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| Abstract |

Purpose: The purpose of this study was to investigate the effects of a modified constraint induced movement therapy (mCIMT)
using proprioceptive neuromuscular facilitation (PNF) on the upper extremity function and activities of daily living (ADLs) in
patients with subacute stroke.

Methods: Fourteen participants with subacute stroke were randomly assigned to a group using both mCIMT and PNF or a group
using mCIMT alone. Each group underwent twenty sessions (1 h/d, 5 d/wk) for 4 weeks. Patients were assessed with the action
research arm test (ARAT), the Fugl-Meyer assessment for the upper extremities (FMA-UE), the Modified Barthel Index (MBI),
and motor activity logs (MALs; amount of use [AOU] and quality of movement [QOM]).

Results: Both the experimental group and the control group showed significant intragroup improvement in the ARAT,
FMA-UE, MBI, and MAL-AOU (p<0.05). The group using both mCIMT and PNF exhibited greater improvement in the ARAT,
FMA-UE, MBI, and MAL-AOU than did the group using mCIMT alone. Statistical analyses showed significant differences in
the ARAT (p=0.01), FMA-UE (p=0.01), MBI (p=0.00), and MAL-AOU (p=0.01) between the groups.

Conclusion: This study applied mCIMT combined with PNF for subacute stroke patients, and the results showed significant
improvements in the patients’ upper extremity function and ADLs. Therefore, mCIMT using PNF may be more effective than
mCIMT alone in improving upper limb function and ADLs in patients with subacute stroke.
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Fig. 1. Task programs for upper extremity training.
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Table 1. mCIMT using PNF
Task
Position Pattern Techniques
. Radial th + RI, CI, R« h
Fold the towels Sitting adial t rust. .reverse pe}ttem , CI, ep'eatéd stretch,
(grasp, forearm supination/pronation, release) Replication
Radial th +
. . i adial ¢ rust. r everse p 2.1ttern RI, CI, Repeated stretch,
Drink with cup Sitting (grasp, forearm supination/pronation, release) Replication
Arm (flex-add-ex.rot with elbow flex.) p
i +
.. Radial thrust‘ r everse pa}ttern RI, CI, Repeated stretch,
Sweep the table Sitting (grasp, forearm supination/pronation, release) Replication
Arm (flex-add-ex.rot/ext-abd-int.rot ) P
Radial th +
Open and close . adial t rust. yeverse peilttern RI, CI, Repeated stretch,
. Standing (grasp, forearm supination/pronation, release) Replication
P Arm (flex-add-ex.rot/ext-abd-int.rot ) P
Screw off/on a Sittin Radial thrust + reverse pattern RI, CI, Repeated stretch,
cap & (grasp, forearm supination/pronation, release) Replication
. e Radial thrust + reverse pattern RI, CI, Repeated stretch,
Flip over Sitting L . .
(grasp, forearm supination/pronation, release) Replication
.. Rad.lal t hrust . RI, CI, Repeated stretch,
Make a call Sitting (grasp, forearm supination/pronation, release) Replication
Arm (flex-abd-ext.rot with elbow flex) p
Doorknob Standin Radial thrust + reverse pattern RI, CI, Repeated stretch,
opening & (grasp, forearm supination/pronation, release) Replication
i +
. . Radial thrust. r cverse p e}ttem RI, CI, Repeated stretch,
Combing Sitting (grasp, forearm supination/pronation, release) Replication
Arm (flex-abd-ex.rot with elbow ext.) p
Washing hand . Radial thrust + reverse pattern RI, CI, Repeated stretch,
Standing

with soap

(grasp, forearm supination/pronation, release) Replication

RI: rhythmic initiation, CI: combination of isotonic.
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Table 2. Demographic data of the participants (N=14)
Experimental gr ntrol gr
pe ( jzt7a) group Col t( ;)27,(:; oup p-value
Sex (n)
Men 3 3
Women 4 4 100
Age (years) 60.42+4.47 61.43+8.14 0.78
Height (cm) 168.29+8.34 164.72+5.71 0.45
Weight (kg) 68.89+7.28 72.71+7.52 0.41
MMSE-K (scores) 25.87+1.21 26.18+1.35 0.53
MAS (grades) 1.2940.49 1.434+0.54 0.61
Disease duration (months) 3.2941.11 3.434+0.98 0.80

Baseline demographic data for participants include in the two different groups and significance level at p<0.05 for

difference between the groups.

MMSE-K: mini-mental state examination Korean version, MAS: modified Ashworth scale.

[e]
A, T 2to) Agal A AL 7 @52} e
713k 2let 2kel7F ¢ 1 th(p>0.05)(Table 2). &=
2 EHo] Bvb= AR7IA e SAel &
°4’<5‘P°q~‘3%, ﬁ? A drbA el 5442 Table

AT hAAE ] 44 7]
ARATS} A7) &4 A=
FMA-UEE =A35}l%th &9
AN B8 B IR Aol 5]
% 47719] 7] 0| ARATOIA] A-e 12:208%
3} ez e 6479 Wakere welow], Ayl
dhzpo] wls) fofat 2fol% EAHTHp<00S). F 45
7o) ) o] FMA-UE®] A AH-8 8436297
YAPS SABTH Wt Bg o, el

ozt 8l FoJgt ZFolE B THp<0.05)Table 3).
ARATS} FMA-UES] &3} Z17]%= 717 2033} 0.812
Adigt axkel & avts ®ych

WL 52 BigE dobi7] 9js) MBIE

SAsHAE £9 A F 1 MBI A §-2gt

UThp<0.05). F- 45279 FA o] % MBIF

¢01]A1 A B2 25144488 T} ) RS 1627174

Fe Holom, Adto] it vls) {9

3l 2}o] & K ¢l th(p<0.05)(Table 3). MBIS] &1} 37
£ 2498 A avE Hort

4. YK A9l HIet EO| Hstof CHet Zut

Horlo & 2 v m

134039 9] HslFS B oﬂ:] NGI:,LO] "4LL
]3] 25t 2}o]E B 9 th(p<0.05)(Table 3). &
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Table 3. Descriptive measurements

mCIMT using PNF group (n=7) mCIMT group (n=7)
p-values (z) ES
Pre-test Post-test Pre-test Post-test

ARAT 25.2943.73 37.28+3.30*F 25.86+2.67 31.86+2.12* 0.01 (-2.70)  2.03

FMA-UE 41.43+6.32 49.85+2.67* T 38.86+2.12 44.29+43.59* 0.01 (-2.57)  0.81

MBI 52.4243.55 77.57£3.46*%F 51.28+4.99 67.28+2.63* 0.00 (-3.15) 249
MAL

AOU 1.36+0.39 2.95+0.21* 1 1.48+0.39 2.62+0.15* 0.00 (-2.88)  0.39

QOM 1.53+0.35 3.08+0.19* 1.60+0.38 2.78+0.27* (_01'0779) 0.31

Means+SD, *Significant difference within groups, 1 Significant difference between groups.

Pre-test was performed before the intervention, and post-test was performed after 4 weeks.

In the pre-test between groups, there was no significant difference (p>0.05).

The significance level was set at p<0.05 for differences between the groups.

Abbreviations. mCIMT: modified constraint-induced movement therapy, PNF: proprioceptive neuromuscular
facilitation; ES, effect size; ARAT, action research arm test; FMA-UE, Fugl-Meyer assessment for upper extremity;
MBI, modified Barthel index; MAL, motor activity log; AOU, amount of use; QOM, quality of movement.

452710] FA o] % QOM ol A AT-E 1544031 52 fIgh thekel 7% 52 UM AlgshE AR
A o2t 1.60+0.439] HSHEES H AN AH 7|5 el ot kS vA=A gotE At
T3 2Tt Abo]] {3k zfol= HolA] fkgkth Utk waEka] & At oA HEF SAE e
(p>0.05)(Table 3). AOU2} QOM®] a3} =7]+= 2t2} B2 1R8SNS o8 249 AR E 5
0.39¢} 0318 22 aItg ®och A =17} A 7152 Qs o el vl
© QTS gotiy| Sl qekqleh & A At
LF-83E5XHE o83 mCIMTH o] 4] 715
v, o I LY ol TS vA= AR
Uepgtow, a3 375 v o= mCIMTYE =335t
A 7Ne2 HEFT FAY ol tigh =gt R AR] 7] dFdel BubA Rl B oS Ko
A 4ol 58S %= T8 a%loR #g Tl Atk
3} T(Timmermans et al., 2013), &% gkz}o] v-n} HEF IAEY A 75 S HaldE 7
H|S Ao gl 2 o2 v & A9 Ak s g A BHE Adgsks o] vj$- 5838}
71315 A7 ckBang et al,, 2018). whH] 2 4Fx]e]  w(Corbetta et al., 2015), £9] 75 A S| sl
A 713] Al upe] 2 AR 9] Sl v ARg It A &7 Ad 589 dE 57 & 9T
HIH A 21 2HA|, 5 53 22 A oF7lshH 1] ZItk(Nijland et al., 2013). & Aol 4] thAdAF=2
YIS #3715 AlRkE B 751X thBang A7 712olA 715H A EHE Rs] SRk &
et al,, 2018). TIAQ AA] 71559 &2 sl A3 il E7keRo] Aol o= Ak THEg A=
AEolAl oln] a7t AFH AE A= & AAstglon, olejgt A% 7|Fo] AATT 2t
2] Z(Brunner et al., 2012; Hammer & Lindmark, 2009) oA AR] 753 L ErdlsE e el &
I AFHEAEAY S o] 83 AT 5 At FE Fl Ao g Holn, o|gf3t AMe F o B
e W, XY 52 olgsh FAY FX3} 5 mCIMT®] vhehql upe] Zof whEzjo]a 329l &
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&, 12|a 3X7ke] Aph S 9] AutE Azt A
& A5 mCIMT= HEF 3] A7) 7]
P e o s FH AL QlrkBang et al, 2015;
Corbetta et al., 2010). E3h 3=} 7[1Q19] S8, 214,
A2, 27 50 ER 8 el AEe] YA
5 IR IS B Ao R asTozN Tlae) &
St 715 ol & FFE FHCorbetta et al., 2015).
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ol5o1 X ool AT AutE B3 4]
AT oS ofeigo] otk weby 25

V. ZE
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