pronators, 
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stretching the shoulder joint posterior capsule, 
stretching the shoulder joint anterior capsule, 
general stretching of the upper extremities, 
pectoral stretching, stretching the levator 
scapula, stretching the lumbar extensors, 
stretching the entire spine, stretching the hip 
flexors), posture exercises and strength building 
exercises (strengthening the wrist extensors, 
strengthening the elbow flexors, strengthening 
the elbow extensors, strengthening the shoulder 
abductors, strengthening the shoulder flexors, 
bridging, abdominal strengthening, oblique 
abdominal strengthening, strengthening the 
back extensors, gluteus maximus isometric, 
alternative arm and leg lifting). Water bottles 
were used for wrist flexors, elbow flexors, elbow 
extensors, shoulder abductors and flexors 
muscles strengthening exercises. 

The exercises were started with 5 
repetitions and the number of repetitions was 
increased to 10 one by one according to their 
tolerance levels so as not to create pain and 
fatigue. The exercise program was started with 
stretching exercises, continued with posture and 
strength building exercises and ended with 
stretching exercises. The exercises were 
performed in combination with respiration.24 

Statistical analysis 
The Statistical Package for the Social 

Sciences version 13 for Windows (SPSS, Inc., 
Chicago, IL, USA) was used for the analysis of 
the data obtained. The assumptions required for 
the analyses (normality, homogeneity of 
variances and sphericity) were met. The 
conformity of the variables to normal 
distribution was examined using the 
Kolmogorov-Smirnov/Shapiro-Wilk tests, Box's 
M test and Mauchly's sphericity test. 

Descriptive analyses for demographic 
findings were given using frequency, percentile, 
mean and standard deviation. When examining 
the changes in the pre-exercise, post-exercise 
and 3rd month follow-up measurements of the 
pain and fatigue symptoms of individuals in the 
exercise, home exercise program and control 
groups, the Split Plot ANOVA (SPANOVA) test 
for repeated measurements was used from 
multivariate statistical analyses. In cases when 
the assumption of sphericity was not met, the 
Greenhouse-Geisser correction was used. The 
Tukey HSD test was performed for the source of 
the variance and the significance of the 
difference between means. The statistical 

significance level was accepted as 5% (p=0.05) 
and analyses were interpreted accordingly.26 

 
RESULTS 

 
The Exercise Group with a mean age of 

21.4±3.627 (18-31) years, the Home Exercise 
Group with a mean age of 21.5±4.034 (15-26) 
years and the Control Group with a mean age of 
27±4.320 (22-35) years were included in the 
study. The mean height of the exercise group 
was 178.4±4.325 (170-185) cm, the mean height 
of the home exercise group 178.7±7.874 (164-
192) cm and the mean height of the control 
group 177.857±10.106 (163-196) cm. The 
average weight of the exercise group was found 
as 70.7±10.242 (59-93) kg, the average weight of 
the home exercise group as 72.5±12.518 (50-85) 
kg and the average weight of the control group 
as 71.428±12.581 (57-95) kg. 

When the performances of the musicians 
were examined, it was observed that they played 
instruments for an average of 4 (2-7) hours a day 
and 6.37 (3-7) days a week. Our study included 
musicians who had played guitar for 8.14 (3-15) 
years on average. 

The home exercise group and the exercise 
group that attained more decrease in terms of 
pain during activity compared to before the 
training, were both found to be effective 
(F:4.238, p:0.005). However, only the difference 
between the exercise group and the control 
group averages was found to be significant. No 
significant difference was found between the 
activity pain level of musicians in the exercise, 
home exercise and control groups and the 
averages of the total measurement values 
obtained from all three evaluation 
measurements (F:2.921, p:0.073). The post-
exercise activity pain levels of musicians in all 3 
groups showed significant improvement 
compared to before the exercise (F:15.113, 
p<0.001). This result was also valid for the 
control group even though no exercises were 
given to this group (Table 1). 

It was observed that while the length of 
time for which the musicians in both the 
exercise group and the home exercise group 
could play without exhaustion increased after 
exercise, it decreased in the 3rd month follow-up 
and that that it increased slightly only in the 3rd 
month follow-up for the control group. A 
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significant difference was found between the 
averages of the total measurement values 
obtained from all three measurements of the 
findings pertaining to the length of time the 
students in the exercise, home exercise and 
control groups could play without exhaustion 
(F:1.363, p:0.275). There was no significant 
difference between the exercise and control 
groups and between the home exercise and 
control groups. The length of time for which the 
musicians in the exercise group could play 
without exhaustion is longer. However, the 
increase in the home exercise continued until 
the final evaluation. It was found that there was 
a significant difference between the averages of 
the values from the first evaluation to the final 
evaluation of the length of time musicians 
involved in the study could play without 
exhaustion (F:4.439, p:0.017). In all three 
evaluations of the musicians, the length of time 
they could play without exhaustion had 
increased (Table 2). 

The exercise group and the home exercise 
group were found to be more effective than the 
control group at increasing length of time for 
which they could play at a specific metronomic 
speed (F:3.554, p:0.033). There is a significant 
difference between the averages of the total 
measurement values obtained from all 3 
evaluations of the length of time for which 
students in the exercise, home exercise and 
control groups could play at a specific 
metronomic speed (F:5.820, p:0.009). When the 
home exercise group is compared to the exercise 
and control groups, the averages of the length of 
time the musicians played is significantly 
longer. The difference between the exercise 
group and the control group averages was not 
found to be significant. It was found that there 
is a significant difference between the averages 
of the values from the first evaluation to the 
final evaluation of the length of time the 
musicians involved in the study could play at a 
specific metronomic speed (F:13.913, p<0.001). 
When the measurement averages are taken into 
consideration, the 1st measurement, 2nd 
measurement and follow-up measurement 
values show an increase for the exercise and 
home exercise groups, however the time 
averages for the control group do not show a 
difference (Table 3). 

It was found that the muscle fatigue 
duration of the musicians who were divided into 

three groups did not show a significant 
difference from before the exercise program to 
after and to the follow-up evaluation (F:1.406, 
p:0.256). Muscle fatigue duration did not differ 
between the groups during all 3 measurements. 
There is no significant difference between the 
averages of the total measurement values 
obtained from all 3 evaluation measurements of 
the muscle fatigue duration of students in the 
exercise, home exercise and control groups 
(F:3.142, p:0.061). When we look at post-hoc 
analysis, a difference was found only between 
the exercise and home exercise groups; the 
decrease in the muscle fatigue of the exercise 
group was seen to be greater. It was found that 
there was a significant difference between the 
averages of the duration of muscle fatigue of the 
musicians involved in the study from before the 
measurements to after the follow-up (F:3.727, 
p:0.045). According to this, the muscle fatigue 
duration of the musicians had decreased during 
the three measurements, but this decrease did 
not differ between the groups (Table 4). 

 
DISCUSSION 

 
As a result of this study which was 

conducted with the aim of determining the 
effectiveness of exercise training program on 
performance in musicians playing guitar, the 
early and late period effects of both the exercise 
training accompanied by a physiotherapist and 
the exercises given as a home exercise group 
were found to be statistically significant. 

The musicians who participated in our 
study were reported to play for an average of 4 
(2-7 hours) hours daily and 6.37 (3-7) days 
weekly. When their average years of 
performance were checked, it was found to be 
8.14 (3-15) years. These findings indicate that 
the daily practice times of guitarists in our study 
were longer than those of the musicians in the 
study by Can et al..27 This may be since all the 
musicians in our study were students and 
therefore spent more time on daily performance 
due to exams or training. However, the daily 
performance time of all guitarists in our study 
being longer may be because they had not 
received training on prevention before and that 
55% of them totally espoused the principle of "no 
pain, no gain", which in turn confirms the 
abundance  of  PRMD symptoms and increased 
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Table 1. Pain level (Visual Analog Scale-VAS, cm) measurement results within and between groups. 
 

 Exercise Home exercise  Control Group Time Interaction 

 (n1=10) (n2=10) (n3=7) effect effect effect 

 X±SD X±SD X±SD F (p) F (p) F (p) 

Pre-training 4.13±2.85 4.202.29 4.773.11 
2.921 

(0.073) 
15.113 

(<0.001) 
4.238 

(0.005)** Post-training 0.88±1.41 2.782.25 4.023.37 
Follow-up 1.10±1.52 1.831.87 4.983.08 

* p<0.05. ** p<0.01. F: Split Plot ANOVA (SPANOVA) test. 

 
 
Table 2. Length of time (sec) which they could play without exhaustion measurement results within and between groups. 
 

 Exercise Home exercise  Control Group Time Interaction 

 (n1=10) (n2=10) (n3=7) effect effect effect 

 X±SD X±SD X±SD F (p) F (p) F (p) 

Pre-training 52.0024.28 50.5028.91 43.5738.37 
1.363 

(0.275) 
4.439 

(0.017)* 
1.548 

(0.203) 
Post-training 80.0042.22 71.5028.28 41.4230.64 

Follow-up 63.5027.79 72.0028.20 51.4235.67 

* p<0.05. F: Split Plot ANOVA (SPANOVA) test. 

 
 
Table 3. Length of time (sec) for which they could play at a specific metronomic speed measurement result within and between 
groups (with mean difference between groups for length of time (sec) for which they could play at a specific metronomic speed 
measurement result). 
 

 Exercise Home exercise Control Group Time Interaction 

 (n1=10) (n2=10) (n3=7) effect effect effect 

 X±SD X±SD X±SD F (p) F (p) F (p) 

Pre-training 33.809.44 64.4030.24 44.3421.21 
5.820 

(0.009)** 
13.913 

(<0.001) 
3.554 

(0.033)* Post-training 49.408.72 81.7036.11 44.6619.21 
Follow-up 53.0011.16 85.9040.12 42.5017.00 

Groups Mean Difference (95% CI) p 

Exercise vs Home program -31.93 (-58.43 to -5.43) 0.016* 

Home program vs Control  33.50 (2.89 to 64.09) 0.030* 

Exercise vs Control  1.56 (-29.03 to 32.16) 0.991 

* p<0.05. ** p<0.01. F: Split Plot ANOVA (SPANOVA) test. 

 
 
Table 4. Muscle fatigue duration (sec) measurement results within and between groups. 
 

 Exercise Home exercise Control Group Time Interaction 

 (n1=10) (n2=10) (n3=7) effect effect effect 

 X±SD X±SD X±SD F (p) F (p) F (p) 

Pre-training 88.0067.13 25.3026.99 69.9280.68 
3.142 

(0.061) 
3.727 

(0.045)* 
1.406 

(0.256) Post-training 45.0033.08 18.0011.59 56.4263.94 

Follow-up 47.0034.97 27.0027.10 36.4230.91 

* p<0.05. F: Split Plot ANOVA (SPANOVA) test. 
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risk of injury in musicians in our study. 
In our study, when the pain levels felt by 

musicians while playing an instrument were 
examined, the pain levels of the exercise and 
home exercise groups were found to be 
significantly lower compared to the control 
group after the exercise program and in the 
follow-up evaluations. A difference was only 
found between the exercise and control groups, 
meaning that the average pain of musicians 
according to the VAS had decreased the most in 
the exercise group. 

In a study that they conducted, Yurdalan et 
al.28 found the duration of practice related 
fatigue in musicians as 2.3±1.3 hours. 62.5% of 
the musicians stated that they felt pain or 
numbness during the fatigue caused by playing 
an instrument and that they therefore felt the 
need to take a break from practicing. 

In another study on the subject, it was 
found that in addition to reducing pain, a 
training in endurance exercises for the trunk 
muscles reduced the fatigue and perceived 
strain that occurred when playing in both 
groups.20 These results are consistent with the 
results of the study conducted by Ackermann et 
al.29, who found that endurance training is more 
effective than strength training at reducing the 
perceived strain felt when playing an 
instrument. After the exercise program, almost 
half of the participants reported that there was 
in increase in their endurance when playing an 
instrument. These findings support the 
hypothesis that endurance exercises have a 
positive effect on performance and allow 
musicians to play longer repertoires with less 
fatigue. 

In our study, the fatigue duration times of 
students in the exercise group decreased 
significantly compared to the home exercise and 
control groups. These results have shown that 
regular exercise training done with a 
physiotherapist is quite effective at reducing the 
duration of fatigue. Because a reduction in the 
duration of fatigue is also an indication of 
increased performance in musicians, exercise 
training can be said to increase the performance 
of musicians. 

Since there is no standardized evaluation 
scale for this subject on which there is consensus 
in the physiotherapy or music literatures, the 
length of time musicians could play without 
exhaustion or discomfort, the length of time they 

could play at a specific metronomic speed and 
the duration of the fatigue that occurred after 
playing were taken as parameters for evaluating 
performance in this study. In conclusion, a 
significant increase was found to take place in 
the playing times of all three groups. However, 
when the exercise and home exercise was 
compared with the control group, their average 
playing times were found to be significantly 
higher. Although the length of time students in 
the exercise group could play without 
exhaustion was longer after exercise, this time 
was found to be shorter than the home exercise 
group in the follow-up evaluation. This result, 
which was revealed during the follow-up period 
at the end of the 3rd month, and which favored 
the home exercise group, may be due to the 
home exercise group developing a more serious 
work discipline about continuing the exercises, 
whereas the group which was trained by a 
physiotherapist lost their exercise discipline 
after the program ended at the end of the 6th 
week. 

In our study, the performances of the 
guitarists were also evaluated by calculating the 
length of time for which they could play a guitar 
exercise assigned by their music teachers at a 
metronomic speed also determined separately 
by music teachers according to the capacity of 
each student. Once again, similarly, the average 
playing times of the exercise and home exercise 
groups were found to be significantly longer 
than that of the control group. However, home 
exercise group averages were found to be 
significantly higher than exercise group 
averages. This is like the results of the other 
parameters as favoring the home exercise group. 
This result, which shows the importance of 
maintaining the continuity of the exercises and 
of exercise discipline, is very important for 
musicians. In conclusion, exercise training and 
in particular, exercise training provided by a 
physiotherapist and performed regularly and 
uninterruptedly was found to be quite effective 
at increasing the performance levels of 
musicians who played the guitar, which is the 
first original study result in the literature in this 
respect, demonstrated by evaluation of objective 
data. 

In a study conducted with the aim of 
assessing and comparing two therapeutic 
exercises aimed at increasing truncal and 
proximal upper extremity muscle endurance 
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and neuromuscular control and determining the 
effects of these two changes on instrument 
playing performance, the participants reported 
a significant decrease in the pain, fatigue and 
perceived strain felt when playing an 
instrument. The researchers reported that when 
they compared the two exercise groups, they did 
not find a significant difference in trunk 
endurance and that therefore Pilates was as 
equally effective as the traditional truncal and 
proximal upper extremity endurance exercise 
program.20 

Ross et al. used a rehabilitation program 
including an educational presentation, an 11-
week home exercise program and three 
supervised exercise sessions, versus no 
intervention. They suggested that the studied 
program is feasible and effective in decreasing 
the intensity and functional impact of 
musicians' symptoms.30 

Cyganska et al. emphasis that exercise 
should be used regularly and significant results 
can be obtained after approximately two weeks 
of use.31 Similarly, a study using randomized 
controlled methods showed that physical 
exercise interventions potentially have a 
positive impact on instrument playing and 
exercises have potential positive effects on 
playing performance.32 Similar to the literature, 
it was found in our controlled study that the 
exercise training consisting of posture exercises 
and stretching and strength building exercises 
was quite effective at protecting musicians from 
musculoskeletal system injuries and improving 
their performance. 

Studies emphasize the need to develop 
prevention programs for PRMDs among 
musicians, and physical exercises are 
recommended as the most effective 
intervention.31-34 Exercises should not be 
complicated so that the musicians can do the 
exercises properly and regularly after the 
training. In addition, exercises should be given 
to the muscles and areas exposed to overload 
and pain.35 

Limitations 
Although we started our study with 47 

people, the study was completed with 27 
musicians. The biggest limitation of this study 
was the small number of musicians playing 
classical guitar in our country (approximately 
200 musicians), the fact that a very few 
universities and conservatories had classical 

guitar training, and the musicians who 
participated in the study stopped their exercise 
program. As the second measurement taken 
after the 6-week exercise program coincided 
with the final exam week of the students may 
also have affected some measurement results, 
especially the anxiety results. Musicians just 
make music exercises and performance of their 
work in Turkey. It has been difficult to motivate 
both students and instructors as the importance 
of physical exercises related to the whole body 
has not been established sufficiently yet. In 
conclusion, despite these limitations, this study 
does not have any significant limitations in 
terms of both clinical and method, equipment 
and parameters. Therefore, the results of this 
study can be considered for the literature. 

Conclusion 
As a result of the study, the effectiveness of 

physiotherapy was objectively demonstrated in 
order to prevent musculoskeletal system 
problems and to increase their performance in 
both students and musicians playing guitar 
professionally. For an effective treatment, 
detailed and correct evaluation is very 
important. Besides the classical evaluation, the 
evaluation must include the evaluations made 
while playing the instrument. Objective 
evaluations used in our study will guide 
physiotherapists in clinical practice. In today's 
world where disease prevention and disability 
prevention methods come into prominence and 
care rather than treatment of diseases and 
injuries; objective demonstration of the 
effectiveness of preventive physiotherapy in this 
profession will lead physiotherapists and 
researchers more towards community-based 
studies. For researchers, it will be an example 
and guide for future studies on those who play 
different instruments. 
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