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POMS) OIHH % 2|2 L TR & L7z B

T. POMS & [dkko [EaR] TH#] T80 ] TR
Bl 57 ) T &) 6 DO T AR TR
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W A :ideal type

O B : lordosis/kyphosis type
O C : flat back type

E D : sway back type
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9 A
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B NTEEEL ()
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DA NIz (LEUEEFE100%) . (13)

BENHIRIZBT 5 TMSHR O 2 £ 2 LIX4
R o MOEDRER, [FR] 2B, 12ITTXT
DTRHREIZBWTHERUEZ R T HERIES
Nizo $bb, [HE] NEAL] [9E7] TR

EVDS AT T A4 THREREVE O TURER
HOEEIET L, [ER] &vio/e Ry 74 7%
BEREWE SO T RERMPSAEEREICEA L7,
FREA~D O%EEY 4 THIORER I TIX, #ME
DOFEF, EENARIRICB T S & THRESSD
ZAERIZBWT, WTFRIZBW T AERE(LIX
ROLNLroTz0 (BEENRWIZOMEITEN
L72)

HHEFERIC & 2T, TREb I o7z,
Lotz ] BERY T 4 THBIEERANL <
[CABRICEBDPENE Bbaro /2] [HEFE
STEL»o72] B EAGDEEANDROERY
ROEALRIE L HNIZZ ENDEEXREVDFRR,
[HE2 L LB EZEHRL L) Ll o72] [RTHR
S THhIzV] EWVIHHIAE ZERPZCHFELN
720 (£3)



12 & 2 BHOBALD — T I TS R BIZ DWW T

X2 EIHNATEDOTMSFREILDOREREEa

AN gk e L W57 0 A
Z —-1.367°¢ -3.3¢ —2952¢  —=3744° —-3.02¢ —2639°
A e (M) 0172 0.001 0.003 0.000 0.003 0.008
a : Wilcoxon OFF 51 & MR E
b EDNES
¢t HONERL
14
12 IJ_‘
10 l
g [ ] | H ’L
6 -
N I H HI
2
0
before| after ‘before‘ after ‘before‘ after ‘before‘ after |before| after |before| after |
B ‘ 1 ‘ L e ‘ Y ‘ i ‘
before : BB/ ATl after : BB/ A%
H4 EBAARERDOTMS FREIL
=% AR £
4‘ %g %3 @lnﬂ (Eﬂﬂnaﬁ)

RIS AREREFH AR OFAEZTRE LT,
LEEGESHHETE LY T 7 1 2% W CEEH]
BRICBITB2NMARMRERET L2 DTH 5,

T3, EEETOLEFHMIC B VT, TS DA
B 2R L T2 REPED M D81.0% & 5
DTWeH, EEROLEHEFHTIE, HREEE
BB OUFEDNH LI (BHYFERI00%) . 1T
Wzl =3 L CE T 74 RIRBYGEIHRTH
BT ENRIB SN,

WA BB I BT S TMS AT OZLIZ DWW

. AR E R LA ARRICIZIZ T RTO AL
REIZBWTHBERUGEE LR THERNE LN,
bbb, [8R] 2 TR THREL (957
[0 ] Lo /e T 4 TG R~ T TR ER

EAREDL LBk 72

Do 7z

HRDBIEDITNT D
LELER) L CWARWVWDTEDNo 72

AV F = ANDEZOENTVWAELN L TR ALELAD
Hi7z

MWEDPE-> TEL»- 72

INTG Y ARREET L ONEE L Do 7z

TELEHAH R TR VD TID LS LS H > T X
o7z

HOOYEBOES 2 FEK L 72

PR CRBDR L o THB W
I A X% § 5720 CREDE
HEE» b LS Bk L L O <‘:'?§o7i
EBEAE S TR WENAS L o7z
RTHRo THAIZWY

Mg HFERK L 72w

Boz X )WVBGPMEREGr>CHELIEVWEE -7
EEINE DT, BREEL LIV ERS K)ot
FELWEHE TV E B 57

B2y ¥y A=y b Lzw

RS & D o LRI E D O THEIRY 72w

&AL 72




| LR % 2% 2017

HPABIET L, R Lo e R Y7 1 7
HeR s PMREREIAFEICEA L, 202
b, RIFFRIZBVWT, ¥ 74 A% W7ok
B A & 2 BB OLALD— R 5 OBEICK
EHFG LW REIEAVRIE STz 1, [BR] @
TRREIZDWTIE, QXK 2D T2, @
ThbZbLTWwAH, @D EE>TWAS, D3H
H2O% 0, BRIEIATT 4 75K OERA
ZRT AN AW TIE [EEYHT ORI LR
RERBEREB RO OS] Lwola KT T
4 TRIEEEL LT IED I RFEAE S HE L7,
COLHITRREI L o TREDOR#A R 072
Z e EEARIERT [FR] ORERMEICH
BEPEL P IBNE o2 EZ N5,

E B2, ATHFZEIC B\ TR L LLHEAY I &
DREEIZOWTEEZ CHME SN TV LI LD 5,
FHIILBD Y A THREHOUERE L5 (K
1) SICOHBEH 5 L DR EL T, T2b
L, BRI TH D A - ideal type |ZTBBN AL
TdH % B : lordosis/kyphosis type. C : flat back
type. D : sway back type [T, A H 74 7
EABDME S KT T 1 TGS CENICH D) | HE
B AC Lo TEOMEMIIEE 5 & & 2 MAEEAT
o720 Lo L. BB A THIORMIILE TIE, &
BRI O& KBS 4 7L —BIEsr L ORICEE R
R EA ST, EE I ARIRIZBIT S & TR
R OZALRIC BT AEETRED e h
o7z TOERELT, 7., EHEO—FETH-
727D\ FRAR BB 7 L i GEB)LIAL
DI AEE) RHETE ol v ) BFgESMc
WD B o7 E R Do E72, i (2009) A3
BOLMEZIIBWT, [RES] [AEEE] O
EFRPTEFUIIOVTIIEKRTH 2 LI L T 2
£ ABEDOEZ T BT ORES 1
THE L EETNTBY . R TOIMEL LEFF
M HETH o722 LB ERD1DEER L, &
B2, gk (1992, 1996) DRIFEIZBVWTD, %

BAZxt 3 A B CAHl & B R EkE & O AHBAT
W LESNTBH YW BEIEGRRIG 72
T <L MR RGBSR R BRER IS & o TR
FRTBIEPPESPIZENTVE I ENS D,
BRI IRE A W L RS EThH o7 E R
5o

HHRER I & 2 BT, HOHSOHERP%
BUK T 2T BB T 5 [A
DE| PEOSNEZETRY T4 7B = -
72T EAIRENTz, K (2009) 1. OB I
W& 0T 5 2 2L - TR BN A RBOE LR
BEOENH T 5 [ROE] 12X 2 BB
NHREERLHOEROBER B2 ), v E—
HIR R BAE O H 5 2 L 2t LT
WaE, 2ol Ehn, BEYEOHFTELY
774 A% Vg A H CERR R L
b LS EL RS RSNz, PLEXD, B
DA AEBHE * HIETEEEGH AR O— K
(AT OREICBVT, BBYUEDHDR
T4 = HEATLHIEDOEFRIIRENDLOD
ThoHEOMEEN L ThH,

[RO& ] OEFIZOWTIE, BEHNEHAL
LIERTHLH [WNZEEE] DIEE LB
DL PR AR R R AIBRRE O AN 2B b A B
FRE LT, BFEFEHEEDOTVLY, SHOM
L LT, BBOBALDIRIE I D L1k %
AL BIE xRS 5 NE R VRO L1 7 1
R OB ST & 2 E[E L 72T 22 F
JERMETT A 2 EICX D BEL.LHAE oM
I OWTH LI L TV E 72w,

(k]

1) WRASES  BREMERR > P S~ —HFE
DIFEIZOWT. HARERDEARYR®E, 7 (D) ¢
59-60. 2010.

2) INHEZASET - FEETE  ENRIERTIZE DR & R,
NHEHE:, 60 35-45. 2000.

3) James W : A study of the expression of bodily posture.
Journal of General Psychology, 7 :405-437. 1932.



6)

7)

THENIC & 2 LH DAL — R 12 KU REIC OV T

SARMLR - FARE LB L BRI T 5 EBRBE
78, FARESA GRS, 20 0 1-7. 1988,

Nair S, Sagar M, Sollers J, et al : Do slumped and
upright postures affect stress responses? A
randomized trial. Health Psychol, 34 (6) : 632-41.
2015.

Wilkes C, Kydd R, Sagar M, et al : Upright posture
improves affect and fatigue in people with
depressive symptoms. Journal of Behavior Therapy
& Experimental Psychiatry, 54 : 143-149. 2017.
BRI - ke« @R & LT o Pilates R D
BR (0. Bk, 37 (2) 0 P2-089. 2009.
RENEEG - BAFE - SR €T T 4 AOHRD
RET — FM M2 5 - BARERA R — v [ESS
5521 (4) ©S232. 2013.

Kendall F P, McCreary E K, Provance P G : /% : 1%
REE T A M4 LA, TUASEE, B, 2006.

10)

11)

12)

13)

14)

15)

16)

Christine R R: Pilates Mat Work. PHI Pilates Japan,
2017.

e« —RETRE (TMS) OZ4%E.
fE NHIRHAESE, 220 1-6. 2011.

HAGH T ¢ B OWTORE S, BAGAIERFE
L 13 :81-88. 2009.

FREL TR - RS N & BT O M AR KT
TR LHSENEZE, 62 0 378-382. 1992.

RN K OWITE - SO B TEHE. 5o
., . B RUEIE & OBILR -, e LB
7z, 9 (1) : 1-8. 1996.

KILEEZ - il - REFH K77 —27128%
SRR OZAIZ S 2 —F %, KF ) X MR
FOBE, 43 1 233-245. 2009.

TRE Ty - TFEEIGH - IR - b - NRAIEE &
FEIRIE . BB & O RIGRRAM OB E,  H AR
KRWTTRIR R FEF0 4, 860. 2013.



TRAEIS VLB o B8 | k5 2 SE B E O ) e

PRAT HIE M o 785 L 09 2 S B RE DR R

PEH—D gk EAZRTD IREERY
=FEETY IEE&KEY Bulsekt iR T Y

1) FLEEFREA A Bgaks R 2) W fRsEnakrs it

Key word : R CKD &, EEEE, 6MWT
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B - IREAHOUELZEDRA ) v bbb 3

£1 WNREOEM (n=19)

BEEDSH B & V) dEdih ) BHREEREEERZE O
IHE 2 B ICHIR T RE TRV EAVRIBEE L
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PR (B k) 11:8
i (%) 69.8+58
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EEEREA AL (H) 51.1+392
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Effectiveness of Stretch Pole exercise on static standing postural control
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Abstract

Purpose: Falls and/or fractures cause decreased Activities of Daily Living (ADL) and cause
individuals to become bedridden. Various rehabilitation programs such as The Dynamic
Framingo Exercise, The Toe Motion Exercise, and The Ball Exercise are being conducted
to improve balance performance. As these programs are conducted with the patient sitting
or standing, it is difficult to introduce them as voluntary programs to the elderly who are
at a high risk of falling. Therefore, this study was performed to clarify the effectiveness of
using the Stretch Pole exercise in the supine position on body sway.

Method: The participants were 17 healthy adult male volunteers who consented to participate
in the study after receiving a detailed explanation. For the balance program with
participants in the supine position, a “Basic Seven” was performed using a Stretch Pole. To
assess balance, the total trail length of center of pressure (COP) was measured using a
stabilograph with the eyes opened and closed. The values obtained were analyzed using
Wilcoxon's signed rank sum test. The level of significance was set at below 5%.

Result: The total trail length of COP with the eyes opened was 279 = 64 cm and 270 = 6.3
cm before and after performing the program, respectively, with no significant difference
observed (p<0.01). Total trail length of COP with eyes closed was 455 £ 139 cm and 38.7
+ 12.1 cm before and after performing the program, respectively, showing a lower value

after the program, which was statistically significant (p<0.01)
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Discussion: The results of this study showed that the total trail length of COP with the eyes

closed decreased significantly after the intervention. There was no significant difference in

the values when performed with the eyes opened. In the Stretch Pole exercise, a decrease

in the muscle tone of the group of muscles in the circumference of the pelvis is found,

resulting in correction of lumbar alignment. Therefore, a significant difference was

observed in the static balance when the feedback from eyesight was excluded. This study

demonstrated that the Stretch Pole exercise in the supine position likely improves static

balance.

Purpose

An inability to maintain balance is one of the
risk factors for falls. As many of the elderly may
have complications such as osteoporosis, they are
at a higher risk of suffering from fractures of the
femoral cervix, distal radius, lumbar compressed
fractures etc, than younger individuals. Falls
and/or fractures cause decreased Activities of
Daily Living (ADL) and cause individuals to
become bedridden; this is one of the primary
reasons why nursing care becomes necessary
(Figure 1). Thus, fall prevention is an important

issue and much effort is being made in this area.

Other causes
Unknown,

2812

Articular
Heart disease, diseases,
45% 10.9%

Fall or
Fracture,
11.8%

Various rehabilitation programs such as The
Dynamic Framingo Exercise!’ , The Toe Motion
Exercise?’, and The Ball Exercise®’ are being
conducted to improve balance performance. As
these programs are conducted with the patient
sitting or standing, it is difficult to introduce
them as voluntary programs to the elderly who
are at a high risk of falling.

Attempts to institute balance performance
programs with subjects in the supine position, in
which the risk of falling is low, such programs
are currently few compared with those

performed with subjects sitting or standing

Cerebrovascular
diseases, 18.5%

Dementia, 15.8%

Asthenia due
to a ripe age,

134%

Figure 1 Percent distribution of main causes of requiring care

Modified from Statistics and Information Department Ministers Secretariat Ministry of Health,
Labour and Welfare JAPAN. Graphical review of japanese household from Comprehensive Survey

of Living Conditions ;50:2013
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Figure 2 “Basic seven” exercises.
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1) Floor polishing motion; rounding hands to draw small circles on the floor; 2) Scapular adduction & abduction;
Repeatedly extending both arms with hands reaching toward the ceiling with scapular abduction, then relaxing
to adduct the scapulae while maintaining the arm in extension; 3) Shoulder abduction & abduction; repeatedly
abducting and adducting both shoulders with both forearms sliding on the floor; 4) Windshield wiper motion;
Repeating hip external- and internal rotation with both hips in extension and knees in slight flexion; 5) Knee
relaxing motion; Repeating hip abduction in extension and external rotation with knees in slight flexion; 6) Trunk
slide; Repeating sliding the trunk laterally on a rolling Stretch Pole; 7) Abdominal breathing; Puffing out the
abdomen during inspiration and drawing it in during expiration.

Modified from Yokoyama, S., et al., The effect of “the core conditioning exercises” using the stretch pole on
thoracic expansion difference in healthy middle-aged and elderly persons Journal of bodywork and movement

therapies -16(3):326-9 2012

positon. The efficacy of The Stretch Pole
exercise performed with the patient in the
supine position is under investigation.?’
However, the assessment parameters have not
yet been validated by using stabilographs such as
in the Functional Reach Test (FRT) and the
Time Up and GO test (TUG).

Therefore, this study was performed in order to
clarify the effectiveness of the Stretch Pole

exercise in the supine position on body sway.

Methods

The participants were 17 healthy adult male
volunteers (age: 27.2 £ 5.2 years, height: 170.1 =
0.1 cm, and weight: 644 = 85 kg) who consented

to participate in the study after receiving a
detailed explanation. For the balance program
with participants in the supine position, a “Basic
Seven” was performed using a Stretch Pole (LPN
Inc.). The “Basic Seven” comprises seven
exercises using a Stretch Pole. (figure 2)

To validate the real-time effect of the program,
the balance was assessed before Initiating and
immediately after completing the program. To
assess balance, the total trail length of center of
pressure (COP) was measured using a
stabilograph (ANIMA Inc.) with the eyes opened
and closed. The values obtained were analyzed
using Wilcoxon’s signed rank sum test. The level

of significance was set at below 5%.
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Ethics

This study was conducted with the approval of
the Ethics committee at Okayama Saidaiji
Hospital. Then, each of the subjects was
provided with an explanation, and each gave

consent, orally and in writing.

Results

The total trail length of COP with the eyes
opened was 279 = 64 cm and 270 £ 6.3 cm
before and after performing the program,
respectively, with no significant difference
observed (p<0.01). Total trail length of COP with
eyes closed was 455 = 139 cm and 387 = 121
cm before and after performing the program,
respectively, showing a low wvalue after the
program, which was statistically significant

(p<0.01). (Figure 3)

Discussion

In the standing posture, inputs from the maze,
sight, and spinal cord proprioceptive organ are
unified/controlled by the cerebrum, cerebellum,

brainstem etc., and relayed to the limbs’ skeletal

70

50 -

eyes opened

2% 2017

muscle to maintain balance while controlling
body sway. Therefore, somatic sensation, sight,
truncal muscle strength, leg muscle strength,
alignment of the spine, circumference of pelvis,
and the psychological state are all factors that
affect static standing balance.

The results of this study showed that the total
trail length of COP with the eyes closed
decreased significantly after the intervention.
There was no significant difference in the values
when the exercises were performed with the
eyes opened. One leg standing time, which
requires static balance, was reported to be
correlated with the lumbar lordosis angle.?’

In the Stretch Pole exercise, a decrease in the
muscle tone of the group of muscles in the
circumference of the pelvis is found, resulting in
correction of lumbar alignment.®’ Therefore, a
significant difference was seen in the static
balance when the feedback from eyesight was
excluded. This study demonstrated that the
Stretch Pole exercise in the supine position likely

improves static balance.

45.5cm

eyes closed

Figure 3 Total trail length of COP
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