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The Effect of Postural Correction and Exercise on Neck Pains in Cell
Phone Users
Cep Telefonu Kullanıcılarında Postür Düzeltilmesi ve Egzersizin Boyun Ağrılarına Etkisi
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Abstract
Objective: Using a cell phone in the head forward posture for a long time is a risk factor for the induction of trigger points (TP) and
myofascial pain syndromes (MPS). The purpose of this study was to evaluate the association between cell phone use-related neck pain and
MPS in the trapezius, sternocleidomastoideus and levator scapulae (LS) muscles as well as to determine an appropriate treatment approach.
Materials and Methods: In total, 49 patients who had neck pain and reported using a cell phone were included in this study and divided
randomly into two groups. Taut band existence and TP pain severity were evaluated in the trapezius, sternocleidomastoideus and LS muscles.
In addition, neck pain severity and range of motion (ROM) were assessed. Group 1 received a structured exercise programme and posture
correction advice, whereas group 2 did not receive any treatment. The patients were re-evaluated again after 1 month, and these parameters
were compared with those at the first examination.
Results: A total of 47 patients completed this study. In group 1, the neck pain score was found to be significantly decreased (p<0.001), and
the taut band of the right LS muscle to have significantly disappeared (p=0.004). A significant decrease in TP pain severity was found on the
2nd point of the left sternocleidomastoideus (p=0.039), left trapezius (p=0.031), and right LS (p=0.012) muscles. In addition, a borderline
decrease in pain was found in the 2nd point of the left LS muscle in group 1, although it did not reach statistical significance (p=0.056). On
the other hand, there were no significant changes in terms of neck pain score, taut band existence and TPs pain severity in group 2. Pain and
limitation of ROM showed no significant difference between the first and second examinations in both groups.
Conclusion: Limiting the duration of mobile phone usage, performing regular exercises and correcting the head forward position by
increasing awareness can be helpful in preventing the development of text neck syndrome.
Keywords: Cell phone, neck pain, trapezius, sternocleidomastoideus, levator scapulae, trigger points, exercise, text neck syndrome

Öz
Amaç: Yanlış postürde uzun süreli cep telefonu kullanımı, tetik nokta (TN) ve miyofasiyal ağrı sendromu (MAS) oluşumu açısından risk
oluşturmaktadır. Bu çalışmanın amacı trapez, sternokleidomastoid ve levator skapula (LS) kaslarındaki cep telefonu kullanımı ilişkili boyun ağrısı
ve MAS arasındaki ilişkiyi değerlendirmek ve doğru tedavi yaklaşımını belirlemektir.
Gereç ve Yöntem: Bu çalışmaya boyun ağrısı olan ve cep telefonu kullanan 49 hasta katıldı ve randomize olarak iki gruba ayrıldı. Boyun
ağrısı şiddeti, boyun hareket açıklığı ve trapez, sternokleidomastoid ve LS kaslarında gergin bant varlığı ile TN ağrı şiddeti değerlendirildi. Grup
1’deki hastalara yapılandırılmış boyun egzersizleri ve postür düzeltme önerileri verilirken, grup 2’deki hastalar herhangi bir tedavi almadı. Bir
ay sonucunda hastalar yukarıdaki parametreler açısından tekrar değerlendirildi.
Bulgular: Toplamda 47 hasta araştırmayı tamamladı. Grup 1’de boyun ağrısında (p<0,001) ve sağ LS’de bulunan gergin bantlarda anlamlı bir
azalma görüldü (p=0,004). Ayrıca grup 1’de sol sternokleidomastoid 2. noktasında (p=0,039), sol trapez 2. noktasında (p=0,031), ve sağ LS
2. noktasında (p=0,012) TN ağrı şiddetinde anlamlı azalma bulundu; ayrıca sol LS 2. noktasında ağrı şiddetinde sınıra yakın bir azalma bulunsa
da bu azalma anlamlı bulunmadı (p=0,056). Buna karşın grup 2’de boyun ağrısı şiddeti, gergin bant varlığı ve TN ağrı şiddeti açısından anlamlı
bir değişim tespit edilmedi. Ayrıca iki grupta da boyun hareket açıklığı muayenesi sırasında oluşan ağrı ve kısıtlılık açısından anlamlı bir fark
saptanmadı.
Sonuç: Cep telefonu kullanımına bağlı boyun ağrısı ve MAS gelişen hastalarda farkındalığı artırarak, text neck sendromu gelişimini önlemek için
telefon kullanımının kısıtlanması, düzenli egzersiz yapılması ve telefon kullanımı sırasında doğru boyun postürünün sağlanması önerilmektedir.
Anahtar kelimeler: Cep telefonu, boyun ağrısı, trapez, sternokleidomastoid, levator skapula, tetik nokta, egzersiz, text neck sendromu
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Introduction
Neck pain is a major musculoskeletal complaint in the young
population. The overall prevalence of neck pain in the general
population was found to be 23.1% (1). Myofascial pain
syndromes (MPS) were defined as one of the leading causes
of neck and thoracic pain (2). MPS are characterized by trigger
points (TP), taut bands, pressure sensitivity, and referred pain
(3).
Using a cell phone in abnormal posture for a long time puts
increased strain on neck muscles and causes the induction of
TPs and MPS. It was also reported that avoiding the aggravating
factors had a significant role in the prevention or worsening of
MPS (4). In the neutral position of the head, which is 0 degrees,
the weight carried by the neck is approximately 5 kilograms (kg).
This weight increases to nearly 12 kg with flexion of the head
for 15 degrees, 18 kg with 30 degrees, 22 kg with 45 degrees
and 27 kg with 60 degrees (5).
In the last years, the increased rate of cell phone usage and
prolongation of using periods are responsible for increased
neck muscle-related complaints. As a result, long-term fatigue,
acute and chronic pain of the musculoskeletal system, and
postural changes are detected in patients. If this condition is left
untreated, it may be responsible for permanent changes such as
flattening of the cervical spinal curve, spinal misalignment, and
early spinal degenerations (6).
Along with steadily increasing in their usage, cell phones
are becoming more and more important in our lives. As a
result of that “text neck” which is the term for cervical spinal
degeneration resulting from frequent forward head flexion
while looking down at the of mobile devices, is becoming
more common (7). According to a recent study, 79% of the
population between the age of 18-44 spend 2 hours without
their cell phones during their waking hours (6). Furthermore,
75% of the world’s population spends hours while hunched
over their handheld devices with their heads flexed forward
(7).
Relationship between cell phone using and neck complaints has
been shown by previous studies. Gustafsson et al. (8) found a
relationship between text messaging and the neck/upper back
pain. Berolo et al. (9) also found an association between cell
phone using and pain in the neck and shoulder area.
Awareness about text neck syndrome was found to be very low
in the population. According to a recent study, only 8% of the
population was aware of text neck syndrome, 65% of them had
never heard about it, while 27% reported having heard about
it but did not know what it was. Also, 75% of these patients
stated that although they thought this syndrome is preventable,
they did not know the method for prevention (10). These results
show that people should be informed about text neck syndrome
and prevention methods.
In our study, three of the frequently involved muscles, trapezius,
sternocleidomastoideus and levator scapulae (LS) were
evaluated due to their essential functions. The trapezius muscle
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is one of the primary responsible muscle for posture, perceived
neck/shoulder pain intensity, and muscle tenderness (11). The
sternocleidomastoideus frequently contains multiple TPs and is
responsible for flexion of head and neck. LS is also one of the
primary muscles for developing TP and neck pain. TPs in LS is
usually responsible for “stiff neck” (markedly limited rotation)
(3). The correlation between cervical posture and TPs were
addressed in a previous study, and a significant increase in TPs
of the LS was reported in chronic neck pain patients (12). The
function of LS is to help the extension and rotation of the neck
(3). In addition to the mentioned features of these muscles, their
accessibility during the physical examination was considered for
their choice in our study.
In this study, we aimed to increase awareness among the
population and prevent text neck syndrome. Another goal of this
study was to evaluate the association between cell phone use
related-neck pain and MPS in trapezius, sternocleidomastoideus
and LS muscles as well as determining an appropriate treatment
approach by providing a structured exercise program and
posture correction advice.

Materials and Methods
This study was carried out at the İstanbul University-Cerrahpaşa,
Cerrahpaşa Faculty of Medicine, Department of Physical Medicine
and Rehabilitation, İstanbul, Turkey. Approval was obtained
from the İstanbul University-Cerrahpaşa, Cerrahpaşa Faculty of
Medicine Ethics Committee. A total of 49 patients (21 female
and 28 male) who were cell phone users and complained of
neck pain attended this research. Occupations of the patients
included desk workers and students.
Inclusion criteria were neck pain complaint, using a cell phone
for at least two hours per day for five years and being between
15 and 40 years old.
Exclusion criteria were previous neck-head trauma, history
of surgical intervention in the neck area, neurological deficit,
severe neck pain which required medical treatment, cervical disc
disease with radiculopathy, inflammatory or malignant type of
pain, and systematic diseases.
Patients who applied to the outpatient clinic of our department
with complaints of musculoskeletal system pain of different
regions were evaluated. Those who had neck pain and fulfilled
inclusion and exclusion criteria were determined to be suitable
patients for our clinical study. The patients were randomly
divided into two groups as group 1 [treatment group (n=21)],
and group 2 [control group (n=28)]. Patients in group 1 received
a structured exercise program and verbal as well as written
posture correction advice, while group 2 patients did not receive
any treatment.
Before the examination, all patients were informed in detail
about the study and written consent forms were obtained.
The examination consisted of four parts, including medical
history, inspection, palpation, and neck range of motion (ROM)
examination.
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All examinations were performed simultaneously by an intern
and a physiatrist. Patients’ history was asked in detail and age,
body mass index (BMI) occupation, daily usage of cell phone
and computer, number of years since regular cell phone using,
duration of pain, pain characteristic and reference pattern,
aggravating and alleviating factors, position during cell phone
use, sport activity and smoking history were recorded.
Pain severity was measured by the Visual Analog scale (VAS)
during the first examination and second examination which
is one month later. Also, VAS measurements were saved as
millimeters.
During the inspection, patients were evaluated for shoulder
asymmetry, cervical lordosis, and dorsal postural deformities.
During palpation, two different points of sternocleidomastoideus
(Figure 1), three different points of trapezius (Figures 2.1, 2.2)

and two different points of LS (Figure 3) were palpated and
evaluated in terms of taut muscle bands and TP existence. While
pression of these points, patients were asked to classify TP pain
severity as grade 1 (mild pain), grade 2 (moderate pain) or grade
3 (severe pain).
During the neck ROM examination patients were assessed for
pain and limitation in neck movements. Patients in group 2 were
instructed to continue their regular life and not to receive any
additional medication or treatment.
Patients in group 1 received a structured, exercise program
consisting of neck muscles stretching and posture exercises also
they were informed to perform exercises as 10 repeats and 2
sets in every day. In addition to exercises, they received advice
for posture correction and limitations during cell phone usage.
Neck exercises compromised neck rotation (Figure 4), isometric

Figure 1. M. sternocleidomastoideus 1st and 2nd trigger points (12)

Figure 2.2. M. trapezius 2nd and 3rd trigger points (12)

Figure 2.1. M. trapezius 1st trigger point (12)

Figure 3. M. levator Scapulae 1st and 2nd trigger points (12)
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Figure 4. Neck rotation exercise

Figure 5. Isometric neck extension exercise

neck extension (Figure 5), LS stretch (Figure 6), lateral neck
stretch in standing (Figure 7) and lying position (Figure 8),
standing chest stretch (Figure 9), shoulder roll (Figure 10),
corner chest stretch (Figure 11), and trapezius muscle stretch in
lying position (Figure 12).
The written posture advice was:
• While using a cell phone, personal computer and other
electronic devices please hold them at eye level.
• Please give a break in every 20 minutes during using of these
devices.
• While using big and heavy electronic devices such as Tablets
and large cell phones, please hold them with both hands.
• During reading books or newspapers please hold them at
eye level.
• While using cell phone, avoid high repetitive typing and
scrolling the screen for a long time.
• Try not to hunch forward during electronic devices.
Additionally, patients in group 1 were informed about a mobile
phone application which warns about changes in the head
posture by a notification.
All patients were informed to reach the physician immediately
if any adverse events or a significant increase in pain severity
occurred.
One month after the first examination, patients were called for
control. In the follow-up examination, patients’ pain severity was
measured again by VAS. Taut bands, TPs, and neck ROM were
assessed.

Statistical Analysis

Figure 6. Levator scapulae stretch

Mc Nemar test was utilized to determining significance of taut
band existence and pain or limitation during ROM assessment in
groups. For evaluating VAS Pain score, Mann-Whitney U test was
applied. Wilcoxon Signed Ranks test was used for determination
of pain severity in TPs. SPSS 21.0 (IBM, USA) was used for all
the statistical analyses and statistical significance was assumed
when p-value was lowered than 0.05.
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Figure 7. Lateral neck stretch in standing position

Figure 9. Standing chest stretch

Figure 8. Lateral neck stretch in lying position

Results
From a total of 49 patients, 21 patients in group 1 and 26
patients in group 2 completed the study. Two patients from
group 2 were eliminated. The first patient was eliminated due
to the diagnosis of fibromyalgia syndrome and the second one
was eliminated because he had to take additional medicational
treatment. Patient demographic data and pain characteristics
were recorded during the first examination and they were
shown in Table 1. Males compromised 57.4% (n=27) and
females compromised 42.6% (n=20) of patients. The mean

age of participants was 27.6±7.4 [mean ± standard deviation
(SD)], and the mean BMI was 23.5±3.1 (mean ± SD). All patients
complained of a mechanical type of neck pain. 63.8% of
patients described referral of pain to different regions, especially
to shoulders, head, back, and arms.
In the physical examination, cervical lordosis was found to be
decreased in 55.3% of patients. Shoulder asymmetry, especially
depression of one shoulder, was inspected in 30.4% of patients.
Neck pain severity was assessed by VAS pain score in the
beginning and after one month. Pain score in group 1 was
43.3±16.3 (mean ± SD) in the first assessment, while it was
21.9±13.3 (mean ± SD) in the second assessment. According
to VAS neck pain score results, a significant decrease was found
in group 1 (p<0.001). In contrast, there were no significant
changes found in group 2 (p=0.123). Group 2 pain severity
scores were recorded as 37.0±16.9 (mean ± SD) in the first and
30.3±15.3 (mean ± SD) in the second assessment (Table 2).
Patients were evaluated in terms of the existence of the taut
band and TP pain severity during palpation. In group 1, only the
taut band of right LS had significantly disappeared (p=0.004);
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Figure 10. Shoulder roll exercise

Pain and limitation during neck ROM examination revealed no
significant changes between the first and second examination
in group 1 and 2.

Discussion

Figure 11. Corner chest stretch

however, there were no significant changes in group 2 with
regard to examined muscles.
TPs pain severity was found to be significantly decreased at
the 2nd point of the left sternocleidomastoideus (p=0.039), left
trapezius (p=0.031), and right LS (p=0.012) muscles in group 1.
In the 2nd point of the left side in LS, pain decrease was found
borderline, although it did not reach statistical significance (Table
3). There were no significant changes with regards to TP pain in
group 2 (Table 4).

In our study, we aimed at describing the relationship between
neck pain, MPS and treatment outcome in mobile phone users.
Neck pain and its relationship to using electronic devices and
the correlation with MPS have been discussed extensively. This
study measured changes in patients’ VAS neck pain score, TP’s
pain, taut band existence, and neck ROM and compared results
in treatment and control groups.
In our study, students (44.7%) and desk workers (55.3%)
constituted the population. Along with using electronic devices
frequently and spending extended time with head forward
posture, neck pain complaint is becoming very common among
students and desk workers in the population. According to
recent studies, 46% of students (13) and 50 to 60% of desk
workers reported neck pain (14). Our findings and previous
research’s results show that patients who belong to these two
occupation groups should be informed by physicians about neck
pain development and effective prevention methods.
Most cases with neck pain run an episodic course over a lifetime
and, thus, relapses are frequent (1). In 91.5% (n=43) of our
patients, the duration of neck pain was over six months, that
denoted if neck pains are not treated adequately they tend to
develop chronic musculoskeletal pain condition.
Spending a long time using a cell phone, frequently talking,
texting, and gaming was described as a risk factor for developing
neck pain (9,15,16).
In this study, 46.3% of patients reported that their daily phone
usage was between 3 to 6 hours. This finding was consistent
with the study conducted by Berolo et al. (9), who reported
a mean of 4.6±5.6 (mean ± SD) hours. 55.3% of our patients
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Table 1. Patient data and pain characteristics
Age (years)

27.6 ±7.4

Number of years since regular cell phone using (years)

Body mass index

23.5±3.1

<10

36.2% (n=17)

10-20

55.3% (n=26)
8.5% (n=4)

Gender
Female

42.6% (n=20)

20>

Male

57.4% (n=27)

Daily phone usage (hours)

Occupation

<3

29.8% (n=14)

Student

44.7% (n=21)

3-6

46.3% (n=22)

Desk workers

55.3% (n=26)

>6

21.3% (n=10)

Referred pain

Posture during phone use

Yes

63.8% (n=30)

Sit and bend forward

78.7% (n=37)

No

36.2% (n=17)

Lie on back

8.5% (n=4)

Both

12.8% (n=6)

Onset of pain (months)
<1

4.3% (n=2)

Pain aggrevating posture during phone use

1-6

4.3% (n=2)

Sit and bend forward

84.6% (n=22)

>6

91.5% (n=43)

Lie down

7.7% (n=2)

Both

7.7% (n=2)

Is pain continuous or intermittent
Continiuous

36.2% (n=17)

Daily personal computer usage (hours)

Intermittent

63.8% (n=30)

<3

36.2% (n=17)

Frequency of pain (in one week)

3-6

10.6% (n=5)

>3

41.2% (n=14)

>6

53.2% (n=25)

<3

58.8% (n=20)

Smoking

Aggravating factors of pain

Yes

32.6% (n=15)

Phone using

58.7% (n=27)

No

67.4% (n=31)

Others

41.3% (n=19)

Regular sport activities

Alleviating factors of pain

Yes

44.7% (n=21)
55.3% (n=26)

Stretching

46.9% (n=15)

No

Resting

37.5% (n=12)

Cervical lordosis

Both

15.6% (n=5)

Decreased

55.3% (n=26)

Normal

44.7% (n=21)

Shoulder asymmetry

30.4% (n=14)

stated that they have been using a cell phone for 10 to 20 years.
Hegazy et al. (16), stated a shorter average duration of owning
a cell phone [7.8±1.9 years (mean ± SD)]. The mean age of
our patients [27.6±7.4 years (mean ± SD)] was older than in
Hegazy et al.’s (16) study [21±1.1 years (mean ± SD)], which
could elucidate this difference.
Along with cell phones becoming more popular, neck pain
complaints keep increasing. In our study, 58.7% of patients
stated that cell phone use caused or increased their neck
pain. Complaints due to using mobile devices for a long time
were studied by different researchers, and the most common
symptom was found to be neck pain. The results for frequency
of neck pain symptom was reported in different studies to
change between 40.9% [Shan et al. (17)], 55.8% [Kim and Kim.
(18)], 68% [Berolo et al. (9)], and 71.2% [Alzarea and Patil (19)].
We found that the most frequently described posture by our

patients during phone use was sitting and bending forward
position (78.7%). Also, these patients stated that this posture
was responsible for the aggravation of neck pain (84.6%).
Gold et al. (20), observed almost two-thirds of their patients
were using a cell phone in neck flexed posture. This finding
was consistent with our results. The relationship between
flexed neck posture and neck pain has also been studied by
different researchers. Gustafsson et al. (8) mentioned that
two prospective cohort studies have shown an increased risk
for neck or neck/shoulder pain during work with neck flexion
position. Two recent studies reported that an increase in
cervical flexion degree caused a significant increase in muscle
fatigue and pain in the upper trapezius muscle (21,22). Also,
Syamala et al. (23) stated that holding cell phone at eye
level with proper body support during usage can reduce the
biomechanical stress in the neck and upper extremities.
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Figure 12. Trapezius muscle stretch in lying position

Table 2. Comparison of patients’ Visual Analog scale
neck pain score between the 1st and 2nd measurement
1st
Measurement

2nd
Measurement

Mean ± SD
(mm)

Mean ± SD
(mm)

*p

Group 1

43.3±16.3

21.9±13.3

p<0.001*

Group 2

37.0±16.9

30.3±15.3

p=0.123

*p<0.05, thereby indicating a significant difference in patients’ Visual Analog
scale neck pain score, SD: Standard deviation

In our study, we did not find a significant change in patients’
limitation and pain during neck ROM examination in the two
groups. However, Kong et al. (24) found a significant increase
in neck ROM after four weeks of modified cervical exercise
program. A possible explanation of this difference could be
that our patients did not perform exercises on a regular basis.
Another explanation could be that limitation in neck ROM was
not an inclusion criterion in our study, and therefore, a change
could not be detected.

Cervical lordosis was found to be decreased in 55.3% (n=26)
of the patients. According to a recent research, cell phone use
causes a decrease in cervical lordosis (25). Our findings were
consistent with that of Öğrenci et al. (26), who reported a
significant correlation between decreased cervical lordosis and
the duration of phone usage.
After a one-month exercise program and posture correction
advice, we found a significant decrease in VAS neck pain score
(p<0.05) in the treatment group. Jagdhari et al. (2), evaluated
pain score by using VAS at the 1st, 30th, and 60th days and found
a significant decrease in exercise group in consistency with our
result.
TPs and taut bands were present in different locations and
different muscles in all of our patients. TPs are often located
in muscles in the neck and thoracic region, also secondary TPs
development is quite often (7,27). Our results showed that the
presence of TPs in the sternocleidomastoideus was associated
with the presence of TPs in the trapezius muscle and the LS.
These findings were parallel to Fernández-de-las-Peñas et al.’s
(28) study.
In our study after patients performed the exercise program and
followed posture advice for one month, TPs pain severity was
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Table 3. Group 1 patients’ trigger point pain severity and significance of difference between 1st and 2nd examinations in
different locations
1st Examination
Trigger point location

Painless

Mild
pain

M. sternocleidomastoideus
right 1st

52.4%
(n=11)

M. sternocleidomastoideus
right 2nd

2nd Examination
Moderate
pain

Severe
Painless
pain

Mild
pain

Moderate
pain

Severe
*p
pain

14.3% 23.8%
(n=3) (n=5)

9.5%
(n=2)

76.2%
(n=16)

9.5%
(n=2)

14.3%
(n=3)

-

p=0.176

52.4%
(n=11)

23.8% 14.3%
(n=5) (n=3)

9.5%
(n=2)

76.2%
(n=16)

9.5%
(n=2)

4.8%
(n=1)

9.5%
(n=2)

p=0.092

M. sternocleidomastoideus
left 1st

61.9%
(n=13)

9.5%
(n=2)

23.8%
(n=5)

4.8%
(n=1)

85.7%
(n=18)

9.5%
(n=2)

4.8%
(n=1)

-

p=0.388

M. sternocleidomastoideus
left 2nd

52.4%
(n=11)

28.6% 14.3%
(n=6) (n=3)

4.8%
(n=1)

90.5%
(n=19)

9.5%
(n=2)

-

-

p=0.039*

M. trapezius right 1st

57.1%
(n=12)

14.3% 28.6%
(n=3) (n=6)

-

52.4%
(n=11)

19.0% 28.6%
(n=4) (n=6)

-

p=0.717

M. trapezius right 2nd

33.3%
(n=7)

28.6% 23.8%
(n=6) (n=5)

14.3%
(n=3)

42.9%
(n=9)

23.8% 19%
(n=5)
(n=4)

14.3%
(n=3)

p=0.381

M. trapezius right 3rd

66.7%
(n=14)

14.3%
9.5%
9.5% (n=2)
(n=3)
(n=2)

61.9%
(n=13)

19%
(n=4)

4.8%
(n=1)

p=0.509

M. trapezius left 1st

57.1%
(n=12)

14.3% 28.6%
(n=3) (n=6)

-

61.9%
(n=13)

23.8% 14.3%
(n=5) (n=3)

-

p=0.959

M. trapezius left 2nd

42.9%
(n=9)

23.8% 23.8%
(n=5) (n=5)

9.5%
(n=2)

76.2%
(n=16)

9.5%
(n=2)

14.3%
(n=3)

-

p=0.031*

M. trapezius left 3rd

61.9%
(n=13)

23.8% 14.3%
(n=5) (n=3)

-

61.9%
(n=13)

23.8% 14.3%
(n=5) (n=3)

-

p=1

LS right 1st

66.7%
(n=14)

14.3% 19%
(n=3) (n=4)

-

76.2%
(n=16)

14.3% 9.5%
(n=3) (n=2)

-

p=0.619

LS right 2nd

33.3%
(n=7)

23.8% 33.3%
(n=5) (n=7)

9.5%
(n=2)

81%
(n=17)

14.3% 4.8%
(n=3) (n=1)

-

p=0.012*

LS left 1st

57.1%
(n=12)

19%
(n=4)

23.8%
(n=5)

-

66.7%
(n=14)

14.3% 19%
(n=3) (n=4)

-

p=0.550

LS left 2nd

33.3%
(n=7)

23.8% 42.9%
(n=5) (n=9)

-

57.1%
(n=12)

4.8%
(n=1)

-

p=0.056

14.3%
(n=3)

38.1%
(n=8)

LS: Levator Scapulae muscle, *p<0.05, thereby indicating significant difference in patients’ trigger point pain severity

found to be significantly decreased at the 2nd point of the left
sternocleidomastoideus (p=0.039), left trapezius (p=0.031), and
right LS (p=0.012) muscles in group 1. Also, the 2nd point of
the left side in LS (p=056) pain decreased but did not reach
statistical significance. There were no significant changes with
regards to TPs pain in group 2. Taut bands in LS significantly
disappeared in group 1 (p<0.05). Also, Jagdhari et al.’s (2) study,
detected a reduction in muscle tenderness in the exercise group.
Additionally, decreased myofascial TP sensitivity in response to
passive stretch in patients with myofascial head and neck pain
was reported (29).
The strong point of our study was that despite many studies
pointing out the correlation between neck pain and cell phone
usage, only very few of them focused on treatment. In our study,
the patients received a structured neck exercise program and
recommendations for posture correction and limitations during
cell phone usage. A follow-up examination of all patients was
carried out after one month of treatment.

Study Limitations
The limitations of our study were that examinations were
not performed blind. The other limitation was that exercises
should be performed for two to three months to show optimal
improvement. A prospective follow-up of patients for more
prolonged periods could be advisable in future research studies.

Conclusion
Cell phone using rates have increased in recent years. As a result
of this, the number of people who have cell phone use-related
neck pain complaints has been on the rise. Limiting the duration
of mobile phone usage and correcting forward head position
by increasing awareness should be recommended. Furthermore,
a structured neck exercise program performed on a regular
basis also should be helpful to prevent the development and
treatment of text neck syndrome.
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Table 4. Group 2 patients’ trigger point pain severity and significance of the difference between 1st and 2nd examinations
in different locations
1st Examination

2nd Examination

Mild
pain

Moderate
pain

Severe
pain

Painless

Mild
pain

Moderate Severe
pain
pain

p

M. sternocleidomastoideus 65.4%
right 1st
(n=17)

3.8%
(n=1)

26.9%
(n=7)

3.8%
(n=1)

50%
(n=13)

19.2%
(n=5)

26.9%
(n=7)

3.8%
(n=1)

p=0.085

M. sternocleidomastoideus 57.7%
right 2nd
(n=15)

19.2%
(n=5)

11.5%
(n=3)

11.5%
(n=3)

61.5%
(n=16)

3.8%
(n=1)

19.2%
(n=5)

15.4%
(n=4)

p=0.321

M. sternocleidomastoideus 61.5%
left 1st
(n=16)

15.4%
(n=4)

11.5%
(n=3)

11.5%
(n=3)

65.4%
(n=17)

11.5%
(n=3)

15.4%
(n=4)

7.7%
(n=2)

p=0.717

M. sternocleidomastoideus 61.5%
left 2nd
(n=16)

11.5%
(n=3)

19.2%
(n=5)

7.7%
(n=2)

53.8%
(n=14)

7.7%
(n=2)

26.9%
(n=7)

11.5%
(n=3)

p=0.752

M. trapezius right 1st

61.5%
(n=16)

26.9%
(n=7)

7.7%
(n=2)

3.8%
(n=1)

53.8%
(n=14)

23%
(n=6)

19.2%
(n=5)

3.8%
(n=1)

p=0.842

M. trapezius right 2nd

69.2%
(n=18)

11.5%
(n=3)

7.7%
(n=2)

11.5%
(n=3)

50%
(n=13)

7.7%
(n=2)

26.9%
(n=7)

15.4%
(n=4)

p=0.324

M. trapezius right 3rd

80.8%
(n=21)

3.8%
(n=1)

7.7%
(n=2)

7.7%
(n=2)

73.1%
(n=19)

7.7%
(n=2)

11.5%
(n=3)

7.7%
(n=2)

p=0.286

M. trapezius left 1st

76.9%
(n=20)

7.7%
(n=2)

11.5%
(n=3)

3.8%
(n=1)

69.2%
(n=18)

7.7%
(n=2)

19.2%
(n=5)

3.8%
(n=1)

p=0.478

M. trapezius left 2nd

69.2%
(n=18)

7.7%
(n=2)

15.4%
(n=4)

7.7%
(n=2)

50%
(n=13)

30.8%
(n=8)

7.7%
(n=2)

11.5%
(n=3)

p=0.099

M. trapezius left 3rd

88.5%
(n=23)

3.8%
(n=1)

3.8%
(n=1)

3.8%
(n=1)

80.8%
(n=21)

3.8%
(n=1)

11.5%
(n=3)

3.8%
(n=1)

p=0.459

LS right 1st

42.3%
(n=11)

30.8%
(n=8)

15.4%
(n=4)

11.5%
(n=3)

57.7%
(n=15)

26.9%
(n=7)

11.5%
(n=3)

3.8%
(n=1)

p=0.403

LS right 2nd

61.5%
(n=16)

7.7%
(n=2)

19.2%
(n=5)

11.5%
(n=3)

57.7%
(n=15)

19.2%
(n=5)

19.2%
(n=5)

3.8%
(n=1)

p=0.301

LS left 1st

53.8%
(n=14)

26.9%
(n=7)

7.7%
(n=2)

11.5%
(n=3)

65.4%
(n=17)

19.2%
(n=5)

7.7%
(n=2)

7.7%
(n=2)

p=0.615

LS left 2nd

69. 2%
(n=18)

11.5%
(n=3)

7.7%
(n=2)

11.5%
(n=3)

61.5%
(n=16)

15.4%
(n=4)

11.5%
(n=3)

11.5%
(n=3)

p=0.396

Trigger point location

Painless

LS: Levator scapulae muscle, *p<0.05, thereby indicating significant difference in patients’ trigger point pain severity
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