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Utilization of outcome measures for evidence-based clinical practice
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ABSTRACT:

It is important to evaluate the effect of intervention for practice of evidence-based rehabilitation. Selecting the
most appropriate outcome measure helps clinicians make better clinical decision. We introduce 6 main factors
(subject of measurement, purpose of measurement, type of measurement, measurement scale and psychometric
properties, factor of the subject, spatial, temporal and physical factor) that should be considered when selecting the
most appropriate outcome measure in clinical practice and provide the useful information such as standard error of
measurement and minimum detectable change. Furthermore, we introduce the utilization of the Functional reach
test, 10m maximum walking speed and stroke physical performance scale. They often become a target to assess

physical performance in rehabilitation.
Key words: Outcome measures, Assessment, Stroke physical performance scale
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1. BEREBRREICE TS REFTMEE
NDEEM

W, VA TF—ya UABRICBWTHEE
H AR L 12 3L 5 < B IR 32 ( Evidence-based
practice) 2RD LN TEY, HAXOEERIZEBT
2 B RIEAT AN O KB B RE DS & O 5 E M
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DI 7R HE -
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(outcome measures) {72 2 & MBHELE X
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MARRIZ /2 D . E—HOEEX D v A7 E%E
FIA LS TESERHED X O RERZK<, T
BTYHD X D REREEREICBNT, ORI
AL TIND. ZLTINLOFBMIERIC
FES WL, XV RUromS Db D IRER
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B REFHARR L, PIEOXTE, JIEDE B,
RO X A7, WEREOFERE & O EEE R,
KGR -, K - 220 - MEARER 10 6 D
Ths.
1) HIE ORISR
FTHET DRENSCMEEIIMTH D02 RIE
TR, LRI EEHOLMNTT D
VENDH S, Figure 1 (TEEE - FEEICE 3 55
DEOF ERT. EESCAETGHEEZ 25T D5
AL L TREN RS OIE, 2001 412 HE IR
M3 gg s U [EBR TG EE 03 (International
Classification of Functioning, Disability and
Health: ICF) T& %. %72 American Physical
Therapy Association |X 2001 4F(Z%3 L 72 the
Guide to Physical Therapy Practice?(Z 33> CH
EDOXR % 24 3IFITHFAL TO L. AR TITIICF
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OGEMNMEH SIS Z L 20D, FEIELOEK
BEZWRICAEH LZET VL LT Nagi 7L 5
<° National Center for Medical Rehabilitation
Research @& 7 /L (24 5 i 5 FHE 1Y il IR

(Functional Limitation) ®#/&% ICF ©5 /1
WMz & LDRMLHD D, BEREAIHIR & 1%
EARMEZZLEANLSINVIZBT 27 +—<
VADHIROZ ETHD. oF Y ICF SHEICE
> HIEE) (activity) 1%, FEAREMESS T TR A
WAETEIGE) (Activities of daily livingt ADL) (Z

RESNDIEHIELZ B ALRIENEETSH

L2 Linb, ZOMWEHNOEREIIHIRZ 2BEL,
PRRERRTE, FEAEROMIIR, T58), Zm& BT T

SHETAHZ LTk, XEELoORKRES R
WCABESELDOTHSL. WTNOSEEFEHT 5
IZLTH, IREORECEE LS SFICET D
WS OPDOFEREIC X > TR+ 5 2 &ick b, &
DARH O BRI L o Txt G H o RN Mg T
XDHZLEMEELERS.

ICF Disease > Impairment> Activity limitation > Partici_pa_tion>
restriction
Nagi M —
. Active Pathology ) Impairment l-" o Disability
1mitation
Guide
: - Functional - 1 Participati
NCMRR| Active Pathology> Impa1rment> hll[:ict;gign > Dlsablllty> :cstﬁgzggn >

ICF: International Classification of Functioning, Disability and Health, Nagi M: Nagi Model, Guide: the Guide to
Physical Therapy Practice, NCMRR: National Center for Medical Rehabilitation Research

Fig 1. Classification of health and disability.
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assessment (FMA) #7252 L D% <,
KX OFEM7e B L OSEEOLEICHA TH
A 1D,

3) FEOIAT

RO 2 A TIIRGER L, FEfioRAI L -
THRESND. MGERPFE STV —i%
AIFEHE (geriatric measure) (Zxf L, A7 ChF
EOEMZ X GR & U R TR B R R TR E

(disease-specific measure) & FEZILD. —f%HY
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FERNED D L WHFLER D D, FIEREMERE ) %
Bz & % &, BBS BN IRFF & A INZAL £ T
DI bHEENERR T (NT U R) O— IR 12
ThHOITKRL, %ikT 52 S REERE I R
J (Stroke Physical Performance Scale: SPPS)
VM2 RSB R O — B ATV - FERIRRPE & W
DR EBIE L, BRER, FERREA A 4T 7o H
DRV IAFEN TV D EBRRVIEE CH 5. BBS
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HC® &M (selfrreport) F 7213 & [k A
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9, WEME=SEM OICEOED 68% DR T
FETDHEMIRT L ENTE D, £, 20
HEEE L L T/ s Z b ( Minimum
detectable change : MDC) H#if5 STV 5.
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HARITLTFOEEY THD.

MDC =SEM X 1.96 X .2
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TEMELTWD. FE L OIETH HIESR %
i U 72 B 2e v 838 oo RRAR IR (e F A D I E (H
B EE) I28WT, 2 FEDEEEZFEH L=
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WELTWD. Figure 2 1273 X912, 8 1 HIE
RE L RRSELRI I B A 123 8kgf Th o726, Hl
ERRZE D BB LT BE OB OEITAERENIZ 6.5
~9.5kgf ODFIZHD EWVZ D, T LTHE 2 BIESR
RIL 10kgf TH Y, SEEDMHMITAHILD H DD
MDC @ 4.0kgf 1T 2 TR\, \WE7EidE
HPANTH D, TS LE 3 HIERRIEL 14kgf
Thbh, MDC ZH 2 5 ENRH LI TWNS T,
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5. ZOXHIZMDC IR L2 2D Z &
DTEHRETHLZ LD, WEMHIIOEIN

Muscle strength
(kgf)

124+ --=====---

286055, 728 SEM X MDC OfEiL#Hs =
NTWVLRGRE LRERESCRHNE— T
WIS TERWI LICHETHILERD S,

ZUPEITHEENZOWEL LS L LTS
HLOEERICHEL TWALRERETHY, REMR
b DI RGN, RS2 Y M, SEHER 2%
WBPER D D . NEZYPEITIRE 2 R 2 A A
NERIZETI TH L0 E2RT 2 b, HHFIZ
LD2BERO—BNRLENET v r— N EIZ X
ViR SN TV D, Ml S S I REN R
IE LTV AR SICEB L TV D g,
DFREE & OB, Lo HEE ST LIk -
THER SN TWD. AUEREZ YIRS
P& FRIZY I SN D, JHERZ S PRI Y
I T CIC YL R SN REN R
fRE DEEAMHE T & THE SN D, TR
YT & DRI o U728 EE DS, KRR OIRREE
EORETHTE50E2RLTND. BiFe Tl
U PENHERR S T FRER T, TRIRO SRR 2 B9
HZ L ERT.

ISEMEITE ORRED b DAL & IEREIZ I AT
LEEHTH Y, FFHICEE SN - EEOREED
R (Effect size) PHEUEFE)IGZE (Standard
response of mean) DL VI T/REN T
%. T Offtt MDC <0 AR 2 H 2 7 2% D s /ME

(minimum clinically important difference :

MCID) Z#HEL TWHHELHD.

Real change

I (Improvement )

Possibility of
the measurement error

4 === m—m—m—m—————— A
Real change
( Deterioration )
0 } } —
The first The second The third Measurement

Fig 2. Real change of knee extension muscle strength in stroke patient

among 3 measurements.
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5) X5 AT

KBRHER AT REOZREMEL, [RE LiE
EOHPEDO—END 5. HREDOZEMITFEL
FERTHIEOOAHEDOREEITHD. KA
BENMEFHETHDL LIV LARESCERE TH
LHAICAMNKEL, ACHEREELY b5
R ChH DA I AR R E V. B4 2%
T 5 DIZMLERIFHR bR EICEET D,

W L IEEORAO—E, IR SN D IR
PR FEAZ XX G O BAESCRE ST, B B 2 5 8
LCEEINDIRETHY, ZNUNRATZIHIEDORE
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FICR BN H HHEEITIE, RKIFRESEDEMN
WAETHZ LIS, KRASE L I1Txt8E Ok
MNIRIED ERICGEL THIETEZZ2WEATH Y,
RENFE L 1Tkt S8 ORI NEIED TIRIZEL T

Subject

WRWEDRIETE WA THD. RIRHE LR
H - KR DOBFR % Figure 3 I3 7. XR#F A
~C DREHZRET AT al OFREEZ WD Z
EREBETH D, UKL a2 OFEEE A
THE A ORI-ORESSEEJE TE KRR
MAETTLES. a3 OFEEAHEHTL & Akt
L CITR R, Bloxt LT3k ot itk 21
ETEPTRIENRAETCTLEY. EHIT a2 D
FRIEIXEEOMBEARETES7D, COE{LE
2D ENTET, IGBEMORNOHERD .
C ZHIET ST a8 DIFEZMHEA T2 D0 &KL
W Wz D L LEBRICIIRRE DR IIN E
DOREERET I 0E THT L2 IR ERES
b DT, Ik 2 5 R T 2 BRI IE
226 O & I, RIS 2 TR A S
9252 RSN D.

Ability

measure

>

——>

Ceiling effect

Fig 3. Relationship between subjects and floor and ceiling effect of outcome

measures.
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MR TE HDBRECHIITEMIITETHD. £z
IO OUFEHREL, EfidT 52 & BERBEK
RS LD 2 e D, T8 AR o T
LEMTLIERIIHDTHA D). EEF 24
X, MBICRHMEN TE 2 L5 Failc o772 %
LT, RERYMBITEIZI H LT HE
LTBLZEITHREOZRMEOBE D b E
ECThbH. £72 10mMWS <0 6 5 BIHFTHEEED K
12 10—30m DABTEE N R X5 FEHE & i
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THEAIITZERORFAREE 72, R T
TRVVERBE Ol < SR TIT & o T SE R 23 K -
72 %. WERAKRIXEEHE T D DI RY)hD Z
ETHY, FMA O FRGESIIHAE CldTr = AR —
RN, ISR EZHET OILERDD.

Z DM & FERET 1 T 72 R B e S 23 B e 4
L, FEHEORIED O Z OEH O—nEE O
H o, THEFIR T AR BARGERMSER ST
WD EBBIENREREBRICEEND. T
O EBE L TR - 22 - WERRYIZEBLA FTHED
i T R Rl N A s

LIED X 5726 DORF2RRE T LIHIE L,

Fhe 3 5 Im s e M e 2 a3 2 OB FHITH
0%, BUECIIkk~ 7eBRd - RIS ERR CEH
D 2 & DHESE X4 D AR MER U A AT FR AR &
LTW%. APTA O Tl T BE &
KGR L LT mfE MR OHEE 2 R L T\ D
1, v TYANEY T — 3 VT T
Rehabilitation Measures Database!® &\ 5 o
VH—Fy MRBEY A MEBRITTEY, 22T
FHm OB, A, RAERR], BHEZRIRT L2
LIZk Y, HERINDIHMTMmRE AR L TL<
N5, AEATH AARMPRELH RS 2011 (2
BUPPRIERIR A T A 2383k L, BSRIEGE
HOHELE 7 L — REZHIR L TWD A, BIRES T

SBEIZEOLN TS, 20X ) RS F
WEESLMIEE D F D 6 D DE 15 feZR L CEa R
T2 LN ENEEZ D, £z, HEECOkiak
BN CHE— L CEET D Imib b miEE 2 ke L
T ZebHfEans.

3. RiERBEEZRNRELE
I 45 & i 45 4%
T TN R RS & L T BERE A I R
(BT 2 ImAE R R AR &, = oA BRI FIEICS
WTREMTT 5.

1) Functional reach test (FR)

FR 1IN TONRT A, ZEMBRR ZFEH Mo
KL L, AiT~ORRY —FTHEEZET 5 Z
LA Ko TRl 2 — kB 2D EFT O FREE T
b5, JFRETIIME 2 Bk, 3 BEHEDFHEE
T2 2 L BHIE L TV D 19, BRI RIE - IR
MRITME SN T RWA, RENE L, L
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REFCEXD2E/ENZOMGR LD, HIERE TSR
RETHY, Mzt EBE o RE2EHEME - %Y
PERNERAE STV 5. Outermans B 20(3Hi A
Mo BF O FLHEE & L T25.617.4dcm &\
I IEHEME 2 S LT DL 51X SEM % 2.5¢m,

MDC % 6.8cm & #HE L TWDHN, HEE L 20D
ITIFE Tl ER DO 22 B 1T 3T SEM 23
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Iy NATEE L TEHEBEZHNTE DI ERH
HINTWD 22, FrEdieflid 5 4y, 2l |28,
AV —ThdY, FlZRAFRITLELRW. FR (X
fAfEICHE CE, HEBREL/NSNWZ L, 7
AL COEINT o 2 DRI ELZ R T 5 D
WCEHTHA . WK TORMERE - ;REDAMR
EWO T, TOREINTRBEDICA Y Yy —%
HELTBAREDTRELTEBIRETHD.

2)  10m i KAATHEE(10mMWS)

10mMWS [ I THE) Z Rl 5 & b — I 72
FIEREECTH D, Rl K - IR FIFHE S
LTV, AN L, ST ARRRE N
ORtR LD, WWEREIILERETHY, M2
HEBEE TO BRI REHEME - Z4ERNRE ST
%. Hiengkaew © 29318 M2~ o BB O YE
1% 0.62+£0.40m/s THHo-EWME L, S
% SEM % 0.05m/s, MDC % 0.13m/s & & L T
VW5, Van de Port & 29X #IEIZ 58V THAT N A]
BENE DA > A 7 fEIX 0.66m/s Th - 7= &
HLTWA. AFERREIIX 5 LT, #EiE 14m
UEOBITHEA Ny T T4 v FTHY, Rl
LB 2. 10mMWS [ ZIM AR G BB D AT
RENZEEICHECEZ 2R THATHD. BEIHE
FIOFEHE & D B S 1T BUR - BREh i E A )
ETHIELARETH S, EYEESL SEM, MDC
DMEINTNDER, HERRTH D ZOEK
b TR ICHERMRE LI W &IXZF0fF A2 (K
FTEHETLEWDMRR. R TOREFIECE
HOET, 10m OB TREMICHE L CHRET 52 &
DRI NS, OF D EREEIX 10m 25 16.1 T
HV, SEM X 1.3%, MDC I% 3.4 7, #uli47
INAREINE 2D T v b A 7 fE1E 10m % 15.2 FHLL
TTHRIFHENEN) LHICHEL TEIRET
H5.
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3)  MMAH B IRELERE ) R (SPPS)

SPPS I3zt B E > ADL (2B L 73747 +
HATRE D B (REWERE 71 % FEAM 3 2 5 B R B A9 »»
OEBUOIRETH 5 19, HPREDO -5 B
DO—DNICHKRMIEREAOEENE T ONDITH
Db BT, AT DR o RE 72
ERGFELZNWI LD, FEHELIZE->T 2010
BICHR STz, 2 OREIZIEARR ADL O#l%2
72 EM B SN SIAL - BRITRF O B KENE 25
HHAZRRNEEL L, Zha 3 >OBIRILUEIZ L -
T16HHA (I 9HHHE, ST 7THH) ITKVIA
Lz llitkoTRRENTWD. FIHH OFENE
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Table 1. The table for measurement of the Stroke physical performance scale.

Stroke Physical Performance Scale (SPPS)

NO. Item Description Score(0- 3)
1 |Sitting and standing Standing up from a bed or chair, then sitting down back down.
2 |Raising the unaffected toe Raising the toe of the unaffected side for 1 second while standing.
3 |Reaching Forward Reaching forward more than 15 cm with feet fixed.
4 |Reaching Laterally Reaching for the unaffected side more than 15 cm with feet fixed.
5 | Standing on the unaffected foot Standing on the unaffected foot for 1second.
6 | Touching the floor Touching the floor while standing.
7 | Standing on the affected foot Standing on the affected foot during 1second.
8 | Stepping forward Tandemly Stepping with one footin front of the other foot alternately.
9 | Stepping backward Tandemly Stepping with one foot in back of the other foot alternately.
Standing item score ( /27)
10 | Walking forward Walking forward 10m.
11 | Walking laterally Walking laterally 3 steps in both directions.
12 | Walking backward Walking backward 5 steps.
13 | Turning forward Turning forward 180 degrees with one foot fixed using alternating feet.
14 | Turning backward Turning backward 180 degrees with one foot fixed using alternating feet.
15 | Stepping forward over the obstacle |Stepping forward over the cane.
16 | Stepping laterally over the obstacle |Stepping laterally over the cane in both directions.
Ambulation item score ( /21)
SPPS total score ( /48)
SPPS - Rasch transformed score ( /100 )

Requirements: a bed (or chair).
a marked 10m walkway.
a marked 15cm cane.

Rating scale categories

0 =firm assistance or impossible: requires moderate assistance or unable to perform.

1 =light assistance: requires light assistance to perform.
2 = modified independent: able to perform with a cane.
3 = complete independent: able to perform without a cane.

Notice

1. It is necessary to perform each physical performance 3 times continuously.
2. The use of a leg brace is permitted, if the patient uses it in daily living.

3.Item 3, 4, 6 are not rated “complete independent (3)”, if the item 10 is not “complete independent (3)”.
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1)

2)

3)

4)

5)

6)

Previous score 24
Person ability (logit) -0.03
Probability of success (%) Probability of success (%)
Item Item -
Standingitem | difficulty| "8 modified | complete | Ampulationitem |difficulty| e modified | complete
(logit) assistance independent | independent (logit) assistance | independent | independent
1 (2) (3) ¢V (2 3)
1 Sittingand standing| -2.98 93 84 5 10 Walking 1.09 87 40 1
forward
Raising the i
iy -1.62 90 48 2 11 Walking -0.96 83 39 2
unaflected toe laterally
Reachin; i
: & 1.00 89 38 1 12 Walking -0.16 71 23 1
Forward backward
4 Reaching -0.62 82 36 1 13 Turning -0.53 80 30 1
Laterally forward
5 Standing on the -0.08 74 29 1 14 Turning 0.69 59 20 1
unafTected foot backward
Stepping
6 Touching the floor 0.13 64 28 1 15 forward over 0.29 66 19 1
the obstacle
3 Stepping
7 Standing on the 0.17 78 15 1 16 laterally over 1.14 46 14 1
affected foot
the obstacle
8 Stepping forward 2.37 o8 5 0
Tandemly
9 Stepping backward 4.95 9 1 0
Tandemly

Fig 4. Probabilities of success when the person with the average ability performs item.
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