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Abstract
activity (IDEEA) in the assessment of lumbar performance.Method:Thirty healthy subjects (control group) and 30

Objective:To assess the reliability and sensitivity of intelligent device for energy expenditure and

patients with lumbar disc herniation (LDH) participated in the study. Every subject was assessed twice with IDEEA
within one week. All subjects received the test of the IDEEA twice,respectively. Result: High correlations exited in
all the parameters of IDEEA between two assessments (ICC=0.914—0.997). The parameters such as TFF, MFA,
FAV obtained from the patients were significantly different from the controls (P<0.01). Conclusion: The IDEEA

possess high reliability and sensitivity in assessing the lumbar performance of healthy subjects and patients with

LDH.

Author’s address The Department of Rehabilitation of NO.1 Affiliated Hospital of Anhui Medical University,

Hefei, 230032

Key words lumbar performance;intelligent device for energy expenditure and activity; reliability; evaluation

JEHE ] 228 H#E  (lumbar disc herniation, LDH)
SETEME ] SR AR B R b, i T 2ok B0 v A
T BOHE ] B 1Y £ AE PR 2L ME [B] 3 A0 8 A% 0 ot il 2
(LT AE 2R ) AP 2 Y 5 R BRI 22 AR | 3 UM
7] A4 B0 (sl e 20000 ) Al M 280 . SR H R
S DI RE I Bl B A 1T 52 MR AR A H w5 A2 5 05 Bl RE
XF B PG T AR 22, o B RE RE B T AR A H RS
glie s X (intelligent device for energy expenditure
and activity,IDEEA) ] DA #E47 % W 22 2 3 & 19 F
SEN, HXT IDEEA 1 B &8 IR 3 3 ST fE
P {55 F1R RS S T A i R DG . ASBIESY H A2 A
5 IDEEA X HEF G sh P47 B8 07 A5 B2, [R] I 364
IDEEA 75 15 1E A\ e BB ME ] 5 58 H AE 28 5 R
TG ST I RE A BURE il R 2 f 2 LI AG
et

1 AREHE
1.1 x5

g 19 20 R 2007 4F 12 H—2008 4 5 H 7E L #
BB K275 — B = B B 522 Bl BE 24 B 102 M B
BAE LS LDH 8 30 1], HA B 15 6], %« 15
B A0S 20—56 2,14 36.4+102 %, AT Ak
H 2 RE R RAE K CT/MRI GIESE 4 LDH &, Xt
HRZH g A0 | B ey A T 5 s 91 2 A DS T A RN
Ho 5B 15 B, 20 15 6] 4F 8% 25—66 % | F- ¥4 i
37.249.6 ¥,

AGEARIUE . FEAHE 7 W4 G0 g bt SR 0
P ] 25 28 0 1) 8 SCANZ WD

HeBR bR . DI ANTES 8 5256 b 8 & R R A7

* AT H R HOE AR A RBHEDFFEIE (001KT135,2004kj230zc
KJ2008A097 ) ; % #48 TAE T I A B 2 13 F 42 AR 5% (06B117 ) 5 8
A RHE TR AT A9 H (07021002)

1 RREERI S — BHE B b B B R &I, 230032

2 TERBE v S LR 2 A PR B R R

3 HiRfEE

VEH TR Ar A 5 - 9 2

W H H 3 :2008-09-10



op [ B A2 BE 2 2k R 2009 4F L5 24 55 2 ) 123

NREA AL BRI A (0 5 (8 DX R A A1 i e T
NE  DER <18 & >70 % BB S5
Pr RS KGR KGR R EM ARG A
PITERFEATR (CBLFE T HE/DN OGS Y BB PR ) ok
Tl 224 (B AE 1Y) 9% 57 P 4T ) B BR A

FF T REA R 48115k PASS6.0 118, %5 a=
0.05,8=0.20, ¥ 55 54 i 1-B=0.80, fi& & = & M ik 119
FHOC R B/ 0.50, T e 5 FEAS R B4 2 /0 20
], AU FEARECH T4 30 i)
1.2 ik

M ZEE Mini Sun 2w 477 1 IDEEA & 48 )
FLRCE BRI TSR R G 1 T A2 T
0wl LA AN 5 ) B R TR B R L, B 5 H R
SRR 73 ) e PRI E T [ TF M M 220 Tem
A LA A R T L R ROBU A £ DU B SRR A T
A 3233 B BT A T 58 LR B AR B
T, R T TR I BV Sk B A 32 X5 Bl R
TNV o T 52 A DR R AT S BT R 1
7 R AR 1) 385 I 1 0 B

AR Ty 2 - OMEME R A2 20 2 B8 U5 B, BUE RS
o3 IF SR R 9 4 B WUA RS A Sk IR AT R OG
TANHE S iy o A I S VR A R R R P E
ST ONEMEJG Iz B 583 0 7 S AR WA iy i
Bl NEME 5 i, IR OGS AR JE il K 2 o i AR 5 7
PR, B7 1E FR S 1] i AME] o AR ME 1) /5 A R Bl 22 de
R FL P[] 3 57 A7 7 (] — JE P el ) — o A A 3
XoF 2 HEAT PRI 3 A A T, A2 00 A X A A A
45T TR EOR 8 W — RS S, F IR M E shE

J& 45T B R I LA 2R AT I BT A
IR SE BRI N A
1.3 WikHEdR

i IDEEA 2 4853 5110 58 P 21 52 13 58 i b
W 32 Zly B IR AR, A 5 AT 5 8 R] (time
flexion forward, TFF), fijJ# i KM (max forward
angle, MFA) | T Ji — EL 37 56 BB B (time forward/
back, TFB) . Jii f# 52 ¥ B [H] (time  extension , TE), J& i
I KA JE (max extension angle, MEA) J& {fl— B 3. 5%¢
J T [E] (time extension back/return, TER) 5z B 255 5¢
R 5 R iR A H O AT TR S RE 1T R
IC S BB BORE T BB AL, 1 IDEEA R 458
PEAT AL, JFA5 2 I 1A B
14 GEitean

K SPSS11.5 Ge it 4K Pk A X 45 3 ik A7 48 it oy
BT o 3 e O K 2 T Y 5 SR AT N A 5 0 A
(intraclass correlation coefficient,ICC)k £ % IDEEA
(AR BE X 5] 2 FTE BE 2 g 0 S 235 R 4 4 e ST
A ¢ KB RAG 5 IDEEA (9 SR

2 H#R

S 1A 2 Y3 e ol 0 A 3% 0 52 4%
FEAR Y AH 5 5 28 K 4% 48 s B9 L

W 1—4,

3 itig
SRR 2 LA NS P A R AIF 1 — L s ), B iR
AH 2k S22 01 A7 19 129 (low back pain, LBP) BB 48 B it

F1 60 FIMEX & 1 F M2 &k & M BE AR AT JE D RE R AR I B X R &

i H L Ji
: TFF MFA TFB MFA/TFF MFA/TFB
ICC i 0.997 0.976 0.969 0.991 0.941
95% 1 {5 IX ] 98.98%—99.63% 96.73%—98.58% 94.81%—98.15% 98.38%—99.42% 93.95%—94.55%
P 0.000 0.000 0.000 0.000 0.000
L S B 2 B A9 4 IR HE A TRF MFA TFB \MFA/TFF MFA/TFB & /& & 41 & HE(1CC=0.941-0.997)
F2 60 GIMXE 1 BN 2 XN ENBESHINEEIERAIIE X R
SiH J&i fif
TE MEA TER MEA/TE MEA/TER
ICC {i 0.952 0.991 0.958 0.914 0.934
95% 1 {5 X [1] 95.24%—95.26% 98.51%—99.47% 92.92%—97.5% 85.6%—94.86% 88.829%—96.05%
P {8 0.000 0.000 0.000 0.000 0.000
L W 2 AE 4 45 L E AR TE LABB \TER \ABB/TE . ABB/TER % i & #H ¢ #:(1CC=0.914-0.991)
F 3 EHRTE AN R ISR & (xs)
i H TFF (ms) MFA(°) TFB(ms) MFA/TFF (°/ms) MFA/TFB(°/ms)
8 — % & H "
i 141 28 3.9+1.097 55.33215.847 1.02+0.343 15.3+6.9 60.3229.11
Xif e 21 1.52+0.82 77.63+7.73 1.17+0.62 62.4+26.32 76.6+27.28
$RIEH
9s 1 21 3.89+1.05% 55.7£14.97 1.13+0.54 15.346.697 60.6+25.04
it B 4 1.49+0.77 77.63+7.82 0.998+0.308 63.0£26.19 77422 45

D5 %} B A L P<0.01



124 Chinese Journal of Rehabilitation Medicine, Feb. 2009, Vol. 24, No.2

Rz 4 EHESHEEANKX SR IERE S ()
T TE (ms) MEA (°) TER (ms) MEA/TE (°/ms) MEA/TER (°/ms)

#— R

U 1.45+0.77% 30+11.26% 0.967+0.474% 25+10.10% 36.7£14.56%

Xif B 4 1.67+1.66 27+16.71 1.05+0.74 21.8+13.8 30.5+£19.21
o RIE M ) ) ) ]

I 11 21 1.3420.987 31.4x11.12% 0.908+0.428% 29.2+14.72% 37.7+12.88%

Xif B8 £ 1.48+1.60 28.46x+17.14 0.979+0.827 25+19.04 34.3+22.16

D5 Xt IBLIHIH P<0.01
MR ol 3 25, (D AEm ™ S R E RS . B AR
R TR LA AR s QA B 2 - g 1
BT BER R A LR Z B LBP; QI fr 4k
TSR - 4R T IS e IR, BR AT R A7 Bt e A ™
H YIRS BT LBPP, 78RR B~ K T AR | i
MEM] B2t EMEAS A REALO7 400 BEEAE LA I ¢
A . 206 P 1 T 1) R 3 e T AN ) A ) A A T i
J S A e A R A TE TG B Re 1 2 RR

LDH J2 JE BRI fe % WL B P 22— B TR i A
[i) 5% A 2 21 4 50 K s DRI v %) S o 28170
AT BRI A A5 B TR 2 el 491 i i e T Bl
FEVS /D T e 3 B[] A A5 | ST B B A el S
JEAEIA] 38 28 I F 2 im KRR Az —, HALFE
JEE P Wi LM ] 28 58 HERE R 1 B SR R

045 R R PP 00 A X RS R — BOPE Y 4
bR, TE— R b R e 7 I 45 A0 A5 BRI [R] AN [
T HE BB 22 55, TC.C A & A PEAN WL A A2
15 BE W15 B2 R 4B bR, Ottenbacher KJ 1 #F5¢ 3R W]
1CC B2 i W 5 a0 ak — B5ovk B 1k i R AP A e
S A R AP 00 2 3 1R) A DU B 0 {5 R R BUER
Fr, J0H A B SRk, 0 L RE ) ICC 353 AR
B IR — o e 2 e A AU 1k FE I B 1CC A it
SR 7 25 50 B 0 [ BB BT B35 D Landis JR,
Koch GG ¥ [#5R#fE . ICC {H<0.40 Jy— B “2£7;
0.40—0.75 g —HME“ R U4F7;>0.75 S —Etk “ ek
KA AL R

T 7% 31 ) REIR O () DA A 1) 4 41 0 2 LA
BT MG S B E AR 5 R A DG
WZHTNE; WK A6 45 ) FEAS A a0 L BR 46 =
R A7 A, LSS R A G Al B A,
BRI B T REPEAS X T PR IGIT RO AT IR 9T O &
TorEEE, VPN R T BE T B R B YR A
B 1Y 1] 2 P E |, T2 2R %) Schober 75, 77 3 5
37 LN (EN DS S e NI 8 -K e Y177 N o O Y N

=
=1
/G o

UTAF K IDEEA J2 [ Pr L i LA 357 20 8 e AU
AL LU T e sk M A B R ARG TS s aE ) R 2
ARGy AT BTz W R FESE , Freiberg

AU IDEEA Sk 7€ 71 AR5 5% T I it OG5 45
i1 #A B I RN B AR TR 20 A5 BT, 2 IR LOF
USRS B N ST L RE [ S ] )7
H . IDEEA 7EI & 60 5 B35 LA Tihe L BA B
AR Aff M R ] A B A I R A S SR 2 2 i AT T
BEONTTIZ R IO (B BEA 9T R 6 F IDEEA 78
ISR R0 A R 0% s AT BB 0 A B T 5 B L A AT
W TCRE I

AVRAEGE B IDEEA P % {g Bl A A 7] 43
5 T A8 0 IR S A T RE D BT S ) RE
3 R W A IR 5 A D RE () 45 A T8 b, AR 1A
2 PRI DL R o R R s B R
AL S5z S E SR RS s
A, £ W EE b 2 LS O 0.914—
0.997 Z[8],95% 1) I {5 X 8] b3 S v . 3B IDEEA
HIPERERRAE , S 1T IR 0% s AT B T B T A
BETCR TOIR A 5 A G I 5 Bl R A ik
SS G AH I, IDEEA £ 45 (e 6 78 k47 52 105 B s
RPN ZI, [ Sk B 1 5% 52 10 I ROM | Ak 3k %
PR EMB R It B] | AT BN Tl H & MAdrois 2
Z (R R AR A A 2 30 1 52 BRCERT ] 0+ 46 1z
FEFNEF ], JE A A7 E AR 2% TH A T 200 b3

ATTA o SRR ke, X T AR ) 8 2 1
B YR & AR I IDEEA /] DG 5 28 W0 1 K6 )
B ME 15 30 B 0 AR | BEAE A AF9E 45 SR R B TFF B
YL SEK MFA/TFF } MFA/TFB B W08 18 , & 23 m
LDH [ & 1Y N i2 s pe 71 i & 32 BRY, ARk iF
GE R I (ULFE 3) 7 HEAE /) W A B MFA, 117 i 52 %
BF 8] TFF , 157 i 56 B 1 8% MFA/TFE BF 5% 21 A6 X1
X RRLH A L2 T A M L (P<0.01), 78 FEAHE R
JEMiEsih M ER LR EEE L (WKL), it
175 iz g i Pl 3 o B IR T 4R 3R 5 B 241 4k 5K ), 3
SR AL R AZ B A8 A S TGS 7138 18, FEAE
MRSk Ty, B MER BN R T, S8 HBEAZ A DL ]
gh AT DA R AT ] A% R R, R O R
HFR S A B Mz sh, R e s s g
BT T AR P 2 i A 5 R S X 2 A
A BRE G T A R R T IR YT R AGHE B T



o RE A S A 4R R, 2009 4E A 24 2 45 2 1) 125

WRLRSEIRYT o AT 25 RS 200 5 iz gl ok
IR IR PE R 1Y McKenzie £ AR 248 T 39— 2511
W B SR

AT R 9 UE 45 SR R B IDEEA 78 AR P AT
DIRERY PR B BA B B B PEIDEEA BIric s i
JEHETE s £k PS4 shith 2 nl D e it B WAy
J2 W AHE T sh AT BE S A R b S s, T
AN TR 22 18] 08 P8 7 VE O PP Al 5 12 0 52
TRt T B 3 B A R OEE, T T R AR
HE R A EWTEE

S % CHk

(1] BfR2, St M A IR] 45 5 HAE A8 245 IO 05 3l BhA T ik 00 e P
[J]. Ay B = 27 5 B A2 1R 27, 2007,29(8):558—560.

[2]  BORR,SRHEWE. MEME I] 4 58 1 B B R BT RE 1 AT AN ()] o I
BEE BIIE 5 5% ,2006,12(11):975—977.

[3] SRAEFE REEDE G APEFEM]AL R A R DA A, 2008.849.

(4] . AR SRR T IR A I R 5 RE S ()], P R R R e,
2004,19(2):150—153.

[S] Agency for Health Care Policy and Research.Acute Low Back
Problems in Adults.Clinical Practice Guideline[M].1994.

[6] Ottenbacher KJ,Mann WC,Granger CV.et al.nter rater agree-

ment and stability of functional assessment in the community—

based elderly[J].Arch Phys Med Rehabil, 1994, 75(12): 1297.

(7] 152 T 50 5% BB 2 VAR O 28 57 A 2 B o 9 0 P (D). 8 74 122 K
22 412,1999,30(1) : 62.

[8] AHZR e, Ph AT, AL EE ICC A2 4 F2 15 BE 43 A b i B2 A (1. 55
BB 2% ,1997,14(3) . 188.

[9] FBRZ:, E . B MR IR 5 FE &2 M. AL 5t AR B= A,
2006.321.

[10] Freiberg A, Rubash H, Malchau H,et al.Ambulatory measure-
ment of knee motion and physical activity:preliminary evalua-
tion of a smart activity monitor{J].Journal of Neuro Engineering
and Rehabilitation,2006,3(21):1—10.

[11] Gardner MJ, Barker JU, Briggs SM, et al. An evaluation of
accuracy and repea— tability of a novel gait analysis device[]].
Arch Orthop Trauma Surg, 2007,12(7):223—227.

[12] Zhang K, Gorjian A, Lester DK. Gait Chang after local ane-
thetic of chronically arthritic knee[J].Journal of Long-Term E-
feects of Medical Implants,2006,16(3): 223—234.

[13] Kaveh Saremi, Jon Marehbian, Xiaohong Yan.el al. Reliability
and Validity of Bilateral Thigh and Foot Accelerometry Mea-
sures of Walking in Healthy and Hemiparetic Subjects|J].Neu-
rorehabil Neural Repair,2006,20(3):297—305.

[14] &% 4 X% McKenzie AR BT 9 JLAS [ B[S h A P #1225
A A, 2006,28(1):65—67.

[15] ABaF, AR, 5 T, 5% McKenzie JJ %12 Wi iR ¥7 5 AR X & 47
L (39 52 e . v 1R 2 16 2 2% A, 2007, 22(9): 822—823.

(E# 109 W)

Li LRTIA, SR AU B3 BT 5 1 AT LUK
W i AT B R GA B 2 /0 B SE TR AR L TR AR
UIE T IR 4120, AN i 41 i A e AR e . (X
PO HURESR BERBUR MG, AN BEH] T RE 0 9 LL 4L
WFE 5 S 90 BOR B U 4 B s R4 T U, i 5 2k
— ARG T BOR A DR

&% T Hk

[1] Kawasaki H, Altieri DC, Lu CD et al. Inhibition of apoptosis
by survivin predicts shorter survival rates in colorectal cancer
[J]. Cancer Res, 1998, 58(22): 5071.

[2] Allen AR. Surgery of experimental lesion of spinal cord
equivalent to crush injury of fracture dislocation of spinal
column[J].] Am Med Assoc,1911, 57: 870—880.

[3] Crowe MJ, Bresnahan JC, Shuman SL, et al. Apoptosis and
delayed degeneration after spinal cord injury in rats and
monkeys[J]. Nat Med, 1997, 3:73—76.

[4] Yong C, Amold PM, Zoubine MN, et al. Apoptosis in cellular

compartments of rat spinal cord after severe contusion injury
[J]J Neurotrauma, 1998, 15: 459—472.

[5] Li GL, Farooque M, Olsson Y, et al. Changes of fas and fas
ligand immunoreactivity after compression trauma to rat spinal
cord[J].Acta Neuropathol (Berl),2000, 100: 75—81.

[6] Emery E, Aldana P, Bunge MB, et al. Apoptosis after
traumatic human spinal cord injury [J]. J Neurosury, 1998, 89:
911—920.

[7]  MecBride CB, Mcphail LT, Vanderluit JL, et al. Caspase
inhibition  attenuates transaction —induced oligodendrocyte
apoptosis in the developing chick spinal cord [J]. Mol Cell
Neurosci,2003,23(3): 383—97.

[8] fRHH. %5 % K 45 I 1E & 202 Survivin  caspase—3 \Ki—67 %
Pk LH AT SEL ] B R A e %4 4, 2006, 15(6): 579—580.

(9] JESCAR, s e MRIB A S P R 5 AT Fh R 3R S2 AR A
M5 8 8 X)) BFRE, 2006, 11(2):117—119.

[10] Maier JK, lahoua Z, Gendron NH. The neuronal apoptosis
inhibitory protein is a direct inhibition of caspases—3and 7[J].

J Neurosci, 2002, 22: 2035—2043.





