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Four weeks of exercise regimen for sedentary workers with 
rounded shoulder posture: a randomized controlled study
Ozge Ece GunaydinI, Ersen ErtekinII, Gurkan GunaydinIII

Aydın Adnan Menderes University, Aydın, Turkey

INTRODUCTION
Posture is defined as the sequence of body parts required to maintain musculoskeletal bal-
ance.1-3 Rounded shoulder (RS) posture is a postural disorder in which the line of gravity shifts 
anteriorly. This shift causes the head and shoulder positions to be inconsistent with the vertical 
line of the body, leading to “poor” posture.1,2,4 Poor posture of the head and shoulders is asso-
ciated with the risk of increased muscle load, degenerative disc disease, back pain, and chronic 
shoulder pathologies.3,5 RS posture also develops with alignment impairments in the scapular 
position. A protracted and anteriorly tilted scapula creates excessive stress and increases muscle 
tone.6,7 According to the literature, the muscles with the highest increase in tone are the upper 
trapezius and pectoralis minor.2,3 

Prolonged sitting in a static position increases poor posture. Therefore, the possibility of devel-
oping poor posture is especially concerning in desk workers. Working in a static environment 
exacerbates the RS posture over time, causing8,9 loss of function10 and work efficiency in workers.11

Several different applications used for posture correction have been described in the lit-
erature.12,13 Among these, scapular mechanical corrective taping with elastic tape is a popular 
technique.14-16 In a study using corrective taping, it was shown that this application significantly 
improved shoulder posture.9 In a systematic review, scapular corrective taping was suggested 
to improve scapular posture in both healthy individuals and patients with shoulder problems.17 

Muscle stiffness is considered valuable information in the diagnosis of neck and shoulder 
problems.18 The shear wave elastography method has high reliability and provides objective data 
by converting the stiffness of the muscle in a localized area into numerical data.19 In the literature, 
there is no study explaining the effectiveness of scapular mechanical correction taping (MCT) 
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ABSTRACT 
BACKGROUND: Rounded shoulder (RS) posture causes neck and shoulder pathologies. Mechanical cor-
rection taping (MCT) is often incorporated into postural corrective therapies; however, its effects on mus-
cle stiffness are unclear. 
OBJECTIVE: We investigated the effect of MCT with different tape fabrics, along with exercise, on upper 
trapezius and pectoralis minor muscle stiffness and the posture of sedentary workers. 
DESIGN AND SETTING: A randomized controlled study was performed at Aydın Adnan Menderes Uni-
versity, Aydın, Turkey.
METHODS: The study included 39 workers with RS posture. Two intervention groups (performance tape: 
PT and classic tape: CT) were taped twice a week and administered a home exercise program for 4 weeks. 
The control (C) group performed only home exercises. RS was measured using an acromion-testing table 
(AT), stiffness using shear wave elastography ultrasound, and shoulder angle (SA) using a smartphone 
application at baseline and 4 weeks. Time and group interactions were determined using 3 × 2 mixed 
analysis of variance.
RESULTS: Intragroup analyses revealed a significant main effect of time on AT distance (η2 = 0.445) and SA 
(η2 = 0.325) in the PT and C groups (P < 0.05) and left upper trapezius stiffness (η2 = 0.287) in the CT and 
C groups (P < 0.05). In the post hoc analyses, no difference was noted between the groups from baseline 
to 4 weeks (P > 0.05). 
CONCLUSION: Scapular MCT added to postural exercises did not show any difference between the inter-
vention groups and controls in terms of muscle stiffness and posture in sedentary workers.
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on shoulder muscle stiffness using the shear wave elastography 
method. Therefore, it remains unclear whether corrective taping 
regulates muscle stiffness in the long term. 

OBJECTIVE
Our primary hypothesis was that MCT applied in addition to exer-
cise would decrease the stiffness of the upper trapezius and pec-
toralis minor muscles and fix shoulder posture in workers with 
RS deformity. The secondary aim of this study was to determine 
whether different tape fabrics affected the application results. 

METHODS

Participants
This study was conducted at a university hospital with 45 sed-
entary workers aged 18–34 years. Participants were included if 
they had RS posture with reference to a prior screening using 
lateral acromion-testing table distance (AT distance) measure-
ment. Based on the results of this test, individuals with a result 
of 3 cm or more were considered to have RS posture, as shown 
in a previous study.9,20 The participants were excluded if they 
had a musculoskeletal system injury in the past 6  months or 
any neurologic or orthopedic disorder or cervical radiculopa-
thy, received physical therapy in the last 6 months, participated 
in professional sports, or had an allergic skin reaction to the 
tape material. All procedures were explained to the participants, 
and written informed consent was obtained. Ethical approval 
for the study was obtained from the Ethics Committee of Aydın 
Adnan Menderes University, Faculty of Health Sciences Non-
Interventional Clinical Investigations (No. 92340882-050.04.04; 
protocol: 2018/14), dated April 25, 2018. 

Study design
This study was a randomized controlled, single-blinded clini-
cal study. The participants were randomized using a computer-
assisted randomization method. For this process, the sequence 
generator available at “www.random.org” was used. The partic-
ipants did not have any information about the groups formed 
or which group they belonged to. Therefore, a single-blinded 
study was performed. The study included two intervention 
groups, classic tape (CT, n  =  15) and performance tape (PT, 
n = 15), and one control group (C, n = 15). Data were collected 
using a smartphone-based photographic analysis application, 
Dr. Goniometer (CDM S.r.L, Milano, Italy), for shoulder angle 
(SA) and using shear wave elastography for muscle stiffness. 
Elastographic evaluations of the participants were performed 
by a radiologist at the Radiology Department of the same uni-
versity. Worker height (cm), weight (kg), and age (years) were 
recorded as demographic information. 

Sample size
Assuming that a strong degree of effect size (f = 0.5) was obtained 
for the difference between the three groups as a result of the 
power analysis conducted a priori in the direction of hypotheti-
cal expectations with reference to a similar study,9 at least 42 indi-
viduals (14 for each group) were required to obtain 80% power 
with 95% confidence. 

Intervention procedures
At the first visit, all the participants underwent baseline measure-
ments. Immediately after the first visit, the tape was applied to the 
participants in the CT and PT groups. CT is a classical corrective 
tape made with a regular corrective fabric. PT is a new form of 
corrective tape developed by the same brand for the same pur-
pose although with a different fabric. There is a difference in weav-
ing between the different fabrics of the tape, allowing them to be 
thicker or thinner. The tapes of the participants in these groups 
were reapplied twice a week for a total of 4 weeks. The workers 
continued their home exercise program for 4  weeks. The work-
ers in the control group performed only the home exercise pro-
gram. Measurements were repeated in the same order at the end 
of 4 weeks. The tape was removed during the final measurement.

MCT application
The tape application was performed by a physiotherapist with 12 years 
of experience, who was a certified corrective taping practitioner. 
First, an I-shaped tape was measured and cut in a personalized man-
ner for each participant. The anchor of the tape was applied on the 
anterior aspect of the glenohumeral joint without any tension as 
the participant sat upright. Subsequently, the participant was asked to 
retract the scapula bilaterally. While the participant was maintaining 
this position, the tape was diagonally applied to the inferior border of 
the scapula with 50–75% tension and the last anchor was applied with 
no tension.14,21 The tape was applied to left and right shoulder girdle. 
The same taping technique was applied to the CT and PT groups using 
different tape fabrics (Figure 1).

Exercise program 
The home exercise program prescribed to all participants 
consisted of basic postural exercises. These exercises were 
performed to strengthen the scapular muscles and provide 
healthy posture. Participants followed the home exercises as 
indicated in Table 1.

Outcome measures

RS assessment (AT distance)
In the supine position, the acromion was palpated and marked, 
and the vertical distance between this point and the testing table 
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was measured using a ruler. The measurements were recorded in 
centimeters. The reliability of this test was demonstrated in a pre-
vious study (intraclass correlation coefficient = 0.95).22,23 In this 
study, individuals with a measurement result of > 3 cm were con-
sidered to have RS.9

Postural angle assessment (Dr. Goniometer application)
Photogrammetry is the most commonly used noninvasive pos-
tural measurement because it eliminates possible exposure to harm-
ful radiation during the radiographic method and does not require 
printing of photographs. Grading is performed by marking the ref-
erence bone points and measuring the distance or angle between 
the specified points.1 Before the measurement, the reference bone 
points (the acromion and seventh vertebra) were marked using a 
pen or a reflective marker to be clearly observed on the photograph. 
The camera was set up to take a photograph of the participant 
from the right lateral side. The participant was subsequently asked to 
lean forward and backward three times to relax and assume a com-
fortable standing position. While the participants breathed properly 
and stood still, a point was marked on the wall directly opposite the 
participant’s eye level to maintain posture. After taking the photo, 
the cursors on the application screen were adjusted, and the desired 
angle was recorded (Figure 2). Validity and reliability studies of this 
smartphone application were conducted, and the intraclass correla-
tion coefficient value was found to be 0.92.24 

Table 1. Exercise program

These exercises were provided to both the intervention groups and 
control group.

Exercise Explanation Intensity

‘W’ wall 
slides

At the edge of the wall, when the 
back is in full contact with the 
wall, the arms are first opened to 
the side and bent by the elbows 
(making a W), dragging upward 
on the wall without interrupting 
the arm contact with the wall, and 
subsequently returning to the 
initial W position.

3 sets × 15 
Twice a day

4 weeks

Shoulder 
retraction

Elbows are bent at 90° with arms 
adjacent to the body. In this 
position, the shoulder blades 
are squeezed for 5 s and held 
close to each other and then 
loosened. Concurrently, care 
should be taken not to pull up 
the shoulders. It is recommended 
to perform this exercise in front 
of the mirror if possible.

3 sets × 15 
Twice a day

4 weeks

Backward 
shoulder 
rolls

While the arms are adjacent to the 
trunk, and the elbows are bent, the 
shoulders are rolled up first, then 
backward, and downward. The 
shoulder is required to make a full 
circle movement. This exercise is 
continued for 2 min.

3 sets × 2 min 
Twice a day

4 weeks

A B

Figure 1. Scapular correction taping. (A) Taping technique from the lateral view. (B) Taping technique from the posterior view.
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SA
This angle occurs at the point where the line joining the sev-
enth cervical spinous process with the acromion of the shoul-
der intersects the horizontal line. This angle decreases as the 
shoulder protraction increases.1,2

Shear wave elastography
Evaluations were performed using a Samsung RS80 Ultrasound 
Device (Gyeonggi-do, Republic of Korea), and the stiffness of the 
upper trapezius and pectoralis minor muscles was examined. A 
4 cm transducer and a 9 MHz linear probe were used for imag-
ing. The ‘musculoskeletal present’ setting was used. The probe 
was placed parallel to the muscle fibers. At least 10 consecutive 
measurements were performed for each muscle, and the median 
was obtained. For standardization, measurements with a quality 
factor of 0.4–1.0 reliability measurement index were used in each 
muscle. Measurements below the 0.4 reliability measurement 
index are omitted. The test for the upper trapezius muscle was 
performed while the participant was in a sitting position with the 
hands resting on the thigh. For the pectoralis minor test, the par-
ticipant was in the supine position with the arms resting on both 
sides. The muscle shear modulus was recorded in kilopascals 

(kPas), considering that each assessment was taken at the same 
point, and the level of probe pressure was equal.25

Data analysis
The Statistical Package for Social Sciences (SPSS) (version 22.0; 
SPSS Inc., Chicago, Illinois, Unites States) was used for data anal-
ysis. For the three groups (CT, PT, and C) at two different times of 
assessment (at baseline and 4 weeks), time and group interactions 
were determined using 3 × 2 mixed analysis of variance. For sig-
nificant P values, Bonferroni corrections were used for post hoc 
analysis. Effect sizes were interpreted using partial eta squared 
(η2) and Cohen’s d. Partial eta squared (η2) values were accepted 
as follows: 0.01  =  small, 0.06  =  medium, and 0.14  =  large.26 
Cohen’s d values were accepted as follows: < 0.20 = small, 0.21–
0.50 = small and medium, 0.50–0.80 = medium and large, and > 
0.80 = large.27 Significance level was set at P < 0.05.

RESULTS
A total of 52 sedentary workers were assessed, of whom four 
did not meet the inclusion criteria and three declined to par-
ticipate. Forty-five eligible individuals were randomized into 
three groups. Six participants dropped out for various reasons. 
Final analyses were conducted using data from 39 individu-
als (Figure 3).

The demographic characteristics of the 39 participants with 
RS posture (PT group, n = 15; CT group, n = 14; C group, n = 10) 
included in the study are shown in Table 2. The mean age of the par-
ticipants was 23.3 ± 3.6, 22.5 ± 4.1, and 23.3 ± 5.4 years for the PT, 
CT, and C groups, respectively. The mean height was 164.06 ± 6.3, 

Figure 2. Shoulder angle assessment using Dr. Goniometer

Table 2. Demographic characteristics of the groups

Min = minimum; Max = maximum; SD = standard deviation; PT = 
performance tape; CT = classic tape; C = control.

Groups Variable Min Max Mean ± SD

PT
(n = 15)

Age (year) 19.00 32.00 23.3 ± 3.6

Weight 
(kg)

48.00 95.00 63.3 ± 12.6

Height 
(cm)

145.00 170.00
164.06 ± 

6.3

CT
(n = 14)

Age (year) 18.00 33.00 22.5 ± 4.1

Weight 
(kg)

48.00 86.00 63.2 ± 13.9

Height 
(cm)

158.00 176.00
164.7 ± 

5.07

C
(n = 10)

Age (year) 19.00 34.00 23.3 ± 5.4

Weight 
(kg)

43.50 65.00 57.1 ± 6.3

Height 
(cm)

155.00 170.00
163.3 ± 

4.96
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164.7 ± 5.07, and 163.3 ± 4.96 cm for the PT, CT, and C groups, 
respectively. The mean weight was 63.3 ± 12.6, 63.2 ± 13.9, and 
57.1 ± 6.3 kg for the PT, CT, and C groups, respectively (Table 2). 

The effect sizes of the mean differences, 95% confidence intervals, 
P values of the SA, and stiffness values of the upper trapezius and pec-
toralis minor muscles at baseline and 4 weeks are shown in Table 3. 
In intragroup analyses, a significant main time effect was noted in AT 
distance (F [1, 36]: 28.860, P < 0.001, partial η2: 0.445) and SA degrees 
in the PT and C groups (F [1, 36]: 17.348, P < 0.001, partial η2: 0.325) 
and in left upper trapezius stiffness in the CT and C groups (F [1, 36]: 
14.462, P = 0.001, partial η2: 0.287) (P < 0.05). However, in the post hoc 
analyses, none of the evaluated parameters showed differences among 
the groups from baseline to 4 weeks (P > 0.05) (Table 3).

DISCUSSION
To our knowledge, this is the first randomized controlled study to 
investigate the effects of MCT on muscle stiffness. After 4 weeks 
of mechanical scapular correction taping application, the results 
showed that the RS posture significantly decreased in all groups; 
however, the SA was corrected only in the PT and C groups. 
Improvement in muscle stiffness was only observed in the left 
upper trapezius in the CT and C groups. No superiority was 
observed among the intervention groups and controls in terms 
of the evaluations.

Deformities in soft tissue stiffness, muscle activity, 
and bone alignment may cause alterations in scapular and 
humeral movement. Consequently, several conditions, such as 

Figure 3. Flow diagram.
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Analyzed (n = 14) 
 Excluded from analysis (did not 
receive 4 weeks of intervention) (n = 
1) 

Lost to follow-up (due to tape allergy) 
(n = 1) 

Discontinued intervention (n = 0) 

Lost to follow-up (n = 0) 

Discontinued intervention (lack of 
time) (n = 5) 

Analyzed (n = 10) 
 Excluded from analysis (did not 
undergo 4 weeks of exercise 
program) (n = 5) 

 

Assessed for eligibility (n = 52) 

Excluded (n = 7) 
   Did not meet inclusion criteria (n = 4) 
   Declined to participate (n = 3) 
   Other reasons (n = 0) 

Allocated to CT group (n = 15) 
 Received taping with Classic KT 

plus exercise (n = 15) 
 Did not receive allocated 

intervention (n = 0) 

Allocated to C group (n = 15) 
 Received exercise only intervention 

(n = 15) 
 Did not receive allocated intervention 

(n = 0) 

Allocation 

Lost to follow-up (n = 0) 

Discontinued intervention (n = 0) 

Randomized (n = 45) 

Enrollment 

Analyzed (n = 15) 
 Excluded from analysis (n = 0) 

Allocated to PT group (n = 15) 
 Received taping with 

Performance KT plus exercise 
(n = 15) 

 Did not receive allocated 
intervention (n = 0) 

PT = performance tape; CT = classic tape.
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impingement, rotator cuff disease, joint instability, and capsulitis, 
may occur.15,28 To prevent these shoulder problems during repeti-
tive overhead movements, a stable scapula and coordinated activ-
ity of the scapulohumeral muscles are required. Impairments in 
scapular movements during activities are associated with shoulder 
pain because they cause excessive stress and microtrauma to soft 
tissues.29,30 Scapular taping is one of the most useful methods for 
increasing joint stability by providing biomechanical realignment 
of the scapula and glenohumeral joint during several activities. 
With this technique, which is applied using an elastic therapeutic 
tape, both the normal healing of soft tissues and the stability of the 
joints are supported without restricting the range of motion.14 In a 
systematic review, it was suggested that scapular corrective taping 
could be used to improve scapular posture in both healthy individ-
uals and patients with shoulder problems.17 A placebo-controlled 
study also reported a reduction in supine AT distance measure-
ment for RS posture with mechanical scapular correction taping.9 
On the contrary, in a study investigating the acute effect of bilat-
eral scapular mechanical correction technique by using corrective 
and rigid tapes on posture in university students with significant 
shoulder protraction, no significant effect was reported.31 Similarly, 
Gulpinar et al. used the mechanical correction technique with 
both corrective and rigid tapes to determine the acute effect on 
RS posture.32 They positioned the glenohumeral joint in external 

rotation using the mechanical correction technique. They found 
an increase in the total range of motion of the shoulder in acute 
measurements; however, no change in posture was noted.32 The use 
of this technique is controversial in the literature. In these studies, 
posture was generally measured immediately after taping. In con-
trast, we evaluated the long-term effects in our study. The results 
were inconsistent with different fabricated tapes. The SA did not 
change in the CT group; however, it significantly increased in the 
PT group. Intergroup analyses also showed that no superiority of 
scapular MCT on the SA over the controls was noted. Since the 
numerical increase in the SA was mostly in the control group, 
we cannot conclude that the angular change was due to taping. 
We postulate that the exercise program had the necessary effect. 

Overactivation and stiffness of the upper trapezius and pec-
toralis minor muscles associated with weakness of the lower tra-
pezius and rhomboid muscles may cause a relatively protracted 
shoulder and disrupt normal posture.33,34 In desk workers, upper 
trapezius stiffness was shown to increase as the inclination angle 
of the head changes.6,35,36 Like the upper trapezius, proper tension–
length relationship and pectoralis minor stiffness are also associ-
ated with optimal scapular posture.9,37 Average stiffness values of 
the upper trapezius were calculated as follows: 40–47 kPa in the 
sitting position and 0° neutral cervical position and 60–83 kPa in 
50° cervical forward flexion in healthy participants using the shear 

Table 3. Baseline and fourth week results of the group 

SD = standard deviation; SA = shoulder angle; PT = performance tape; CT = classic tape; C = control; kPa = kilo pascal; P < 0.05.

Parameter Group
Baseline At 4 weeks

Difference (95% CI) P value Cohen’s d
Mean ± SD Mean ± SD

SA
(degrees)

PT 61.25 ± 8.93 68.19 ± 9.10 6.94 (2.53–11.35) 0.003 0.76

CT 63.84 ± 9.35 65.84 ± 5.21 1.99 (−2.57–6.56) 0.382 0.26

C 57.91 ± 9.39 66.09 ± 5.40 8.18 (2.78–13.580) 0.004 1.06

AT
distance (cm)

PT 6.10 ±1.21 5.05 ± 0.80 1.05 (0.49–1.61) 0.001 1.02

CT 6.40 ±1.28 5.55 ± 1.15 0.850 (0.27–1.43) 0.005 0.69

C 6.48 ±1.40 5.58 ± 1.26 0.900 (0.21–1.59) 0.012 0.67

Trapezius
Stiffness
Right (kPa)

PT 43.38 ± 13.79 37.55 ± 12.72 5.83 (−0.78–12.43) 0.082 0.43

CT 41.64 ± 14.44 38.94 ± 19.01 2.70 (−4.14 to 9.54) 0.429 0.15

C 38.98 ± 9.73 34.71 ± 12.96 4.27 (−3.82–12.36) 0.292 0.37

Trapezius
Stiffness
Left (kPa)

PT 46.24 ± 17.26 42.41 ± 13.43 3.83 (−1.82–9.49) 0.177 0.24

CT 47.94 ± 16.82 40.52 ± 16.08 7.42 (1.58–13.27) 0.014 0.45

C 42.59 ± 17.33 33.83 ± 8.64 8.76 (1.84–15.68) 0.015 0.63

PecMinor
Stiffness
Right (kPa)

PT 18.83 ± 14.26 15.13 ± 10.28 3.69 (−5.23–12.62) 0.407 0.29

CT 22.38 ± 11.65 21.33 ± 13.22 1.05 (−8.19–10.29) 0.819 0.08

C 26.99 ± 31.13 17.12 ± 12.95 9.87 (−1.06–20.80) 0.075 0.41

PecMinor
Stiffness
Left (kPa)

PT 15.42 ± 8.39 13.51 ± 8.39 1.91 (−11.70–15.51) 0.778 0.22

CT 20.63 ± 12.60 19.88 ± 12.38 0.75 (−13.33–14.83) 0.915 0.06

C 34.40 ± 49.49 18.22 ± 14.81 16.18 (−0.48–32.84) 0.057 0.44
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wave elastography method.38 Average pectoralis minor stiffness was 
also measured as 12.7 ± 3.6 kPa in healthy individuals in another 
study.39 In our study, in the baseline measurements, upper trape-
zius stiffness measured in the neutral position was found to be 
between 40 and 47 (±9–17) kPa in all groups, whereas pectoralis 
minor stiffness ranged between 15 and 34 (±14) kPa, similar to the 
study by Zhang et al.38 In this situation, scapular taping may be a 
useful technique to reduce the symptoms. The tape can adjust the 
muscle activity through proprioceptive feedback.

It was reported that upper trapezius activity decreased and pro-
prioception improved in individuals who underwent scapular cor-
rective taping.15 In our study, instead of reducing the muscle stiff-
ness using a direct application, we expected a decrease in stiffness 
that may occur secondary to posture correction with proprioceptive 
feedback. After 4 weeks of scapular MCT, a significant decrease in 
left upper trapezius muscle stiffness in the CT and C groups was 
noted; however, no intergroup superiority was observed. The pec-
toralis minor stiffness in the C group also numerically decreased; 
however, this was not statistically significant. The decrease in the 
stiffness level of the upper trapezius muscle in both the CT and C 
groups indicated that this decrease was not caused by MCT. Thus, 
we can argue that a 4-week home exercise program regulated mus-
cle stiffness by improving shoulder posture. In addition, although 
the participants included in this study had an RS posture, the initial 
stiffness values were similar to those in studies on healthy individu-
als. This may be another reason why the decrease in stiffness levels 
was not significant. While there are studies showing the effective-
ness of exercise on postural angles in the literature, none have eval-
uated muscular properties using shear wave ultrasonography. Kim 
et al. showed that McKenzie exercises were effective in increasing 
the craniovertebral angle and decreasing RS posture.40 Likewise, in 
another study, similar exercises were performed while MCT was 
added to the intervention group. In that study, it was shown that 
the greatest improvement in craniovertebral angle occurred in the 
exercise group, and a well-planned exercise program was concluded 
to help improve posture.41 In the present study, the exercise program 
prescribed to all participants included simple postural corrective 
exercises. The fact that no difference was noted between the groups 
showed that even a 4-week posture training with simple exercises 
could achieve the same effect.

Our study had some limitations. First, we performed pre-screen-
ing using supine AT distance measurement instead of angular mea-
surement, while similar studies used angular measurements as the 
inclusion criteria of the participants. We recommend using pos-
tural angle data obtained by the photogrammetric method as an 
inclusion criterion in future studies. Second, a healthy group was 
not included in the study for comparison. Thus, in future stud-
ies, the baseline measurements can also be compared with those 
of healthy individuals.

CONCLUSION
Scapular mechanical correction using corrective taping in addition 
to a postural exercise program was not found to be effective for 
muscle stiffness and posture in workers with RS posture. Different 
fabrics of tape materials did not result in significant changes. 
Therefore, prescribing corrective postural exercises will be more 
effective for the treatment of muscle stiffness that develops second-
ary to postural disorders. Based on our study results, we do not 
recommend the use of scapular MCT with the expectation of cor-
rective and muscle stiffness regulatory effects in the long term.

REFERENCES
1.	 Singla D, Veqar Z, Hussain ME. Photogrammetric Assessment of Upper 

Body Posture Using Postural Angles: A Literature Review. J Chiropr 

Med. 2017;16(2):131-8. PMID: 28559753; https://doi.org/10.1016/j.

jcm.2017.01.005. 

2.	 Ruivo RM, Pezarat-Correia P, Carita AI. Cervical and shoulder postural 

assessment of adolescents between 15 and 17 years old and association 

with upper quadrant pain. Braz J Phys Ther. 2014;18(4):364-71. PMID: 

25054381; https://doi.org/10.1590/bjpt-rbf.2014.0027.

3.	 Wong CK, Coleman D, diPersia V, Song J, Wright D. The effects of manual 

treatment on rounded-shoulder posture, and associated muscle 

strength. J Bodyw Mov Ther. 2010;14(4):326-33. PMID: 20850039; https://

doi.org/10.1016/j.jbmt.2009.05.001.

4.	 Shaghayegh Fard B, Ahmadi A, Maroufi N, Sarrafzadeh J. Evaluation 

of forward head posture in sitting and standing positions. Eur Spine 

J. 2016;25(11):3577-82. PMID: 26476717; https://doi;org/10.1007/

s00586-015-4254-x.

5.	 Yoo WG. Comparison of shoulder muscles activation for shoulder 

abduction between forward shoulder posture and asymptomatic 

persons. J Phys Ther Sci. 2013;25(7):815-6. PMID: 24259860; https://

doi.org/10.1589/jpts.25.815.

6.	 Kwon JW, Son SM, Lee NK. Changes in upper-extremity muscle activities 

due to head position in subjects with a forward head posture and 

rounded shoulders. J Phys Ther Sci. 2015;27(6):1739-42. PMID: 26180310; 

https://doi.org/10.1589/jpts.27.1739.

7.	 Manor J, Hibberd E, Petschauer M, Myers J. Acute effects of posture 

shirts on rounded-shoulder and forward-head posture in college 

students. J Sport Rehabil. 2016;25(4):309-14. PMID: 27705072; https://

doi.org/10.1123/jsr.2014-0304.

8.	 Nejati P, Lotfian S, Moezy A, Moezy A, Nejati M. The relationship of 

forward head posture and rounded shoulders with neck pain in Iranian 

office workers. Med J Islam Repub Iran. 2014;28:26. PMID: 25250268.

9.	 Han JT, Lee JH, Yoon CH. The mechanical effect of kinesiology tape on 

rounded shoulder posture in seated male workers: a single-blinded 

randomized controlled pilot study. Physiother Theory Pract. 2015;31(2):120-

5. PMID: 25264014; https://doi.org/10.3109/09593985.2014.960054.

10.	 Roddey TS, Olson SL, Grant SE. The effect of pectoralis muscle stretching 

on the resting position of the scapula in persons with varying degrees 

https://doi.org/10.1016/j.jcm.2017.01.005
https://doi.org/10.1016/j.jcm.2017.01.005
https://doi.org/10.1590/bjpt-rbf.2014.0027
https://doi.org/10.1016/j.jbmt.2009.05.001
https://doi.org/10.1016/j.jbmt.2009.05.001
https://doi.org/10.1589/jpts.25.815
https://doi.org/10.1589/jpts.25.815
https://doi.org/10.1589/jpts.27.1739
https://doi.org/10.1123/jsr.2014-0304
https://doi.org/10.1123/jsr.2014-0304
https://doi.org/10.3109/09593985.2014.960054


ORIGINAL ARTICLE | Gunaydin OE, Ertekin E, Gunaydin G

8     Sao Paulo Med J. 2023;141(3):e2022257

of forward head/rounded shoulder posture. J Man Manip Ther. 

2002;10(3):124-8. https://doi.org/10.1179/106698102790819247. 

11.	 Shaik AR. Dental ergonomics: Basic steps to enhance work efficiency. 

AMHS. 2015;3(1):138-44. https://doi.org/10.4103/2321-4848.154966.

12.	 Lynch SS, Thigpen CA, Mihalik JP, Prentice WE, Padua D. The effects 

of an exercise intervention on forward head and rounded shoulder 

postures in elite swimmers. Br J Sports Med. 2010;44(5):376-81. PMID: 

20371564; https://doi.org/10.1136/bjsm.2009.066837.

13.	 Kluemper M, Uhl T, Hazelrigg H. Effect of stretching and 

strengthening shoulder muscles on forward shoulder posture in 

competitive swimmers. J Sport Rehabil. 2006;15(1):58. https://doi.

org/10.1123/jsr.15.1.58. 

14.	 Harput G, Guney H, Toprak U, Colakoglu F, Baltaci G. Acute effects 

of scapular Kinesio Taping® on shoulder rotator strength, ROM and 

acromiohumeral distance in asymptomatic overhead athletes. J Sports 

Med Phys Fitness. 2017;57(11):1479-85. PMID: 27391411; https://doi.

org/10.23736/S0022-4707.16.06583-X.

15.	 Lin JJ, Hung CJ, Yang PL. The effects of scapular taping on 

electromyographic muscle activity and proprioception feedback in 

healthy shoulders. J Orthop Res. 2011;29(1):53-7. PMID: 20607815; 

https://doi.org/10.1002/jor.21146.

16.	 Lewis JS, Wright C, Green A. Subacromial impingement syndrome: 

the effect of changing posture on shoulder range of movement. J 

Orthop Sports Phys Ther. 2005;35(2):72-87. PMID: 15773565; https://

doi.org/10.2519/jospt.2005.35.2.72.

17.	 Yildiz TI, Castelein B, Harput G, Duzgun I, Cools A. Does scapular 

corrective taping alter periscapular muscle activity and 3-dimensional 

scapular kinematics? A systematic review. J Hand Ther. 2019;33(3):361-

70. PMID: 30962122; https://doi.org/10.1016/j.jht.2019.03.001.

18.	 Ishikawa H, Muraki T, Morise S, et al. Changes in stiffness of the dorsal 

scapular muscles before and after computer work: a comparison 

between individuals with and without neck and shoulder complaints. 

Eur J Appl Physiol. 2017;117(1):179-87. PMID: 27913925; https://doi.

org/10.1007/s00421-016-3510-z.

19.	 Dubois G, Kheireddine W, Vergari C, et al. Reliable protocol for shear 

wave elastography of lower limb muscles at rest and during passive 

stretching. Ultrasound Med Biol. 2015;41(9):2284-91. PMID: 26129731; 

https://doi.org/10.1016/j.ultrasmedbio.2015.04.020.

20.	 Sahrmann S. Diagnosis and treatment of movement impairment 

syndromes. St Louis: Mosby; 2002.

21.	 Kase K, Wallis J, Kase T. Clinical therapeutic applications of the kinesio 

taping method. 2nd ed. Tokyo, Japan: Ken Ikai Co. Ltd.; 2003.

22.	 Lewis JS, Valentine RE. The pectoralis minor length test: a study of 

the intra-rater reliability and diagnostic accuracy in subjects with and 

without shoulder symptoms. BMC Musculoskelet Disord. 2007;8:64. 

PMID: 17620136; https://doi.org/10.1186/1471-2474-8-64.

23.	 Struyf F, Nijs J, Mottram S, et al. Clinical assessment of the scapula: a 

review of the literature. Br J Sports Med. 2014;48(11):883-90. PMID: 

22821720; https://doi.org/10.1136/bjsports-2012-091059.

24.	 Mitchell K, Gutierrez SB, Sutton S, Morton S, Morgenthaler A. Reliability 

and validity of goniometric iPhone applications for the assessment of 

active shoulder external rotation. Physiother Theory Pract. 2014;30(7):521-

5. PMID: 24654927; https://doi.org/10.3109/09593985.2014.900593.

25.	 Dieterich AV, Andrade RJ, Le Sant G, et al. Shear wave elastography 

reveals different degrees of passive and active stiffness of the neck 

extensor muscles. Eur J Appl Physiol. 2017;117(1):171-8. PMID: 27913924; 

https://doi.org/10.1007/s00421-016-3509-5.

26.	 Han H, Yi C, You S, et al. Comparative Effects of 4 Single-Leg Squat 

Exercises in Subjects With Gluteus Medius Weakness. J Sport Rehabil. 

2018;27(6):513-9. PMID: 28714757; https://doi.org/10.1123/jsr.2016-0193.

27.	 Cohen J. A power primer. Psychol Bull. 1992;112(1):155-9. PMID: 

19565683; https://doi.org/10.1037//0033-2909.112.1.155.

28.	 van der Windt D, Koes BW, de Jong BA, Bouter LM. Shoulder disorders in 

general practice: incidence, patient characteristics, and management. 

Ann Rheum Dis. 1995;54(12):959-64. PMID: 8546527; https://doi.

org/10.1136/ard.54.12.959.

29.	 Kibler WB, Sciascia A. The role of the scapula in preventing and treating 

shoulder instability. Knee Surg Sports Traumatol Arthrosc. 2016;24(2):390-

7. PMID: 26231154; https://doi.org/10.1007/s00167-015-3736-z.

30.	 Burkhart SS, Morgan CD, Kibler WB. The disabled throwing shoulder: 

spectrum of pathology Part III: The SICK scapula, scapular dyskinesis, 

the kinetic chain, and rehabilitation. Arthroscopy. 2003;19(6):641-61. 

PMID: 12861203; https://doi.org/10.1016/s0749-8063(03)00389-x.

31.	 Yıldız Tİ, Sarıal C, Kılınç HE, Baltacı G. Does Taping Change Anterior Tilt 

of the Head? Rigid and Kinesio Taping. Turkiye Klinikleri J Sports Sci. 

2015;7(2):29-34. https://doi.org/10.5336/sportsci.2014-41868. 

32.	 Gulpinar D, Tekeli Ozer S, Yesilyaprak SS. Effects of Rigid and Kinesio Taping 

on Shoulder Rotation Motions, Posterior Shoulder Tightness, and Posture 

in Overhead Athletes: A Randomized Controlled Trial. J Sport Rehabil. 

2019;28(3):256-65. PMID: 28714759; https://doi.org/10.1123/jsr.2017-0047.

33.	 Ko CH, Cynn HS, Lee JH, Yoon TL, Choi SA. Figure-8 strap application: 

immediate alteration of pectoralis minor length and scapular alignment 

during arm-lifting exercise in participants with forward shoulder 

posture. J Sport Rehabil. 2016;25(3):273-9. PMID: 26797650; https://

doi.org/10.1123/jsr.2015-0002.

34.	 Thigpen CA, Padua DA, Michener LA, et al. Head and shoulder posture 

affect scapular mechanics and muscle activity in overhead tasks. J 

Electromyogr Kinesiol. 2010;20(4):701-9. PMID: 20097090; https://

doi.org/10.1016/j.jelekin.2009.12.003.

35.	 Johnston V, Jull G, Souvlis T, Jimmieson NL. Neck movement and 

muscle activity characteristics in female office workers with neck pain. 

Spine (Phila Pa 1976). 2008;33(5):555-63. PMID: 18317202; https://doi:.

org/10.1097/BRS.0b013e3181657d0d.

36.	 Côté P, van der Velde G, Cassidy JD, et al. The burden and determinants 

of neck pain in workers: results of the Bone and Joint Decade 2000–2010 

Task Force on Neck Pain and Its Associated Disorders. J Manipulative 

Physiol Ther. 2009;32(2):S70-S86. PMID: 19251078; https://doi.

org/10.1016/j.jmpt.2008.11.012.

https://doi.org/10.1179/106698102790819247
https://doi.org/10.4103/2321-4848.154966
https://doi.org/10.1136/bjsm.2009.066837
https://doi.org/10.1123/jsr.15.1.58
https://doi.org/10.1123/jsr.15.1.58
ht﻿tps://doi.org/10.23736/S0022-4707.16.06583-X
ht﻿tps://doi.org/10.23736/S0022-4707.16.06583-X
ht﻿tps://doi.org/10.1002/jor.21146
ht﻿tps://doi.org/10.2519/jospt.2005.35.2.72
ht﻿tps://doi.org/10.2519/jospt.2005.35.2.72
ht﻿tps://doi.org/10.1016/j.jht.2019.03.001
ht﻿tps://doi.org/10.1007/s00421-016-3510-z
ht﻿tps://doi.org/10.1007/s00421-016-3510-z
ht﻿tps://doi.org/10.1016/j.ultrasmedbio.2015.04.020
ht﻿tps://doi.org/10.1186/1471-2474-8-64
ht﻿tps://doi.org/10.1136/bjsports-2012-091059
ht﻿tps://doi.org/10.3109/09593985.2014.900593
ht﻿tps://doi.org/10.1007/s00421-016-3509-5
ht﻿tps://doi.org/10.1123/jsr.2016-0193
ht﻿tps://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1136/ard.54.12.959
https://doi.org/10.1136/ard.54.12.959
https://doi.org/10.1007/s00167-015-3736-z
https://doi.org/10.1016/s0749-8063(03)00389-x
https://doi.﻿org/10.5336/sportsci.2014-41868
https://doi.﻿org/10.1123/jsr.2017-0047
https://doi.﻿org/10.1123/jsr.2015-0002
https://doi.﻿org/10.1123/jsr.2015-0002
https://doi.﻿org/10.1016/j.jelekin.2009.12.003
https://doi.﻿org/10.1016/j.jelekin.2009.12.003
https://doi.org﻿/10.1016/j.jmpt.2008.11.012
https://doi.org﻿/10.1016/j.jmpt.2008.11.012


Four weeks of exercise regimen for sedentary workers with rounded shoulder posture: a randomized controlled study | ORIGINAL ARTICLE

Sao Paulo Med J. 2023;141(3):e2022257    9

37.	 Laudner K, Thorson K. Acute Effects of Pectoralis Minor Self-Mobilization 

on Shoulder Motion and Posture: A Blinded and Randomized Placebo-

Controlled Study in Asymptomatic Individuals. J Sport Rehabil. 

2019;29(4):420-24. PMID: 30860417; https://doi.org/10.1123/jsr.2018-0220.

38.	 Zhang J, Yu J, Liu C, Tang C, Zhang Z. Modulation in Elastic 

Properties of Upper Trapezius with Varying Neck Angle. Appl 

Bionics Biomech. 2019;2019:6048562. PMID: 30944582; https://doi.

org/10.1155/2019/6048562.

39.	 Umehara J, Nakamura M, Nishishita S, et al. Scapular kinematic alterations 

during arm elevation with decrease in pectoralis minor stiffness after 

stretching in healthy individuals. J Shoulder Elbow Surg. 2018;27(7):1214-

20. PMID: 29602634; https://doi.org/10.1016/j.jse.2018.02.037.

40.	 Kim J, Kim S, Shim J, et al. Effects of McKenzie exercise, Kinesio taping, 

and myofascial release on the forward head posture. J Phys Ther Sci. 

2018;30(8):1103-7. PMID: 30154609; https://doi.org/10.1589/jpts.30.1103.

41.	 Shih HS, Chen SS, Cheng SC, et al. Effects of Kinesio taping and exercise 

on forward head posture. J Back Musculoskelet Rehabil. 2017;30(4):725-

33. PMID: 28282792; https://doi.org/10.3233/BMR-150346.

Authors’ contributions: Gunaydin OE: conceptualization (lead), 

formal analysis (equal), funding acquisition (lead), investigation 

(lead), methodology (lead), resources (lead), supervision (lead), 

writing-original draft (lead), writing-review and editing (lead); Ertekin 

E: conceptualization (equal), funding acquisition (equal), investigation 

(equal), methodology (equal), resources (equal), supervision (equal), 

writing-original draft (equal), and writing-review and editing (equal); and 

Gunaydin G: conceptualization (equal), formal analysis (lead), funding 

acquisition (equal), investigation (equal), methodology (equal), resources 

(equal), supervision (equal), writing-original draft (equal), and writing-

review and editing (equal). All authors contributed actively to the 

discussion of the study results and reviewed and approved the final 

version of the manuscript

Sources of funding: This project was supported by the Kinesio Taping 

Association International (KTAI) Research Committee dated March 29, 2018 

Conflicts of interest: None

Date of first submission: April 20, 2022 

Last received: June 9, 2022 

Accepted: July 6, 2022

Address for correspondence: 

Ozge Ece Gunaydin 

Faculty of Health Sciences, Department of Physical Therapy and 

Rehabilitation, Aydın Adnan Menderes University 

Efeler 09010 Aydın, Turkey 

Tel. +90 505 822 32 94 — Fax. + 90 256 212 42 19 

E-mail: oegunaydin@adu.edu.tr

© 2023 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org﻿/10.1123/jsr.2018-0220
https://doi.org﻿/10.1155/2019/6048562
https://doi.org﻿/10.1155/2019/6048562
https://doi.org﻿/10.1016/j.jse.2018.02.037
https://doi.org﻿/10.1589/jpts.30.1103
https://doi.org﻿/10.3233/BMR-150346
mailto:oegunaydin@adu.edu.tr

