
Musculoskeletal Problems
The overall prevalence of musculoskeletal pain, calculated as the

total population reporting one or more site-specific problem over
the past year, was 88.9%. Figure 4 shows the top 12 musculoskeletal
sites ordered by prevalence, linear regression analyses were
calculated to predict the influence of site-specific pain on musical
performance based on the intensity and frequency of pain as
independent factors. For Left Thenar, a significant regression
equation was found (F(2,33) = 19.50, p <.000), with an R2=.54. The
result of this regression analysis showed that intensity (B =.52, <.05)
and frequency (B =.35, p<.01) of pain are significant predictors of the
influence of pain on performance for this site. However, the
regression analysis for Right Lower Back (F(2,23) = 12.77, p <.000),
with an R2 = .48, showed that intensity (B =.68, p <.000) was a
significant predictor but frequency (B = -.063, p =.64) of pain at this
site was not a significant predictor.

Among the subjects reporting Left Thenar pain, the quality of pain
was reported as aching (12%), cramping (8.9%), tight (7.9%), and
throbbing (4.7%). Affective descriptors for this site included
tiring/exhausting (4.7%). Classical guitarists reported experiencing
pain mostly during practice (28%), after practice (26.9%), and less
during and after performance (about 14%).

Figure 5 shows that classical guitarists experienced pain mostly
during practice (28%), after practice (26.9%), and less during and
after performance (about 14%). Figure 6 shows mean levels of
agreement for how much various factors influenced Classical Guitar
related pain. Subjects agreed mostly that technique and practice
habits influenced pain, followed by physical characteristics of the
Guitar and specific repertoire.

Figure 6. Factors Influencing Guitar-related Pain

When asked how often they experienced performance anxiety in the
past year on a 100 points scale from never to always, the mean
response score was 44 (SD=34.13) with some reporting 100 (always).
The mean intensity of performance anxiety over the past year was
38.61 (SD=26.93) and the average influence of performance anxiety
on performance was -14.31 on a scale from -50 to + 50. Some
subjects reported that performance anxiety had a positive influence
on playing.
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Variables Total Male Female
Gender N (%) 190 159 (83.68) 31   (16.32)
Age (yrs) mean ± SD 45.77 ± 17.59 45.79 ± 17.44 45.71 ± 18.37
Handedness N (%)

Right 150 (79.37) 124 (82.67) 26 (17.33)
Left 27 (14.29) 24 (88.89) 3 (11.11)
Ambidextrous 12 (6.35) 11 (83.33) 2  (16.67)

Weight (lbs) (mean ± SD) 177.85 ± 35.71 183.30 ± 33.88 149.87 ± 31.49
Exercise (hrs. per week)

Cardiovascular 3.79±5.14 3.96 ± 5.47 2.90 ± 2.84
Resistance 1.60±3.08 1.76 ± 3.28 .61 ± 1.11
Flexibility 1.83±5.04 1.90 ± 5.41 1.42± 2.20

Engagement (mean ± SD)
Playing classical guitar (yrs.) 21.54 ± 16.63 22.21 ± 16.95 18.05 ± 14.55
Formal study classical guitar (yrs.) 8.15 ± 8.41 8.53 ± 8.89 6.15 ± 4.83
Playing classical guitar (hrs. per week) 14.16 ± 9.72 14.40 ± 9.97 12.9 ± 5.99
Number of performances (past year) 14.01 ± 30.13 14.72 ± 32.11 10.31 ± 16.24

Health Concern Mild Severe
Headache 50.80% 12.30%
Depression 28.80% 16.30%
Fatigue 55.43% 11.41%
Noise Induced Hearing Loss 22.83% 1.63%
Sleep Disturbances 40.22% 5.98%
Stage Fright 46.74% 23.37%
Temporary Hearing Loss 12.50% 2.17%
Acute Anxiety 33.88% 14.21%
High Blood Pressure 21.31% 1.64%
Earaches 21.43% 4.40%
Eye Strain 43.96% 4.40%
Mouth Lesions 11.54% 0.55%
TMJ Syndrome 11.54% 1.65%
Acquired Dental Malocclusion 11.05% 1.10%
ADD 12.71% 2.21%
Weight Problems 23.20% 6.08%
Asthma 15.56% 3.33%
Blackouts/Dizziness 16.11% 1.11%
Tinnitus 32.22% 6.11%

#1 Left Thenar Pain (Prevalence = 25.2%)

#2 Left Lower Back Pain (Prevalence = 22.1%)

#3 Right  Lower Back Pain (Prevalence = 20.5%) 

#4 Left  Neck Back (Prevalence = 18.4%)

#5 Left  Wrist  Front (Prevalence = 16.8%)

#6 Right Mid Back (Prevalence = 15.3%) #12 Left Thumb Median Nerve Palmar Pain (Prevalance = 13.2%)

#8 Right Thumb MP Joint Pain (Prevalence = 14.7%)

#9 Right Neck Back Pain (Prevalence = 14.2%)

#10 Left Forearm Front Pain (Prevalence = 14.2%)

#11 Left Mid Back Pain (Prevalence = 13.7%)

#7 Right Upper Back (Prevelance = 15.3%)

Regression F(2,33) = 19.50, p<.000, R2 = .54.  Intensity (B=.52, p<.05) Frequency (B=.35, p<.01) 

Regression F(2,28) = 11.47, p<.000, R2 = .45.  Intensity (B=.40, p<.01) Frequency (B=.353, p<.05) 

Regression F(2,23) = 12.77, p<.000, R2 = .48.  Intensity (B=.68, p<.000) Frequency (B= -.063, p=.64) 

Regression F(2,19) = 9.05, p<.000, R2 = .21.  Intensity (B=.78, p<.01) Frequency (B= -.09, p=.66) 

Regression F(2,16) = 2.09, p=.16, R2 = .21.  Intensity (B=.86, p=.11) Frequency (B= -.35, p=.43) 

Regression F(2,17) =  8.11, p<.01, R2 = .21.  Intensity (B=.74, p<.05) Frequency (B= .25, p=.16) 

Regression F(2,20) = 1.32, p= .29, R2 = .12  Intensity (B=.23, p=.44) Frequency (B=.20, p=.40) 

Regression F(2,9) = 10.27, p=.01, R2 = .69, Intensity (B=.55, p=.12) Frequency (B=.23, p=.49) 

Regression F(2,17) = 7.62, p=<.01, R2 = .47, Intensity (B=.78, p=.052) Frequency (B=.-.03, p=.94) 

Regression F(2,17) = 2.48, p=.11, R2 = .23, Intensity (B=.27, p=.45 Frequency (B=.10, p=.49) 

Regression F(2,12) = 11.10, p< .01, R2 = .67, Intensity (B=.26, p=.51 Frequency (B=.68, p<.05) 

Regression F(2,17) = 8.5, p< .01, R2 = .41, Intensity (B=.77, p=.05 Frequency (B=-.09, p<.80) 
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Introduction
Epidemiologic research in performing arts medicine continues to

expand by exploring novel survey techniques that reflect the unique
occupational challenges associated with various musical instruments and
genres. While guitar represents an instrument used in virtually all
musical genres, classical guitarists are an understudied group with
unique challenges due to expected mastery of dedicated repertoire,
specialized performance techniques, and the use of solo recitals as an
obligatory performance context. 1-7

The purpose of this study was to;

1. develop and deploy a novel epidemiologic survey tool specifically
for classical guitarists,

2. report musculoskeletal and non-musculoskeletal occupational
health problems of classical guitarist,

3. and explore the influence of intensity and frequency of site-specific
musculoskeletal pain on musical performance.

Method
An on-line epidemiologic survey called the UNT Classical Guitarists

Survey (UNT-CGS) was designed using Qualtrics to assess demographics
(occupational identity, occupation-specific patterns of engagement,
repertoire, instrument-specific details, use of performance aids including
support tools and foot supports, and psychological factors) and
musculoskeletal and non-musculoskeletal health problems. Informed by
the recent study of trombonists9, the UNT-CGS deployed interactive
body and hand maps with skip logic for assessing prevalence, intensity,
frequency, timing, quality, and influence of site-specific musculoskeletal
pain on musical performance. Instructions guided subjects to select all
sites of guitar-related pain experienced over the past year. The
questionnaire was pilot tested and IRB approved. Recruitment
announcements emailed to NASM schools of music encouraged classical
guitar faculty to participate and to inform colleagues and students.
Classical Guitar Magazine, Classical Guitar Retreat, Jason Vieaux, and
Guitar Fort Worth posted similar announcements on social media
platforms.

Table 2.  Non-Musculoskeletal Problems

Measured with VAS slider from -50 (less) to 0  (no change) to +50 (more).

Figure 5. Timing of Pain  

Figure 4.
Frequency, Intensity, and Influence of 

Site-specific Pain 

Conclusion
This study represents the first epidemiologic study exclusively for Classical Guitarists. This study also introduced new survey

protocols that allowed for detailed assessment of site-specific and diffuse pain specifically in the hands. Results are consistent with the
finding from previous research on guitarists. However, results from this study do provide a more precise understanding of
musculoskeletal pain and non-musculoskeletal health problems associated with playing the Classical Guitar. The findings from this
study will help inform both health care providers seeking to work with this population and to Classical guitarists who perform and or
teach. The results of this project will provide insights that will support further research. One of the most encouraging findings from this
study includes the strong levels of interest among subjects to learn more about occupational health.
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Results
As shown in Table 1, the average age of this group of Classical

Guitarists (N=190) was slightly more than 45 years. On average, subjects
report playing classical guitar for over 20 years. Shown in Figure 1,
subjects strongly identified as Classical Guitarists, less as guitar teachers,
and much less as jazz or commercial guitarists. The most common
academic degrees reported were Bachelor’s degree in Guitar
Performance (34.7%) and Music Education (9.5%). About 20% reported
holding a Master’s degree in Guitar Performance and 3.7% reported
Master’s degree in Music Education. Fourteen subjects reported a
Doctorate in Guitar Performance (5.3%) or Doctorate in Music Education
(2.1%). Fifteen subjects reported either an Artists Diploma in Guitar
Performance (5.8%) or Music Education (2.1%). Eighty subjects (42%)
reported no college degree in music. Subjects also scored high on the
total and sub scales of the Musician Identity Measurement Scale (MIMS).

Subjects report an average of 1.91 playing sessions per day, 10.58
sessions per week, and an average 63 minutes of time per session. They
also report taking 1.37 breaks per session and 8.27 minutes for average
length of breaks. Subjects also reported higher levels of stopping
practice due to physical fatigue (38.31 ± 30.46) compared to stopping
practice due to mental fatigue (34.09 ± 25.78). Subjects reported playing
an average of 14 (±30.13) performances per year. As shown in Figure 2,
practice time, along with both physical and mental intensity, increased
before performances and decrease following performances. As shown in
Figure 3, usage rates of footstool and guitar supports varied. Other aids
reported included nail polisher and manicure instruments, guitar straps,
cushions, and hip mats. Regarding guitar characteristics, over 45% of
subjects reported using a 600 mm (26”) standard scale length followed
by 35% reporting using a 650 mm (25.2”) length. About 9% reported
using the 640 mm (24.5”) length. About 45% reported using medium
tension strings, followed by 39% using hard tension strings. About 10%
reported extra hard strings and less than 5% reported using strings with
low tension. Most (67%) reported medium action followed by 23.68%
reporting low action. Less (8.42%) reported using high action. Subjects
use Rest Stroke during performance (35.31±23.19) and practice
(39.97±22.91). Subjects pluck with short nails (63%), long nails (30.53%),
and no nails (5.78%).

Acknowledgment: The authors thank Will Douglas, Blair Jackson, Matthew McAllister and Jason Vieaux  for their help with 
announcing the survey.

Non-Musculoskeletal Health Problems
Table 2 shows that subjects reported varied rates of mild and

severe health problems with non-musculoskeletal issues.
Astonishingly, close to 75% reported problems with stage fright.
Almost 25% reported stage fright as a severe problem. Notable
concerns included reported problems with depression (>40%),
fatigue (>65%), and acute anxiety (48%). Stage fright was the most
prevalent non-musculoskeletal problem (70.1%), followed by fatigue
(66.84%), headache (63.1%), acute anxiety (48.09%), and depression
(45.1%).

Table 1.  Demographics
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Nabeel began his classical guitar training in 1989 at the National Conservatory of Syria in his hometown of
Damascus. In 2003, he won the Moyen-Guitare lère Mèdaille Ascendante competition from the National
Conservatory of Jordan in collaboration with the Conservatoire National de Region Ville de Boulogne-
Billancourt, France. Nabeel earned a Bachelor's degree in Environmental and Applied Geology in 2005 from the
University of Jordan in Amman while performing and teaching classical guitar. In 2017, he earned his Master's
Degree (MM) from UNT in classical guitar performance under Professor Thomas Johnson with a related field in
performing arts health with Professor Kris Chesky. Nabeel is currently a PhD student, and a research fellow at
UNT Collage of Music. Nabeel presented the first epidemiologic study on classical guitarists’ health problems at
PAMA symposium in 2017. His belief in interdisciplinary as a model to improve important aspects in guitar
pedagogy including profiling occupational health problems of guitarists, lead him to peruse the first PhD degree
in Performing Arts Health at UNT, Collage of Music.

Figure 1.  Occupational Identity

Figure 2. Practice Habits and Performance 

Figure 3.  Use of Aids
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