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Differences of trunk flexion and extension between female collegiate
dancers with and without low back pain

—Focusing on trunk and lower extremity tilt in trunk flexion and extension with
imitating the three hand positions—

Takako YASUKAWA, Yasuteru TANAKA and Kazunori IRIE

Abstract: The purpose of this study was to investigate the differences of trunk and lower extremity tilt
in trunk flexion and extension between female collegiate dancers with and without low back pain. Sub-
jects were 27 female collegiate dancers (mean age 19.6) who participated in a convention, including 10
(LBP group) with the onset of low back pain during 5 months containing the trial month. The remaining
17 dancers were designated the non-LBP group. The movements studied were forward flexion and
backward extension with en haunt, en avant, and en bas hand positions. Subjects were recorded on home
video camera.

Trunk motion angles during trunk flexion with en haunt and en avant hand positions did not differ sig-
nificantly between the LBP group and the non-LBP group. However, the trunk motion angle during
trunk flexion with the en bas hand position differed significantly between the two groups (LBP: 92.0 +
15.4 degrees, non-LBP: 105.5 + 16.1 degrees, P<0.05).

The results suggest that the LBP group had limited trunk flexion, making it difficult for these dancers
to bend forward in the en bas hand position. Dance teachers should allow students with low back pain to
adopt a position that does not cause pain rather than insisting on horizontal flexion in the en bas hand
position and need to persist in teaching students with low back pain how to use the interscapular and
other back muscles.

(Received: October 3, 2010 Accepted: June 13, 2011)
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Fig. 1. Trunk flexion/extension tasks with en haunt (a-1, a-2), en avant (b-1, b-2), en bas (c-1, c-2) hand positions.
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Fig. 2. Schema of trunk tilt (6) and lower extremity tilt (¢)
angles at (a) trunk flexion and (b) extension.

3)

4)

5)

6)

T %13 EIRKHTZE R O SHE I3 LT OB
DEBPRTHL L2 EKRT S,

PR EEE) A (trunk motion angle) © &N {7
7 D AREIRIAERE £ T O f B & AR B) £ 1
(trunk motion angle) & L7zo F&H#EVALA> S DHI
Ji - BRIEEB R OB & O E NP EET,
CDMEAKRTH 513 ERREBEP O HIET LA 5
OREFEORIE X 72132 EE A L Y KTHD 2 &
TERT %,

PRE A EE) 1 B (Overall trunk motion angle) ©
RERTE B & ORI B\ T Rl KR A
FEDORIT, REpRi%IE R O DR OIRI &
NZTh2FKT. TOMIPKTD 513 LK%
JE B O R O w2 i E B ORNATL ) KT
HBHIERFERT 5o

ThERNL AR (Lower extremity swing angle)
PRERRT 28 12 35 W T o T Bl KSR BE O Al
T, WEETRIERO T B OMRNOWEL &N 721
PEERT. ZOMHBKTH 513 LRBEFRIERFO
TEEOIRNA LY RTHD Z L2 ERT 5.
AP 2 e L L CoFEEomE (Maximum
trunk tilt angles by a horizontal measure (0°)) :
g KRS (1) &0 90 & 57218
T, 7Y - A\ADLOHMIZB VT, A%
ELMEOFEIENZ T 0 EET (Fig.3). K

83



REEL A 2 — 2B B B O A BT X 2 AR B 8

(a) Lower than horizontal measure (b) Upper than horizontal measure

Fig. 3. Schema of Maximum trunk tilt angles by a
horizontal measure (0°) at trunk flexion (0) with en
bas hand position at (a) lower than horizontal
measure and (b) upper than horizontal measure.
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Table 1. Backgrouds of subjects of both groups

LBP group (n=10)

Non-LBP group (n=17)

age (years) 19.8 £ 1.5 195 £ 1.1 N.S.
height (cm) 1583 + 74 158.7 + 4.9 N.S.
weight (kg) 539 * 6.6 529 £ 59 N.S.
BMI (kg/m?) 214 + 1.3 21 +22 N.S.
dance career (years) 6.3 5.1 69 £ 52 N.S.

(Mean * SD)
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Fig. 6. Overall

Fig. 4. Maximum trunk tilt
and trunk motion angles at
trunk flexion with en haunt
(a-1, a-2), en avant (b-1, b-2),
and en bas (c-1, c-2) hand
positions (in unpaired t-test).
LBP: low back pain group;
Non-LBP: no low back pain

group.

Fig. 5. Maximum trunk tilt
and trunk motion angles at
trunk extension with en haunt
(a-1, a-2), en avant (b-1, b-2),
and en bas (c-1, c-2) hand
positions (in unpaired t-test).
LBP: low back pain group;
Non-LBP: no low back pain

group.

trunk motion
angle with en haunt (a), en avant
(b), and en bas (c) hand posi-
tions (in unpaired t-test). LBP:
low back pain group; Non-LBP:
no low back pain group.
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