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| Abstract |

Purpose: The purpose of this study was to compare the level
of muscle activation on the cervical erector spinae (CES),
lumbar erector spinae (LES), and upper trapezius (UT)
according to the sitting postures while using a smartphone in
the bathroom.

Method: Thirty-two healthy subjects were recruited for this
study. The CES, LES, and UT were evaluated by surface
electromyography according to two sitting postures while
using a smartphone on the toilet seat. A paired t test was

performed for the root mean square of reference voluntary
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contraction (%RVC) comparisons between two sitting
postures, and one-way ANOVA was used to compare the
three muscle activations within each posture.

Results: A comparison between the two sitting postures
revealed the muscle activation of both CESs in sitting posture
2 and both LESs in sitting posture 1 to be significantly higher
than those of the others. In sitting posture 1, the muscle
activation of both LESs was significantly higher than those of
the CES and UT. In sitting posture 2, the muscle activation of
both CESs was significantly higher than those of the LES and
UT.

Conclusion: High muscle activation of the CES and LES was
observed according to the sitting postures when using
smartphone in the restroom. Therefore, long time use of

smartphones on a toilet seat should be avoided.
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Table 1. General Characteristics of the Subjects

Variables Range
Sex (Male/Female)
Age (year) 23.531 (1.343) 21~26
Height (cm) 165.812 (9.385) 150~182
Weight (kg) 62.419 (11.056) 44~81

Mean (standard deviation)

Fig. 1. Two types of sitting position during using a smartphone
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Table 2. Results of the %RVC Values for Cervical Erector Spinae, Upper Trapezius, and Lumbar Erector Spinae

Muscle Posture 1 Posture 2 p

Right 58.770 (26.162) 85.744 (36.006) .000"

Cervical erector spinae Left 62.758 (32.514) 82.116 (34.011) .003°
Both 60.764 (29.343) 83.930 (34.792)

Right 9.308 (7.076) 8.236 (4.956) 311

Upper trapezius Left 6.123 (4.547) 4964 (2.813) .082
Both 7.716 (6.114) 6.600 (4.324)

Right 87.695 (38.165) 36.950 (18.662) .000"

Lumbar erector spinae Left 92.016 (49.407) 34.896 (19.814) .000°
Both 89.856 (43.847) 35.923 (19.121)

000’ 000t

Values: mean (+standard deviation)

" Paired t-test for %RVC between posture 1 and posture 2, p<.05
'. One way ANOVA for three muscles in position 1 and position 2, respectively, p<.05
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