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The Reliability and Validity of the Passive Lumbar Extension Test and
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The purpose of this study was to establish the reliability and validity of the passive lumbar extension
(PLE) test and prone instability test (PIT). Thirty-three subjects (14 males, 19 females) with lower back
pain enrolled in the study and the subjects were divided into 2 groups (positive and negative instability
groups) on the basis of radiographies of flexion and extension. Reliability was determined by the kappa
coefficient and validity was examined using calculated sensitivity, specificity, and the likelihood ratio. The
results showed that the reliability of the PLE test was higher than the PIT (intra-rater reliability: k=.86
and k=381, interrater reliability: k=65 and k=.62) and the validity of the PLE test was also higher than
the PIT (sensitivity: 91% and 62%, specificity: 95% and 85%, positive likelihood ratio: 20.00 and 4.10,
negative likelihood ratio: .10 and .45). In conclusion, we think that the PLE test was a more reliable and

valid method for lumbar instability than the PIT.
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Validity.

AA <179 80%0) o] dAERLt Hole A 8

5 AYsA Ha, I F 3% ol Az A 23] A
S FYT £ s AxY A 535S AP o HFo=
(Waddell. 1992). 859 90 gfslar, L7718 & 239 o938hzQl
2 F Aol vissd S B gl A FEe S FEH Bz
e Y2lA] £, 583 X5 glo] EHE7] W 3 3]
of Agst X ET 23]y I TS Uele I &
8507 BAA EHAHATE, 2009). T3 259 gL A

_85_

o W2 57 3k Hoko] cH
Aoy Aol /Ae FRIsh=d
S 2 4 QItHChilds %, 2003; Hall %5, 2009).

& o gt /N3 Bergmark(1989)l
20ERe. 2 & Panjabi(1992a)&

BAAL 2de T

SERE

R

Z}3]

S
o

g 72T Sl HFe] A3y

Z 2 (passive articular structure)®

13288 Sl E2FHQ &89 EAslte Axet
Cholewicki®} McGill(1996)& o]& 3t <F

wExd AAL A



A g2 A 583 A A 187 A 3%
PTK Vol 18 No. 3  2011.

Fo] FAUlgd Aste]l 7IAAQ g WLl Wl
A ZA-gstttar gtk White®} Panjabi(1990)& &
Fo] EQHEAE E9A Fate s AAEA AE
olvf Wy, 55 gflo] HFY olF FEE FASE
sEo A&og FYsiAnt. HZ HFo Y TbE
HAE @2 EQMgAdo] 879 dle=E Ry
A3 (Hodges2t Moseley, 2003), &5 E<¢H4S 71X
I e Y ditFog a9F JAdAY S, &
Fu diE R AbE, REFESY A, 2L A
AE A&HHoE AT W 55 T 59 T4
2 HAHFritz 5, 1999).

25 o] 8F BPPAL WAk AL A4
@

£ olshE AL WMo Ao $RPUL sk
W, A FEA AT 28U A A A
RN} AAE TG WP FAL FYSE U
Uehte R $29 Bt FEoR gEsks
HEol QT e WHoR 23 A A BT
A ARRIOR 8% BQgES ABska hed WAk
A BEe] AHgHE AT J1Ee] U AN ol

A

ATHDupis 5, 1985), AldHdA WX A9t 7+
T 45E =5 He BHZog QFR EokgA
ko] ARRE 3 tHKasal 5, 2006; Magine 5, 2003).
83 B A olskd we FA $EAAk

vertebral motion; PAIVM)ZAAL 452 Aglshy &4
7+ A< (passive physiological intervertebral motion;
PPIVM)AAL A= AdEdAe] 85 BobgAd #HAL
(prone instability test; PIT)ZAA} Jai(Abbott 5,
2006; Frirz ‘5, 2005, Hicks &, 2003; Maigne &, 2003),
HT Kasai S(2006)°] A¥s 57 85 A
(passive lumbar extension; PLE)ZAAF} Ath

Algarmi 5(2011)2 & AFE B3 29F &b
4 At Al =g} B EE Hasklal, PLE AAPE
A FrEsEe oA T & YRS Solx
a3 FEFERE 7T o, PLE AR}
PIT ZAAFe] AFAQ HlaE & F gk dA7HA|
IUlelA EQPY Q3o tig A3t Y e
Huss ARy, 85 2984l tie %
el Wi A= BEES AED A7 A9
e AAolth oo £ AFY AL o]He AT
A Had 2 AR BYEE Hol= PLE A
o} PIT ko] Al2=e} B Es vlagtezn, 4
dix T &2 AFES HEEE Hole 8F EUA
4 AAF S 2] SAstelth

o. 934

1. AF3AS AALA
ATFUAAE 20119 3Y9 1994 22 3 39 30

o} TEHAIE FRECE TEAARE ST A7I(sit to 712 2F o2 U9 2 U FRE gFoz A
stand) AL, A1 - (inspection) &2 A|ZF ZF3 ZAoA 4l Aoz Hgae Fofgt 33WS UdezE HAE)
A A o Yehdes B4 A (instability catch) 7 A3, AAAE AL A SHYd ZRste 39 B
AP tHHicks 5, 2003). =53 HAlRE 55 42 YA EAE ATl FAsth 38 A8
(pain provocation) A}, 4} A (posterior shear) 7A}, AaAE e 74t 693, 7d, 11d0]dtk dFthArALe]
I8 B4 #A-7E 22 <U(passive accessory inter— A 24 F& olFtE UH7ie HAEE 4] 9
E 1. d7odAe] debd 54 (N=33)

~ Bold R T Botg4 SAE f

wT (ny=11) (12-22) v

Lol (Al) 42,6105 42.9+11.3 067

3 (A} AL 3/8 11/11 1.551

Al (kg) 62.6£11.7 67.1£9.7 1.174

217 (em) 163.4+9.5 167.1£7.7 1.214

VAS(cm) 5.4+1.2 59+1.7 965

KODI‘(%) 38.9+7.1 40.1£8.8 381

AW F+ 32 A=}, Pvisual analogue scale(€] 0~10), “Korean version of Oswestry Disability Index((F8$] 0~100).
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WA AR ke 85 1~21 Alo|RE 85 51
I HAF 1 AR F 5719 HF 2E Aol %
A(mobility)- & #7183tk F% Z1%(end plate angle;
EP)= 49 FA w49 ofefE oulo] UMy} 4
FA| FHY 9% o] dFA Atold] S AE=R
Aoty 1), 2% Z=(angular motion angle;
AM)= AT - AAMoA Zedgh AR AR
EPS} A|ZF =3 ApAlolA Zdg AN AR EPE
Wl gro 2 sAthMagine 5, 2003). 2ja B3 Ag
(translation distance; TR)= Stokes®} Frymoyer(1987)
o] HhH& o] &3t ¥ 29] MK AlolY] AYE =

l

Atk AR Abole] Afe FREe] olFEA
AE A= 919 319 FA| B-0 FE oo o
22 rtole] ARlE SASATE B AfolA 85 Bt
AYow HYsh= 71E=S (1) EP7L 5% ol8kel 79
(2) AM°] 20% o]l 79, (3) TRe] 5 moldl 73
T2 31ar, 99 Al 7HA 71E F g 7EA o)l e
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PLE ZAFe} PIT 7Abe] 574 Axe
2 A AE e AxARE AF RS Brsh] 9
3 2] ArbAtel tigh HAF Aol YA =E Hrfs)
£ 719 A4 (kappa coefficient) & #4314tk 2% &
org Ao gk WAPA ARR ALY AARR AP EE
Z7317] st 33 v S-S sHaL 1 ARE 9]
& A E3Htwo-way mixed ANOVA) R&S
o] &3l HIH @A (intraclass correlation co-
efficients; ICCs)E T3tk X3, PLE FHAR} PIT
ALY B EE gotr 7] fja) WAk AR AR A
of thate] PLE ZAReE PIT ZAMlA] Z42F 2x2 wlabik
= ZPAste], W7 E(sensitivity)$ E-©] = (specificity),
kA9 =8| (positive  likelihood —ratio), SA-$¢%H]
(negative likelihood ratio)E MicrosoftAtel] <Al =g
aPWE o]gst ARElden, d9<& Ay WH
(Wilson's score method)& ©]-83}d 95241513+
T-3F9EHAbbott &, 2006; Altman &, 2000).

a3 4, 9= ZAA A EAAA

HAAHAD A1 2ZRA, B 2 AR,



A g2 A 583 A A 187 A 3%
PTK Vol 18 No. 3  2011.

m. 234 3. PLE ZAA}et PIT ZHAY] A=
T AR AR IAEE dolr ] 93 19
1. 85 BB WA A AA A3 o] AARAZE 98 A 3390l diate] R 23S 3 &
% 33HY ATiA T EAE 149(42%)°1 1579 Fo| thA] A PLE AR} PIT 7ALe] A
o 2h= 1978 (58%) 01Utk 85 EMEA WA A}?ﬂ?é £ 7HAIFE o83t A8k 28 2% A
A A 9F B TS 119 39, o 89) ARAZE PLE AARS PIT AR Zh2 A1 & A4
ol SATE 29 114, o 11%)oldek A, ARE FHATE ARSI RS ALkt
A", BFA, A%, 5T, 15N TELE T T A %lt} PLE ZAFe] AR IA == 86, 79.*}1}7& o
ool frofgt Atol= IATHEE 1). AEE 65013, PIT AR AARAY dX=e 81,
ZMXP} YAEE 622 F gAF 25 m}xmm e
2. 85 EQAA WA AR ALY HARR ARRRE AE w0 AT E 544 ofF e FF
Wy Ag= o] AHES BT 3).
AT AE 33l diste] 24 oF AW 4
Z+=(AM), A AZ(TR), EHZLE(EP)E 33 whE = 4. PLE ZAA}s} PIT AALY] B9 =
etk Bd¥ AM Zﬂxu ICCstte PE H2 AR AR e B9 85 =8 A A
539 AR A8EE 293, TRY ICCs@#E A o wiéte] PLE ZARe} PIT ZARS] WIZE9l Solk,
~ 9602 =& 7Y AR =S Bk =3 =N, FAFENE 77 FIUTHE 4). PLE
EPe] SAHA T BE FEHA ICCS7L°] 12 94 E—E— A} PIT ZAMIA 9=+ 242 917 6201901,
SAHAA vl L A EE YERNATHGE 2). ol 72t 959 &olen, FvwHle 24

F 2. 8% BUY P AR PAPE PARY AHE

o 2% B AR AR AT
o AM? TR EP*
L2 H+FFA A 10.40+3.86 1.94+.85 53+4.86
ICCs%(95% CI°) 99(.98~.99) 94(.90~ .97) 1.00(.99~1.00)
19-3 H+FF=A A} 11.71+4.65 2.29+1.22 73+4.64
ICCs(95% CI) .99(.98~.99) 96(.93~ 98) 1.00.99~1.00)
L34 H+ X FAX 11.37+5.27 2.28+1.06 65+5.25
ICCs(95% CI) .99(.98~1.00) 96(.93~ 93) 1.00(.99 ~1.00)
L4-5 H+ X F=AHA 12.20+5.69 2.66+1.17 .1845.90
ICCs(95% CI) 99(.98~.99) 95(.91~.97) 1.00(1.00~1.00)
L5-ql A+ EFAR} 12.16+5.86 2.36+1.05 2.38+5.78
ICCs(95% CI) 99(.98~.99) 95(.92~ .97) 1.00(1.00~1.00)
719 715 (angular motion angle; AM), "2 A @) (translation distance; TR), “2% 1% (end-plate angle; EP),
471l A7 AlZ=(intraclass corelation coefficient; ICCs), 21277} (confidence interval; CI).
¥ 3. PLE AR} PITY AARRRE W, AAEAE 2F A8 =
I, L AR A E
U= &° K-zt A x| & K-t
PLE’ 94% 86 85% 65
PIT? 91% 81 82% 62

‘A& A} /A TR $2x100, “kappa coefficient, “FE A 25 AAAAL ‘A= AAeA B AL
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E 4. PLE AR} PITY] 2x2 nlAb3E

. PLE* PIT"
& =4 Fd =7
25 ek & 10 1 8 3
WAL A =4 1 21 5 17
iz 92 A ArKpassive lumbar extension test; PLE), "2 =8 Aol 4] B4 AAHprone instability test;

PIT).

£ 5. PLE ZALS} PITO] W3E, 5ok, $-2H] AL 23

HAAH W2 E(%) E o] %(%) LR+’ LR-¢
PLE¢ 91(62~98)* 95(78 ~99) 20.00(2.92~136.97) 100,02~ .62)
PIT® 62(36~82) 85(64~95) 4.10(1.33~12.69) 45(.22~92)

05% AZ|T7F PeFAd9-w 8 (positive likelihood ratio; LR+), ©

&4 9= 1] (negative likelihood ratio; LR-), ‘452 2%

A A7 AHpassive lumbar extension test; PLE), ‘Q=@ Ao A B2 A AN prone instability test; PIT).

20.003} 4100131, 49-¢=8= ZH 103 450] itk
Axdo 2 PLE AA} PIT ZART = ¢ =2 g
FEE BATHE 5.

V. 23

ST Y S wHEAA AT
HE A E(reliability) 2t 3bH, SHE Fo] o]
X5 Ag 33o] /NEst Fl5Hkappa) TS
F3ith(o]%3), 2004). 7}A5E kappa=(BEd 4X]
T B0 93 dAE)/(1-5Ae] 23 IXE)2
ArtEm, FhA 7 20018k vl 2FgK(slight) &2
21~408 9FHfain) o2 41 ~60S 5 %(moderate) =,
61~802 =S(substantia) &2 81 oPge ¢ =2
(good)olgkal T3kt Landis$}t Koch, 1977).

PLE XM 855 s AlxsiA st Azl
52 FRe] A s Fi SHEL ol¢

S #d 99 /A £87) EE F3 #8717

o rr 9

> 3o
Oft
o off &

¢

4 e ANeE wold & 4 A
B AT PLE AARIA A FiAsE 86
oI9m, WY FAsASE Slelglon, PIT Atel

A ZHAIGE 8lelRlaL, HARRE FHaAlgE
6302 HARARY A =7t FH =4 Ueisted], oY
& ztol= AR sk A t(earning effect) 2 15 2
o2 A7tEn Ago] &EAA AARRY] ArlsE )
gt = 4 9lal(Vincent-Smith®} Gibbons, 1999), ZA}
ko] FeJa)F el y|ojE o g Qs HARMY AL} =
A vehrg & dokar skchHaas, 1991). Ad<dT<f
H W, Kasai 5(2006)2] A7elA PLE HAR= 3
HA) AR 7 A HARIA Elgh JAE B 53
a1, Fritz 5(2005)2] A7rellA PIT ZHAR] AARARRE 7}
A= 100~ 74243 stk & ATl F 71 A
APH RSO A 23] Zpolrb UJAT =5 ~vlg- =
& 5HY AHEE R JISE e oE
sh7] wiiEel  AREZAQD Hlarh o HrK(Tidstrand <}
Horneij, 2009). Algarni 5(2011)¢] AolA & 1z
S B T AAY AEEE Haslgol A g
FHES 7K e JES ez 3H%7] wiEel
ARAZAR vlue offu 2y B dyede fHE
o] 2 Y Fdoz AFsIy] Wil PLE #HAE
PIT ZARRG AF%rl 2 Wiolghs & de] 2
e F3 3 ¢ S AR A
Vincent-Smith®} Gibbons(1999)= A1F == ©A] A
S HoFE Zlola, AEE A= 3 ofY
2ol &L, FAAPHC] BEEE YEREY AlF =it
ollgl, Bl %, o]y, WgEE zHF o} 3h
2 AFelA PLE AN RIZtEe} Solee 747}
T 910|131, PIT #AAMY] @ =
Z PLE ZAPF &5 H 2 $£AE B3ARL 7 A4t
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T ES UgEs EojleE B
E3l= g AAPGHA disk oA Abbott 5(2005)
& PAIVM ZARIA e mI71%(29%) 9} 2 Solw
(89%)2} PPIVM #AMME v WIZT(5%)9F &
E0]%(995%)5 EIthl 3F3al, Maigne 5(2003)2
gt dojA7] AR WIZEE 31%0]1, Bolke
100%2 W2 =9} w2 5o|es Byl

$-=H](likelihood ratio)= Z@7ALe] Hshe
she A2 ARE AT A E Sgh HHY Wrks
A &g cHPanjabi 5, 1994; Sackett 5, 1985). %A%
HE RIZEe} ol vpiiA= gho] A of A}
AGEo] e AL ovlst=tl, A A7t
o] e A AA FJoFE ek HlE Ao
AbollAl oz yehd BIge] H(ratio)o]th
(Herbert 5, 2005). ¥AS=rRlE WU E/(100-5o|%)
2 A, A3 7|Egkcut—off value)S HIilE %]
B3 AT, FE ATelA dnby AFS AFsh=tl
g $E=R7F 2~59 W) HARY] f84e #a, 5~10
ojAY 10014d W f84LS o AR (Jaeschke 5,
1994). B AFeld PLE #AMY A$-=HI= 20,00,
PIT 7 1] 94 $=RE 322 PLEAAP) o #&3F
Aoz AzZtEL B A A4S EHE diF e
7} e, 495 HE Aol e AlERY A9
o] Ae ARgolAl AL Ay} dvhg Wo] FAHo=
Jehe=AE data, (100-93%)/Eolez Axken,
33T 2o HAP) f-83kal 108t Fhow HA)
)¢ f-83ltkar 3kt Herbert %, 2010). £ ATt A
PIT ZAtel PLE ZAAblA o4 $Evle 22 103
352 PLE 7AAPF o AEs HAAT

B dgellA 85 EgAde s sl WAk
ARRE 0] 83 AAPH(Dupuis 5, 1935, Putto®} Tallroth,
1990; Pitkdnen &, 2002)& Uubx oz wlo} Sof A1
ATk Fritz 5(1998)2] AollA WAMA ARRS o] &3
ArRe] AEEE B¥RIAR SAHAA 3M~PE T
A% Z3oA 81~9%62 B AT AlFre} B35l
ok a2y 85 B9 4 7S dis] B &8
EAg) wEbA] £ AFoMe A dATtel 7 =
L JFE S ARRE Kasai S5(2006)0] AAgE 7)FS
ARSI wiEell EFdrde] sle Wolet AzbEch

S, Shaffer 5(1990)2 AR ARKS ]88 85

s

=z B
8F BAES T

tlo

2 xR
iy

T

Fu.

=

e

ok

rr

QN ok
fr o& lo

A Ak AF 2AYe € B 724 &
S A & = AN 715 B ES E

S 598 Whs 94 geva Sk ole@ ol
fE Aol A B30l A7 AN 2 B

Fegol odl Al FEFE F & 7] "ot
(Maigne 5, 2003). 19} 22 ArHS B3l
HF Fdo] g vAdE] A9

g ogAYE BYe FFEAAAPE Z8Ea o
(Auerbach %, 2007; Teyhen %, 2007). &% o]# 3t
AL R o)8 A HAPe] vluE Bl Hewol o
gt A7 A& oZ da & Flolth

S5 golEsith 1 A% v} e AES Ak

AR, PLEAAA HARRY 7habA|= 8601303
AAARZE FHEAIS= 65019 H, PIT AR #HAAE
W Az} HARIRE 2lF 5= Zh2 813 620] ATk

EAX, F 7HA AxllA 717twe} Eolx= PLE 7
At A 242 917 950|90at, PIT AxtAA 733 772
PLE ZAP} PIT AAMET #9ka1, FAS-=HI9F 54
F=Hl= PLEZEARIA 2b2}F 20.002 1001913, PIT #
AbllAE Zbzr 32¢F 3HE A et uktAE PLE
ArbA F O B2 BHYEE By

olggt AFE nigoE T A BT AlZxe} E
Gert =& AAPHolARE PLE #HAlIA PIT ZHAMR
o AFze} BlEEr & B AES Hck Il
A 8% FAlAIAN 8F EHA oRE 7 Ads)
+H PLE FARE AMEE AL H5502 F33)

oFH. BYABAS AYABAE AT APPHE.
A 2% AL, AFEEAL 2004,

BAH. 8FF Y £50] 2% BAe] AF Bl
el P 9 TARL FRAFTIAR
8}3] 2], 2000;7(4):47-56.

3% A SEL] LB VAE 9% =
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