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abstract

Recently a new regime, called “back school” is advocated for the purpose of rapidly
and economically returning a patient to full functional fitness and normal occupational
activities. Assuming that this functional and vocational restoration is a goal of a regabilita-
tion program, it is apparent that early recovery and higher success rate are major concern.
In this study, a mixture model is developed and used to evalvate the recovery process of
low back pain ( LBP) patients in a rehabilitation program. The model provides (1) the
probability of being recovered, and (2) the rate of recovery. Patients with gradual onset,
with higher education, or of young age tend to show better prognosis.

. F & et % B & 4% (National Safety Council)
off 4 ubzkslE Accident Factsol] &)5ha 1977»15,

i@ Low Back Pain Syndrom: LBP)-& Hf{ ol BFAHER HE2 6%t THHE=S A
AoliAl &3 ZREel shiis BRAE2] 70~80 = g gz, 198d el B-Fof sl % fg
TtotoloflA] EERsle A2 <A drlk BXE =] 32%7F 25 {(Trunk)z} BLEiELI Aels el
tf H-F-2] FEEEW A= Ao olF) 3eE o W deb[9]. ¢leld FHEe pIQl ERE
2ol e WES) AL (REBKS Sl & sdb Bgdldn ‘“““5}-—— 74 o)tk

* HE CH KR EETHE

* % The Center for Pain Studies. Rehabilitation Institute of Chicago



Magora®) B3eel lshd, 8F52) A2 vl2 B
Fell feFshe 9l 3,316% o2t 6] 4299 9| BE
BEES AR 23 839 HESKE, 799
L W24k, 2Rl Mge] ET % tH
she PR¥EES) Fee vw¥lm 9cl[6]. o)st
o] BEE o8 Eolllq & 43l A
dlE FTshm vl mRlel o3} ABTHEE

BE oldls 2 daddcle] & A 9
e8]

B2 gl ol st el g o
2 el 44 Pslx) w2 2] 9sl o

2] 7k2] uhyo] *liil‘ﬂ Sketh, o213k nie S
A el 2ol AL FEF|(traction), BB
{(manipulation}, EBf(exercise), T4 (corset) 5
o] ek HET NEE EFEEOEA 1970 Tof
Sweden®| Dandery #ibe BH4F8tel Marianne
Zachrisson-Forssellel] 2]dbe] 4l 2F2l ‘Back
school’o] 5, Mve), KE, EB S04 @
2] o] 9l Back schoold #EF FHHe
A3 AYste] AN HETE BEe A,
BEZE RFsA L RERQ] Yo slaig)
el HRES 31Xl Aolak BEY
UEE 3= RES 2 rh ol={3): #sEny
b2 § ﬁ&%ﬂ’)" Eife] B 2232 FEdS
Aok o whE EREESE & pThEo) 3t
Ly OH'I# £ mEnery $93 A4t
Bl A2aky o g
-—EZLE“O Hrbeledl ko)Al o T2kl R
(parameters) & EE3l= Zlo] F451ch
Back school®] Z#E #7l5hs| 44 HE
Bl ot E Amalbdat g Q3 e —°'Lf~'r
[1,2,4,5,7,11]. olzlat #i5ee] 432 FERGS
Bt ol At iR HRZA, Tﬁ%xﬁ%a
FAst7] Sttt ukdl o w4 vkl 218 E A3
7]'01 2| k22| RREHER( RS 2 {Eﬁ STESHE
gEo| FEEIA volal e, S LA Ye
AFEY 1mES A4Sl °1‘3P e BEVE e
we| 7o) 75l =218 3| 555l ek R

_64_

= YA ¢t Abefolrl,

A A BiE T2 0l o4 BhaE
Eel EfE A& Hokslo) 48 ity =l
F 35 (mixture model A Al sz} ghe), o]
ElF Fshed ( 5"47} HEERY  EITE M fEo
Seet mEERz) (2) ESreo] o3t FHERE A
A&t} she, Olﬂﬁk AR HE 54o] t}2
BEEES HEBAR o] 89 = g 7o|c}

TR BES T 3UY 4 gl
of EAjE A3k glvh o] AL o 4
o BESRA 77 °4:1"°ﬂ o|ghe ol Ach
<+ 71l EiEsw db Ao BEE fE
=2 gt & 4‘* Agich wlepy o]z Etk 4}
A2 BAe) mifEs Batek 42 ol 2§ 3k
At 98-S wgEatel

& WA= HERE (subjects) 2 ER
gl 21213 B\ Aebb AlEehs Multidisci-
plinary Pain Management Programell #-}a} oF
26001 2} BREEE =H'<L_i shoich B
R BiE 2R U8 Aol oleis &3
o] odnju} -ﬁr%*zﬂ'zl o] sicloll Qlen], Ek
B BEZL B3 AR BEES ARz
AR ARER BBtk & WA bt
B Edshgi vl aboh2 3| A5k B 204
Zb ol Ak EhTERTAESY HRAER (RSBl R 7
2% AToT stk

2,

rior

2oy

I BEEL(t=0) 4 FiE Z22dd) 3sie
BE2 # 8E Neolzl b, X& B miFm
GE Akl M 2570] MEEE(X=1 BEY
IR, X=0:2]9<3 )2t & o, r=PriX=1
BE EEY F@ﬂr—i Aelslel ebFo 2 FIfE
EffEl(recovery time) S £FE/F T2 2o b0}
o f-e] Bl fﬁ%ﬁi aff 7421 2] A 7kol 2l & o,
migsl BE2 EEEHEL o2 7k ‘fﬁﬁi/‘i %
Hel 7bsstel, &3 ARgsv SHEAE



B3 Weibull 3%, 2IATEE, el T &
of 9lonl, & el dE 44 wloleld MR
o Aol 25ty A4EEE AEsldch

ore] BEo2RH X=03 e AR 3E
5lz] ob= Exlejo® | A BE2| BEIRERE,
T.oll o8 BREER T (cummulative distribution
fanction)= tHest o] Fold 4 9lch

F(t) = P(T,S¢, X=1) =P(X=1)

P,(T;St l X=1)
=¢{1—exp(— $1t)}, for any finite t and

i=1--N (1)

olal, F(oo)=ro] 2 r 10| 22 Flt)e A4
ﬁfﬁ(‘incompiete’ Ll ‘defective’ distribution)
glx g2evh

3. B#%(parameter)2 #TE

2ol 4 o) Fjt Estule] R RAHEEER
(maximum likelihood technique -3 e]8-3k HEE
g = olrh A7k tiofl EfER A BES| hkeli-
hood factor, L= clgo2 3% 5 glch

L,=Pr{X=1) f(t,] X=1)=r exp{— $t:) (2)

oo B B 47hzl @SR 3 A B

£9] fikelihood factor, L& L7t RERGEL &
%9} 4kBE(longterm sufferer)® B G417 F
ol EHEY R 4o AT F ek

L,=[1—Pr{X=1}] +Pr(X=1)
S5 1 | X =1)du

=]1—r+r exp{— $1j) (3)

HEARGEOl KBl BEZF EEs L Vet
N—K%el BE7F BIESlD 4kebd likelihood

g4 Lir, $)v ch&al o] vebd 5 gtk
Lir, $)= % Li © Lj (@)

i=1 j=E+

Likelihood {4} 24 #le §=(r, $}%
Fgatn glon, o]F ol&sld BRALHEME
(maximum Ilkehhood estimate) & T3}51 °|wﬁ
EAHEES] B quasy-Newton wH-&
23t non-linear minimization techniques ¢} %31'
ek

FCHEEMES] BN o 6=, ¢)= T
A QY3 KA H 89 variance-
)& ZE FESH
(bivariate normal)E =24 coh[3]. #elA 1

()] #sEfls ohed information matrix®A
epd 5 gl

covariance matrix 1( 4

[dInL(ﬁ)

(g)== dg; dej

| 6=12] (5)

4. EEz: BERE BR &%

B EEs Al BEE BiE =23
ke 2o 2] #RIS oA o7bA R A
shedek(F®l #2). old EE/ Bl Bt
QA= EEsHA @gkedl, ot BE 12
ol Zhegk Aol BEIL G FRA %
BEol7] w-Eol ek



1. s OEY @ B%
[ B 3 LH 3
Diagnosis muscular skeletal origin without surgery

muscular skeletal ongin with surgery
neurological origin

Frequency of back injuries

single episode

labor

repeated episodes
Type of onset sudden or gradual
QOccupation professional

supervisory and clerical

Education level*

up to high school
above high school

Insurance status

workmens compermstion{ &£ % §§ S {RE R )

other insurance -
Age 30-34, 35-44, 45 and above
Gender male or female
(this may be confounded with strengty)
Treatment delay** every 6 month intervals upto 2 years
every 6 month intervals > 2 years
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