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Objective: The purpose of this study was to investigate the effect pf flexibility of hip flexor
muscles on a conventional deadlift movement.

Method: Eighteen healthy male were participated in this study and were divided into normal

group (NG: age: 24.0+1.8 yrs, height: 174.5+2.37 cm, body mass: 74.4+5.5 kg, 1IRM: 138.0+23.8 kg)
and restricted group (RG: age: 24.6+1.7 yrs, height: 171.5+5.3 cm, body mass: 74.0+5.7 kg, IRM:
137.5+18.3 kg) by Thomas test, which measure flexibility of hip flexor muscles. A 3-dimensional
motion analysis with 8 infrared cameras and 3 channels of EMG was performed in this study.
A two-way ANOVA (group x load) with repeated measure was used for statistical verification.
The significant level was set at o=.05.
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Results: RG revealed significantly increased muscle activation in erector spinae on 70% and
90% of 1RM and decreased muscle activation in gluteus maximus on 90% of 1RM compared to
NG (p<.05). For the muscle activation ratio for agonist to synergist, erector spinae showed the
difference in 90% of 1RM while hamstring was observed differences in all loads (p<.05).

Conclusion: Our results indicated that hip flexibility affects conventional deadlift movement.
Therefore, it is necessary to assess the flexibility of the hip flexor muscles before performing the

movement and, as needed, to train to address the lack of flexibility.
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Table 1. Mean (SD) of ankle joint angles in sagittal plane during conventional deadlift unit: deg
Lift off Knee pass Standing
50% 70% 90% 50% 70% 90% 50% 70% 90%
NG 10.55 8.73 677" -3.22 -4.63 -540 -5.98 -6.07 -6.02
(5.11) (3.96) (3.39) (3.18) (1.45) (2.26) (1.54) (1.61) (1.96)
RG 1043 9.99 8.04" -1.63 -2.86 -5.28" -5.25 -5.07 -4.47
(3.82) (2.54) (3.35) (3.60) (2.46) (2.88) (2.35) (2.00) (1.42)
Note. *: significant with 50% & 70%
Table 2. Mean (SD) of knee joint angles in sagittal plane during conventional deadlift unit: deg
Lift off Knee pass Standing
50% 70% 90% 50% 70% 90% 50% 70% 90%
NG 113.04 117.10 122.33" 151.28 155.52 157.22 182.60 182.41 181.06
(7.92) (6.18) (6.02) (6.67) (3.78) (5.19) (3.24) (3.05) 4.02)
RG 114.65 116.81 12219 148.39 152.76 158.13" 180.18 180.09 178.24
(3.81) (2.94) 4.41) (4.70) (3.75) (4.04) (2.87) (2.64) (2.43)

Note. *: significant with 50% & 70%
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Table 3. Mean (SD) of hip joint angles in sagittal plane during conventional deadlift unit: deg
Lift off Knee pass Standing
50% 70% 90% 50% 70% 90% 50% 70% 90%
NG 101.78 103.25 106.21" 12378 126.55 130.65 176.76 177.63 177.94
(4.65) (4.88) (5.90) (3.12) 4.22) (8.22) (2.98) (3.9 (3.77)
RG 102.61 104.70 108.84° 127.14 129.93 13349 175.76 175.85 176.40
(12.79) (11.67) (10.00) (6.51) (6.45) (7.31) (5.56) (5.05) (4.97)

Note. *: significant with 50% & 70%

Table 4. Mean (SD) of trunk segmental angles in sagittal plane during conventional deadlift unit: deg
Lift off Knee pass Standing
50% 70% 90% 50% 70% 90% 50% 70% 90%
NG -42.36 -43.22 -46.83" -34.53 -35.58 -41.36" -1.01 -1.21 -3.55
(7.73) (8.88) (9.04) (7.31) (8.20) (8.03) (3.54) (3.33) (2.71)
RG -38.91 -40.49 -44.80" -32.25 -34.68 -39.75 -1.70 -2.09 -2.03
(9.55) (9.57) (9.20) (5.90) (7.10) (942) (4.97) 4.71) (3.90)

Note. *: significant with 50% & 70%

Table 5. Mean (SD) of hip extension muscle activation during conventional deadlift unit: %MVIC
Gluteus maximus Erector spinae Biceps femoris
50% 70% 90% 50% 70% 90% 50% 70% 90%
NG 59.34 72.39" 96.79™ 51.81 66.15" 85.36™ 3245 41.81" 64.15™
(19.57) (17.97) (17.53) (16.57) (16.41) (21.90) (9.82) (11.28) (14.45)
RG 41,95 59.45" 73.96"t 68.76 8779 111.35"t 43,95 66.12" 89.11™
(13.77) (18.83) (23.82) (9.53) (15.29) (24.26) (16.96) (25.64) (34.88)

Note. *: significant with 50%, **: significant with others, t: significant between groups

Table 6. Mean (SD) of muscle activation ratio during conventional deadlift unit: %
Gluteus maximus / Erector spinae Gluteus maximus / Biceps femoris
50% 70% 90% 50% 70% 90%
NG 1.26 1.21 1.23 2.09 1.63 1.58
(0.86) (0.61) (0.47) (1.19) (0.55) (0.40)
RG 0.64t 0.70t 0.69t 0.99t 0.95t 0.87t
(0.28) (0.24) (0.23) (0.21) (0.24) (0.20)

Note. *: significant with 50%, t: significant between group

RM2| 90% Z&O|AM NG7t RGELH EAHXoE ROlSHH & 70%2t 90% SHOA NG7t RGELH SAXHLZ Fol5HA %
T2 Y ET7F LEHRCHp<.05). 3t HERZE S| g 2 2EEEE BOFACKp<.05).

ol MFEMS2ot P22 2= SYOIA RG7H NGOl H
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