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<Abstract>

Purpose : The examine the reliability and validity of the modified Emory Functional Ambulation Profile(mEFAP)
for assessing gait function in chronic stroke patients.

Methods : A total of 45 stroke patients, who had a stroke more than 6 months, participated in the study.
Reliability was determined by Intra-class Correlation Coefficient(ICCs;), including Bland and Altman method
(Standard Error of Measurement: SEM, Small Real Differences: SRD). Validity was examined by correlating
results to the gait ability(mEFAP, Modified Motor Assessment Scale-GaittMMAS-G), Scandinavian Stroke Scale-
Gait(SSS-G), Functional Ambulation Category(FAC), 10m Waking Test(10m WT)), and Fugl Meyer-Lower/
Extremity(FM-L/E), Berg Balance Scale(BBS).

Results : Inter-rater reliability for the total mEFAP was High(ICC,;=.998), and absolute reliability were excellent
(SEM: 1.75, SRD: 4.85). Subjects without assistance factor performed better on all tests than did subjects who
had stroke. There were significant correlations between the mEFAP and MMAS-G, SSS-G, FAC(r=-.66~-.79),
10 m WT(@=-.86), and FM-L/E, BBS(r=-.72~-.78), indicating good validity. Increased times on the mEFAP
correlated with poor performance on the gait ability, motor function of lower extremity, BBS and slow gait
speeds on the 10 m WT in stroke patients.

Conclusion : The mEFAP can be administered easily and comprehensively. It is a reliable gait assessment tool
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for patients with stroke and correlated with known of function, the mEFAP may be a clinically useful measure

of ambulation.

Key Words : Balance, Gait, Modified Emory Functional Ambulation Profile, Stroke
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=992 R 1% TtHDuncan &, 1983).

7) M A 7311£(Berg Balance Scale, BBS)
Q19 71A 7Y #EE
A8 oz 21_74] 71, A7) AAl, AR #st
ek A% 0gelA] 2]
32 5640]th
A FE5E Fsh= o= oF 15
A7} mosz gEsee] £& Ao Wl
o) S 4 ) AzlEsh S
=7 Z}ZF =999} r=98%H F2 Ao}
EFd=E 7R AtkBogl 5, 1996).

3. A Azl

SPSS Ver 13.0& o]8sto] Unb#el 543
y At NERNY J)EEAE

A AR SAAZ AFE
reliability) & &olR7] 98t =
Class Coefficient, ICC;;)S s
A2 =(F4 22} 41F] %)= Bland and Altman method
o] ¥+ 22 F*(Standard Error Measurement,
SEM)[EE SAARE Aol ZFHAb(1-ICC)] 7%
A AA  Z}o](Small Real Differences, SRD)
(1.96xSEMx\2)Z 0]-83}1cBlandS} Altman, 1986
Goldsmith %5, 1993). mEFAPS] B3 BZ H&
ol whE S WGl Afo|7t QA GotEy] $
3 Mann-Whitney UZ4S 819131, mEFAPS] ElF
= A4S 98 2a HAHMMAS-G, SSS-G,
FAC, 10m ¥.3 7A}b), FM-L/E, BBS9}o] #4d&
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on, o= FE a=05% 33Tt
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P &3 A 5 (Intra-
ol gsion, A

=

o oi+ Azt
1. 47 ARl UHIX EM

A7 ohAe] A S okl Table 15F
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Table 2. Characteristics of subject

(n=45)
Characteristics n(%)
Male 24(53.3)
Gender
Female 21(46.7)
30~39 2(4.4)
40~49 10(22.3)
Age(years) 50~59 9(20)
60~69 17(37.7)
70 over 7(15.6)
) Cerebral infarction 26(57.8)
Etiology
Cerebral hemorrhage 19(42.2)
Left hemiplegia 25(55.6)
Type . L
Right hemiplegia 20(44.4)
Duration 6 month over~1 years below 34(75.7)
1 years over 11(24.3)

2. 58 gote| 71z SA

SgEAe wE Fd Bt At ot g
(Table 2).

Table 2. Test scores on all tests administered

Variables
MMAS-G*(score)
SSS-G°(score)
FAC‘(score)

10 m H3 FAK(ms)

Means+SD(range)
5.22+.95(3~6)
10.73£1.50(9~12)
3.89+.86(3~5)
0.54+0.18 (0.22~0.82)
FM-L/E’(score) 20.82+5.70(7 ~30)

BBS‘(score) 44.69+5.16(36 ~56)

*"MMAS-G: Modified Motor Assessment Scale-Gait
SSS-G: Scandinavian Stroke Scale-Gait

‘FAC: Functional Ambulation Category

‘FM-L/E: Fugl Meyer-Lower/Extremity

‘BBS: Berg Balance Scale

3. MEFAP2| 7|ssAH 2t A2l

mEFAP F739] Z4=} & .998(95% CI
997~.999), AIF =2 EE.984~.995(95%
CI .964~.998)°])3L mEFAP &3¢ SEM¥} SRD
= A7 175, 4850|90m, AR 247t 0.67
~0.97, 1.86~2.692Z 7| LJEFTHTable 3).

1 AEEE 9
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Table 3. Inter-rater reliability of mEFAP and SEM, SRD

Items(scores) Mea‘g:i‘;sg"r(r;nge) Meaﬁ:izsg‘”(rjnge) ICC'(95% CI)  SEM®  SRD®
Floor 11.40+5.52(5.54 ~27.54) 11.2546.17(5.01 ~29.32)  .984(972~.991)  0.74  2.05
Carpet 12.65+6.03(6.71 ~34.83) 11.7146.14(5.77~33.89)  .988(.978~.998)  0.67  1.86
Up & Go 19.06+10.13(6.56~4633)  18.75£9.55(7.32~4532)  .995(991~.998) 070 194
Obstacles 2530£9.99(13.10~53.57)  26.09+49.37(15.12~52.33)  .990(.964~.997) 097  2.69
Stairs 18.77410.61(523~5232)  18.74+9.80(6.41 ~50.31)  .994(990~.997) 079  2.19

Total mEFAP®  87.18+39.87(41.35~214.59) 86.54+38.31(43.65~211.17) .998(.997~.999)  1.75  4.85

*ICC: Intra-class coefficient

"SEM: Standard Error Measurement

°SRD: Small Real Differences

YmEFAP: modified Emory Functional Ambulation Profile

Table 4. The comparison among all measurement scores between without or with assistance factor with stroke

Variables Stroke (:lvit;()))ut AD* Strok(en :“115&)1 AD 7 p
MMAS-G"(score) 5.73+.59 4.97+1.0 -2.700 007*
SSS-G(score) 11.80+.78 10.20+1.50 3377 001
FAC(score) 4.73+.59 3.47+.63 4579 0015
10 m B3 ZHAKms) 0.70+.16 0.47+.14 -3.926 001
FM-L/E (score) 23.93+2.89 19.27+6.15 2742 .006*
BBS'(score) 49.13+4.50 42.47+3.91 -4.084 001

*p<.01, **p<.001

*AD: Assistance Device

"MMAS-G: Modified Motor Assessment Scale-Gait
“SSS-G: Scandinavian Stroke Scale-Gait

FAC: Functional Ambulation Category

‘FM-L/E: Fugl Meyer-Lower/Extremity

BBS: Berg Balance Scale

Table 5. The comparison among Total mEFAP and items scores between without or with assistance
factor with stroke

Items(scores) Stroke without AD* Stroke with AD Z P

Floor 8.57+3.49 12.81£5.84 -2.841 .004*
Carpet 9.2842.93 14.34+6.50 -3.191 .001**
Up & Go 10.20£3.19 23.49+9.48 -4.684 .001**
Obstacles 16.48+4.39 29.70+9.05 -4.599 .001**
Stairs 10.38+5.29 22.96+10.13 -4.314 .001**

Total mEFAP 54.90+18.36 103.31+37.95 -4.478 .001**

*p<.01, **p<.001
*AF: Assistance Device
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4, mEFAP2| Fofl wE ol

=1jm]

Bl W AE Fo] we Jurt Zpo] HAel
A B8 H7HMMAS-G, SSS-G, FAC, 10m =3 7
AD, FM-L/E, BBS, mEFAP &4} AH-3HE71o
o) 7t 9l Ao & VeI THTable 4, 5).

5. mEFAP2| SA| Bt T &4

mEFAP+= 2.3 H7HMMAS-G, SSS-G, FAC)(=
-66~-79), 10m 23 HANr=-.86), FM-L/E(r=-.72),
BBS(=-78)%} 2 &9 At glglen, w=
ket BPd vt Qe o S USITH(Table 6).

Table 6. Spearman correlation coefficient of Total-
mEFAP between other variables

Variable Total-mEFAP*
MMAS-G"(score) -.69%*
SSS-G“(score) -.66%*
FACY(score) - 79%*
10 m 1.3 ZAKws) -.86**
FM-L/E*(score) -T2k
BBS/(score) - 78%*

**p<.01

*mEFAP: modified Emory Functional Ambulation Profile
"MMAS-G: Modified Motor Assessment Scale-Gait
SSS-G: Scandinavian Stroke Scale-Gait

FAC: Functional Ambulation Category

‘FM-L/E: Fugl Meyer-Lower/Extremity

'BBS: Berg Balance Scale

v. o2 =

7154 Haoldk tieket £ AN g

Egdod Hays o 5 e VMY 5EE

3} (Simondson &, 2003), E&3} on] Q= EF
B

3
S 93 5o 3 A 24x2A A Ralw
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£ ATE mEFAPY ZIZEE EAsta 13
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% 7I'S(FM-LE) 2 7¥BBS)Ze] #HHAZS &
oHEo 22X WEF Ao Hr|s Bk {84
of sl dolr A s3Itk A5t A3} mEFAP
o] A &Y T SAAZT AlF T wlg- =
& Aow YeEhKZZ 1CC=984~.995, .998) o]=
A A7 dAERE AAE G0 ¢ AT
(Baer 5, 2001; Liaw 5, 2006). dtha Al#=el
mEFAP £33} A% =] SEM(Z 1.75, 0.67~
97) 12]al SRD(4.85, 1.86~2.69)= 573 249
10% wFte 2 A=E7F 2 1S 4 5 STk
SEM2 72+ ZA% =] oA A7|d ik 43
2 Axe AF=E ‘%}

e AER

], Aol %;1’9] H s} r:H%l N7 s SAo)
7Fssle] Axe] AFEE HgsteE E tE AlF
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SEM¥} SRDE= 574 exbE dolr=dl Wol A
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FM-L/E, BBSH7} o} 75221 Ao/t Q=
o2 Yelgth ol HEF #xle 1B Foll=
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Appendix 1. modified Emory Functional Ambulation Profile

Assistive Device Floor Carpet

Up & Go

Obstacle

Stairs

No Assistance(x1)

AFO(x2)

Cane(x3)

Hemiwalker

Quad Cane(x4)

AFO+Cane(x5)

AFO+Hemiwalker
or AFO+Quad Cane(*6)

Total

— 666 —



