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Changes in golf swing kinematic sequence after 12 weeks of reactive
neuromuscular training using inertia overloading

Jong Seong An*

Seoul National University

[Purpose] We examined the influence of reactive neuromuscular training (RNT) on golf swing

coordination. RNT aims to induce proper coordinative movement by exaggerating the performer’s

mistakes. Therefore, we applied RNT using inertia overloading to golfers who have problems with

kinematic sequence during a golf swing. [Methods] To examine the effect of 12 weeks of RNT on golf

swing coordination, we employed a ball tracking system (launch monitor) and motion analysis system

(inertia sensors) were taken on four consecutive periods (pre-test and post-tests 4, 8, and 13 weeks

later). Thirty Korean male cadets were divided into three groups based on inertial loading and practiced

7-iron golf swings combined with specific group tasks twice per week. [Results] At pre-test, most

participants reached maximal angular velocity near the impact timing (95-100%). However, the

deceleration timing of the maximum angular velocity of the proximal segments gradually moved toward

mid-downswing as the training sessions proceeded, with the RNT group ultimately outperforming the

two control groups. Additionally, the RNT group showed a significantly higher maximum angular
velocity in the thorax and wrist. [Conclusion] Our results suggest that RNT can be sufficient to elicit

and effective whole-body coordination pattern. Considerable follow-up research is needed on the use of

RNT for various sports tasks and the effects of expertise on RNT results.
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Table 1. Characteristics of participants

Age Height Weight
Grou N
P (1) (cm) (kg)
RNT (inertia 5 06015 176535 70464
overloading)
_ Minimum 10 209421 176:4.5  70.6+8.1
inertia loading
Control 10 217415 175644 677446
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Fig. 1. Launch monitor (Golfzone Driving Range)
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Table 2. Experimental procedure

Mininum inertia loading Control

RNT (inertia overloading)

Test

Weeks

Golf swing orientation

Post-test 1

4

(40 golf full swing +
military training video clip) x 5 sets

(40 full swings + inertia loading task
[5 front swings + 5 side  swings + 5 hammer swings]) x 5 sets

Post-test 2

8

10
11

12
13

Post-test 3
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Fig. 3. Demonstration of inertial loading tasks.
a. *Side swing. Demonstration: Swing the clubbell until it reaches shoulder height in the frontal plane of the body with
each hand; b. *Front swing. Demonstration: Swing the clubbell until it reaches shoulder height in the sagittal plane with
each hand; c. *Hammer swing. Demonstration: Swing the clubbell in a 360-degree arc in the frontal plane with both hands.
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Fig. 6. Maximum angular velocity
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* QGraph (a :pelvis, b :trunk, ¢ :wrist)
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Fig. 7. Deceleration timing of rotation
* Graph (a :pelvis, b :trunk, c :wrist)
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Pre-test Post-test1 ¢ Post-test2 m Post-test 3
b Minimum inertia loading group
99
> 2200
8 2100
[P
; § 2000 . i !
55 1900 ' | ] I
D0 ¢ . =
£33 1800
@ 1700
= 1600
11 122 113 212 221 231 312 321 132 213 123
Pre-test Post-test 1 ¢ Post-test2 m Post-test 3
C
Control grou
> 2200 group
8 2100
[
> 2000 n
- O l L '
.
%%1900|§’| 2 .‘ﬁ
R R
B 1700 : L.
S
2 1600
11 122 113 212 221 231 312 321 132 213 123
Pre-test Post-test1 ¢ Post-test2 m Post-test 3

Fig. 8. Kinematic sequence and wrist angular velocity
*First digit: Pelvis rotation sequence; Second digit: Thorax
rotation sequence; Third digit: Wrist rotation sequence
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Fig. 9. Kinematic sequence of different expertise
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