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Abstract 
Introduction: Text Neck Syndrome, coined by Dr. Dean L. Fishman (2008), is a modern musculoskeletal disorder 
caused by prolonged forward neck flexion during smartphone and device use. This posture increases cervical strain, 
leading to pain, stiffness, and postural deformities. 
Preventive strategies include ergonomic awareness, posture correction, and strengthening of neck muscles. 
Objective: To investigate the correlation between daily screen time and the severity of Text Neck Syndrome among 
Indian adolescents and to investigate the correlation between daily screen time and the disability of the neck 
Method: A cross-sectional observational study was conducted among 123 adolescents (aged 16–18 years) from selected 
schools and colleges in Bengaluru, India, using stratified random sampling. 
Ethical approval and informed consent were obtained. Data included demographic details, screen time screenshots, and 
responses to two validated tools: the Neck Disability Index (NDI) and Smartphone Addiction Scale–Short Version 
(SAS-SV). NDI assessed neck-related functional disability, while SAS-SV measured smartphone addiction levels. 
Participants were categorized into three screen time groups: 0–5, 5.1–10, and >10 hours per day. Data were analyzed 
using SPSS version 23.0 to examine associations between screen time, text neck symptoms, and neck disability. Results: 
Means and standard deviations summarized continuous variables; frequencies and percentages described categorical 
data. Independent t-tests and ANOVA assessed relationships between screen time, smartphone addiction (SAS), and 
neck disability (NDI). Results showed no statistically significant association (p > 0.05) between screen time, addiction, 
and neck disability. 
Discussion: This study investigated the association between screen time, smartphone addiction (SAS), and neck 
disability (NDI) in adolescents. Although prior research demonstrates that prolonged smartphone use increases neck 
pain and musculoskeletal risk, our findings showed no significant relationship between total screen time and neck 
disability. However, longer screen exposure was associated with higher smartphone addiction scores, indicating 
behavioral dependency. Biomechanical strain from sustained forward head posture and poor ergonomics may contribute 
to musculoskeletal issues over time. These results highlight the importance of combining ergonomic education, postural 
awareness, and behavioral interventions to reduce smartphone addiction and mitigate potential long-term physical and 
psychosocial health risks. 
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Introduction
The term “Text Neck Syndrome” was first introduced by 
Dr. Dean L. Fishman in 2008, and it is also commonly 
referred to as “Turtle Neck Posture”1. This condition 
describes a repetitive stress injury caused by the 
prolonged forward flexion of the neck, a posture 
frequently adopted while using handheld electronic 
devices such as smartphones, tablets, and even laptops. 
With the increasing dependence on digital technology in 
daily life, individuals often spend extended periods 
looking down at their screens, unknowingly placing 
excessive strain on the cervical spine. 
The sustained downward head posture leads to an 
imbalance in the normal curvature of the neck and places 
abnormal mechanical stress on the cervical vertebrae, 
muscles, and supporting ligaments. Over time, this 

repetitive strain can result in neck pain, stiffness, muscle 
fatigue, and even radiating shoulder or upper back 
discomfort. If unaddressed, these biomechanical stresses 
may contribute to early cervical spinal degeneration, disc 
compression, and postural deformities such as forward 
head posture and rounded shoulders2. 
Ultimately, Text Neck Syndrome has emerged as a 
modern musculoskeletal problem associated with the 
digital era, emphasizing the need for postural awareness, 
ergonomic education, and preventive physiotherapy 
interventions to reduce its long-term impact on spinal 
health. 
Recent surveys indicate that nearly 97% of adolescents 
are active on social media platforms such as WhatsApp, 
Instagram, and Facebook3, (This widespread digital 
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engagement results in prolonged use of handheld devices, 
leading to sustained forward-neck posture. Over time, 
this repetitive posture increases the mechanical load on 
cervical structures and contributes to symptoms such as 
stiffness, neck pain, and upper back discomfort, all 
features commonly associated with text neck syndrome. 
Several studies have shown that adolescents spend an 
average of 5–7 hours daily using electronic screens5. 
Following the COVID-19 pandemic, screen exposure has 
significantly increased due to the integration of online 
education, entertainment, and social interaction into daily 
life. This extended screen time has heightened the risk of 
musculoskeletal strain and posture-related disorders 
among teenagers6. 
The prevalence of text neck symptoms among 
adolescents has increased by approximately 16% 
following the pandemic, with recent studies reporting 
rates as high as 69%7. 
 
Pathophysiology: 
Text Neck Syndrome develops primarily due to repetitive 
and sustained forward flexion of the cervical spine, a 
posture that significantly alters the natural biomechanics 
of the neck. The cervical spine is designed to support the 

head in an upright, neutral position, maintaining a gentle 
lordotic curvature that distributes mechanical loads 
evenly across the vertebral bodies, intervertebral discs, 
and surrounding musculature. However, when the neck is 
flexed forward as is common during prolonged 
smartphone or tablet use the center of gravity of the head 
shifts anteriorly relative to the body’s vertical axis. This 
positional change dramatically increases the moment arm 
and thus the torque acting on the cervical spine, leading 
to excessive mechanical stress on the musculoskeletal 
and ligamentous structures of the neck. 
When the head is maintained in a neutral posture (0° 
flexion), the cervical spine supports approximately 5 
kilograms, corresponding to the average weight of the 
human head. However, as the degree of neck flexion 
increases, the effective load transmitted to the cervical 
spine rises exponentially: 
At 15°, the load increases to about 12 kilograms, At 30°, 
to approximately 18 kilograms, 
At 45°, to around 22 kilograms, and 
At 60°, the cervical spine experiences an estimated 27 
kilograms of compressive force.

 
 

Figure 1: Weight load on the cervical spine at varying degree 
 
This progressive increase in mechanical demand results 
in overloading of the cervical vertebrae, intervertebral 
discs, facet joints, and associated soft tissues, including 
the trapezius, levator scapulae, sternocleidomastoid, and 
deep cervical flexor muscles. Over time, such repetitive 
stress can cause microtrauma to these structures, 
initiating a cascade of degenerative changes such as disc 
dehydration, annular tears, early osteophytic formations, 
and joint dysfunction. 
From a musculoskeletal perspective, this sustained 
forward head posture leads to muscle imbalance between 
the anterior and posterior neck musculature. The deep 
cervical flexors become lengthened and weakened, while 
the upper trapezius, levator scapulae, and suboccipital 
muscles become shortened and overactive, leading to 
myofascial trigger points and chronic tension. This 
imbalance disturbs the normal kinematic chain of the 
cervical and thoracic regions, further promoting loss of 
the natural cervical lordosis and contributing to postural 
deformities such as rounded shoulders and a forward 

head posture. Clinically, individuals with Text Neck 
Syndrome often present with neck and shoulder pain, 
stiffness, reduced cervical range of motion, occipital 
headaches, and sometimes radiating pain or paresthesia 
due to irritation or compression of the cervical nerve 
roots. Prolonged exposure to these mechanical stresses 
may also impair proprioceptive control and postural 
stability, affecting functional movements and overall 
spinal health. 
Ultimately, the pathophysiology of Text Neck Syndrome 
illustrates how modern lifestyle habits, especially the 
pervasive use of digital devices can disrupt the delicate 
balance of the cervical spine. The condition underscores 
the importance of ergonomic education, postural 
correction, strengthening of deep neck flexors, and 
regular movement breaks as essential preventive 
strategies to mitigate the long-term consequences of this 
growing musculoskeletal concern 
 
Need Of Study 
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While several international studies have examined the 
relationship between mobile device use and neck pain, 
research in the Indian context remains limited, 
particularly among adolescents aged 16–18 years. This 
population is especially vulnerable due to frequent digital 
engagement for academic and recreational activities. 
Despite India’s high rate of smartphone use, there is a 
lack of data assessing the impact of screen habits on 
adolescent musculoskeletal health. 
Post-pandemic lifestyle changes have further increased 
screen exposure, contributing to a rise in TNS cases. 
Global studies report a 45–70% prevalence of TNS 
among youth, but there are limited studies which tell us 
about the importance of screen time and the severity of 
text neck syndrome or the disability of the neck. Hence, 
the need of the study is to find out the correlation of 
screen time and the severity of text neck syndrome and 
neck disability. 
 
Objectives 
1.To investigate the correlation between daily screen 

time and the severity of Text Neck Syndrome among 
Indian adolescents. 
2.To investigate the correlation between daily screen 
time and the disability of the neck  
 
Methodology And Procedure 
Study Design: A cross-sectional observational design 
was employed to evaluate the association between screen 
time and text neck syndrome and screen time and neck 
disability among adolescents. 
Study Setting:The study was conducted in selected 
schools and colleges in Bengaluru, India Sampling 
Method and Sample Size: Sample size was calculated 
using Cochran’s formula for cross-sectional studies 
(Cochran, 1977). A total of 123 participants were 
recruited using stratified random sampling.

 
 
 
Participants: 
Inclusion criteria: 
Subjects who are willing to participate in the study. 
Age group between 16-18 
Both Genders were included. 
Exclusion criteria: 
Unwillingness to participate. 
Participants with recent surgery or any kind of trauma 
to the head & neck. 
 
Outcome Measures 
Two standardized outcome measures were used in this 
study: 
1. Neck Disability Index (NDI) 

2. Smartphone Addiction Scale – Short Version (SAS-
SV) 
1.Neck Disability Index (NDI): 
The Neck Disability Index (NDI) is a widely used self-
report questionnaire that assesses the impact of neck pain 
on an individual’s daily activities8 
Purpose: 
It quantifies how much neck pain interferes with 
functional activities such as personal care, lifting, 
reading, work, driving, and recreation. 
 
Structure: 
The NDI consists of 10 items; each scored from 0 (no 
disability) to 5 (complete disability). Scoring: 
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Total scores range from 0 to 50, with higher scores 
indicating greater disability. The score can be expressed 
as a percentage to facilitate interpretation. 
 
Interpretation: 
• 0–4: No disability 
• 5–14: Mild disability 
• 15–24: Moderate disability 
• 25–34: Severe disability 
• 35–50: Complete disability 
The NDI has demonstrated excellent reliability (ICC = 
0.89–0.94) and validity across multiple populations 8,9. 
 
3. Smartphone Addiction Scale – Short Version (SAS-
SV) 
The Smartphone Addiction Scale – Short Version (SAS-
SV) is a validated screening instrument developed to 
measure smartphone addiction levels among adolescents 
and adults 10. 
Purpose: 
The SAS-SV helps identify individuals at risk for 
problematic smartphone use, often referred to as 
“smartphone addiction.” 

Structure: It consists of 10 items rated on a 6-point Likert 
scale (1 = Strongly Disagree to 6 = Strongly Agree). 
Total scores range from 10 to 60, with higher scores 
representing a higher degree of smartphone dependence. 
Cut-off Scores: 
•Males: ≥ 31 indicates high risk 
•Females: ≥ 33 indicates high risk 
 
The SAS-SV shows strong internal consistency 
(Cronbach’s α = 0.91) and excellent test–retest reliability 
(ICC = 0.83) 10 
 
Measurement of Screen Time 
Participants were asked to submit screenshots of their 
screen time obtained from their device settings 
(smartphones, laptops, or tablets) which was divided into 
the number of days and the average of 1 day was taken 
We had divided the categories of screen time in 3 groups 
Category 1: 0-5 hours per day 
Category 2: 5.1- 10 hours per day 
Category 3: >10 hours per day

 
 

 
 
Results 
Statistical Analysis 
Statistical analysis was performed using SPSS version 23.0. Continuous variables were expressed as mean ± standard 
deviation, while categorical variables were presented as frequency and percentage. An independent t-test was used to 
assess whether neck disability index (NDI) scores differed based on addiction status. A p-value of <0.05 was considered 
statistically significant. 

Table 1: Distribution based on age 
 Frequency Percent 

Age 17years 50 40.7 

18years 73 59.3 

Total 123 100.0 
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The table shows the age distribution of the participants. Out of a total of 123 subjects, 50 (40.7%) were 17 years old, 
while the majority, 73 (59.3%), were 18 years old. 
 

 
Figure 2: Representation based on age 

 
Table 2: Distribution based on gender 

 Frequency Percent 

Gender Female 49 39.8 

Male 74 60.2 

Total 123 100.0 

 

 
Figure 3: Representation based on gender 

 
 

Table 3: Distribution based on screen time 
 Frequency Percent 

Screen time (0-5 Hours) 29 23.6 

(5.1-10 hours) 79 64.2 

>10hours 15 12.2 

Total 123 100.0 

 
The table describes the distribution of participants based on their screen time. Among the 123 subjects, 29 (23.6%) 
reported screen time between 0–5 hours, the majority 79 (64.2%) had screen time between 
5.1–10 hours, and 15 (12.2%) reported more than 10 hours of screen time. 
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Figure 4: Representation based on screen time 

Table 4: Distribution based on screen addiction 
 Frequency Percent 

SAS Score Addictive 116 94.3 

Non addictive 7 5.7 

Total 123 100.0 

 
 
The table shows the classification of participants based on SAS scores. Out of 123 subjects, 116 (94.3%) were 
categorized as addictive, while only 7 (5.7%) were classified as non-addictive. This indicates that the majority of 
participants fell into the addictive group. 
 

 
Figure 5: Representation based on screen addiction 

 
Table 5: Distribution based on screen addiction in males and females 

SAS Score Frequency Percent 

Female Addictive 45 36.6 

Non addictive 4 3.3 

Male Addictive 71 57.7 

Non addictive 3 2.4 

 
Among females, 45 (36.6%) were classified as addictive and 4 (3.3%) as non-addictive. Among males, 71 (57.7%) were 
found to be addictive, while 3 (2.4%) were non-addictive. This shows that addictive behaviour was more prevalent in 
both genders, with a higher proportion among males. 
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Graph 1: Representation based on screen addiction in males and females 

 
Table 6: Comparison of NDI based on screen addiction. 

 N Mean Std. Deviation t value p value 

Addicted 116 17.56 14.343 
0.782  

0.436 
Non addicted 6 12.96 3.561 

 
The table compares the mean scores between addicted and non-addicted participants. Out of 122 subjects analyzed, the 
addicted group (n = 116) had a mean score of 17.56 ± 14.34, whereas the non-addicted group (n = 6) had a lower mean 
score of 12.96 ± 3.56. The difference between the two groups was not statistically significant (t = 0.782, p = 0.436). The 
result does not provide evidence of an association between addiction and neck disability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 2: Representation of NDI between screen addicted and non-addicted category 
 

Table 7: Screen time and SAS 
Screen time N Mean (SAS) 

Std. Deviation 
F value p value 

(0-5 Hours) 29 55.28 12.957  

2.179 

 

0.118 (5.1-10 hours) 77 56.97 16.966 

>10hours 15 65.55 17.179 

When Screen Addiction Scores (SAS) were compared across different categories of screen time, participants with 0–5 
hours of screen time had a mean SAS of 55.28 ± 12.96, those with 5.1–10 hours had a slightly higher mean of 56.97 ± 
16.97, while participants with more than 10 hours of screen exposure recorded the highest mean SAS of 65.55 ± 17.18. 
Although the mean SAS tended to increase with longer screen time, the difference among the groups was not 
statistically significant (F = 2.179, p = 0.118) 
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Graph 3: Screen Time and SAS 

 
Table 8: Screen time and NDI 

Screen time N Mean (NDI) Std.Deviation F value p value 

(0-5 Hours) 29 19.31 17.686  

0.399 

 

0.673 (5.1-10 hours) 78 16.57 13.214 

>10hours 15 17.47 10.286 

 
 
When Neck Disability Index (NDI) scores were compared across different screen time categories, participants with 0–5 
hours of screen time had a mean NDI of 19.31 ± 17.69, those with 5.1–10 hours showed a slightly lower mean of 16.57 
± 13.21, and participants with more than 10 hours of screen exposure recorded a mean of 17.47 ± 10.29. The differences 
between the groups were not statistically significant (F = 0.399, p = 0.673), indicating that screen time duration was not 
associated with NDI scores in this study. 
 

 
Graph 4: Screen time and SAS 

 
Discussion 
This study examined the association between screen 
time, smartphone addiction (SAS), and neck disability 
(NDI) among adolescents. With the growing reliance on 
digital devices, musculoskeletal disorders linked to 
prolonged smartphone use have emerged as a major 
health concern, especially in young populations. Several 
studies worldwide have consistently demonstrated a 

positive correlation between excessive smartphone use 
and increased neck pain or disability. 
A systematic review and meta-analysis conducted by 17, 
which included over 10,000 participants, found that 
individuals who overused smartphones had 
approximately 2.34 times higher odds of developing neck 
pain compared to those with limited usage. Similarly2, 
reported that among Indian university students aged 18–
26 years, those who used smartphones for more than 
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three hours daily and scored higher on the Smartphone 
Addiction Scale had an 85% prevalence of neck pain, 
compared to much lower rates among low-usage groups. 
These findings support a dose-response relationship 
between screen exposure and neck pain prevalence. 
Consistent evidence has also been found among younger 
populations. A meta-analysis on sedentary behavior and 
neck pain in children and adolescents revealed that 
prolonged mobile phone use was significantly associated 
with neck pain (OR = 1.36). A prospective cohort study 
by18 further demonstrated that poor neck posture 
observed at approximately 17 years of age predicted 
persistent neck pain at age 22, suggesting that early 
postural habits associated with mobile device use can 
contribute to long-term musculoskeletal issues. 
Beyond physical discomfort, excessive smartphone use 
has also been linked to behavioral and functional 
impairments. A study by 4 found that individuals with 
higher smartphone use experienced not only greater 
musculoskeletal pain but also difficulties in academic 
focus and sleep regulation. Similarly19 reported that 
adolescents with greater daily screen exposure exhibited 
poorer concentration and increased fatigue. Another 
longitudinal study conducted by 20 among school-aged 
children (10–15 years) found that baseline screen time 
predicted a higher incidence of neck and shoulder pain 
after one year, even after adjusting for confounding 
variables such as gender, BMI, and sleep duration. 
 
Biomechanically, tilting the head forward while viewing 
a screen increases the load on the cervical spine 
exponentially 13 demonstrated that at a 60-degree head 
tilt, the cervical spine endures approximately 27 kg of 
force. Prolonged maintenance of this posture results in 
muscle fatigue and increased strain on cervical structures. 
Sedentary behavior exacerbates this risk. A meta-analysis 
in BMC Public Health by 21 found that sitting for more 
than four hours per day without posture change increased 
the risk of neck pain by around 45%, and more than six 
hours raised it by nearly 88%. Poor ergonomic setup such 
as low device positioning, lack of neck support, and 
insufficient breaks further worsens outcomes 22. 
Evidence from intervention-based studies indicates that 
ergonomic education and physical activity can 
significantly reduce musculoskeletal risk. For instance,23 
conducted a postural education and stretching 
intervention among Korean high-school students and 
observed a reduction in neck and shoulder pain 
prevalence from 82.5% to 66.4% within three months. 
Similarly, randomized trials among adults demonstrated 
that incorporating posture shifts and active breaks 
significantly reduced the risk of neck and lower back 
pain 24 . These findings highlight that simple ergonomic 
and behavioral strategies can have meaningful protective 
effects. 
However, in contrast to many of these findings, our study 
did not reveal a statistically significant relationship 
between total screen time and the outcome measures 
(NDI and SAS scores). This indicates that, within our 
study population, the total duration of screen exposure 
may not directly predict the degree of neck pain or 
disability. This lack of association may be due to 
variations in posture, physical activity, or ergonomic 

awareness among participants, as well as possible 
adaptation or resilience factors that mitigate the physical 
strain of prolonged use. 
Despite this, our study found a clear trend of increased 
smartphone addiction with longer screen time, consistent 
with previous research describing behavioral dependency 
patterns in excessive digital users. 10 and 25 both found 
that extended screen exposure was positively correlated 
with higher smartphone addiction scores, regardless of 
the presence or absence of physical symptoms. This 
suggests that while musculoskeletal outcomes may vary 
across individuals, psychological and behavioral 
dependence develops more predictably with greater 
screen use. 
 
The increased addiction associated with longer screen 
time raises concerns about the long-term psychosocial 
and health implications of digital overuse. Addiction can 
lead to reduced physical activity, disrupted sleep, and 
poor posture, indirectly increasing the risk of 
musculoskeletal problems over time. Therefore, it is 
possible that the relationship between screen time and 
physical outcomes is indirectly mediated by behavioral 
addiction, lifestyle habits, and psychosocial stress rather 
than by screen exposure alone. 
This emphasizes the need for comprehensive 
interventions that combine behavioral regulation with 
ergonomic awareness. Merely limiting screen duration 
may not be sufficient to prevent adverse health outcomes. 
Instead, educational programs focusing on healthy 
posture, regular physical activity, self-regulation of 
device use, and digital well-being are likely to be more 
effective in addressing both addiction and 
musculoskeletal health. 
 
Conclusion 
This study explored the relationship between screen time, 
smartphone addiction, and neck disability among 
adolescents and young adults. While existing literature 
strongly supports the link between prolonged digital 
device use and musculoskeletal complaints, our findings 
present a nuanced perspective. No statistically significant 
association was observed between total screen time and 
outcome measures such as the Neck Disability Index 
(NDI) and Smartphone Addiction Scale (SAS) scores. 
This suggests that screen duration alone may not directly 
predict physical discomfort or functional impairment in 
this population. Factors such as individual posture, 
ergonomic awareness, physical activity, and behavioral 
adaptations may mitigate the physical impact of 
prolonged device use. 
However, our study highlighted that smartphone 
addiction increased proportionally with higher screen 
time, reinforcing the notion that prolonged device 
exposure promotes behavioral dependency even in the 
absence of immediate physical symptoms. This is 
particularly important because addiction may indirectly 
contribute to musculoskeletal issues over time through 
sedentary behavior, poor posture, reduced physical 
activity, disrupted sleep, and impaired focus. Therefore, 
while short-term physical outcomes may not show 
significant changes, the psychological and behavioral 
consequences of prolonged screen use warrant attention. 
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These findings emphasize the importance of adopting a 
multifaceted approach to digital wellness. Interventions 
should not solely focus on reducing screen time but also 
incorporate postural education, ergonomic awareness, 
scheduled micro-breaks, and strategies for responsible 
device use. Such comprehensive measures are likely to 
prevent the development of smartphone addiction while 
reducing long-term risks for neck and musculoskeletal 
disorders. 
In conclusion, our study contributes to the understanding 
of the complex relationship between screen exposure, 
addiction, and musculoskeletal health. It underscores that 
behavioral dependency may develop independently of 
immediate physical discomfort, highlighting the need for 
proactive interventions targeting both mental and 
physical health. Future longitudinal research should 
explore the temporal dynamics of screen use, addiction, 
and musculoskeletal outcomes to design evidence-based 
strategies that promote holistic well-being among 
adolescents and young adults. 
 
Limitations: 
 
1. Although statistically adequate, the sample size may 
not have been large enough to detect subtle associations 
or represent the broader adolescent population. 
 
2. Responses to the Neck Disability Index (NDI) and 
Smartphone Addiction Scale–Short Version (SAS-SV) 
were self-reported, making them susceptible to recall bias 
and social desirability bias. 
 
3. Data were collected at one point in time, preventing 
assessment of changes in smartphone usage patterns, 
posture, or neck symptoms over time. 
 
4. Factors such as physical activity level, ergonomic 
practices, sitting posture, duration of uninterrupted 
smartphone use, academic workload, sleep quality, stress, 
body mass index (BMI), and previous musculoskeletal 
conditions were not evaluated and may have influenced 
the results. 
 
Although screen time was recorded, the study did not 
assess the posture adopted during device use, neck 
flexion angle, frequency of breaks, or the type of device 
used, all of which may influence cervical spine loading. 
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