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The Effect of Paraffin Treatment with Exercise on Muscle
Strength and Fatigue of the Hand According to the Use of

Smartphone

Su-Hyon Kim

Department of Physical Therapy, Hanlyo University, Gwangyang, Republic of Korea

Purpose: This study examined the effects of a paraffin treatment with exercise on the muscle strength and fatigue of the hand accord-

ing to the use of smartphones.

Methods: The measurement subjects were 30 healthy males in their 20s who were divided randomly into the control and paraffin treat-
ment groups. A typing exercise using a smartphone was performed. The pinch grip force was measured to evaluate the muscle strength
of the thumb, and muscle fatigue analysis using electromyography was performed to analyze muscle fatigue.

Results: The functional changes to the arm and the fatigue of the hand through the use of a smartphone were examined to determine
the effects of the paraffin treatment. The dominant hand-pinch grip force test did not show a significant difference, but the non-domi-
nant hand-pinch grip force test showed a significant difference between the groups (p=0.030). In the dominant hand fatigue test, there
was a significant difference between the groups (p=0.037). In the non-dominant hand, there was a significant difference between time

(p=0.012) and the groups (p<0.001).

Conclusion: The effects of paraffin intervention on the hand muscle strength and fatigue due to repeated use of the smartphone were
confirmed. These results can be used as a basis for clinical use and can be a guide for the correct use of smartphones, which are essential

in modern life.

Keywords: Smartphone, Electromyography, Muscle fatigue, Paraffin treatment.
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Table 1. General characteristics

group | (n=15) group Il (n=15)
Age (yr) 24.80+3.41 25.13+2.72
Height (cm) 173.33+£5.29 171.87+£5.63
Weight (kg) 69.13+6.57 67.00£7.07
Smartphone usage time 4204137 453+153
Dominant/non-dominant Rt: 13/Lt: 2 Rt:12/Lt: 3

group |: control group, group I paraffin treatment group combined with exercise.
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Table 2. Change of pinch grip force between group on dominant hand

(k)
time/ group group | group |l p
| 21.41+£3.41 20.39+2.64
I 20.08+3.85 20.79+3.40 _time: 0.244
timex group: 0.334
i 18.92£2.97 20.65+3.84 group: 0.294
% 18.59+3.09 20.07£3.21

group I: control group, group II: paraffin treatment group combined with exer-
cise, | - pre, Il:post 1st typing, lll: post 2nd typing, IV: post treatment.

Table 3. Change of pinch grip force between group on non-dominant

hand (ka)

time/ group group | group |l p

| 21.87+3.35 20.06+4.29

I 19.60+2.83 21.06+3.09 _time:0.727
timex group: 0.126

i 19.39+3.32 22.05%2.73 group: 0.030*

\%2 18.66+£2.71 21.06+2.56

group I: control group, group II: paraffin treatment group combined with exer-
cise, I: pre, Il post 1st typing, lll: post 2nd typing, IV: post treatment.
*p<0.05.
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Table 4. Change of fatigue between group on the dominant hand
thenar muscle

time/ group group | group Il p

| 0.25+0.03 0.25+0.03

I 0.25+0.03 0244003 | tme:0.114
timex group: 0.595

1 0.25+0.03 0.23+0.03 group: 0.037*

I\ 0.27+0.04 0.25+0.04

group |: control group, group II: paraffin treatment group combined with exer-
cise, | : pre, Il post 1st typing, lll: post 2nd typing, IV: post treatment.
*p<0.05.

Table 5. Change of fatigue between group on the non-dominant
hand thenar muscle

time/ group group | group Il p (post hoc)

| 0.25+0.04 0.24+0.03 time: 0.012*

1 0.26+£0.03 0.23£0.04 time x group: 0.200

I 0264003 023003  9group: <0.001***
a, b

v 0.27+0.03 0.25+0.03 @.b)

group I: control group, group II: paraffin treatment group combined with exer-
cise, | : pre, ll: post 1st typing, lll: post 2nd typing, IV: post treatment, a: differ-
ence between pre and post intervention, b: difference between post 1st typing
and post intervention.

*p<0.05, ***p<0.001.
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