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Biomechanical Comparisons of Kettlebell Two-arm
Swings according to Somatosensory Interventions
for Beginners: Focusing on Joint Ranges of
Motion and Muscle Activations
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Objective: The purpose of this study was to investigate biomechanical comparisons of kettlebell
two-arm swings after different somatosensory interventions on joint ranges of motion (ROM)

Method: Fourteen kettelbell novices (age: 22.92+3.23 yrs, mass: 75.75+9.94 kg, height: 172.03+
5.49 cm), consisting of male college students, participated in this study and performed two-arm
kettlebell swings in different conditions. Three different somatosensory interventions were the
applications of heavy mass kettlebell (20 kg), taping on gluteus muscles, and unstable mat condition.
All subjects performed pre-intervention swings and post-intervention swings, respectively. Statistical
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analysis were performed on results of joint kinematics and electromyographies of major muscles.

Results: Results showed significant increases in ROM of hip and decreases in ROM of shoulder
after unstable mat trials. In addition, the application of unstable mat during kettlebell swings
induced higher muscle activations in gluteus maximus muscle during only upward phase of
two-arm kettlebell swings.

Conclusion: For beginner, the application of unstable surface would increase in hip joint ranges
of motion with enhancement of gluteus muscles.

Keywords: Somatosensory intervention, EMG, Kettlebell two-arm swing
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270 93 S, HOIE A=, Serdet X|BE HESIALL
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=o| Hf #87] A== RIEHM HOEE A2 52N =
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Pre-intervention
Swing(10repetitions) EMG RVC reference

| 3 minutes rest |E> | z;;f:‘e’::ts':::;:;' |E> | 3 minutes rest |

Intervention #2 . Post- I #1 swings
| (10-reps swing) |<::] | 10 minutes rest |<:] [ (10 rep, 16kg) ]

Post- I #2 swings .
:>[ (10 rep. 16kg) ] :>| 10 minutes rest

Post- I #3 swings :'1: . C: Intervention #3
[ (10 rep, 16kg) ] | 3 minutes rest | | (10-reps swing) |

- Pre- I = Pre-intervention, Post- I =Post-intervention

Figure 1. Flow chart of experimental procedure

Figure 2. Layout of the placement of gluteus muscle taping
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Table 1. Range of motion at each joint
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(unit: °, M£SD)

Joint Overweight® Taping® Matc F p Post-hoc
Pelvic 31.7+£14.1 36.1+£128 3573135 272 .08
Hip 88.6+14.2 90.7+12.2 96.01£9.5 4.02 03" a, b<c
Knee 42.5+19.2 376174 37.89+155 2.01 a7
Shoulder 64.7+11.6 61.9+12.1 5942+11.8 5.10 017 a, b>c
*p<.05, *p<.01
Angle (°) Angle (°)
120 200 . .
Shoulder Joint Angle Hip Joint Angle
180
— capei st
160 -|
80 4 140 -
\ 120
60 Overweight 100 Overweight
= = Taping 80 - = = = Taping ~=
04 A 60 - e Mat
""‘,K" ‘
20 4 40 -
20

Normalized time[%]

Normalized time[%]

Figure 5. Profiles of hip and shoulder joint angles during post intervention swing
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Table 2. Comparisons of muscle activations according to somatosensory interventions during post intervention swing

(unit: RVC%, M = SD)

Musle Phase Overweight? Taping® Mat¢ F p Post-hoc
Gluteus Upward 87.2+12.7 79.8+24.5 152.4+24.1 5.35 02 a<b<c
maximus Down ward 115.7+54.8 103.8+73.2 90.7+61.2 20 82
Erector Upward 104.9+34.2 136.6+54.3 110.2+£49.7 71 52
spinae Down ward 116.2+60.6 133.5+94.3 132.4+97.4 114 90
Hamstring Upward 107.2£332 107.2+90.1 132.6+58.8 59 56
(Semimembranosus)  pown ward 127.6+80.1 1258+1082 11564613 08 92
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McGill (2015)01 2|5tH BIX|0M S2te=
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120.1£60.8
12341455

Overweight?
107.6124.1
11941444
136.1+424
1283471

Phase
Upward
Down ward
Upward
Down ward

T SEHS 7l JEHOA EF A2

*
S

Medial
gastrocnemius

Musle
Tibilalis anterior

Table 2. Comparisons of muscle activations according to somatosensory interventions during post intervention swing
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*p<.05, *p< .01
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