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The Relationships among Trunk Control Ability, Dynamic Balance and
Gait in Stroke Patients

Eun-Jeong Chungl, Jong-Soo Lee’, Seong-Sik Kim', Byoung-Hee Lee'

1Dept_ of Physical Therapy, Sahm—Yook University
2Dept of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyung—Hee University

Objectives: This study investigated the correlation among Postural Assessment Scale for Stroke (PASS), Timed "Up
and Go" Test (TUG) and gait (velocity, cadence, step-length, stride-length and single-limb support).

Methods: The 70 subjects were assessed on trunk control measured with the use of the PASS, dynamic balance (TUG)
and gait function (by GAITRite). The data were analyzed using Pearson product correlation.

Results: The PASS total scores were significantly correlated with PASS-M, PASS-C, and PASS-T (r=.80 ~ .88 p<.01).
All items of the PASS were significantly correlated with TUG (r=-.63 ~-.81 p<.01), velocity (r=.44~.58 p<.01),
cadence (r=.38~.51. p<.01), affected side step length (r=.44 ~.56 p<.01) and affected side stride length (r=.45 ~.59
p<.01). But affected side single-limb support was lowly correlated with PASS-M, PASS-C, PASS-T and PASS-total
(r=.25~36 p<.05).

Conclusions: Measures of trunk control were significantly related with values of dynamic balance and gait. Based
on these results, trunk control is an essential core component of balance and gait. Trunk control training programs
after stroke should be developed and emphasized.

Key Words . stroke, PASS, trunk control, balance, gait
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(150) tiggtelstsl Al #33d #1135 (20123 3¥)
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«Wi FJr old|7} 7}sst A

1) HEF e AAzd Bt

HES ] AAxAE Brkel] Q8 HEE
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doju} Hoj7b7] ZHAKTimed “Up & Go” Test,
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Fig. 1. gait function test (byGAITRite)
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(152) wiggolgs A #3348 A135 (20123 39)

Table 1. General Characteristics of Subjects (N=70)
N(%) M+SD
Sex Male 47(67.1%)
Female 23(32.9%)
30-39 13(20.0%)
40-49 15(21.4%)
Ages(yrs) 50-59 23(32.9%) 51.81£13.27
60-69 9(12.9%)
over 70 9(12.9%)
3-5 29(41.4%)
Onset(month) ol 19E71%) 10.04+6.48
12-23 19(27.1%)
over 24 3(4.3%)
Type Hemorrhage 40(57.1%)
Infarction 30(42.9%)
Side of palsy Right 31(44.3%)
Left 39(55.7%)
—— se
*M+SD = Mean + Standard deviation
Table 2. Descriptive characteristics of subjects for measures PASS, TUG, Gait parameters. (N=70)
M=SD’ Range
PASS-M* 12.99+1.83 9~15
PASS PASS-C° 19.60£1.85 12~21
(score) PASS-T* 13.69+1.57 9~15
PASS-total 32.51+£3.34 23~6
Dynamic standing ;0 30.94+18.28 8.27~75.58
balance
Temporal Gait Parameters
Velocity(cm/s) 41.49+26.10 9.60 ~ 104.50
Cadence(step/min) 75.25+£21.40 35.30~127.30
Gait Parameters Spatial Gait Parameters
Affected side Step-length(cm) 31.66+12.40 5.53 ~59.63
Affected side Stride-length(cm) 61.90+24.58 2531~116.76
Affected side Single-Limb support percentage(%GC) 379+.113 172 ~.799

a: PASS-M; Postural Assessment Stroke Scale-Maintaining Posture
b: PASS-C; Postural Assessment Stroke Scale-Changing Posture
c: PASS-T; Postural Assessment Stroke Scale-Trunk Control

d: TUG; Timed Up and Go Test
*: M£SD = Mean + Standard deviation
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LA 9 39 HEF $AY Az Y FHEE 9 Ry FEEA (153)

Table 3. Variation of PASS-M, PASS-C, PASS-T, PASS-total According to duration. (N=70)

Duration 3_-5 6;1 1 12_-23 Ove_r 24

p— (n=29) (n=19) (n=19) (n=3) F P
M=SD M=SD M=SD M=SD

PASS-M' 13.66£1.56 12.37+1.74 12.58+1.84 13.0043.46 2478 069

PASS-C° 19.86+1.75 19.32+1.97 19.5342.01 19.33+1.53 363 780

PASS-T* 14.00+1.28 13.2142.02 13.841.26 12.6742.52 1473 230

PASS-total 33.4842.67 31.63+3.45 32.1143.51 31.33+6.43 1.512 219

a: PASS-M; Postural Assessment Stroke Scale-Maintaining Posture
b: PASS-C; Postural Assessment Stroke Scale-Changing Posture

c: PASS-T; Postural Assessment Stroke Scale-Trunk Control

*: M+SD = Mean + Standard deviation

A2 mEke A= 32,114, 29 o] AtelA = 31.33 18- 30-3941)(20.14+1.74), PASS-C H7}
o7 vebdth 18y 4377kl whE PASS-M, S A®E 704 ©]4(19.1142.03)0] %t}

PASS-C, PASS-T, PASS-total dAo]9] 23t PASS-T A7 7FF =& 38 40-494

N
o rlo

2ol 5 HolA] gkt (13.89+1.27), PASS-T #A7F 74 e e
40-494(13.33+1.76)¢] %It} PASS FH57F 713
4. H™Hoj| mE PASS, TUG, Ealiti4=0| X|10| = AHLS 60-6940(33.11+3.59), PASS 857}

} Lo =00 5. o] AH
Ao] W PASS, TUG, qut‘ﬂgl: Z}0]:= Table 71 w2 A2 50-59412F 704] ©]43(32.2243.60)

[e]
49} 2t} PASS-M A7) 7MY =8 AEHL 60-69 o] St}
A(13.56£2.13), PASS-M A57F 718 B adge TUG 30-39A41(27.31%)°14 7H A& A<
50-5941(12.74+1.79)0] At} PASS-C A7} 7+ B3, 40-494|(32.99+17.64)°01A 71 2@ AJIZE

Table 4. Variation of PASS, TUG, Gait Parameters According to Age. (N=70)
30-39 40-49 50-59 60-69 over70
Ages(yrs) (n=14) (n=15) (n=23) (n=9) (n=9) F P
M+SD M+SD M+SD M+£SD M=SD
PASS-M* 12.85+2.14 13.07+1.58 12.74+1.79 13.56+£2.13 13.11+1.76 344 .847
PASS-C° 20.14+ 1.74 19.53+2.45 19.52+1.56 19.56+ 1.59 19.11£2.03 459 766
PASS-T* 13.64+1.98 13.33+ 1.76 13.87+ 1.46 13.89+ 1.27 13.67+ 1.32 294 .881
PASS-total 32.71£4.02 32.60+3.14 32.22+3.06 33.11+3.59 32.22+ 3.60 142 .966
TUG* 27.31+18.18 32.99+17.64 32.37+19.94 31.86+20.56 29.61£16.28 281 .889
Velocity 41.02+24.67 34.35+22.10 41.68+29.18 50.86+33.43 44.30+19.22 .584 .676
Cadence 71.21+18.29 69.72+20.57 74.26+£22.31 81.274+27.82 87.33+15.23 1.304 278
Step-length 33.06+13.68 29.71+11.34 31.47+13.88 34.95+12.01 29.93+9.76 328 .858
Stride-length 65.58+24.57 55.88+23.20 61.994+27.28 68.82+27.17 59.03+18.66 498 137
SLS* 437+ .14 348+ .07 375+ .13 370+ .08 362+ .10 1.316 273

a: PASS-M; Postural Assessment Stroke Scale-Maintaining Posture
b: PASS-C; Postural Assessment Stroke Scale-Changing Posture

c: PASS-T; Postural Assessment Stroke Scale-Trunk Control

d: TUG; Timed Up and Go Test

e: SLS; Affected side Single-Limb Support percentage

* M+SD = Mean + Standard deviation
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(154) oo sts#] #1334 A15 (20124 3¥)

S Bt R HFME BRIEEE 60-694)
(50.86+33.43)0l4 71 =8k, & & 704 ©]
2H(87.33£15.23)0l1 A, vhH]S BAY} SR ©helA]
AR &L 60-6941(Z2 34.95+12.01, 68.82+27.17,

370+.08)°14] 7HE =& £ Btk a8y A

AE BTl Step Length®t Stride Lengthi=
PASS-M, PASS-C, PASS-T, PASS?] ixﬁjr
A44~59(p<0DE o AAAAE RSl

velocity 2= 2+ r=.89(p<.01), r:.94(p<.01)i

3 AAAAES Bk SLSE PASSY W4 TUG,

, 5% 1

ol W PASSY A9k TUG, HaAWE Afo] f RS} r=07-330% vk AaAdAS Halth
o3k 2ol wolX stk
o E
5. PASS, TUG, EalitAs 710 AlgketA|
PASS, TUG, E&WSE 71e] #7711 Table 5 Abrol Mo A= A 22 S Pes & 5
g} 2tk PASSS) £7& PASS-M, PASS-C, PASS-T i 22 7 s 2il ok BE $4s 70k
3} r=80~88(p<.0D)E 73t AAWAS By, = EQ ARBATY AsA e 7k Q8 FATAE
3] PASSY FH2 PASS-M(r=288)3} 7} &2 A T3 9E 7 7] witolth webA 28 BE
#8412 B HFig. 2). TUGE PASS-M, PASS-C, AL A AR ARSA AR ES P
PASS-T, PASSY] 47} r=-63—81(p<0)Z 7  Ao1ZhL 3 = Ak A7) AMzE e ApAe
3 APTAE KT, Velocity PASS-M, PASS-C, A 22| 7]i Falolw o] = QI ApAl9] g
PASS-T, PASS®] 43} r=44~58p<01)Z okt 4L 24949 Aazolar thekst F4ko] wist
ARAAZ BT, TUGHE r=-73(p<.01)C.E % = A% sHoltt At 2K dE FE ol tiEl
3 ARTAE B ATKFig 3). TFE A8 2AHE 288t I3 55
Cadence™= PASS-M, PASS-C, PASS-T, PASS] gk A9 ZAAE FHleh, A FAE 24
EFA7} 1=38~51(p<0)E o8 AR AAZ 1Y 3 A2 ARAlel GA] AEskal FHo| == e
I, 53] Velocity 2= r=.85p<.01)% 7t a7 23 el 715 AA FHYE wEe] Ao
Table 5. The Correlation between PASS, TUG and Gait Parameters. (N=70)
PASS-M* PASS-C PASS-T  PASS-total TUG Velocity  Cadence Step-L Stride-L
PASS-C 55"
PASS-T® 647" 76"
PASS-total 88” 87" 80
TUG* =71 63" -81" 76"
Velocity 53" 447 58" 557 2737
Cadence 447 38" 517 46" 65" 85"
Step-L° 49” 447 56" 547 -70" 897 64"
Stride-L’ 53" 45" 597 56" -73" 94" 65" 94™
SLS® 26 25 36" 26 -27 24" 07 18 33"

*p<.05, **p<.01

a: PASS-M; Postural Assessment Stroke Scale-Maintaining Posture
b: PASS-C; Postural Assessment Stroke Scale-Changing Posture

c: PASS-T; Postural Assessment Stroke Scale-Trunk Control

d: TUG; Timed Up and Go Test

e: Step-L; Affected side Step-length

f: Stride-L; Affected side Stride-length

g: SLS; Affected side Single-Limb Support percentage
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