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ABSTRACT

Electromyographic Analysis in Amateur Golfers:
Comparing between Golfers with Different Driving
Distance

Prapanbandit N,* Srinkapaibulaya A,** Chaopricha W ***
*Department of Rehabilitation Medicine, Faculty of
Medicine, Chulalongkorn University;

**Thai Red Cross Rehabilitation Centre;

***Department of Orthopaedics, Vibhavadi Hospital

Objective: To compare electromyographic (EMG)
activities of the muscles between amateur golfers with
different driving distance.

Study design: Comparative study

Setting: Golf performance center, Vibhavadi Hospital,
Bangkok, Thailand

Subjects: Twenty nine right-handed male amateur
golfers: 14 golfers with the highest average driving
distance less than 240 yards and 15 golfers with the
driving distance more than 260 yards.

Methods: EMG activities of upper trapezius, triceps
brachii, flexor carpi ulnaris (FCU), latissimus dorsi,
gluteus maximus, rectus femoris and biceps femoris
muscles on both sides were recorded with a wireless
surface-EMG recorder (Myoresearch®) and
synchronized with video data. The muscle activities
were expressed as a percentage of maximum voluntary
contraction (%MVC) activity for each phase of the golf -
swing.

Results: When comparing between the two groups,
there were statistically significant differences in %MVC
in the following muscles: lower part of the right FCU in
acceleration phase, the left gluteus maximus in early
follow-through phase and higher the right biceps
femoris in acceleration phase (64.7% vs 81.9%,
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p=0.005, 96.5% vs 99.7%, p=0.050 and 96.3 vs 47.4%,
p=0.01, respectively)

Conclusion: There were differences in some
electromyographic activities between those having
different driving distances. These may reflect an
inappropriate use of muscles in the amateur golfers that
causes low performance in driving distance.
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Qﬂﬁ 2 dq9499nadn (Phase of golf swing) A = takeaway, B =
forward swing, C = acceleration, D = early follow-through, E= late

follow-through

e Anklasgiann Farber AJ, Smith JS, Kvitne RS, Mohr KJ,
Shin SS. Electromyographic analysis of forearm muscles in
professional and amateur golfers. Am J Sports Med 2009; 37:
396-401.""
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Takeaway
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gaanduiiie Triceps 418 99.9% (38.8%-148.0%) 38944
116 Latissimusdorsi ¢ 99.9% (0.37%-392.9%) Uaz
Latissimusdorsi 191 98.3% (14.1%-409.5%) AMNANAL

nnadunguiialdsrasnneainndi 260 wa %MVC
m@dﬂﬁ’]m‘ﬂﬂ Upper trapezius 491 100.2% (42.9%-
298.2%) 7898411 lA LA Gluteus maximus 291 100.1%
(2.2%-286.2%) LA Triceps 71¢ 99.9% (97.8%-252.7%)
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Forward swing

nnasringuiildsraznsiianndy 240 wian § %MVC
sasndnuiile Triceps 418 100.0% (71.7%-153.7%) 78984
g Biceps femoris 491 100.0% (38.0%-172.5%) WAz
Latissimusdorsi e 99.7% (0.37%-392.3%) ANNAAL

Tnnesvinguiialdrzaznisnnnd 260 wan 8 %MVC
m@dﬂﬁ’]m‘ﬂﬂ Upper trapezius 491 100.2% (42.9%-
298.2%) 7898411 lA LA Gluteus maximus 291 100.1%
(2.2%-286.2%) kA Triceps ¢ 99.9% (97.8%-252.7%)
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Acceleration

nnasringuiildsraznsitanndy 240 wian § %MVC
ge9nduiile FCU 191 fasndiuazndiuiiie Biceps
femoris 291 anndntinnednnguiia|Fazazniaunnndy
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(60.3%-157.38%) Waz Gluteus maximus 41¢ 98.7%
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260 %41 § %MVC m@dﬂﬁ’lm‘ﬁﬂ Upper trapezius 291
158.1% (64.2-680.9) 709891 l4LA Upper trapezius 918l
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%MVC [Median (min-max)]

Takeaway

Forward swing

Acceleration

Early follow-through

Late follow-through

Upper trapezius

nAuA < 240 nan

96.8 (29.8-141.1)

57.2 (8.0-109.5)

39.1(5.3-130.5)

119.5 (55.1-546.7)

145.1 (38.6-544.5)

ﬂtﬂmﬁi@f>260wm 100.2 (42.9-298.2)  100.0 (18.1-219.2)  75.2 (8.6-214.7) 162.0 (49.9-653.5)  158.1(64.2-680.9)
p-value 0.256 0.097 0.295 0.930 1.000
Triceps

nNANAL< 240 nan

49.9 (14.5-178.3)

84.8 (41.6-161.7)

86.8 (36.6-188.2)

84.6 (10.2-313.6)

75.6 (22.2-265.6)

ﬂtﬂmﬁi@f>260wm 31.7 (8.4-89.1) 88.9 (36.6-213.6)  83.8 (31.4-177.4) 94.5 (24.9-204.6) 99.9 (20.7-204.4)
p-value 0.206 0.570 0.541 0.793 0.407
Flexor carpi ulnaris

ﬂ@jmﬁiﬁ< 240 vian 31.5(11.8-85.25) 59.3 (39.0-78.1) 64.7 (22.7-85.7) 64.8 (6.0-158.7) 78.7 (22.5-183.8)

nawAle>2601a1

p-value

41.6 (8.37-256.7)
0.275

70.6 (39.3-102.3)
0.222

81.9 (44.4-125.5)
0.005

65.5 (23.1-306.9)
0.896

100.4 (33.0-298.0)
0.315

Latissimus dorsi
nNANAL< 240 nan
nawAl>2601a1

p-value

98.3 (14.1-409.5)
93.9 (7.4-576.7)
0.896

97.2 (19.3-248.7)
79.8 (18.6-306.4)
0.432

85.0 (37.1-247.9)
65.3 (12.0-186.6)
0.337

103.9 (77.2-247.9)
88.9 (53.-807.3)
0.206

117.1 (64.7-463.3)
86.4 (58.0-751.0)
0.694

Gluteus maximus
nauB i< 240 uan
NaNALe>2601a1

p-value

93.5(9.5-508.1)
100.1 (2.2-286.2)
0.383

98.0 (28.1-676.2)
100.8 (10.6-543.0)
0.222

60.9 (9.5-653.8)
75.2 (5.9-127.1)
0.896

85.5(8.7-383.4)
67.4 (43.5-712.8)
0.407

80.8 (33.4-440.6)
76.4 (43.4-602.7)
0.407

Rectus femoris
nNANAL< 240 nan
naNALe>2601a0

p-value

91.8 (3.2-116.6)
90.0 (14.8-140.2)
0.694

98.3 (5.9-163.7)
100.0 (11.2-164.4)
0.930

99.5 (7.5-157.6)
99.6 (25.8-141.2)
0.861

76.7 (47.3-162.0)
83.9 (58.4-269.7)
0.827

79.9 (26.8-142.7)
88.9 (39.6-174.3)
0.827

Biceps femoris
nauRA < 240 uan
naNALe>2601a1

p-value

73.4(7.5-114.2)
43.1 (13.5-101.2)
0.256

100.0 (38.0-172.5)
75.7 (36.9-115.1)
0.097

96.3 (12.3-321.9)
47.4 (5.7-101.1)
0.013

80.1(60.2-412.0)
83.5(70.0-226.5)
0.727

82.7 (63.2-430.6)
75.8 (57.0-181.6)
0.337
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a9 early follow-through LHaRanTaNANAY %MVC
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%MVC [Median (min-max)]

Takeaway

Forward swing

Acceleration

Early follow-through

Late follow-through

Upper trapezius
nANALH< 240 wian
NANB L6>260 wan

p-value

76.1(20.9-404.4)
24.4 (6.3-234.4)
0.190

97.5 (36.3-314.5)
99.4(46.9-304.5)
0.896

90.9 (43.1-480.5)
99.8 (33.5-295.8)
1.000

101.9 (52.7-482.5)
99.2 (35.3-254.5)
0.432

100.0 (52.5-676.0)
124.8 (45.9-405.4)
0.432

Triceps
nAuA< 240 1A
NANA L6>260 wan

p-value

99.9 (38.8-148.0)
99.9 (97.8-252.7)
0.485

100.0 (71.7-153.7)
96.8 (79.8-249.9)
0.138

98.7 (60.3-157.38)
98.4 (78.8-250.7)
0.727

100.0 (57.3-162.7)
99.7 (98.0-205.6)
0.896

62.1(26.6-117.6)
69.3 (19.7-154.4)
0.570

Flexor carpi ulnaris
naA< 240 A
NANB L6>260 wan

p-value

57.2(18.8-123.4)
85.3(20.4-183.3)
0.138

59.5(32.7-123.8)
73.1(27.6-187.5)
0.631

61.5(17.4-146.9)
72.6(16.1-99.9)
0.793

67.1(21.5-161.8)
56.0(17.9-103.8)
0.275

41.2(26.5-69.8)
42.0(24.5-202.5)
0.896

Latissimus dorsi
nauA< 240 1A
nAwAL >260 uan

p-value

99.9 (0.37-392.9)
86.0 (6.1-516.3)
0.600

99.7 (0.37-392.3)
100.1 (5.5-433.6)
1.000

93.3(0.37-392.9)
83.3 (4.9-311.1)
0.793

95.3 (0.37-385.72)
91.93 (5.41-509.1)
0.930

61.6 (25.4-374.2)
98.6 (23.3-310.6)
0.541

Gluteus maximus
nAAI< 240 1A
NANALH>260 wan

p-value

95.3 (21.7-101.2)
99.4 (73.40104.5)
0.127

98.9 (69.7-137.4)
99.8 (87.7-107.6)
0.432

98.7 (59.8-106.2)
98.2 (65.8-106.8)
0.458

96.5 (33.0-100.6)
99.7 (36.4-106.3)
0.050

25.8(9.1-70.4)
33.7 (15.4-89.4)
0.275

Rectus femoris
nNaNAL< 240 nan
NANALH>260 wan

p-value

35.3 (14.7-213.1)
56.0 (10.2-155.0)
0.407

66.1(14.3-186.5)
76.3 (45.7-152.9)
0.275

35.3(5.23-223.7)
32.2(7.2-119.9)
0.600

35.7 (6.8-237.7)
45.8 (11.9-99.6)
0.930

93.1 (41.5-166.0)
85.0 (38.5-204.5)
0.965

Biceps femoris
NANAL< 240 nan
NANALH>260 wan

p-value

25.0(9.43-173.7)
24.5(10.72-108.35
0.861

42.0 (24.2-454.8)
66.9 (15.9-127.5)
0.206

35.3 (7.5-541.4)
44.6 (18.6-116.4)
0.458

92.3 (24.6-858.8)
81.7 (13.5-177.2)
0.861

121.3 (40.4-948.3)
117.2 (563.7-246.0)
0.760
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