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ABSTRACT 

AIm: Surgeons make up a unique group that is at risk for developing work-related musculoskeletal symptoms. The purpose of this study was 
to evaluate the effect of Kinesiotape technique on pain and functional performance in surgeons who have musculoskeletal system pain after 
performing surgery. 

MaterIal and Methods: 32 surgeons between the ages of 27 and 44 yrs working in a university hospital were included. The Visual Analog 
Scale (VAS) was used to evaluate the surgeons’ neck and low back pain and the Oswestry Low Back and Neck Disability Indexes were used to 
determine the impact of pain on daily living activities. First, surgeons were evaluated without Kinesiotape application, then evaluated again 
on the first day and fourth day of Kinesiotape application.     

Results: The results showed that surgeons had a significant reduction in neck and low back pain (p<0.05). There were improvements in 
both Oswestry Low Back Disability Index and Neck Disability Index scores when compared with their initial status (p<0.05). After Kinesiotape 
application, neck and low back range of motions’ scores showed an increase (p<0.05).    

ConclusIon: Findings demonstrated that Kinesio taping would be an effective method for reducing neck and low back pain and improving 
functional performance.      
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ÖZ 

AMAÇ: Bu çalışmanın amacı, ameliyatlardan sonra kas iskelet sistemi ağrısı olan cerrahlarda, yaşam kalitesi ile ilişkili fonksiyonel performans ve 
ağrı üzerinde Kinesio bantlamanın etkisini değerlendirmektir. 

YÖNTEM ve GEREÇ: 27-44 yaşları arasında değişen 32 cerrah çalışmaya katılmıştır. Cerrahlar bel ve boyun ağrısı değerlendirmesi için Görsel 
Analog Skalası ile bel ve boyun ağrısının cerrahın günlük yaşantısını ne derecede etkilediğini görmek için ise Oswestry Bel ve Boyun Özür 
Skalaları ile değerlendirilmişlerdir. Cerrahların bel ve boyun eklem hareket açıklıkları ise gonyometre kullanılarak ölçülmüştür. Cerrahlar 
ilk olarak, Kinesio bantlama uygulanmadan önce değerlendirilmiş, değerlendirmeler Kinesio bantlama uygulamasının 1. ve 4 gününde 
tekrarlanmıştır.      

BULGULAR: Bel ve boyun ağrısında anlamlı bir azalma gözlenmiştir (p<0.05). Oswestry Bel Özür Skalası ve Boyun Özür Skalası sonuçlarında da 
başlangıç skorları ile karşılaştırıldığında istatistiksel olarak anlamlı azalma gözlenmiştir (p<0.05). Kinesio bantlama uygulamasından sonra hem 
boyun hem de bel eklem hareket açıklıklarında artış gözlenmiştir (p<0.05).   

SONUÇ: Kinesio bantlama bel ve boyun ağrısını azaltmada ve fonksiyonel performansı artırmada etkili bir yöntem olabilir. Bu teknik 
ameliyatlardan sonra iş kaynaklı kas iskelet sistemi problemleri yaşayan cerrahlarda kullanılabilir bir tekniktir.       
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The Effect of KinesioTape Application on Functional 
Performance in Surgeons Who have Musculo-
Skeletal Pain after Performing Surgery  
Cerrahlarda Ameliyat Sonrası Gelişen Kas İskelet Sistemi Ağrıları 
Üzerinde Kinesio Bantlama Tekniğinin Fonksiyonel Performansa Etkisi 

Introduction

Work-related musculoskeletal disorders that affect a large 
number of employees every year (7) have been defined as a 
wide range of inflammatory and degenerative diseases and 
disorders affecting the tissues of the musculoskeletal system 
- tendons, muscles, ligaments, bones, nerves, and vascular 

structures. These conditions may affect the neck, shoulders, 
elbows, forearms, wrists and hands and may result in pain and 
functional impairment (7). Pain usually plays a major role in 
work-related musculoskeletal disorders. A limited range of 
motion is also a major symptom of these disorders (24). 
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Surgeons are a unique group of healthcare professionals 
that are at risk for developing work-related musculoskeletal 
symptoms affecting their functional performance negatively 
(2). Surgeons’ awkward body posture, increased muscle 
activity, repetitive movements of the upper extremities, and 
prolonged static head and back postures during surgical 
procedures are main problems, which cause work-related 
musculoskeletal disorders (1). Because of the position of the 
patient during open surgery, surgeons tend to lean forward 
and this results in increased extensor muscle activity to 
balance the body. In addition to these problems, surgeons 
also have to deal with problems related to inappropriate 
operating table height due to the different height of the 
surgeons in the surgical team (21).

Very few studies have examined musculoskeletal symptoms 
among physicians in various specialties. Liberman et al., who 
conducted a survey among over 600 colorectal surgeons, 
reported a high prevalence rate of injuries in the hands/
fingers, and the neck and back (15). Wauben et al. reported 
that over 80% of surgeons had experienced discomfort and 
pain in the neck, shoulders and back areas after surgery (25). 
Kant et al. conducted a study and reported that surgeons 
performed repeated static postures with forward bending 
of the head and twisting of the back. These positions were 
described as ‘‘distinctly harmful’’ by the subjects (13).

There are many preventive approaches and treatment 
options in the management of work-related musculoskeletal 
disorders. Some of these are exercise therapy (PNF, aerobic 
exercises, Feldenkrais therapy), behavioral training (cognitive 
training, relaxation training, a combination of cognitive and 
relaxation training), ergonomic approaches, massage, and 
manual therapy (23).

Kinesiotaping (KT) was developed about 25 years ago in 
Japan but in recent years it has been used as a special taping 
method in Turkey as in Europe and America. Kinesio tape, an 
alternative taping technique, has been theorized to improve a 
variety of physiological problems, including range of motion, 
based on the functions of the tape. KT has been theorized 
to be an effective treatment to restore muscle function and 
decrease pain (28).

There are also a few treatment and/or preventive modalities for 
such problems on doctors (1). Likewise, there are quite limited 
studies investigating the effect of Kinesiotape technique on 
work-related musculoskeletal disorders. The purpose of this 
study was to evaluate the effect of Kinesio tape technique 
on pain and functional performance of surgeons having 
musculoskeletal system pain after surgery.

Material and Methods

Participants

Thirty- two surgeons between the ages of 27 and 44 yrs 
working in the General Surgery, Plastic Surgery, Cardiovascular 
Surgery, Pediatric Cardiovascular Surgery, Orthopaedics, 
Neurosurgery or Urology departments in a university hospital 

participated in this study. All surgeons were given consent 
forms and the study was approved by the Ankara Clinical 
Research Ethics Committee Number 3. 

Procedures

Age, professional experience, workdays per week, average 
operative time per day, exercise habits, smoking and alcohol 
consumption habits, musculoskeletal system problems, 
operating room conditions and equipment satisfaction 
ratings were recorded in an assessment form. Surgeons were 
asked to identify body regions that they had experienced 
discomfort with in the past 12 months, based on demarcations 
of body regions in the Standardized Nordic Questionnaire (9). 

All surgeons that participated the study were evaluated in 
terms of pain, range of motion and functional performance 
related to quality of life. The Visual Analog Scale (VAS) was 
used for neck and low back pain assessment. Oswestry Low 
Back and Neck Disability Indexes were used to determine the 
impact of pain on surgeons’ daily living activities. (22, 26). A 
goniometer was used to measure the differences in range of 
motion before and after surgery. The cervical flexion, cervical 
extension, right/left cervical rotation and right/ left lateral 
flexion angles were measured to evaluate cervical region range 
of motion limitation. Similarly,  lumbar flexion, extension and 
right/left lateral flexion angles were measured for the lumbar 
region. Surgeons were evaluated in the morning and evening. 
The first day, surgeons were evaluated without Kinesiotaping. 
They had sociodemographic assessment and pain assessment, 
range of motion measurement and Oswestry Low Back and 
Neck Disability Index assessments. 

The day when there is similar work load, KT was applied on 
trapezius (Figure 1), rhomboideus (Figure 2) and sacrospinalis 
muscles (Figure 3) with KT’s muscle technique according to 
neck or low back pain. For general back pain, Kinesiotape was 
applied as a Y tape starting from T12 (Figure 4).  It was not 
removed for 4 days (14). 

Range of motion measurements and pain evaluation were 
repeated on the first day of Kinesio taping application. All 
measurements were also repeated on the fourth day of tape 
application. However pain evaluation was done all four days 
with VAS. 

Statistical Analysis

Statistical tests were performed using SPSS for Windows 
14.0 (SPSS, Inc., Chicago, IL) to determine surgeons’ defining 
characteristics. To compare alterations of surgeons’ pain 
and range of motion between the days with or without KT, 
nonparametric analysis of longitudinal data with “LD_f1 
design” was used (6). The differences of Oswestry Low Back 
and Neck Disability Index Scores were analyzed with Mann-
Whitney U test before and after KT application. Statistical 
significance was set at p= 0.05.  

Results

Descriptive findings of surgeons such as mean age, height, 
body weight, body mass index, professional experience, daily 
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working hours, daily and weekly operation time are given in 
Table I. 

It was observed that only 37.5 % of surgeons have an exercise 
habit. Surgeons reported experiencing musculoskeletal 
symptoms at least in one area in the past 12 months. The low 
back region had the highest prevalence rate of 25% (n = 32), 

followed by the upper back with 24%. Surgeons experienced 
musculoskeletal symptoms in the past 7 days too. The highest 
prevalence rate was in the neck region with 27% percent. 

The Oswestry Low Back Disability Index score before treatment 
was 4.38 ± 3.67. Four day after KT application, the mean score 
became 2.77 ± 2.76. This reduction was statistically significant 

Figure 1: KT application on Trapezius muscle. Figure 2: KT application on Upper Trapezius and Rhomboideus 
muscles.

Figure 3: KT application for sacrospinal muscles. Figure 4: Y tape for general back pain.
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Surgeons’ lumbar range of motion measurements also 
recorded on the opening day, first day and the fourth day of 
KT application were compared. When lumbar range of motion 
was evaluated, lumbar flexion angle relative effects of zero 
day was found as 0.33 (0.15- 0.38) whereas 0.57 (0.01- 0.61) in 
the first day; 0.59 (0.006 - 0.62) in the fourth day. The observed 
increase in lumbar flexion angle was statistically significant (p 
<0.05). Lumbar  extension angle relative effects of zero day 
was found as 0.38 (0.01- 0.43) whereas 0.55 (0.001- 0.58) in first 
day; 0.56 (0.01 - 0.6) in fourth day. The observed increase in 
lumbar extension angle was statistically significant (p <0.05).

Lumbar right lateral flexion angle relative effects of zero day 
was found as 0.38 (0.02- 0.39) whereas 0.5 (0.01- 0.54) in the 
first day, 0.61 (0.02 - 0.66) in fourth day. The observed increase 
in lumbar right lateral flexion angle was statistically significant 
(p <0.05).

Lumbar left lateral flexion angle relative effects of zero day 
was found as 0.38 (0.02- 0.43) whereas 0.49 (0.007- 0.52) in first 
day, 0.62 (0.002 - 0.66) in fourth day. The observed increase in 
lumbar left lateral flexion angle was statistically significant (p 
<0.05).

Surgeons were evaluated with VAS to have an objective data 
about their neck and low back pain after surgery. Pain in the 
neck and lumbar region were evaluated on the day without 
tape then after Kinesio tape application, pain score alterations 
were viewed for four days. Then the results were compared.  

Neck pain relative effects of zero day was recorded as 0.66 
(0.04- 0.73) whereas, 0.56 (0.02- 0.6) in first day, 0.46 (0.01- 0.5) 
in second day, 0.36 (0.03- 0.43) in third day and finally 0.43 
(0.02- 0.49) in fourth day (Figure 5).

Low back pain relative effects of zero day was recorded as 
0.66 (0.04- 0.71) whereas, 0.57 (0.01- 0.61) in first day, 0.50 

(p<0.05). Similarly, the mean score of Neck Disability Index 
before treatment was 3.84 ± 3.14, while after treatment score 
was 2.52 ± 2.54. The Neck Disability Index mean score reduced 
significantly (p<0.05) (Table II). 

Surgeons’ cervical range of motion measurements recorded 
in the day without taping (zero day), first day and the fourth 
day of KT application were compared.  When cervical range of 
motion was evaluated, the relative effects of cervical flexion 
angle on zero day was found as 0.35 (0.02 - 0.41), whereas 
0.56 (0.004 - 0.6) on the first day and 0.59 (0.009 - 0.62) on 
the fourth day. The observed increase in cervical flexion angle 
was statistically significant (p <0.05). Cervical extension angle 
relative effects of zero day were 0.39 (0.01- 0.44),) but 0.56 
(0.005- 0.59) on the first day and 0.55 (0.008 - 0.59) on the 
fourth day. The observed increase in cervical extension angle 
was statistically significant (p <0.05).

Cervical right lateral flexion angle relative effects of zero day 
were 0.32 (0.01- 0.37) whereas 0.56 (0.01- 0.6) on the first day, 
0.6 (0.01 - 0.64) on the fourth day. The observed increase in 
cervical right lateral flexion angle was statistically significant 
(p <0.05). Cervical left lateral flexion angle relative effects of 
zero day was 0.34 (0.02- 0.39) whereas 0.56 (0.0008- 0.59) on 
the first day, 0.6 (0.002 - 0.63) on the fourth day. The observed 
increase in cervical left lateral flexion angle was statistically 
significant (p <0.05). Cervical right rotation angle relative 
effects of zero day was 0.39 (0.02- 0.43) whereas 0.55 (0.006- 
0.57) on the first day, 0.57 (0.01 - 0.60) on the fourth day. 
The observed increase in cervical right rotation angle was 
statistically significant (p <0.05). Cervical left rotation angle 
relative effects of zero day was found as 0.37 (0.02- 0.43) 
whereas 0.54 (0.01- 0.57) on the first day, 0.59 (0.01 - 0.63) on 
the fourth day. The observed increase in cervical left rotation 
angle was statistically significant (p <0.05).

Table I: Demographic Characteristics of Surgeons

Parameters mean Std. Dev. Median Min-max N
Age (year) 32.13 5.74 32.37 26-52 32
Height (cm) 175.86 5.63 178 158-185 32
Body weight (kg) 78.72 12.87 79.5 51-106 32
Body mass index (VKİ) (kg/m2) 25.27 3.51 24.97 18.04-33.08 32
Professional experience (year) 7.03 6.00 5 1-28 32
Working hour daily 10.07 0.37 6 6-7 32
Operation time daily 5.03 1.66 4.5 2-9 32
Operation time weekly 21.53 7.86 20 10-48 32

Table II: Changes in Oswestry Low Back Disabilitiy Index and Neck Disability Index Scores

Mean Std. dvtn min-max n

Oswestry low back disability index 
Before KT application
After KT application

4.38
2.77

3.67
2.76

0-15
0-10

32
32

Neck disability index 
Before KT application
After KT application

3.84
2.52

3.14
2.54

0-10
0-8

32
32
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Kinesiotape is very limited in the literature (1) . Ayako Yoshida 
examined the effects of KT on trunk flexion, extension and 
lateral flexion in 30 healthy subjects. As a result of this study, it 
was found that KT had an effect on active flexion of the lower 
body by increasing the width of range of motion, however 
did not have any significant effect on lumbar extension and 
lateral flexion (28). In our study, we investigated the effect 
of Kinesiotaping on lumbar flexion, extension and lateral 
flexion range of motion in surgeons after surgery. As a result 
of taping, not only lumbar flexion but also lumbar extension 
and lateral flexion range of motion were increased. 

Bishop et al examined the impact of KT on 37 patients with low 
back pain in a randomized controlled study. A visual analogue 
scale was used for pain assessment. Daily activity restrictions 
associated with low back pain were assessed by the Oswestry 
Low Back Disability Index. Looking at the results of pain, both 
control group and KT group showed a significant reduction 
but no significant difference between the two groups was 
observed. In terms of the results of the Oswestry Low Back 
Disability Index, significant decrease was observed in only KT 
group (5).

In this study, surgeons’ low back and neck pain influence 
on functional performance was assessed with the Oswestry 
Low Back and Neck Disability Index. According to the results 
of the Oswestry Low Back Index, after KT treatment, low 
back pain decreased 36.75% compared to before treatment. 
Similarly according to the Neck Disability Index, neck pain 
was decreased 34.37% compared to initial status. The mean 

(0.01- 0.54) in second day, 0.47 (0.02- 0.52) in third day and 
finally 0.28 (0.03- 0.35) in fourth day (Figure 6).

Discussion 

The most influential factor leading to surgeons’ musculoskel-
etal problems during the operation is static and improper 
posture (88.9%). Muscle fatigue (44.4%) and repetitive move-
ments (37.8%) also lead to musculoskeletal problems (2). In a 
study it was demonstrated that static postures are supposed 
to be as back pain triggers (4).

Szeto et al examined work-related musculoskeletal disor-
ders among surgeons, they found more than 80% of  the 
participants experienced at least one musculoskeletal 
problem in the last 12 months. In the same study, it was 
shownthat the most affected region was the neck with 82.9%, 
while the waist with 68.1%, the shoulder with 57.8%, followed 
by the thoracic region with 52.6% (21). In another study, it 
was reported that after an open surgery, 30% of surgeons 
felt shoulder, neck and low back pain and tension. (17). In 
our study, surgeons reported experiencing musculoskeletal 
symptoms in at least one area in the past 12 months. The low 
back region had the highest prevalence rate of 25% (n = 32), 
followed by the upper back with 24%. Surgeons experienced 
musculoskeletal symptoms in the past 7 days too. The highest 
prevalence rate was in the neck region with 27%. Looking 
at the daily changes in the neck and low back pain in our 
study, the group having the greatest pain scores was General 
Surgeons. Compared to other surgical departments, general 
surgery operations take a lot longer (45.1%). Therefore, it can 
be said that the general surgeons who stay longer at a fixed 
position would feel more pain than other surgical groups.

In one study, designed ergonomic body support for surgeons 
has been tested during seven surgical procedures. Back and 
leg muscles were evaluated by electromyography while 
being supported. EMG results showed that the body supports 
effectively reduce the muscle activity. With the chest support, 
erector spinalis muscle activity reduction was observed at 
a rate of 44%. Semitendinosus and gastrocnemius muscle 
activity reduction was seen at rates of 20% and 74% 
respectively. According to this study, body supports are 
recommended to be used in order to reduce muscle activity 
so physical problems and diseases may be reduced in the 
long term. With this support the surgeon can work in his/
her natural posture (1). Various treatment modalities, and 
ergonomic approaches are thought to be the most effective 
treatments for work-related musculoskeletal disorders but, 
however they are still not fully proven. Whether exercise is 
protective for work-related musculoskeletal disorders is not 
yet fully supported in randomized controlled trials (27).

Kinesiotape creates pressure on the skin and stretches the 
skin. By stimulating cutaneous mechanoreceptors, this 
external loading causes physiological changes in the region 
where KT was applied. KT increases the distance between 
skin and muscle and interstitial fluid by increasing the blood 
and lymphatic circulation (28). The number of studies with 

Figure 5: Daily changes of neck pain (VAS scores).

Figure 6: Daily changes of low back pain (VAS scores). 
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