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ABSTRACT 

The rising popularity of people taking on an upper-string instrument, whether as a leisurely activity or a career, may 

allow a number of complications to emerge. Methods designed to prevent the occurrence of playing-related physical 

problems have been neither rigorously tested nor commonly discussed and put into practice in the upper-string 

instrumentalist community. Given the prevalent and seriousness of playing-related injuries of upper-string 

instrumentalists, this paper aims to first address the causes, types, and levels of playing-related pain and injury of upper-

string instrumentalists and their literacy of and accessibility to injury and pain prevention methods. The paper provides 

effective practices and methods for upper-string instrumentalists injury and pain prevention. 
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1. INTRODUCTION: PROBLEM 

STATEMENT 

 Due to limited injury prevention education early 

on, upper-string instrumentalists are more susceptible to 

a variety of pains and injuries as they progress on their 

musical journey. These instrumentalists are often 

considered athletes, performing “highly repetitive 

movements with mean heart rate as high as 72%” [1]. 

Despite this, career injury incidence for symphony 

musicians “is reported as high as 81.3%” [1]. Upper 

string players have the highest prevalence of injury, and 

are “four times more likely to develop playing-caused 

lesions” compared to other instrumentalists [2]. However, 

many upper-string instrumentalists have limited 

knowledge about injury prevention before they catch 

serious injury or pain from playing. There are also limited 

occupational therapy or physical therapy programs 

designed for this group.  This study explores the causes, 

types, and levels of playing-related pain and injury of 

upper-string instrumentalists and examines their 

accessibility to injury and pain prevention methods.  

2. METHODOLOGY 

In the paper, the author reviews literature that covers 

different causes, types, and levels of playing-related pain 

and injury of upper-string instrumentalists. A survey was 

conducted to investigate upper-string instrumentalist 

access to prevention methods (n=18) through Google 

Forms and online platforms. Eighteen upper-string 

instrumentalists, including nine violinists and nine 

violists ranging from 10-25, were surveyed anonymously. 

With the survey findings, the author further interviewed 

2 physical therapists and 3 OTs to learn about current 

therapeutic programs for playing-related injury and pains 

and the methods for individual upper-string 

instrumentalists to practice for injury and pain prevention. 

3. PLAYING-RELATED PAIN AND 

INJURY OF UPPER-STRING 

INSTRUMENTALISTS 

Through the rigorous practice and playing schedules 

that many instrumentalists are gradually put into 

throughout their high school, college, and eventually 

professional playing jobs, it is crucial for them to learn 

how to properly take care of their bodies and help prevent 

injury.  

A table from a study by researcher HJ Fry further 

illustrated that violinists and violists faced the highest 

rates of injury and/or pain (75%) compared to cellists 

(73%), string bassists (60%), woodwind players (69%), 

brass players (39%), and percussionists (32%) [2]. Injury 

prevention has been widely ignored, and many have 

recognized this problem. The Strad author Gwendolyn 

Mason has noted that it continues to be a “taboo to speak 

freely about how unhealthy the act of violin playing 

really is”, and such an “assumed position required to 
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perform is far away from the body’s natural stance”, 

causing “[immense] strain on a player’s muscles” [3].  

3.1 Chronic/Overuse injury 

There are many different categories of common 

injuries that occur in upper-string instrumentalists, one of 

which is overuse (chronic) injuries, often identified with 

muscle strain, bone fractures, strain of tendons and 

ligaments, and nerve pain (characterized by a tingling 

sensation), and are most common, making up 50% of 

injuries in musicians [2]. One of the biggest causes of 

chronic (long-term) injury is unsuitable posture, such as 

the position of the instrument, neck, arm or wrist, or 

unwanted tenseness while playing, or even holding the 

playing position for prolonged periods of time. The 

weight of the instrument may also “generate ergonomic 

issues related to both the static and dynamic loading 

exerted on the musculoskeletal system” [7]. For upper-

string players especially, holding an unnatural playing 

position, emphasized by its “asymmetrical posture, head 

and neck displacement, and spinal displacement required” 

for playing, combined with the long hours of playing 

required of a professional musician, sets the basis for 

debilitating injury that can leave musicians unable to play 

for years [9].  

3.2 Acute Injury 

Another commonly seen injury in string and upper-

string instrumentalists is acute injury. Acute injury is 

caused by one-time strain, mainly isotonic movements. 

Common causes of acute injury in this group of 

instrumentalists may include especially tense arm and 

hand vibrato movements (a tone-enhancing vibration of 

the left hand), intense and frequent shifting (which 

involves moving the left hand rapidly along the length of 

the neck of the instrument), sudden adjustment in posture 

or instrument holding position, joint strain through 

pizzicato (a plucking of the string using the right or left 

hand), and tenseness of left hand fingers when pressing 

down to finger notes [11]. Contrary to long-term overuse 

injuries are shorter-term acute injuries, caused by one-

time strain. Force, repetition, and posture have been 

proven to be contributing factors [12]. Additionally, the 

“left hand/arm and shoulder were more commonly 

involved than the right hand/arm” and the “neck and mid-

back may be affected” [12].  

 

 

3.3 Common Locations of Pain and Injury 

In a study of three professional orchestras, musicians 

“suffered from a variety of PRMDs, with a particularly 

high prevalence of shoulder pain (55%), lower back pain 

(49%), upper back pain (42%) and neck pain (39%)” [7].  

3.4 Treatment for Injury  

There are multiple treatment methods for 

musculoskeletal problems. Aside from, but also paired 

with rest, a common, general first approach involves the 

usage of “medication such as analgesics or non-steroidal 

anti-inflammatory drugs” additional to “ice or hot 

pack[s]” [13]. The average injury requires weeks to heal, 

and overuse injuries may take years. For many overuse 

injuries, total rest is needed and physical therapy and 

“rehabilitation may be helpful” [12]. Although 

procedures are costly, surgical treatment may be required 

in some serious injuries, and is often followed by 

physical therapy such as surface electromyography, 

which helps to “relax unnecessarily contracted muscles 

of the symptomatic areas” [13]. 

4. PRESCREEN CURRENT ASSESSMENT 

OF UPPER-STRING 

INSTRUMENTALISTS’ INJURY 

PREVENTION ACTIVITY  

Based on this information, the author developed a 

survey questionnaire and acquired 18 responses. From 

the responses, it was found that upper-string musicians 

entering elementary school up to middle school, often 

with 1-4 years of playing experience, did not have 

exposure to any injury and pain prevention strategies, and 

while around 45% of current or former high school 

upper-string musicians, often with more than 4 years of 

playing experience, did have exposure to injury and pain 

prevention strategies, almost all (90%) of these musicians 

were not exposed to injury and pain prevention strategies 

through their school music programs, and instead were 

exposed through various college, conservatory, summer 

program, or organization music programs. 

5. METHODS FOR INJURY AND PAIN 

PREVENTION 

5.1 Warming Up for Injury and Pain 

Prevention 

Injury can be prevented with some simple routines 

with warm ups and stretching, and these warm-ups are 
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essential (Memphis). An author from The Strad 

Magazine emphasized the importance of stretching to 

counter stress on muscle fibers and tissues, which often 

occur “during eccentric muscle contractions, when 

muscles are both lengthening and contracting at the same 

time” [20]. University of Nevada Professor of Athletic 

Training Bill Holcomb (PhD) suggests to “always start 

with some mild aerobic warm-ups to get blood to the 

tissue before doing any stretching.” Athletes should 

never “stretch a cold muscle in any way”, and doing so 

may “decrease your strength, power, and performance” 

[21]. Current research only suggests performing vigorous 

stretching “when the muscles are warped up to prevent 

muscle damage from a rebound effect that increases 

hypertonicity” [22]. Stretching is a frequently-used 

technique to help prevent pain and injury before and after 

strenuous movement [6].  

5.2 Stretching for Injury and Pain Prevention 

An interview was conducted with physical therapist 

Kalie Schwartz from Peak Sports and Spine who has 

worked with violinists in the past. The interview, 

conducted on June 2nd, 2021, aimed to collect 

professional information of solutions regarding the 

problem of injury and pain in musicians, and was 

performed specifically for the purpose of this research 

paper. When describing a previous patient who had 

playing-related strains due to improper care of her body 

during her violin playing, Schwartz especially noted that 

upper-string instrumentalist pain and injury was often 

caused by the “shrug of the shoulders” because of the 

“trapezius tak[ing] too much work”, which causes 

“muscles at the front of the chest start to shorten and the 

muscles in the back start to lengthen”. To prevent this,  it 

also matters when and how you stretch, Schwartz says. 

Across age groups and other demographics, it is generally 

best to stretch “after you play” and “stretch in the 

morning... because you haven’t moved for a long period 

of time.” However, the most important thing is not 

frequency, Schwartz says. Instead, it’s “duration...you 

have to hold the stretch for a whole 30 seconds at a 

minimum.” For younger instrumentalists, she’d 

recommend a stretch of “30 seconds”, and for older 

[people], she recommends “45 seconds…[to] a minute.”  

6. EXERCISE PROGRAM FOR INJURY 

AND PAIN PREVENTION 

Through extensive research and contributions from 

professionals in the physiology field, it has been 

determined that many exercises can be done to prevent 

pain and injury caused by playing an upper-string 

instrument. Exercises are targeted towards the specific 

muscles used in playing, based on the research outlined 

in the “Common Locations of Pain and Injury” section of 

this paper.  

Below is a compilation of exercises geared towards 

upper-string instrumentalist musicians (violinists and 

violists) to prevent injury and pain during and after play 

[20-23] [29-30]. Through extensive communication, 

revision and verification with multiple professional 

physical therapists including Colleen Bickel (PT, DPT), 

Kalie Schwartz (PT), and Benjamin Barnes (PT, MPT), 

such a program of exercises were developed for the 

purpose of preventing injury, and to be done ideally 

before, during, and after playing an upper-string 

instrument.  

6.1 Neck and Shoulders 

Move head side to side and front to back, Rotate arm 

at the shoulder, 10 seconds clockwise and 10 seconds 

counter-clockwise,

Cross arm across upper chest perpendicular to ground 

and pull back towards you with opposite hand, repeat 

with other arm, Stand facing a corner, a doorway, or with 

your shoulder close to a wall. Place arm on wall(s) away 

from you parallel to the floor at shoulder level with 

elbow(s) bent at 90 degrees, face away from your fingers, 

and lean towards the wall, Raise arms from your sides to 

your ears, keeping arms as far behind you as comfortable; 

repeat in front of you at a 45 degree angle, Circle 

shoulders forwards 10 seconds and backwards 10 

seconds, shrugging and dropping as much as comfortable, 

Lace hands together and reach up as high as comfortable 

 

6.2 Elbows and Arms 

Reach for opposite shoulder blade from behind while 

pushing elbow down using your other hand, alternate  

6.3 Fingers and Wrists 

Pull fingertips towards your body with your arm in 

front and palm facing outwards, alternate OR maintain a 

praying position and press hands down, Move wrists in a 

circular motion, Spread fingers out and squeeze as hard 

as possible  
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6.4 Other Upper and Lower Back or Full-Body 

Exercises 

Thoracic spine and torso twist: lace hands together 

with elbows out and parallel to the floor, and twist left 

and right as far as comfortable, Stand with feet shoulder-

width apart, lean forward and touch foot with opposite 

hand, Lie on ground with hands behind your head, bend 

knees with feet flat on the ground, tilt knees from one side 

of ground to the other, Kneel on ground like a cat, lower 

and arch back, Without bending back, maintain a 

planking position, Begin on all fours, then rotate one arm 

towards the ceiling, rotating your trunk the same way, 

then swing arm down and past other arm 

7. CONCLUSION 

Although pain and injury have been and continue to 

be prevalent in the upper-string instrumentalist group, 

methods designed to prevent the occurrence of these 

physical problems have been neither rigorously tested 

nor commonly discussed and put into practice in the 

upper-string instrumentalist community. Through the 

research presented, these problems have been addressed 

and solutions proposed and validated.  

7.1 Exercise Outline Application: Limitations 

It is important to note that the comprehensive injury 

and pain prevention methods may not work effectively 

for every individual. Additional measures not outlined in 

this paper should be taken into consideration when 

performing such exercises for injury prevention, 

especially pertaining to those who have special physical 

limitations, as evaluated by a professional.  
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