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Abstract

Purpose : The purpose of this study was to apply IASTM (instrument assisted soft tissue mobilization), proprioceptive
neuromuscular facilitation (PNF), and static stretching (SS) to people who have limited range of motion in dorsiflexion due to a
shortened gastrocnemius muscle. When applying the above three techniques, we aimed to confirm immediate changes in the
dorsiflexion angle at the ankle joint and the muscle tone of the gastrocnemius muscles.

Methods : Twenty subjects received all three interventions and participated in the experiment in random order at two-week intervals.
All interventions were applied in 3 repetitions. The evaluations were ROM (range of motion) in dorsiflexion of the ankle joint and
muscle tension of the gastrocnemius medialis and lateralis muscles, each measured before the intervention and immediately after
three repetitions, for a total of four measurements. All measured data were comparatively analyzed using one-way ANOVA for
comparison between groups, and one-way repeated measures ANOVA for comparison between repeated measures.

Results : The ROM of ankle joint dorsiflexion showed significant differences between repetitions, in all interventions (p<.05),
but did not show significant differences between groups (p>.05). The muscle tone of gastrocnemius medialis showed significant
differences between repetitions, in all interventions (p<.05), but did not show significant differences between groups (p>.05). The
muscle tone of gastrocnemius lateralis showed significant differences between repetitions, in all interventions (p<.05), and significant
differences between groups were seen only in repetitions, 1 and 2 (p>.05).

Conclusion : The results of this study showed that all three interventions increased ROM of dorsiflexion and reduced muscle tone
of gastrocnemius. Therefore, it was found that both IASTM, PNF, and SS were effective interventions for limited range of motion

of dorsiflexion, and in particular, IASTM and PNF were more effective in reducing calf muscle tone.
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Fig 2. Muscle tone of gastrocnemius measurement
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Table 1, General Characteristics (n= 20)
Group Mean+SD Range
Age (years) 19.70+2.22 18~25
Height (cm) 167.36+10.26 150~189
Weight (kg) 71.42+14.77 49~99
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Table 2. Comparison of changes in range of dorsiflexion (Unit=° )

Group/repetitions 0 (Before) 1 2 3 P

IASTM (n= 20) 12.31+3.62° 19.68+4.28" 22.94+4 47° 25.73+4.20¢ .000

PNF (n= 20) 10.60+3.99% 19.60+4.47° 23.554+5.40° 27.70+3.74¢ .000

SS (n= 20) 11.40+3.60° 19.40+3.93° 23.95+3.20¢ 27.00+3.749 .000

p .366 977 780 .356

IASTM; instrument assisted soft tissue mobilization, PNF; proprioceptive neuromuscular facilitation, SS; static stretching, different
alphabets have significant differences at p<.008 according to post hoc tests
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Table 3, Comparison of changes in muscle tone of GM (Unit= Hz)
Group/repetitions 0 (Before) 1 2 3 P
IASTM (n= 20) 16.58+2.09° 14.78+1.40° 14.61+1.23° 13.92+1.58° .000

PNF (n= 20) 15.80+1.46° 14.95+1.15% 14.46+1.02° 13.95+1.15% .001
SS (n= 20) 16.38+1.97 15.68+1.67 15.15+1.38 14.18+1.17 014
P 500 590 400 306

GM; gastrocnemius medialis, IASTM; instrument assisted soft tissue mobilization, PNF; proprioceptive neuromuscular facilitation, SS;
static stretching, different alphabets have significant differences at p<.008 according to post hoc tests
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Table 4. Comparison of changes in muscle tone of GL (Unit= Hz)
Group/repetitions 0 (Before) 1 2 3 p
TASTM (n= 20) 16.49+1.21° 15.05+1.24%% 14.96+1.24°% 14.10£1.20° .000

PNF (n= 20) 16.62+1.19 15.66+.89% 15.53+1.33 14.73+1.58 .002
SS (n= 20) 17.49+1.90 17.08+1.76 16.47+1.89 15.38+1.86 .018
p 143 .001 .004 940

GL; gastrocnemius lateralis, IASTM; instrument assisted soft tissue mobilization, PNF; proprioceptive neuromuscular facilitation, SS;
static stretching, different alphabets have significant differences at p<.008 according to post hoc tests, Yhave significant differences

between SS group at p<.05 according to LSD post hoc analysis
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