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Abstract
Purpose. The term "text neck" refers to an overuse or repetitive stress injury condition where a per-

son is stooped down for extended periods of time at their phone or other electronic devices 
with their head drooping or flexed forward. The study aimed to find out the effectiveness of 
ultrasound therapy along with muscle relaxant gel and Aquasonic transmission gel combined 
strengthening exercise on text neck syndrome.

Material & Methods. A total of 52 subjects with text neck syndrome were randomly divided into 2 
groups of 26 subjects in each group using a lottery method. The intervention group received 
ultrasound therapy along with a muscle relaxant gel and strengthening exercises, while the 
conventional group received ultrasound therapy with Aquasonic transmission gel combined 
with strengthening exercises. The NDI and NPRS were used to assess the results both before 
and after the intervention. The Mann-Whitney U test and the Wilcoxon signed rank test were 
used to assess the significance of changes observed before and after the intervention. 

Results. The study indicates that both groups exhibited significant improvements following treat-
ment. Moreover, ultrasound therapy along with a muscle relaxant gel demonstrated greater 
significance (p<0.001).

Conclusions. The study found that combining ultrasound therapy with muscle relaxant gel and 
strengthening exercises effectively reduces pain and improves function in individuals with 
Text Neck Syndrome, with no adverse effects observed. This approach offers a more efficient 
treatment and faster recovery compared to conventional therapy, making it a recommended 
addition to future physical therapy protocols.

Keywords: Mobile Phone, Muscle Relaxant, Rowing Exercise, Ultrasound Therapy, Y’s exercise.

Introduction
“Text neck” is a condition caused by overuse 

or repetitive stress injuries in which a person’s 
head droops or bends forward while they spend 
more time using their phones or other electronic 
devices (Shinde et al., 2023). First, the term “text 
neck” was coined by American Dr. Dean L. Fish-
man to mean the way looking down at a mobile 
phone while frequently flexing the neck at various 
angles may affect the normal curve of the cervi-

cal spine and result in neck pain and upper back 
muscle injury. The mobile phone is currently the 
most widely used device for a variety of daily ac-
tivities, including social media use, gaming, movie 
viewing, internet access, information sharing, and 
many more. A survey found that 79% of adults 
in the 18-44 age range spend most of their time 
on their smartphones (Kumari et al., 2021). The 
forces on the neck increase to 27 pounds when 
the head tilts forward at 15 degrees, 40 pounds 
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at 30 degrees, 49 pounds at 450 degrees, and 60 
pounds at 60 degrees. At 90 degrees, the mod-
el prediction was unreliable. Text neck syndrome 
directly affects the spine while the head position 
tilts forward at different degrees. Text neck syn-
drome can result in misalignment of the spine, 
Degeneration of spine, Disc hernia, compression 
of disc, damage of nerve, damage of muscles, and 
gastrointestinal issues loss of Lung volume capac-
ity (Bhattacharya et al., 2021). Moreover, the text 
neck posture causes the muscles to become more 
activated, which results in the development of 
trigger points in the suboccipital and Upper tra-
pezius muscles. This leads to headaches, neck 
pain, and eventually restrictions in the range of 
motion of the upper thoracic and cervical regions. 
The causes of Text Neck Syndrome are shown in 
the fish bone diagram (Figure 1). In McKenzie’s 
approach, posture correction is the main focus, 
and exercises like the Y’s and rowing exercises 
help to strengthen the scapular and neck mus-
cles. Because prolonged use of hand-held mobile 
devices causes anatomical and bio-mechanical 
changes in the cervical and thoracic spine, text 
neck syndrome has been dubbed an adverse pos-
tural phenomenon (Bhende et al., 2024). Ther-
apeutic ultrasound is a common therapeutic 
technique for enhancing connective tissue exten-
sibility and reducing pain associated with mus-
culoskeletal injuries. A type of acoustic energy 
known as ultrasound is transmitted by vibrating 
or mechanically deforming molecules. Ultrasound 
waves are absorbed by tissues, causing molecu-
lar friction and heat generation. The intensity of 
pain lessens as the tissue temperature rises by 
2˚C to 3˚C (Qing et al., 2021). The transmission 
of drug molecules through the skin under the in-
fluence of ultrasound is known as phonophore-
sis. Using ultrasound, phonophoresis delivers the 
medication topically through the skin. In order to 
actively transport medication into the underlying 
target tissue through both thermal and non-ther-
mal mechanisms, phonophoresis has been used 
to treat a variety of musculoskeletal disorders. 
Drugs can pass through the stratumcorneum and 
reach the underlying area with 10 phonophore-
sis, a painless and safe procedure. There is also 
a lower risk of overdosing and underdosing ac-
cording to this transdermal drug delivery method 
(Monisha et al., 2018). Studies on the effective-
ness of ultrasound therapy combined with muscle 
relaxants for text neck syndrome. The goal of the 
study was to determine how ultrasound therapy, 
both with and without the use of a muscle relax-
ant with strengthening exercise, reduces the pain 
and how these treatments influence the recovery 
time in individuals with text neck syndrome.

Figure 1. Fishbone Diagram of causes of Text 
Neck Syndrome (TNS) (Tsantili A-R et al., 2022).

FINER and PICO Criteria 
The research question was confirmed with 

FINER Criteria (Feasible: Achievable sample size, 
required expertise in ultrasound and physiother-
apy, available resources (equipment, gels, facili-
ties), and reasonable study duration, Interesting: 
Relevant to healthcare providers and patients, ad-
dressing the growing issue of text neck in the dig-
ital age, Novel: Limited studies comparing muscle 
relaxant gel vs. Aquasonic gel with strengthen-
ing exercises for this condition, Ethical; Non-in-
vasive, safe interventions with ethical approval 
and informed consent, Relevant: Contributes to 
clinical guidelines for effective, non-pharmacolog-
ical management of text neck syndrome). Framed 
using PICO Criteria (P: Patients with Text Neck 
Syndrome, I: Therapeutic Ultrasound combined 
with strengthening exercise protocol, C: Compar-
ing therapeutic ultrasound with muscle relaxant 
gel versus Aquasonic transmission gel, O: NPRS 
and NDI).

Research Question Statements: 
1.	 How is the combination of therapeutic ul-

trasound and muscle relaxant gel with a strength-
ening exercise protocol effective in treating text 
neck syndrome?

2.	 In what ways is the combination of thera-
peutic ultrasound and Aquasonic transmission gel 
with a strengthening exercise protocol effective in 
treating text neck syndrome?

Material and methods
Study Design and Ethical Clearance
A Randomized Controlled Trial was conduct-

ed at the Saveetha Hospital, Chennai, India, from 
November 2024 (3rd week) to December 2024 (1st 
week). A total of 52 patients, aged between18-45 
(Participants include College students and normal 
individuals), who met the inclusion criteria, were 
selected using a simple random sampling tech-
nique from the orthopedic department. The study 
approved from the Institutional Scientific Review 
Board (409/07/2024/ISRB/UGSR/SCPT). 
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Study Guideline 
The research followed the CONSORT (Consol-

idated Standards of Reporting Trials) guidelines 
throughout the study (Figure 2). 

Participants
Selection Criteria
This study included Patients with Text Neck 

syndrome (Diagnosis based on patient history and 
physical examination includes Restricted range of 
motion, Spasm with trigger points in suboccipi-
tal and upper trapezius muscle, X-ray revealing 
forward neck Posture ), both Male and Female, 
both Acute and Chronic pain, Age between18-45 
(Participants includes College students and nor-
mal individual), Patients with pain score between 
5 to 8 in Numerical Pain Rating Scale and Using 
mobile phones for more than 3-4 hours per day. 
This study excluded Individuals with a recent his-
tory of neck or back surgery, a recent history of 
trauma or fracture, congenital disorders of the 
cervical spine, patients have any psychiatric dis-
eases, patients with skin infections and patients 
suffering from any other condition that could 
cause myofascial or neuropathic pain in the Upper 
limb.

Sample Size Calculation
A Priori type of power analysis performed in 

G*Power (3.1.9.7). The total sample size required 
for a two-sample t-test with the selected param-
eters is 52 participants (26 in each group). This 

sample size ensures a balanced allocation (1:1 ra-
tio) and sufficient power (0.80) to detect a mean-
ingful difference between the two groups with an 
effect size of 0.80 at the α=0.05 significance level.

Group Allocation
A total of 52 patients, who were selected 

based on the inclusion criteria, were selected us-
ing a simple random sampling technique from 
orthopedic department. After obtaining informed 
consent from all participants, they were split into 
two groups of 26 subjects each at random using 
a computer-generated technique. The Group A 
referred to as the interventional group, received 
ultrasound therapy along with a muscle relax-
ant and strengthening exercises. The Group B 
referred to as the conventional group, received 
ultrasound therapy along with Aquasonic trans-
mission gel combined with strengthening exercis-
es. Demographic data were collected from each 
participant before treatment (Table 1).

Procedure
Study Intervention
The 26 patients in the interventional group 

received Therapeutic ultrasound with muscle re-
laxant Gel along with Strengthening Exercises for 
3 sets of 10 repetitions at 10 RM with 2 min rest 
for each set, 4 sessions per week, conducted on 
two consecutive days, for a duration of 2 weeks. 
Total treatment times per session were 30 min-
utes. The 26 patients in the conventional group 

Figure 2. CONSORT Flow chart of the study.

© 2025 Boopathy D. et al.
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received Therapeutic ultrasound with Aquasonic 
transmission gel, along with strengthening exer-
cise, has protocol followed in the interventional 
group.

Therapeutic Ultrasound for Conventional and 
Interventional Groups

Electroson 900, Technomed Electronics ultra-
sound, Mephenesin, Methyl nicotinate, and Cap-
sicum oleoresin (Phonophoresis) gel were utilized 
using continuous mode to provide ultrasound into 
the tissue at a frequency of 1 MHz and 1.2 W/
cm2. The treating physical therapist will use slow, 
circular motions to place the transducer head over 
the back of the neck. The treatment lasted for 
15 minutes in a session on interventional group, 
while the Conventional group utilized the Aqua-
sonic transmission gel with the same dosage of 
the interventional group (Monisha et al., 2018).

Strengthening Exercises 
Strengthening Exercises Protocol was 3sets of 

10 repetitions at 10 RM. 2 min rest for each set.
Y’s exercise (Bhende R et al., 2024):
Position: Prone with arms extended overhead, 

forming a “Y” shape with your body. Movement: 
While keeping your thumbs up and maintaining 
a straight spine, raise your arms in a controlled 
manner, focusing on squeezing your shoulder 
blades downward and inward. The Y’s exercise im-
proves posture and shoulder stability by strength-
ening the rotator cuff, upper back, and shoulders. 
It reduces the possibility of shoulder injuries by 
increasing scapular flexibility and mobility. It also 
improves general upper body strength and helps 
in rehabilitation (Figure 3).

Rowing exercise (Bhende R et al., 2024):
Position: sit or stand upright with chest open 

and shoulders back. With arms out in front, grip 
the TheraBand in both hands. Movement: Squeeze 
the  shoulder blades together and draw your el-
bows back to pull the TheraBand towards the tor-

so in a rowing motion. Rowing exercise improves 
posture and upper body strength by strengthen-
ing the arms, shoulders, and upper back. Through 
the maintenance of muscle balance, rowing re-
duces the risk of injury while also enhancing en-
durance and coordination (Figure 4).

Figure 3. Y’s exercise- Position with thumbs 
up and straighten spine with squeezing shoulder 
blades downwards and inwards.

Figure 4. Rowing exercise with TheraBand 
Squeezing the shoulder blades together and pull-
ing the TheraBand towards the torso.

 
Outcome Measure
All subjects were assessed using the Neck 

Disability Index and Numerical Pain Rating Scale 

Table 1. Demographic Data

Gender
Male 32
Female 20

Age
18-25 18
26-35 22
36-45 12

Comorbidities
Diabetes mellitus 8
Hypertension 7
Thyroid 8

Body Mass Index
16.5 to 18.5 (Underweight) 15
19.5 to 24.9 (Normal weight) 27
25 to 29.9 (Overweight) 10

Hours of mobile phone & 
other electronic use per day

3-4 hours 24
5-6 hours 18
>6 hours 10

© 2025 Boopathy D. et al.
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both before and after the intervention (on the 1st 

day and after 2 weeks of intervention).
The Neck Disability Index (NDI)
It is a self-reported scale of ten items that 

was used to assess disability. Every item responds 
to different grievances regarding neck pain that 
mostly manifests as restrictions on day-to-day 
activities. Six distinct statements, each repre-
senting an item, are graded on a scale of 0 to 5, 
where 5 represents severe disability and 0 indi-
cates no disability at all. The overall score rang-
es from zero to fifty. The most widely accepted 
method for reporting neck pain in the literature is 
the NDI. The total possible score is 50, and it is 
then converted into a percentage by multiplying 
by 100 (Irmak et al., 2019).

Numerical Pain Rating Scale (NPRS)
It is a self-reported measure of 0 to 10 score. 

The score 0 represents no pain and 10 represents 
severe pain. It	  helps to assess the level of 
pain (Afzal et al., 2023).

Statistical Analysis
All data were analyzed using SPSS version 27. 

The Wilcoxon test was applied to Groups A and B, 
while the Mann-Whitney U test was used to com-
pare the two groups. Age and Sex distribution of 
samples were illustrated in Table 2 and Table 3 
illustrates the difference in Numerical Pain Rat-
ing Scale (NPRS) scores within Groups A and B, 
and Table 4 shows the difference in Neck Disabil-
ity Index (NDI) scores within two groups. Table 5 
illustrates the difference between group A and B 
for Numerical Pain Rating Scale, while the Table 6 
shows the difference between the two groups for 
Neck Disability Index (NDI).

Results
The study noted that among the 26 patients 

in the interventional group, 10 (38.46%) were 
aged 18-25 years, 8 (30.76%) were aged 26-35 
years, and 8 (30.76%) were aged 36-45 years. 
In contrast, in the conventional group, out of 26 
patients, 8 (30.76%) were aged 18-25 years, 
14 (53.84%) were aged 26-35 years, and only 4 
(15.38%) were aged 36-45 years (Table 2).

Table2. Age and Sex distribution of samples

Age Group A Group B
Male Female Total Male Female Total

18-25 6 4 10 4 4 8
26-35 6 2 8 10 4 14
36-45 2 6 8 4 0 4
Total 14 12 26 18 8 26

A Wilcoxon signed-rank test revealed that 
after a 2-week interventional treatment course, 
administered 4 times a week, produced a statis-

tically significant reduction in the numerical pain 
rating scale (Fig. 5) for individuals with text neck 
syndrome (Z=–4.214, p=<0.001). For the Con-
ventional treatment course, administered 4 times 
a week, produced a statistically significant reduc-
tion in numerical pain rating scale (Table 3) for 
individuals with text neck syndrome (Z=–2.003, 
p=0.045).

Table 3. Comparison of NPRS within Group A 
& Group B

Groups Pre-Test
Mean±SD

Post-Test
Mean±SD

Z 
value

P-
value

Group A 
(N=26) 7.38±1.359 5.12±1.751 –4.214 <0.001

Group B 
(N=26) 7.62±1.098 7.23±1.070 –2.003 0.045

Figure 5. Graphical Representation of NPRS 
outcome for pre and post Test.

A Wilcoxon signed-rank test showed that over 
a 2-week interventional treatment course, giv-
en four times a week, resulted in a statistically 
significant decrease in the Neck Disability Index 
(Figure 6) for individuals with text neck syndrome 
(Z=–4.228, p<0.001). Similarly, the conventional 
treatment course, also administered four times a 
week, led to a statistically significant reduction in 
the Neck Disability Index (Table 4) for individuals 
with text neck syndrome (Z=-2.058, p=0.040).

Figure 6. Graphical Representation of NDI 
outcome for pre and post Test.

The Mann-Whitney U test revealed a greater 
significant difference in posttest were as pretest 
exhibited insignificant difference on NPRS (Ta-

© 2025 Boopathy D. et al.
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ble 5) between two groups Group-A & Group-B 
(U=91.50, p=<0.001). Since the p-value is less 
than the alpha level of 0.05, the null hypothesis 
is rejected, suggesting that the treatment method 
had a significant impact on text neck syndrome. 
The calculated r value for pre-test is approximate-
ly 0.051, indicating a very small effect size, while 
calculated the posttest r value is approximately 
0.635, indicating a large effect size.

The Mann-Whitney U test showed a significant 
difference in post-test scores on the NDI (Table 
6) between Group A and Group B (U=129.00, 
p<0.001). Given that the p-value is smaller than 
the 0.05 alpha level, study reject the null hypoth-
esis, indicating that the treatment method had 
a meaningful effect on text neck syndrome. The 
calculated r value for pre-test is approximately 
0.108, indicating a small effect size, while the cal-
culated posttest r value is approximately 0.531, 
indicating a large effect size.

Discussion
The study aimed to find out the effectiveness 

of ultrasound therapy along with muscle relax-
ant gel and Aquasonic transmission gel combined 
strengthening exercise on text neck syndrome. 
Text neck is spreading like wildfire and causing ir-
reversible harm. Sixty-two percent of smartphone 
users report having shoulder or neck pain. Be-
cause text neck is not severe enough to require 
surgery, protective measures are advised (Sarraf 
et al., 2023). One of the most well-known poor 
sagittal plane postures is forward head posture, 
which results in overstretching and shortening of 
muscle fibers. Overuse syndrome may develop if 
text neck syndrome is not addressed or treated in 
a timely manner, which could cause irreversible 
harm (Sathya et al., 2020). Most smartphone ac-
tivities involve users extending their arms forward 
or looking downward to view the screen. This pos-
ture places stress on the cervical spine and neck 

muscles by pushing the head forward, leading to 
increased anterior curvature in the lower cervical 
vertebrae and heightened posterior curvature in 
the upper thoracic vertebrae to maintain balance. 
One of the most prevalent bad sagittal plane pos-
tures is forward head posture. Chronic musculo-
skeletal pain has been linked to incorrect head 
and neck posture (Shah et al, 2018). Therapeu-
tic Ultrasound is one of the most popular physical 
therapy modalities for treating soft tissue injuries. 
Therapeutic US can be administered in two ways: 
1) Continuous mode 2) Pulsed mode. Thermal 
and non-thermal effects are the two categories 
of US therapeutic effects. The conduction veloci-
ty of nerve impulses, enzymatic activity, skeletal 
muscle contractile activity, the flexibility of colla-
gen tissue, regional blood circulation, pain sensi-
tivity, and muscle tension reduction have all been 
demonstrated to be impacted by this elevated 
temperature, also referred to as thermal effects 
(Abdel-aziem et al., 2014). A customized physio-
therapy treatment plan is very successful in help-
ing people who are addicted to smartphone use 
manage their TNS and SMS thumb. By carefully 
analyzing pain levels, hand discomfort, neck disa-
bility, and general well-being, our results highlight 
the notable gains made possible by customized 
interventions. To ensure long-term management 
of these common conditions in populations with 
smartphone addiction, more research is neces-
sary to optimize treatment protocols (Nathani et 
al., 2024). Every member who has been identi-
fied as having issues with limited range of motion 
(ROM) should receive physiotherapy services. 
Members should be trained to carry out McKenzie 
exercises on their own. Assess this activity’s pro-
gress on a regular basis (Kurniawati et al., 2021). 
According to available data, US therapy may have 
a major impact on MPS patients’ pain but not their 
range of motion. The effects of US on pain and 
range of motion are inconclusive due to the high 

Table 4. Comparison of NDI within Group A & Group B

Groups Pre-Test
Mean±SD

Post-Test
Mean±SD Z value P-value

Group A (N=26) 74.73±14.024 60±13.002 –4.228 <0.001
Group B (N=26) 77.81±13.799 77±14.083 –2.058 0.040

Table 5. Comparison of NPRS between Group A & Group B

Tests Mean±SD Z value W U P-value r-value
Pre-test 7.50±1.229 –0.369 669.50 318.50 0.712 0.05
Post-test 6.17±1.790 –4.578 442.50 91.50 <0.001 0.63

Table 6. Comparison of NDI between Group A & Group B

Tests Mean±SD Z value W U P-value r-value
Pre-test 76.27±13.862 –0.779 646.50 295.50 0.436 0.10
Post-test 68.50±15.929 –3.829 480.00 129.00 <0.001 0.53

© 2025 Boopathy D. et al.
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risk of bias. Because of the extremely small sam-
ple sizes, incomplete patient-reported outcomes, 
and the extremely poor quality of some studies, 
the relevant evidence is very weak. However, 
large-scale, high-quality RCTs with bias-checking 
measures and key outcome assessments should 
validate the effects of US therapy on MPS (Xia et 
al., 2017). In individuals with chronic neck pain, 
incorporating static ultrasound or diadynamic cur-
rents on upper trapezius myofascial trigger points 
into a manual therapy program offered no addi-
tional benefits compared to manual therapy on its 
own (Dibai-Filho et al., 2017). Text neck is com-
mon among young people in Islamabad, and it is 
more common among those who use their phones 
for longer than three hours every day. To prevent 
more injuries and disability, it is important to reg-
ularly strengthen the neck muscles and maintain 
proper cervical spine alignment when using a cell 
phone (Purushothaman et al 2023). Finally, this 
study demonstrated how extended mobile phone 
use impacts JPE, which in turn causes musculo-
skeletal symptoms and changes in neck posture. 
Therefore, in order to maintain a healthy lifestyle, 
doctors, physical therapists, and smartphone us-
ers must be aware of these negative effects and 
health risks and take the necessary precautions 
(Nawaz et al., 2021). Research indicates that con-
tinuous ultrasound therapy is more effective than 
pulsed or sham ultrasound in alleviating pain at 
rest in individuals with MPS. Additionally, both 
continuous and pulsed ultrasound therapies out-
perform sham ultrasound in enhancing psycho-
logical well-being (Ilter et al., 2015). Although it’s 
commonly believed that adults are more likely to 
experience this kind of issue, prolonged and exces-
sive use of computers or smartphones can cause 
a number of physical issues during adolescence, 
which is marked by periods of rapid growth. The 
literature has recently drawn attention to prob-
lems that can develop into major health issues, 
like the rise in young people’s excessive use of 
electronic devices and sedentary lifestyles (Da-
vid et al., 2021). Physiotherapists providing per-
sonalized exercise and related programs should 
educate individuals of all ages on maintaining 
proper posture while using handheld mobile de-
vices. Prolonged use of such devices can lead to 
Text Neck Syndrome, which may adversely im-
pact the growth and development of children and 
adolescents (Tsantili et al., 2022). Text neck pain 
was common in female student with the usage of 
smartphones in daily life. The lack of knowledge 
about warm-up exercise, posture change and 
break-away while using smart-phone was lacking 
in most of the students (Khan et al., 2018). Using 
a smartphone while seated in a chair without back 
support significantly contributes to poor posture 
compared to other smartphone usage positions. 

Hence, it is essential to provide guidance and ed-
ucation on proper smartphone usage conditions 
to reduce head strain and minimize pressure on 
this area (Sarraf et al., 2023). The present study 
concluded that text neck has progressed and has 
not received enough treatment. Deformation of 
the cervical spine will result from prolonged neck 
flexion. It has been demonstrated that when cer-
vical misalignment is corrected, radiographic and 
electromyological changes also improve neu-
rologic symptoms (Chu et al., 2022).The neck 
pain caused by smartphones and related issues 
is chronic and progressive in nature, prompt di-
agnosis and the key to treating Text Neck Syn-
drome will be interventions and a thorough un-
derstanding of postural correction. When creating 
an evidence-based protocol, more clinical trials 
confirming the efficacy of current practice will be 
very helpful (Neupane et al., 2017, Sri Lekha et 
al., 2025, Balaji, 2025, M. K. et al.,2024).

Conclusion 
The study concluded that ultrasound thera-

py combined with muscle relaxant and strength-
ening exercises is effective in reducing pain and 
improving functional activity in individuals with 
Text Neck Syndrome. No adverse effects were ob-
served in either the interventional or convention-
al groups during the study. Therefore, ultrasound 
therapy with muscle relaxant and strengthening 
exercises offers a more effective treatment with 
a shorter recovery time for Text Neck Syndrome 
compared to conventional therapy. This interven-
tion is thus recommended for inclusion in future 
physical therapy treatment protocols. 
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