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Correlationship among Smartphone Screen Time, Cervical
Alignment, and Muscle Function in University Students
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Objective: The popularization of smartphones can lead to abnormal cervical alignment in university students. The aim of this
study was to investigate the relationship among smartphone screen time, cervical alignment, and muscle function in university
students.

Design: Cross-sectional study.

Methods: Seventy-five university students participated in the study. They completed the evaluation of cervical alignment and
muscle function, such as handgrip strength, proprioception, and muscle quality (tone, stiffness, and relaxation time). All
participants recorded their general characteristics and individual smartphone screen time before the evaluation. They were
evaluated craniovertebral angle (CVA) using smartphone application (angle meter 360) for measuring cervical alignment. The
muscle function was assessed using a digital hand-held dynamometer, dual inclinometer, and MyotonPRO device.

Results: Of all participants, twenty-five university students had forward head posture (CVA <49°, 33.33%). Independent t-test
revealed that there were significant differences on smartphone screen time, muscle stiffness, and muscle relaxation between the
participants with and without forward head posture (p < 0.05). There were significant correlations between the smartphone screen
time and the CVA, muscle tone, and muscle relaxation (r= —0.493, 0.250, and — 0.500, respectively).

Conclusions: The results indicate that the university students with forward head posture had high smartphone screen time and
muscle stiffness compared to the students without forward head posture, and smartphone screen time might be associated with
cervical alignment and muscle quality.

Key Words: Smartphone, Cervical alignment, Muscle function, Young adult.
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Table 1. The general characteristics of participants
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Variables

Participants (n="75)

Sex (male / female)
Age (years)
Weight (kg)
Height (cm)
Dominant hand (right / left)

40/ 35
22.56 £1.99
66.15+13.52
169.27 £ 9.07

71/4

Values are presented as mean + SD.
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Figure 1. Tools for outcome measurement. (A) craniovertebral angle, (B) handgrip strength, (C) proprioception, and (D)

viscoelastic properties of muscle tissue.
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Table 2. Comparison of smartphone screen time and muscle function according to CVA
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Variables FHP group (n=25)

Healthy group (n=50)

p)

Screen time (min) 453.60 £ 66.95

Muscle function

Rt. HGS (N) 269.76 = 111.08
Lt. HGS (N) 247.12 £108.07
PRE (°) 2.50 £2.04
Muscle tone (Hz) 12.12 £ 1.01
Muscle stiffness (N/m) 122.58 +£10.34
Muscle relaxation (ms) 23.32+£1.82

334.20 + 94.67

250.58 £ 99.31
221.92 +93.57

6.306 (<0.001)

0.758 (0.451)
1.044 (0.300)

3.03+1.99 —1.069 (0.288)
11.96 + 0.85 0.717 (0.476)
11527 £9.81 2.985 (0.004)
27.55+1.70 —9.890 (<0.001)

Values are presented as mean + SD.

CVA; craniovertebral angle, FHP; forward head posture, HGS; handgrip strength, PRE: position-reposition error.
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Table 3. Correlation among smartphone screen time, CVA, and muscle function

Variables Time CVA Rt. HGS Lt. HGS PRE T S R

Time 1 —0.493"  0.051 0.092 0.003 0.250° 0.216 0.694"
CVA 1 —0.057 —0.053 0.063 —0.107 —0.361"  0.999°
Rt. HGS 1 0.946" —0.208 0.089 0.742" —0.057
Lt. HGS 1 —0214  0.110 0.743" —0.050
PRE 1 0.124 —0327"  0.064

T 1 0.113 —0.106
S 1 —0.363
R 1

CVA; craniovertebral angle, FHP; forward head posture, HGS; handgrip strength,

PRE: position-reposition error, T; muscle tone, S; muscle stiffness, R; muscle relaxation.

*p <0.05: significant correlation between two variables.
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