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Kinematic characteristics of the daily activity of drinking
in spinal cord injury
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1. ME Fes wgtow RE FFACNA AW
HABAE B oA W), ey FTE R
T Z2 V1EAQ] LGB E-5 Z(activities of Table 1. Demographic data of the normal controls and spinal
daily living, ADL)S 83}7] 3 "5l cord injury (SCI) patients.
Z1%eltk [1]. AMA PRI &= 2 525/ (spinal cord Normal sCl Group
injury, SCl)°] #9824 % stz 8249 50% Cf’,?_tf;'s P(arff:)ts 00(';521';;”5
ol el A FA 7|5 Hols BT [2].
- L Male/female 4/0 4/0 .999
22)7]1%59] W7}= Fugl-Meyer Assessment,
= Age (years) 26.8 31.0 .999
Frenchay Arm Test, Motor Assessment Scale 53} :
i e Height cm) 1732 1745 663
2o HEEo| ol&HI glom, HIE HEE .
_ _ i Weight (kg) 73.0 66.5 468
ol &g  HrPYHEY @AHEd  AdEa ears after im s 9 5 1
Mg Wil olEeg TRy 9 ears arter mjury 908,
_ Level of injury C6, Co6, C6, C6
ARA R LFPHTH SAS BA4sE=
WP Se] waE oo (3, 4] ASIA level B, A, AL A
en= . ‘J: ”C’: s oAl ASIA: American Spinal cord Injury Association. Values are
2 ATl e +EFHEH 54 A4S median. Duration of illness, level of injury, and ASIA level
E3l HAgEAoAe A d4AE J)% are showed in 4 patients, respectively.
H7HE HA0R, HFEARAE e & = [ = Selalo
e e E AR AESE Y & w53 4w we 994
kA7) 2] A e ddEtd 5SS o
o O O i = 2% - -
B a 3 29 HAEA AR (VICON system Oxford’s

by Metrics, Oxford, UK)E o]&3] =% 120
AMEP ] v&RE SA33T.

E vwhAl7] B2 W 7](reaching, phase 1),

= do= 7} Q7] (forward transport, phase 2),

4 o TAHUY (Table 1). wkA] 7] (drinking, phase 3), 3 AlAFE] & 7](back

deke] A% =80, p>.99, r<.01)7 AU transport, phase 4), %] &}7](returning, phase 5)

=6.5,p=.663,r=.19), AF(U =55 p=.468,r Zog FERIALE. B ulAr] Zze 7t

= 2602 FouRk AfolE HolA . vl e 3 49 FEALAZ Zd =
gol HeEd A FH7Ie 19 |, dlolE] & o] gd] Axo] L= (wrist joint),
AeEdele C6, ASIA FME A-B 522 23 (elbow joint), ©] 707+ (shoulder joint)2)

KeX
TAHAG. & AFE AR A e & l(range of motion, ROM)9l A A
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ol xAe wiHl H Al nlgm AFoH= AA el ARl wlel 1 MT &
=7t 43 A (curvilinearity ratio, CR), Eo (Phase 1, U=0, p=.021, r = .82; Phase 2, U
F2<Fg A 7H(movement  time,  MT)  59] =1.0,p=.043,r=.71; Phase 3, U = 1.0, p = .043, r
RS o= = .71; Phase 4, U = 3.0, p = .149, r = .51; Phase 5, U
B =Fo EA A E  SPSS  software =0, p=.021 r = .82), 53] Phase 1, 594+
(Statistical Packages for Social Sciences)= Aele] ws] 2> CRS H AU} (Phasel, U=
ol g3liglen, A& Fxard FA 0, p=.021, r = .82; Phase 2, U = 1.0, p = .043, r
g=we ROM, CR, MT 5¢ vap] 98l = 71). olefat  Sa5agnte]  Aole
H RS2 7]'8<¢] Mann-Whitney U test = HFEAgeate] FE715 A WiEl ﬁgi
AF&-5F9 T 87+= a1, Phase 1, 5 ©lAel A3ste <
APl 6 W AF(Ce) £ E“Oﬂ w}%
3. &4z % E9 A2 29AS Wl AowE AzbHd.
g Ay BAe A Rkl .
Fabdst ojwdsl ROM & Hugkel 4 8=
Felu gk Zfolg wold] egrort, &l HAFAE He BALEUNS tEHH9
ROM & A4&d BAE (M = 676,  #49& 7143 Qo] Agstn 2wl
ManhaseZ = 276| Manhase4 = 192, ManhaseS = %7]"0/] %—_8_7\3 o] iq— [5] E_ ﬁ?—% %iﬂ—
68.5)°] 747 (Mdprgser = 17.9, MdNprse; = 7.6, HeEd  @xe & viry] FEelA 9
Mdnprases = 8.8, MdNppases = 18.4)° B] 3} Phase 1 588ty 5L A X3 ek
(U=0,p=.021,r=.82),Phase2(U=0,p=.021,r &g&d $ oW Xz F AA7% T4
=.82), Phase 4 (U =0, p = .021, r = .82), Phase 5 (U 295 Hrkshrl 9 71z AsERE E8E
=0, p = .021, r = 820X fovtA & T AE Adow Azdd
A=A (ulnar  deviation)E Kt o]
HZRHYE 4 Sdxd A &3] YJehgs Acknowledgement
- 2 4= ‘R&D Program of MKE/KEIT [10035201
ESansby 0] PARS) - = g >
S5 A A (wrist drop) = A2 ADL Support System for the Elderly and Disabled],
A7 [10036492, Development of wheelchair integrated lower-
limb exercise/rehabilitation system for severely disabled
Table 2. Curvilinearity ratio (CR) and movement time people]’d] A& o} =35} S.
(MT) of the normal controls and spinal cord injury (SCI)
patients in the daily activity of drinking. Anas
Normal SCl Group 1. Parker, V.M., Wade, D.T., and Langton, H.R., “Loss of
Controls Patients  comparisons an Arm Function after Stroke: Measurement, Frequency
(n=4) (n=4) (p value) and Recovery,” Int Rehabil Med, 8, 69-73, 1986.
Phase 1 CR* 0.89 0.46 043 2. Wyndaele, M., and Wyndaele, JJ. “Incidence,
- Prevalence and Epidemiology of Spinal Cord Injury:
MT (sec) 0.71 2.33 021 What Learns a Worldwide Literature Survey?,” Spinal
Phase 2 CR 0.98 0.93 .083 Cord, 44, 523-529, 2006.
MT (sec)* 0.86 2.02 .043 3. Murphy, M.A., Sunnerhagen, K.S., Hohnels, B., and
Phase 3 CR 0.98 0.94 083 XViII;en,_ Cf., El'hlree;iime_nsign_alk_Kinfematic Grl\/lotioz
nalysis of a Daily Activity Drinking from a Glass:
MT (sec)*  0.66 129 043 Pilot Study,” J Neuroeng Rehabil, 3, 18, 2006.
Phase 4 CR 0.94 0.94 773 4. de los Reyes-Guzman, A., Gil-Agudo, A., Pefiasco-
MT (sec) 1.60 1.89 .149 Martin, B., Sols-Mozos, M., del Ama-Espinosa, A.,
Phase 5 CR* 0.86 0.60 021 and Pérez-Rizo, E., “Kinematic Analysis of the Daily
Activity of Drinking from a Glass in a Population with
MT (s.ec)* 067 1.39 021 Cervical Spinal Cord Injury,” J Neuroeng Rehabil, 7, 41,
Values are median. * : significant at p < 0.05. 2010.
) ) 5. Trombly, C.A., “Deficits of Reaching in Subjects with
w3k A AEL & Ay B39 Left Hemiparesis: A Pilot Study,” Am J Occup Ther, 46,

887-897, 1992.

2 =i TA4 Ade APA(American Psychological Association) FAo whal 74 ok
AAE ekl v g FAds(Mdn)o] AHE Hlew, BA Aol U & Mann-Whitney F A= g, p
(significance probability), r & & 3} =1 7] (effect size) S L}EFALL
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