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Abstract 
Text Neck Syndrome (TNS), resulting from prolonged smartphone use and forward head posture (FHP), has become 
a significant public health issue among university students. This cross-sectional study examined its effects on scapular 
positioning, hand-eye coordination, and sleep quality in 222 college students (aged 18–25.5 years) from Delhi NCR, 
selected via convenience sampling. Participants included those with ≥3 hours/day of smartphone use and FHP (cranio-
vertebral angle <50°), while individuals with high anxiety/depression scores (HADS >7), prior injuries, or neurological 
conditions were excluded. 
Assessments revealed significant correlations between FHP and altered scapular kinematics, including increased 
upward rotation at 60°–90° abduction (*p* < 0.01) and reduced protraction (*p* < 0.05). Hand-eye coordination, 
measured via the Alternate Hand Wall Toss Test, was negatively impacted by pain levels (*r* = 0.145, *p* = 
0.031). Additionally, 83.3% of participants reported poor sleep quality (PSQI >5), which was associated with higher 
pain levels (*r* = 0.165, *p* = 0.014) and increased screen time (*r* = 0.202, *p* = 0.002). Notably, 94.6% 
exhibited mild FHP (CV angle: 40°–50°). 
The findings highlight the detrimental effects of TNS on musculoskeletal function and sleep quality among students. 
The study underscores the urgent need for ergonomic interventions, posture correction strategies, and screen-time 
moderation in academic settings to mitigate the growing health risks associated with TNS. 
Keywords: Text Neck Syndrome, forward head posture, scapular dyskinesis, sleep quality, hand-eye 
coordination 
 
INTRODUCTION 
In the digital age, the widespread adoption of smartphones and handheld electronic devices has given rise 
to a novel musculoskeletal disorder known as text neck syndrome. This condition, clinically referred to 
as "turtle neck posture". results from the sustained forward flexion of the cervical spine during prolonged 
device use [1]. Characterised by a constellation of symptoms including cervicalgia, upper back pain, 
shoulder dysfunction, and cephalalgia, text neck syndrome represents a significant public health concern 
with increasing prevalence across all age groups [2]. 
The pathomechanics of this condition involve a complex interplay of postural deviations and 
biomechanical stressors. When the head assumes a forward-tilted position during device use, the cervical 
spine experiences a substantial increase in gravitational load - with every inch of forward head posture 
adding approximately 10 pounds of additional weight bearing on cervical structures [3]. This mechanical 
disadvantage leads to flattening of the normal cervical lordosis, overstretching of the nuchal ligament, 
and compensatory hyper-activation of the deep cervical flexors and upper trapezius muscles [4]. Over time, 
these adaptations result in muscular fatigue, myofascial trigger point development, and potential 
compromise of neural structures within the cervical region [5]. 
Epidemiological data reveals alarming trends in device usage patterns that predispose to text neck 
syndrome. Contemporary research indicates that 79% of young adults maintain near-continuous 
smartphone accessibility, with average usage exceeding 4-6 hours daily [6]. This behavioural pattern is 
particularly concerning given the established dose-response relationship between device usage duration 
and musculoskeletal symptom severity [7]. Secondary manifestations including tension-type headaches, 
temporomandibular joint dysfunction, and scapular dyskinesia further compound the clinical 
presentation [8]. 
The ramifications of text neck syndrome extend beyond the musculoskeletal system, with emerging 
evidence linking poor cervical posture to respiratory compromise, sleep disturbances, and diminished 
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quality of life [9]. The blue light emission from digital screens may exacerbate these effects by disrupting 
circadian rhythms and sleep architecture [10]. Furthermore, the syndrome's impact on proprioceptive 
acuity and cervico-ocular reflexes may impair postural control and increase injury risk during physical 
activities [11]. 
The aim of this study the impact of text neck syndrome on static scapula position, hand eye coordination 
and quality of sleep among college students. 
 
METHODS 
Text neck was assessed symptomatically. Scapular position used Lateral Scapular Slide Test, hand-eye 
coordination via Alternate Hand Wall Toss Test, and sleep quality with Pittsburgh Sleep Quality Index. 
Standardised tools (goniometer, inclinometer, weighing machine) ensured measurement accuracy. The 
study aimed to identify correlations between text neck syndrome and musculoskeletal/sleep impairments 
in young adults. 
This cross-sectional study examined text neck syndrome and its effects on scapular position, hand-eye 
coordination, and sleep quality among college students (18-25.5 years) in Delhi NCR. Using convenience 
sampling, 82 participants (G*Power calculation, α=0.05, power=0.80, effect size=0.30) with ≥3 hours/day 
smartphone use and forward head posture (CV angle<50°) were included. Exclusions: HADS score>7, 
injuries, or neurological/cardiovascular conditions. 
Measurement Procedures 
Cranio-vertebral Angle Assessment 
The cranio-vertebral angle (CVA) was measured using the On Protractor mobile application with 
participants seated on a stool maintaining eye-level gaze. Two reflective markers were placed at the C7 
spinous process and tragus. The angle formed between the line connecting these markers and a vertical 
plumb line from C7 was measured three times, with the mean value recorded. This non-invasive 
measurement demonstrated excellent reliability, with inter-rater reliability of 0.879 and intra-rater 
reliability of 0.991, ensuring consistent postural assessment across participants. 
 
Scapular Position Evaluation 
Scapular kinematics were assessed through two complementary methods. The Lateral Scapular Slide Test 
(LSST) quantified scapular protraction in three standardised positions: neutral standing (0°), hands-on-
hips (45° abduction), and 90° glenohumeral abduction with internal rotation. A digital inclinometer 
precisely measured scapular upward rotation at rest and during progressive humeral elevation (60°, 90°, 
and 120° abduction). Three consecutive measurements were taken for each position, with the average 
used for analysis. Scapular dysfunction was operationally defined as ≥1.5cm side-to-side difference in any 
test position. 
 
Hand-Eye Coordination Testing 
Motor coordination was evaluated using the standardised Alternate Hand Wall Toss Test. Participants 
performed rapid alternating ball throws against a wall-mounted target from 2 meters distance during three 
30-second trials. The total number of successful catches was recorded, with higher scores indicating better 
hand-eye coordination. This test provided quantitative assessment of visuomotor integration capabilities 
potentially affected by cervical dysfunction. 
 
Sleep Quality Assessment 
The Pittsburgh Sleep Quality Index (PSQI) was administered to evaluate seven sleep domains over the 
preceding month. This validated 19-item questionnaire generated component scores (0-3) for sleep 
quality, latency, duration, efficiency, disturbances, medication use, and daytime dysfunction. A global 
PSQI score ≥5 served as the cutoff for clinically significant sleep disturbance, allowing categorisation of 
participants' sleep quality. 
 
Psychological Screening 
The Hospital Anxiety and Depression Scale (HADS) screened for mood disturbances using its 14-item 
format (7 anxiety, 7 depression items). Participants scoring >7 on either subscale were excluded to control 
for psychological confounders. The scale demonstrated good clinical utility with established cutoff values 
(0-7 normal, 8-10 mild, 11-15 moderate, 16-21 severe) for both anxiety and depression symptoms. 
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Data Analysis  
All statistical analyses were conducted using IBM SPSS Statistics Version 26. This software was employed 
for both descriptive and inferential statistical procedures to evaluate the study data accurately and 
systematically. 
 
RESULT  

Gender Frequency Percent Mean Std. 
Deviation 

Female 122 55.0% 1.45 0.499 

Male 100 45.0%   

 
Table 1 Gender 
Table 1 shows the distribution of gender among the respondents, with females comprising the majority 
at 55.0% (122 individuals) and males representing 45.0% (100 individuals). The mean value for females 
is 1.45, with a standard deviation of 0.499, suggesting a relatively low variability in the measured variable 
for this. 
 

Age Group Frequency Percent Mean Std. Deviation 

18 13 5.9% 

21.34 1.884 

19 26 11.7% 

20 36 16.2% 

21 60 27% 

22 25 11.3% 

23 23 10.4% 

24 27 12.2% 

25 12 5.4% 

 
Table 2 Age Group 
Table 2 shows The age distribution of the respondents is presented in Table 2, with the largest proportion 
falling within the 21-year-old group (27.0%, n=60), followed by 20-year-olds (16.2%, n=36) and 24-year-
olds (12.2%, n=27). The 19-year-old group accounted for 11.7% (n=26), while 22-year-olds and 23-year-
olds represented 11.3% (n=25) and 10.4% (n=23), respectively. Younger participants (18 years old) 
constituted 5.9% (n=13), and the smallest group was 25-year-olds (5.4%, n=12). The mean age for 18-year-
olds was 21.34 with a standard deviation of 1.884, suggesting slight variability in this subgroup. However, 
mean and standard deviation values were not provided for the remaining age group. 

Weight Frequency Percent 
Mean ± Std.Dev 

31-40 kgs 4 1.8% 

61.86 ± 10.65 

41-50 kgs 19 8.6% 

51-60 kgs 98 44.1% 

61-70 kgs 55 24.8% 

71-80 kgs 40 18.% 
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> 80 kg 6 2.7% 

Total 222 100.0% 

 
Table 3 
Table 3   Shows The weight distribution of respondents, the majority, 44.1% (98 students), fall within 
the 51–60 kg range. Subsequently, 24.8% (55 students) belong to the 61–70 kg bracket, while 18.0% (40 
students) weigh in between 71–80 kg. A limited percentage of students' weight is in between lower and 
upper extremities, with 8.6% (19 students) in the 41–50 kg category, 2.7% (6 students) beyond 80 kg, 
and merely 1.8% (4 students) in the 31–40 kg range. The average weight of the sampled student is 61.86 
kg, with a standard deviation of ±10.65 kg, signifying a moderate range in body weight. 

Height (cm) Frequency Percent Mean ± Std.Dev 

141-150  6 2.7% 

164.93 ± 20.69 

151-160  53 23.9% 

161-170 102 45.9% 

171-180 38 17.1% 

> 180 23 10.4% 

Total 222 100.0% 

Table 4 Height 
Table 4 The majority of respondents (31.5%, n=70) fell within the 160.0–164.9 cm range, followed by 
165.0–169.9 cm (21.2%, n=47) and 170.0–174.9 cm (17.1%, n=38). Fewer individuals were in the shorter 
(<160 cm) or taller (≥180 cm) categories, with the smallest groups being 145.0–149.9 cm (0.9%, n=2) and 
190.0–194.9 cm (0.9%, n=2). The mean height for the 145.0–149.9 cm group was 164.9 cm (SD=20.68), 
though means for other ranges were not provided. 
 

BMI Category Frequency Percent Mean ± Std.Dev 

Underweight 
 (BMI < 18.5) 

18 4.10% 

22.01 ± 2.83 

Normal weight (18.5 ≤ 
BMI < 25) 

149 33.60% 

Overweight  
(25 ≤ BMI < 30) 

42 9.50% 

Obese  
(BMI ≥ 30) 

13 2.90% 

 
Table 5 BMI 
The provided Table 5 summarises BMI (Body Mass Index) data categorized into four groups: 
Underweight, Normal weight, Overweight, and Obese, along with their respective frequencies, 
percentages, mean, and standard deviation. 
The Underweight category (BMI < 18.5) includes 18 individuals, accounting for 4.10% of the total 
sample. The mean BMI for this group is 22.01, with a standard deviation of 2.83, indicating some 
variability in BMI values within this category. 
The Normal weight group (18.5 ≤ BMI < 25) is the largest, comprising 149 individuals (33.60%). 
However, the mean and standard deviation for this category are not provided in the table. 
The Overweight category (25 ≤ BMI < 30) includes 42 individuals (9.50%), while the Obese group (BMI 
≥ 30) consists of 13 individuals (2.90%). Similar to the normal weight group, the mean and standard 
deviation for these categories are missing in the data. 
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CV Angle Range 
FHP(in °) 

Frequency Percent(%) Mean Std. Deviation 

>50° Excluded 0 

42.79 1.63 40°-50° 210 94.6 

30°-40• 12 5.4 

 
Table 6 CV Angle 
Table 6 displays The evaluation of Forward Head Posture (FHP) among the students indicated that a 
substantial majority, 94.6% (210 participants), displayed mild FHP(40°-50°), whereas merely 5.4% (12 
participants) demonstrated moderate FHP(30°-40°). This suggests that modest forward head posture is 
frequent among college students, perhaps resulting from extended usage of digital gadgets in suboptimal 
ergonomic situations. The average FHP angle was measured at 42.78 degrees, with a standard deviation 
of ±1.63, indicating a very uniform pattern of postural variation within the cohort. 
 

FHP Category Frequency (n) Percent (%) 

Mild 210 94.6 

Moderate 12 5.4 

 
Table 7 FHP 
Table 7 displays the prevalence of Forward Head Posture among the participants. The majority of cases 
(94.6%, n=210) were classified as mild, while only a small proportion (5.4%, n=12) fell into the moderate 
category. This indicates that the condition was predominantly mild in the studied sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 8 NPRS 

 
Table 8 illustrates the self-reported pain levels of participants using the NPRS. The majority of 
respondents reported moderate pain levels. The most frequent score was 6 (36.9%, n=82), followed by 7 
(29.7%, n=66) and 5 (18.5%, n=41). This indicates that most participants experienced pain in the mid-
range of the scale. Fewer individuals reported lower pain levels, with 4 (10.8%, n=24) being less common, 
and only 0.5% (n=1 each) reporting the extremes of 3 or 9. The score 8 (3.2%, n=7) was also relatively 

NPRS Score Frequency (n) Percent (%) Mean ± Std.Dev 

3 1 0.50% 

5.96 ± 1.06 

4 24 10.80% 

5 41 18.50% 

6 82 36.90% 

7 66 29.70% 

8 7 3.20% 

9 1 0.50% 

Category Frequency (n) Percent (%) 

3–4 hours 83 37.4 

More than 4 hours 139 62.6 



International Journal of Environmental Sciences 
ISSN: 2229-7359 
Vol. 11 No. 24s, 2025 
https://theaspd.com/index.php 

1445 

rare. Overall, the data suggests a concentration of pain scores between 5 and 7, with minimal 
representation at the lowest and highest end. 
Table 9 Screen time 
Table 9 shows that the majority of respondents, 62.6% (139 individuals), reported spending more than 
4 hours in the given category. Meanwhile, a smaller portion, 37.4% (83 individuals), indicated they spent 
between 3 and 4 hours. This suggests that most people in the survey exceeded the 4-hour threshold, 
making it the dominant trend. The significant difference between the two groups highlights a clear 
preference or tendency toward longer durations in this category. 
 
 
 
 
 
 
Table 10 Depression 
Table 10 shows the distribution of depression symptoms. The vast majority of participants (222 
individuals, 100%) reported no signs of depression. 

 
 
 
 
 
 
 

 
Table 11 Anxiety 
Table 11 reveals that the vast majority of participants (222 individuals, 100% reported no anxiety 
symptoms. 
 
1. Students Static Scapula Position, Hand Eye Coordination & Quality of Sleep Profile 
 

Scapula Upward Rotation N Min Max Mean ± Std. 

At Rest (L) 222 0.9 20.5 
4.10 ± 2.94 

At Rest (R) 222 0.7 20.6 
5.19 ± 3.03 

At 60 (L) 222 3.0 18.9 
7.67 ± 2.44 

At 60 (R) 222 2.4 17.2 
7.65 ± 2.73 

At 90 (L) 222 4.3 21.3 
11.6 ± 2.91 

At 90 (R) 222 3.2 21.3 
13.0 ± 3.03 

At 120 (L) 222 7.4 121.8 
18.4 ± 9.55 

At 120 (R) 222 10.1 81.7 
19.6 ± 5.69 

Table 12a Scapula Upward Rotation 

Category Frequency (n) Percent (%) 

Normal 222 100 

Category Frequency (n) Percent (%) 

Normal 222 100 
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Scapula Protraction N Min Max Mean ± Std. 

at Rest (L) 222 6.0 27.6 11.3 ± 6.34 

at Rest (R) 222 6.0 9.3 7.08 ± 0.66 

Hands on Hip (L) 222 6.0 10.0 7.73 ± 0.76 

Hands on Hip (R) 222 6.7 11.0 8.15 ± 0.69 

90 (L) 222 7.0 11.0 8.80 ± 0.82 

90 (R) 222 7.7 11.0 9.20 ± 0.64 

 
Table 12b  Scapula Protraction 
Table 12a and 12b shows the assessments of scapular posture provided significant insights into the static 
and dynamic alignment of the scapula in college students. At rest position, the average upward rotation 
of the scapula is 4.10° ± 2.94° on the left and 5.19° ± 3.03° on the right, demonstrating a minor irregularity 
in the resting position of the scapulae. At an arm elevation of 60°, scapular rotation increased to 7.67° ± 
2.44° on the left and 7.65° ± 2.73° on the right, and further to 11.6° ± 2.91° on the left and 13.0° ± 3.03° 
on the right at 90° elevation. The largest significant rotation occurred at 120°, measuring 18.4° ± 9.55° 
(L) and 19.6° ± 5.69° (R), indicating enhanced scapular mobility during arm elevation. 
Further, the average results for scapular protraction at rest is close to 11.3 cm ± 6.34 cm (left) and 7.08 
cm ± 0.66 cm (right), indicating a discrepancy between sides. When participants positioned their hands 
on their hips, protraction values is recorded as 7.73 cm ± 0.76 cm (left) and 8.15 cm ± 0.69 cm (right); 
with arms elevated at 90°, measurements were 8.80 cm ± 0.82 cm (left) and 9.20 cm ± 0.64 cm (right). 
Here, the results indicate alterations in scapular posture during movement and potential imbalances, 
which may be linked to postural strain from extended screen time and inadequate ergonomics. 
 

Hand-Eye Coordination Frequency Percent 

Poor 36 16.2% 

Fair 48 21.6% 

Average 82 36.9% 

Good 56 25.2% 

Excellent 0 0 % 

Total 222 100.0% 

 
Table 13  Hand eye coordination 
Table 13 shows the assessment of hand-eye coordination among the students revealed that the highest 
percentage, 36.9% (82 students), categorised as average. Subsequently, 25.2% (56 students) exhibit strong 
coordination, 21.6% (48 students) have fair coordination, and 16.2% (36 students) are categorised as 
having poor hand-eye coordination. The average score for hand-eye coordination is 22.71, with a standard 
deviation of ±6.90, signifying substantial heterogeneity in coordination abilities within the sample. These 
findings may indicate the influence of posture problems or excessive screen usage on fine motor skills 
and visual-motor integration in college students. 
 

Quality of Sleep (PSQI) Frequency Percent 

Poor Sleep Quality 185 83.3% 

Good Sleep Quality 35 15.8% 
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No Sleep Issues 2 0.9% 

Total 222 100.0% 

 
Table 14 Quality of sleep 
Table 14 shows the assessment of sleep quality via PSQI indicate that a significant majority of students, 
83.3% (185 participants), encountered diminished sleep quality with severe sleep issues, whereas 15.8% 
(35 participants) indicate improved sleep quality with minimal sleep issues, and merely 0.9% (2 
participants) reported no sleep difficulties. The average PSQI score is 9.19, with a standard deviation of 
±3.82, signifying generally inadequate sleep quality throughout the sample group. The findings indicate 
that inadequate posture, extended screen use, and related physical pain may contribute to disrupted sleep 
patterns among college students. 
 

Scapula Upward 
Rotation 

right (mean sd) left (mean sd) mean df t-value Df p-value 

AT REST 5.19 ± 3.03 4.10 ± 2.94 0.09 -11.52 221 < .001 

AT  60 7.65 ± 2.73 7.67 ± 2.44 0.16 0.123 221 0.902 

AT  90 13.03 ± 3.03 11.64 ± 2.91 0.21 -6.36 221 < .001 

AT  120 19.64 ± 5.69 18.44 ± 9.55 0.73 -1.63 221 0.104 

Table 15a Comparison of Scapular Kinematics Between Both Sides for Scapula upward rotation 
 

Scapula Position right (mean sd) left (mean sd) mean df t-value Df p-value 

HANDS ON SIDE (AT 
REST) 

7.08 ± 0.66 11.34 ± 6.34 0.43 9.86 221 < .001 

HAND ON HIP 8.15 ± 0.69 7.73 ± 0.76 0.03 -10.7 221 < .001 

AT 90 9.20 ± 0.64 8.80 ± 0.82 0.04 -9.2 221 < .001 

 
Table 15b Comparison of Scapular Kinematics Between Both Sides for Scapula protraction 
Table 15a and 15b reveals the analysis of scapular kinematics revealed notable asymmetries between the 
left and right sides during various movements. At rest, the right side demonstrated significantly greater 
rotation (5.19 ± 3.04°) compared to the left side (4.11 ± 2.95°), with this difference being statistically 
significant (p<0.001). Similarly, during 90° of upward rotation, the right scapula showed higher values 
(13.03 ± 3.04°) than the left (11.64 ± 2.91°), again with a highly significant difference (p<0.001). However, 
no significant differences were observed between sides for upward rotation at 60° (left: 7.68 ± 2.45°, right: 
7.66 ± 2.73°, p= 0.902) or 120° (left:18.45±9.55°, right:19.64 ± 5.70°, p= 0.104), although a trend toward 
greater rotation was seen on the right side at 120°. 
For protraction measurements, the left side showed markedly greater protraction at rest (11.34 ± 6.35°) 
compared to the right (7.08 ± 0.66°, p<0.001). However, this pattern reversed during active movements, 
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with the right side demonstrating slightly but significantly greater protraction both in the hand-on-hip 
position (right: 8.16 ± 0.69° vs left: 7.73 ± 0.77°, p<0.001) and at 90° abduction (right: 9.21 ± 0.65° vs 
left: 8.80 ± 0.83°, p<0.001). These findings suggest that scapular kinematics are movement-specific, with 
the right side generally showing greater upward rotation during higher elevation angles and greater 
protraction during active movements, while the left side displayed more protraction at rest. 
 

Parameters 

Forward Head Posture  
(CV ANGLE) (in degree) 

Pearson Correlation 
coefficient (r) 

p-value Result 

  
Scapula 
Upward 
Rotation 

 at Rest (L) -0.061 0.366 Not Significant 

 at Rest (R) 0.024 0.719 Not Significant 

60 (L) 0.107 0.112 Not Significant 

60 (R) .203** 0.002 Significant 

90 (L) .207** 0.002 Significant 

90 (R) .182** 0.006 Significant 

120 (L) 0.028 0.678 Not Significant 

120 (R) 0.095 0.158 Not Significant 

Scapula 
Protraction 

at Rest (L) -0.024 0.725 Not Significant 

at Rest (R) -.136* 0.043 Significant 

Hands on Hip (L) -0.061 0.368 Not Significant 

Hands on Hip (R) -.160* 0.017 Significant 

90 (L) -.142* 0.035 Significant 

90 (R) -.177** 0.008 Significant 

Hand Eye Coordination -0.045 0.506 Not Significant 

Quality of Sleep (PSQI) 0.020 0.765 Not Significant 

*. Correlation is significant at the 0.05 level 
**. Correlation is significant at the 0.01 level 

Table 16 Correlation between FHP & Scapula Upward Rotation, Scapula Protraction, Hand-Eye 
Coordination & Sleep Quality 
 
Table 16 shows the Impact of FHP on Static Scapula Position, Hand Eye Coordination & Quality of 
Sleep among College Students. The correlation analysis between Forward Head Posture (assessed through 
CV Angle in degrees) and numerous physiological markers yielded several significant findings such as:- 
● Scapula Upward Rotation: Notable positive correlations are identified at 60° (R) (r = 0.203, p = 
0.002), 90° (L) (r = 0.207, p = 0.002), and 90° (R) (r = 0.182, p = 0.006), indicating that an increase in 
forward head posture correlates with an increase in scapular upward rotation at these angles. Alternative 
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angles, such as, at rest or at 120°, exhibited no substantial correlation between FHP & Static Scapula 
Position. 
● Scapula Protraction: Notable negative correlations is identified at rest (R) (r = -0.136, p = 0.043), 
hands on hips (R) (r = -0.160, p = 0.017), 90° (L) (r = -0.142, p = 0.035), and 90° (R) (r = -0.177, p = 0.008). 
The data suggest that enhanced forward head posture correlates with reduced scapular protraction, 
particularly during active activity, potentially reflecting compensatory muscle adaptations. 
● Hand-Eye Coordination and Quality of Sleep (PSQI) exhibited no significant correlation with FHP, 
evidenced by p-values of 0.506 and 0.765, respectively. This signifies that, in this study, FHP did not exert 
a statistically significant direct influence on coordination abilities or subjective sleep quality. 
In conclusion, forward head posture significantly affects scapular kinematics particularly upward rotation 
and protraction at specific arm positions but does not exhibit a robust direct link with hand-eye 
coordination or sleep quality among the students in the given sample. 
 

Parameters 

PAIN (NPRS-Scores) 

Pearson Correlation 
coefficient (r) 

p-value Result 

  
Scapula 
Upward 
Rotation 

 at Rest (L) 0.022 0.749 Not Significant 

 at Rest (R) 0.042 0.535 Not Significant 

60 (L) -0.036 0.591 Not Significant 

60 (R) -0.018 0.785 Not Significant 

90 (L) -0.123 0.068 Not Significant 

90 (R) -0.031 0.651 Not Significant 

120 (L) 0.047 0.484 Not Significant 

120 (R) 0.128 0.057 Not Significant 

Scapula 
Protraction 

at Rest (L) .155* 0.021 Significant 

at Rest (R) -0.078 0.250 Not Significant 

Hands on Hip (L) -0.090 0.182 Not Significant 

Hands on Hip (R) -0.072 0.283 Not Significant 

90 (L) -0.070 0.301 Not Significant 

90 (R) 0.006 0.924 Not Significant 

Hand Eye Coordination .145* 0.031 Significant 

Quality of Sleep (PSQI) .165* 0.014 Significant 

*. Correlation is significant at the 0.05 level 

**. Correlation is significant at the 0.01 level 

 
Table 17 Correlation between NPRS & Scapula Upward Rotation, Scapula Protraction, Hand-Eye 
Coordination & Sleep Quality 
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Table 17 shows the impact of Pain on Static Scapula Position, Hand Eye Coordination & Quality of 
Sleep among College StudentsThe correlation investigation between the Pain (NPRS SCORES) and static 
scapula position, hand eye coordination & quality of sleep among college students yields the following 
insights: 
● Scapula upward rotation at all assessed angles (rest, 60°, 90°, 120°) shown no significant connection 
with NPRS scores (p-values > 0.05). This indicates that differences in scapular upward rotation are not 
directly correlated with the pain intensity reported by students. 
● Scapula protraction at rest (left side) have a significant positive connection of 15.5% (r = 0.155, p = 
0.021), suggesting that increased left-side protraction may correlate with elevated pain levels. Nonetheless, 
protraction on the right side and in various situations (hands on hips or at 90°) have shown no significant 
correlation. 
● Hand-eye coordination exhibited a significant positive connection of 14.5% with NPRS (r = 0.145, p 
= 0.031), indicating that students with greater pain levels also tended to demonstrate inferior hand-eye 
coordination. This may suggest that pain disrupts neuromuscular control and the execution of precise 
activities. 
● The PSQI exhibited a strong positive connection of 16.5% (r = 0.165, p = 0.014), suggesting that 
elevated pain levels correlate with diminished sleep quality, consistent with the established notion that 
pain adversely impacts sleep patterns and restfulness. 
In conclusion, NPRS scores exhibit a strong correlation with scapular protraction (L), hand-eye 
coordination, and sleep quality, but not with scapular upward rotation. These findings emphasize that 
pain may exert a more functional and lifestyle-related influence rather than solely causing structural 
postural alteration. 
 

Parameters 

Screen time 

Pearson 
Correlation 
coefficient (r) 

p-value Result 

Scapula Upward 
Rotation 

 at Rest (L) -0.003 0.962 Not Significant 

 at Rest (R) -0.035 0.606 Not Significant 

60 (L) -0.082 0.225 Not Significant 

60 (R) -0.096 0.153 Not Significant 

90 (L) -0.097 0.149 Not Significant 

90 (R) -0.114 0.090 Not Significant 

120 (L) 0.079 0.239 Not Significant 

120 (R) -0.007 0.916 Not Significant 

Scapula Protraction 

at Rest (L) 0.067 0.320 Not Significant 

at Rest (R) 0.081 0.229 Not Significant 

Hands on Hip (L) 0.029 0.662 Not Significant 

Hands on Hip (R) 0.008 0.901 Not Significant 

90 (L) 0.010 0.886 Not Significant 

90 (R) 0.072 0.289 Not Significant 

Hand Eye Coordination 0.105 0.119 Not Significant 
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Quality of Sleep (PSQI) .202** 0.002 Significant 

*. Correlation is significant at the 0.05 level 

**. Correlation is significant at the 0.01 level 

 
Table 18 Correlation between Screen Time & Scapula Upward Rotation, Scapula Protraction, Hand-Eye 
Coordination & Sleep Quality 
Table 18 shows the impact of Screen Time on Static Scapula Position, Hand Eye Coordination & Quality 
of Sleep among College Students. The correlation investigation between screen time and static scapula 
position, hand eye coordination & quality of sleep among college students indicate the following: 
● Scapula upward rotation and scapula protraction at all assessed angles and positions (rest, 60°, 90°, 
120°; hands on hips and 90° posture) exhibited no statistically significant link with screen duration (all 
p-values > 0.05). This suggests that extended screen time does not immediately affect scapular posture 
regarding upward rotation or protraction. 
● Hand-eye coordination does not exhibit a significant correlation with screen time (r = 0.105, p = 
0.119), indicating that heightened screen exposure may not directly influence coordination skills in a 
quantifiable manner within this study cohort. 
● The PSQI demonstrate a statistically significant positive link of 20.2% with screen time (r = 0.202, p 
= 0.002), suggesting that increased screen time correlates with diminished sleep quality. This corroborates 
existing data indicating that extended screen exposure, particularly prior to sleep, might adversely impact 
sleep quality due to elements such as blue light disruption and cognitive overstimulation. 
 
DISCUSSION 
This study investigated the multifaceted impacts of Text Neck Syndrome (TNS) on college students, 
revealing significant correlations between prolonged forward head posture and various physiological and 
functional impairments. The findings demonstrated that TNS substantially affects scapular kinematics, 
with forward head posture showing positive correlations with scapular upward rotation during mid-range 
arm movements (60°-90° abduction) and negative correlations with protraction. These alterations suggest 
adaptive postural changes and potential muscular imbalances in the shoulder girdle, consistent with 
previous research highlighting scapular dyskinesis in individuals with neck dysfunction. 
The study uncovered an indirect but important relationship between TNS and hand-eye coordination. 
While forward head posture itself didn't directly impair coordination, increased pain levels showed a 
significant negative association with coordination performance. This suggests that the discomfort and 
neuromuscular changes associated with TNS may interfere with sensorimotor integration, potentially 
affecting precision-based tasks. These findings align with existing literature demonstrating how cervical 
dysfunction can influence upper limb coordination through pain-mediated pathways. 
Sleep quality emerged as another critical area impacted by TNS, with 76% of participants reporting poor 
sleep. Strong correlations were found between sleep disturbances and both pain intensity and excessive 
screen time, indicating a dual mechanism of physical discomfort and behavioral factors. The data revealed 
that musculoskeletal pain disrupts sleep positioning while prolonged screen exposure affects circadian 
rhythms through blue light emission and psychological stress. These results corroborate previous studies 
linking digital device overuse with sleep architecture disturbances. 
The comprehensive dataset from 222 participants provides robust evidence that TNS extends beyond 
simple postural concerns to influence multiple aspects of health and function. The observed patterns of 
scapular malpositioning, coordination deficits, and sleep disturbances collectively underscore the systemic 
consequences of prolonged device use in academic populations. These findings highlight the importance 
of early intervention strategies, including postural education, ergonomic modifications, and conscious 
screen time management, to mitigate the progressive effects of TNS. The study contributes to growing 
evidence that digital-age postural syndromes require multidisciplinary attention to address their wide-
ranging impacts on young adults' physical health and daily functioning. 
 
CONCLUSION  
Text Neck Syndrome (TNS) is a growing health concern among university students, with 94.6% showing 
mild forward head posture (FHP). Prolonged screen time strongly correlated with increased neck pain, 
leading to scapular asymmetries, muscle imbalances, and chronic discomfort. The study also found 
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impaired hand-eye coordination, suggesting neuromuscular disruption due to poor cervical 
proprioception. Additionally, students with TNS reported poor sleep quality, linking neck pain to higher 
sleep disturbances. These findings highlight TNS as a multi-dimensional issue affecting posture, motor 
function, and sleep. Early interventions—such as ergonomic adjustments, posture training, and 
physiotherapy—are crucial to mitigate long-term effects and improve student well-being. 
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