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Abstract
Introduction. Thyroidectomy is a surgical operation where head and neck extension position is prescribed in the surgical 
procedure, which may lead to postoperative neck pain and neck range of movement limitation. The study aimed to determine 
the effect of neck stretching exercises vs. neck Kinesio Taping on neck discomfort following total thyroidectomy.
Methods. A quasi experimental design was applied in the pre-test post-test study. overall, 30 female patients after total thyroid-
ectomy were included and randomly assigned into 2 equal groups. Group A received neck stretching exercises while group B 
received Kinesio Tape for posterior neck muscles; both groups were treated for 1 month after surgery. A universal goniometer 
was used to assess neck range of motion. The Neck Pain and disability Scale questionnaire served to evaluate pain and disability.
Results. There were statistically significant differences in both groups for pre- and post-treatment pain and neck range of mo-
tion. For neck range of motion, a statistically significant post-treatment difference was observed between the 2 groups in favour 
of group A, while for Neck Pain and disability Scale scores, there was no statistically significant post-treatment difference be-
tween the 2 groups.
Conclusions. Both active neck stretching exercises and Kinesio Taping had a significant effect on pain and range of motion in 
neck discomfort following total thyroidectomy in postmenopausal women 1 month after treatment, while active neck stretching 
was more effective on neck range of motion than Kinesio Taping.
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Introduction

The occurrence of most thyroid diseases (hypothyroid-
ism, nodular goitre, and cancer) is most elevated among 
postmenopausal and older women [1]. The rate of thyroid 
cancer continues to rise; it has been increasing by an aver-
age of 6.4% every year in the course of the recent 10 years, 
and thyroid cancer mortality has been expanding by 0.9% 
every year over a similar period [2].

Thyroidectomy is a surgical removal of all or part of the 
thyroid gland [3]. The most common complication following 
thyroidectomy is neck discomfort symptoms such as pain, 
stress and pressure in the neck, stiffness in the shoulder, 
and limited shoulder and neck range of motion (RoM) [4].

distress side effects happen because the patient’s neck 
is kept in a hyperextended position all along the operation. 
during the early postoperative period, patients were noted 
not to move their necks and to walk robotically, perhaps to 
block the aggravated neck pain and to secure the dissec-
tions [5].

A former study inspected the impact of active neck 
stretching exercises on postoperative neck discomfort fol-
lowing thyroidectomy and revealed that the intervention pro-
vided a significant improvement in postoperative neck dis-
comfort compared with the control group [5]. Another study 
was performed to investigate the effect of cervical Kinesio 
Taping (KT) on patients after thyroidectomy; a significant im-
pact on pain reduction was observed [6].

The purpose of this study was to determine the effect of 
active neck stretching exercises vs. neck KT on postopera-
tive neck discomfort following thyroidectomy in postmeno-
pausal women.

Subjects and methods

design

A quasi experimental design was applied in the pre-test 
post-test study. The independent variable was neck dis-
comfort syndrome, while the dependent variables included 
neck pain and RoM. The study was conducted between 
August 2017 and March 2019 and the data were collected 
twice, before and after treatment: immediately on the 1st day 
after the surgery and 1 month later, after the treatment.

Sampling

A total of 30 female patients underwent total thyroidec-
tomy and were willing to participate in the study. They were 
selected in the National Cancer institute, Cairo, Egypt. Their 
age range was 45–55 years. All participants were informed 
about the purpose of the examination. They were randomly 
assigned with the odd and even method into 2 equal groups. 
Group A received active neck stretching exercises, while 
group B received KT on posterior neck muscles. Exclusion 
criteria involved orthopaedic and rheumatic conditions of the 
neck and the patient’s inability to cooperate.
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instrumentation

Neck RoM was assessed with a universal goniometer, 
while the Neck Pain and disability Scale (NPdS) question-
naire served to evaluate pain.

Evaluation procedures

Neck RoM was examined in a sitting position. The patient 
was asked to sit with her back straight and tied to the back of 
a wooden seat. The subject’s ankles, knees, and hips were 
placed at right angles, and arms were folded over the chest. 
The RoMs of the cervical spine in flexion, extension, lateral 
flexion to each side, and right-left rotation were measured 
with a universal goniometer [7].

The NPdS questionnaire contains 20 questions. The pa-
tient answered to each item by using a 10-cm visual analogue 
scale, extending between 0 (normal function) and 5 (severely 
restricted function). The questions figured out the sharpness 
of neck ache and its impact on occupational, recreational, 
social, and daily life activities in relation to emotional factors. 
The total score from the NPdS ranges from 0 to 100, with 
higher scores demonstrating stronger effects of neck pain [8].

Treatment procedures

Group A: neck stretching exercises

The stretching exercise group learned how to conduct 
active neck stretching exercises from the 1st post-thyroidec-
tomy day. The patients were asked to do the following se-
quence: relax shoulders and neck sufficiently, look down, 
move face to the right, move face to the left, incline head to 
the right, incline head to the left, turn shoulders round and 
round, and finally slowly raise hands fully, then lower them.

The participants were to perform 3 repetitions of each 
stretching exercise with a 15-second sustain at the end of 
the range, and then turn back to the neutral position, 3 times 
per day (morning, afternoon, and late afternoon) for 1 month. 
They were also given an assigned stretching exercise pam-
phlet [5].

Group B: Kinesio Taping

The application of KT was performed immediately post-
operative. While the patient was seated, a 5-cm Y-shaped 
strip was placed symmetrically over the posterior cervical 
extensors with a degree of tightness of 25%, from the dor-
sal region (T1–T2) to the upper-cervical area (C1–C2). 
Each ‘tail’ of the bandage was attached to the skin to pro-
vide the cervical spine with contralateral flexion and rota-
tion. Another strip was 5-cm wide and formed as a capital 
‘i’. it was applied perpendicularly to the Y-strip, over the 
midcervical area (C3–C6), with the cervical spine in flexion, 
aiming to exert tension to the posterior structures. The 
treatment was implemented for 2 sessions per week for 1 
month [9].

Statistical analysis

The statistical analysis of the scores was performed 
with the SPSS software, version 16 (SPSS Chicago, USA). 
Unpaired t-test was utilized for comparing age, body mass 
index (BMi), and operating time in the sample; a similar test 
was performed to compare the groups. Paired t-test served 
to compare pre- and post-treatment mean scores for each 
group. The significance level was set at p < 0.05.

Ethical approval
The research related to human use has complied with all 

the relevant national regulations and institutional policies, 
has followed the tenets of the declaration of Helsinki, and has 
been approved by the authors’ institutional review board at 
the Faculty of Physical Therapy, Cairo University.

Informed consent
informed consent has been obtained from all individuals 

included in this study.

Results

overall, 40 patients were screened for eligibility, 30 only 
satisfied the inclusion criteria and completed the study. They 
were randomly assigned into 2 groups (A and B). Figure 1 
shows the flow chart of patients all through the study.

The unpaired t-test showed that there were no significant 
differences in the groups with reference to age (p = 0.864), 
BMi (p = 0.721), or operating time (p = 0.894). The demo-
graphic characteristics are presented in Table 1.

Table 2 demonstrates the neck RoM mean scores. A sta-
tistically significant difference was observed between pre- 
and post-treatment results in each group (p = 0.001). in both 
groups before treatment, there were no statistically significant 
differences, with the p value of 0.450, 0.238, 0.189, 0.334, 
0.334, and 0.189 for neck flexion and extension, right side 
bending, left side bending, right rotation, and left rotation, 
respectively. Statistically significant differences were found 
for post-treatment RoM values in both groups (p = 0.001).

Table 3 presents the NPdS mean scores. There was a 
statistically significant difference for pre- and post-treat-
ment results in each group (p = 0.000). in both groups be-
fore treatment and in both groups after treatment, no statis-
tically significant differences were observed, with p values 
of 0.827 and 0.670, respectively.

Discussion

This study was conducted to compare the effect of ac-
tive neck stretching exercises vs. KT on postoperative neck 
discomfort following total thyroidectomy. The results showed 
that there were statistically significant differences for both 
groups before and after treatment regarding pain and neck 

Figure 1. The flow chart of patients in the study
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Table 1. demographic data of the patients

General characteristics
Group A (n = 15)  

(mean ± SD)
Group B (n = 15) 

(mean ± SD)

Comparison

t-value p-value

Age (years) 51.2 ± 5.9 51.5 ± 6.6 0.2 0.9*

BMi (kg/m2) 26.5 ± 2.7 26.5 ± 2.5 0.4 0.7*

operating time (minutes) 125.9 ± 9.2 125.4 ± 9.4 0.3 0.9*

BMi – body mass index, * non-significant values

Table 2. Neck range of motion mean scores between and within groups

item Group A Group B t-value p-value

Flexion (pre) 30.9 ± 2.0 30.0 ± 2.9 0.8 0.4**

Flexion (post) 37.6 ± 3.4 33.73 ± 3.7 4.0 0.0*

t-value 6.8 3.1

p-value 0.0* 0.0*

Extension (pre) 39.3 ± 1.4 39.1 ± 2.0 0.3 0.8**

Extension (post) 47.0 ± 1.8 44.4 ± 2.4 3.3 0.0*

t-value 4.1 6.4

p-value 0.0* 0.0*

Right side bending (pre) 20.7 ± 1.5 20.4 ± 1.1 0.4 0.7**

Right side bending (post) 28.3 ± 1.5 25.7 ± 2.4 3.9 0.0*

t-value 4.4 9.0

p-value 0.0* 0.0*

Left side bending (pre) 20.0 ± 1.2 20.1 ± 1.2 1.3 0.9**

Left side bending (post) 27.3 ± 2.5 24.6 ± 2.4 3.7 0.0*

t-value 9.9 6.1

p-value 0.0* 0.0*

Right rotation (pre) 50.9 ± 2.6 50.26 ± 1.791 0.7 0.5**

Right rotation (post) 56.9 ± 1.8 53.93 ± 3.081 3.3 0.0*

t-value 8.4 3.882

p-value 0.0* 0.001*

Left rotation (pre) 50.4 ± 1.8 50.3 ± 1.8 0.1 0.9**

Left rotation (post) 54.5 ± 3.0 51.4 ± 2.4 3.6 0.0*

t-value 4.4 1.5

p-value 0.0* 0.0*

* significant values, ** non-significant values

Table 3. Neck Pain and disability Scale mean scores between and within groups

Group A Group B t-value p-value

Before treatment 81.8 ± 12.5 81.1 ± 13.4 0.2 0.8**

After treatment 26.7 ± 10.5 27.3 ± 12.2 0.4 0.7**

t-value 11.2 13.9

p-value 0.0* 0.0*

* significant values, ** non-significant values
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RoM. For neck RoM, a statistically significant difference was 
observed between the 2 groups after treatment in favour of 
group A, while for NPdS scores, there was no statistically 
significant difference between the 2 groups after treatment.

it was theorized that KT exerted its influence in many 
ways, such as restoring correct muscle function, decreasing 
congestion by stimulating the flow of blood and lymphatic 
fluid, diminishing pain by stimulating the neurological sys-
tem, regaining malaligned joints, and providing immediate 
sensorimotor feedback with regard to functional skills [10]. 
Pain relief by KT use was proposed owing to pain modulation 
through the gate control theory [11] because it has been 
suggested that the tape stimulates neuromuscular pathways 
by intensifying afferent feedback through increasing me-
chanical receptors release to the spinal cord, which implies 
pain blocking [12, 13].

Also, in the context of the study results explanation, there 
are several reasons for reduced joint RoM, only one of which 
is muscular tightness, where muscles can become shortened 
through scarring or postural adaptation [14]. Stretching is 
purposive to improve joint RoM and flexibility, decrease 
muscle tension, increase circulation, and relieve muscle pain 
[15–17].

The study results go in agreement with those obtained 
by Genç et al. [6], who examined the effect of KT on pain and 
RoM after whiplash injury and declared that there was a sta-
tistically significant decline in pain scores and a statistically 
significant improvement in cervical RoM.

The outcomes are also in line with the observations pre-
sented by Ayhan et al. [18], who investigated the effect of 
neck stretching exercises after total thyroidectomy on neck 
pain and disability and reported a statistically significant re-
duction in pain and disability. Abd-El Mohsen and Ahmed [19] 
revealed that applying neck stretching exercises significantly 
improved the neck condition concerning neck pain and dis-
ability 1 week after total thyroidectomy.

on the other hand, Jang et al. [20] found that there was 
no significant difference determined between the stretching 
exercise group and the control one in terms of neck discom-
fort or RoM 3 months after thyroidectomy. The study results 
also disagree with Ayhan et al. [18], who found no significant 
differences between the stretching neck exercises group and 
the control group with regard to neck pain and disability or 
neck sensitivity and pain with neck movements 1 month af-
ter total thyroidectomy.

The study results did not go in line with the observations 
by Csapo and Alegre [21], who concluded that KT did not 
have any significant effect on muscle strength. Neither did 
they follow the findings by Gómez-Soriano et al. [22], who 
claimed that the application of KT in the gastrocnemius ex-
erted no effect on the healthy muscle tone, extensibility, or 
strength.

Limitations

The authors are aware of the study limitations. Firstly, the 
investigation involved a limited number of patients. Secondly, 
few studies were performed on the treatment of neck syn-
drome following thyroidectomy.

Conclusions

The study results revealed statistically significant differ-
ences in both groups for pre- and post-treatment pain and 
neck RoM, while active neck stretching exercises were more 
effective for neck RoM improvement than KT.
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