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Recruitment Patterns of Lumbar Extensor and Hip Extensors in Trunk Flexion and Extension

HyunOk Lee, PT, PhD; Bong-Oh Gu, PT, PhD

Department of Physical Therapy, College of Health Science, Catholic University of Pusan

Purpose: We determined the recruitment pattern of lumbar elector spinalis, gluteus maxims, inner and outer hamstring

muscle during trunk flexion and extension.

Methods: Thirty healthy subjects(male; 15, female; 15) without low back pain and other problems in lower extremities
participated in this study. To measure the recruitment pattern, the onset times of electromyographic activity of the
muscles were recorded during trunk flexion and return(extension) to standing position.

Results: The medial and lateral hamstring muscle was activated first, next elector spinalis, the last, gluteus maximus

in trunk flexion. In trunk extension to standing position, the order of recruitment was similar to trunk flexion although

the frequency is different. There were different between male and female in flexion and extension movement.

Conclusion: The recruitment order of lumbar extensor and hip extensors in trunk flexion and extension will provide
database in evaluation and intervention of lower back pain and lumbo-pelvic rhythm disorder.

Keywords: Electromyographic activity, Recruitment pattern, Elector spinalis, Gluteus maxims, Hamstring
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Table 1. General characteristics of subjects

Gender Age(yrs) Height(cm) Weight(kg)
(Mean+SD) (Mean+SD) (Mean+SD)

Male 24.13+2.29 169.06+5.87 61.4+10.07
Female 22.13+£1.30 165.07£6.95 55.93+8.88
Total 23.13+2.08 167.07£6.59 58.67+9.65

Table 2. Muscle recruitment pattern in trunk flexion

Recruitment Erector  Gluteus Lateral Medial X2
order Spinalis Maximus Hamstring Hamstring
1 1(3.3) 5(16.7)  17(56.7)  13(43.3)
2 5(16.7)  8(26.6) 5(16.7) 7(23.3)
3 16(53.3)  6(20.0)  2(6.70)  6(20.0) 36.814
4 8(26.6) 11(36.7)  6(20.0) 4(13.3)
Total ~ 30(100) 30(100)  30(100)  30(100)

Number(%) * P<0.05

4. KzEM

2 Aol st 200 A 3070 151, of 15%)&
ez 47 2520 MMAAES SAsIE e ~E ARE
2 FHHES melslr] flste] sUEAE HIERE YERfaL

ol2 PR HMslI §o)42 a=0.052 HAsch

o ¥z} 15102 F 3070]|H
it 23.134), 7= i 167.07cm, BEA = B

2. Mzt == Aol 2=2| SHIHH

AR ZIAN 259 B LA choR ek mk b
HET} e £AE ZARE AT H371Y3 349) FUo)

53.3%2 7P Lt 497t 36.7%2 7 =1L
o} &8I S &322 1R A4 56.7%, 43.3% %
H=7E 7P =8 felRt Akel7h )IgItKp<0.05)(Table 2).
= W95 £3o] 7HE WA FHEA 1 veol FH51|
< IR dieto] SHEe AR EAlrh

AR - AF7HEE 3092 sUEE BTt 46.7%
2 7F L giET2 2491R 33.3%, 9 £33 WA
U= &0l 60.0%, WS £33 ANA FUEE &0
33.3%2 7P =3l 5238t Zjol7h IAthX?*=20.210, p<0.05)
(Table 3).

oA7}e] A9 HFTHEE 38R 60.0%, e 4
912 46.7% = R=7F 7 w31, 5 £33 WS &
& A SYE= &0l FYSHA 53.3% = 7Y =8keH
93} z}o]7F QATHX?=30.461, P<0.05)(Table 3).

AR olx ko] A AT|EI ety Sl
Zolg Holil Qlrh & ofal= AFHE e o= Y
=gl Hlsto] gAe] A= ol AF7|HEIET HA
FEohe s 2tk

o

o A

3. Azt A1 Aol Z=2f SHIEH

I dge Aok MY MR 2 eoR RARE A A
F7IHEE 3¢9 §Yo] 43.3% 2 Lol 7MY il diE

lo

S92 367%E 1Y BT, 945 ST Y ST 1
202 712} 43.3%, 46.7%2 =T} 71 =9k 903t 2}

ol7} QJSITK Table 4)(p<0.05). = U015 £2o] 744 W
FUET 1 heo] BEUL, nXgtew fhEde] FeY
!

)

Table 3. Muscle recruitment pattern in trunk flexion (male and female)

Recruitment Erector Spinalis Gluteus Maximus Lateral Hamstring Medial Hamstring
order Male Female Male Female Male Female Male Female
1 1(6.7) 0(0.0) 2(13.3) 3(20.0) 9(60.0) 8(53.3) 5(33.3) 8(53.3)
2 1(6.7) 4(26.7) 5(33.3) 3(20.0) 4(26.7) 1(6.7) 3(20.0) 4(26.7)
3 7(46.7) 9(60.0) 4(26.7) 2(13.3) 1(6.7) 1(6.7) 3(20.0) 3(20.0)
4 6(40.0) 2(13.3) 4(26.7) 7(46.7) 1(6.7) 5(33.3) 4(26.7) 0(0.0)
Total 15(100) 15(100) 15(100) 15(100) 15(100) 15(100) 15(100) 15(100)
Number(%)
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Muscle recruitment pattern in trunk extension

Recruitment Erector  Gluteus Lateral Medial X2
order Spinalis Maximus Hamstring Hamstring
1 267)  3(10.0) 13(43.3) 14(46.7)
2 3(10.0)  7(23.3) 12(40,0) 7(23.3)
3 13(43.3)  9(30,0)  3(10.0)  7(23.3) 40.815
4 12(40.0) 11(36.7) 2(6.7) 2(6.7)
Total  30(100) 30(100)  30(100)  30(100)

Number(%) * P<0.05
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Muscle recruitment pattern in trunk extension(male and female)

Recruitment Erector Spinalis Gluteus Maximus Lateral Hamstring Medial Hamstring
order Male Female Male Female Male Female Male Female
1 0(0.0) 2(13.3) 1(6.7) 2(13.3 8(53.3) 5(33.3) 6(40.0) 8(53.3)
2 0(0.0) 3(20.0) 5(33.3) 2(13.3) 6(40.0) 6(40.0) 4(26.7) 3(20.0)
3 6(40.0) 7(46.7) 4(26.7) 5(33.3) 1(6.7) 2(13.3) 5(33.3) 2(13.3)
4 9(60.0) 3(20.0) 5(33.3) 6(40.0) 0(0.0) 2(13.3) 0(0.0) 2(13.3)
Total 15(100) 15(100) 15(100) 15(100) 15(100) 15(100) 15(100) 15(100)
Number(%)
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