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Objectives This study was conducted to verify the effectiveness of east-west in—
tegrative rehabilitation therapy on activity of daily living and cognitive functional re-
covery in stroke patients by comparing with integrative rehabilitation therapy group
and conventional rehabilitation therapy group in a single institution.

Methods The medical records of 106 stroke patients hospitalized in Department of
Rehabilitation Medicine, Dongguk University Bundang Oriental Hospital from January
1, 2017 to February 28, 2019 were reviewed. After screening and dividing it into con—
ventional rehabilitation (CR) group and integrative rehabilitation (IR) group, Korean
version of Modified Barthel Index (K-MBI), functional independence measure (FIM),
clinical dementia rating—sum of boxes (CDR-SB) were statistically analyzed.
Results IR group showed significant improvement in K-MBI, FIM, and CDR-SB after
treatment (p{0.001) and there was a statistically significant difference in K-MBI and
CDR-SB score changes than CR group (p<0.05). And chronic patient of IR group showed
significant improvement in K-MBI, FIM, and CDR-SB after treatment (p<0.01) and
there was a statistically significant difference in CDR-SB score changes than CR group
(p€0.05). In particular, the earlier the treatment initiation time, the more the improve-
ment in function and when the treatment started within 2 years from the onset and pa—
tients took acupuncture and pulsed electromagnetic therapy, all scales significantly
improved (p<0.001).

Conclusions IR showed more improvement on activities of daily life and cognitive
functional recovery than CR in this study. (J Korean Med Rehabil 2020;30(2):105-123)

Key words Stroke rehabilitation, Activities of daily living, Cognition, Integrative medicine,
Acupuncture, Pulsed electromagnetic therapy
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ARE AT WAL F71E 4L Sal gyt
= A SR 57HS 92 $A(conventional

rehabilitation, CR)Z} ©] - gke] @3l A LA 5E e 3
A}T(integrative rehabilitation, IR) 2.2 U0t} o T2
ABA T 7R 02 AYA R, & o
TFRHACH HEFT 5 ALY 5l el wEt
7153 A71A=, AAA g, AsHA R 5ol A ATH

oA g Ze HAY A st A XSt
Hom ool AFE oA Big vl Qe H A=
9} vsAd H7)A X S(pulsed electromagnetic therapy,
PEMT)Z F4H X5HES ZE SxlolAl 5L3H
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(1) Korean version of modified Barthel index (K-MBI,
ST S HHIRIX ) )
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3% A== IBM SPSS Statistics 21.0 (IBM Co.,
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Table L. Baseline Characteristics of the Subjects

Total CR IR

Parameters (n=106) (=23) (n=83) p-value
Age, years 58.34+14.05 63.04+16.49 57.04£13.11 0.069
Sex
Male 72 (67.9) 19 (82.6) 53 (63.9) 0,088
Female 34 (32.1) 4 (17.4) 30 (36.1)
Stroke risk factors
Hypertension 80 (75.5) 20 (87.0) 60 (72.3) 0.148
Diabetes mellitus 28 (26.4) 10 (43.5) 18 (21.7) 0.036*
Dyslipidemia 25 (23.6) 7 (30.4) 18 (21.7) 0.382
Cardiac disorder 21 (19.8) 5 (21.7) 16 (19.3) 0.773
Type of stroke
Ischemic 37 (34.9) 9 (39.1) 29 (33.7) 0.631
Hemorrhagic 67 (63.2) 13 (56.5) 54 (65.1) 0.452
Ischemic and hemorrhagic 2 (1.9 1 4.3) 1(1.2) 0.388
Classification by period
Acute 1 (0.9 0 (0) 1 (1.2) 1
Subacute 38 (35.8) 10 (43.5) 28 (33.7) 0.389
Chronic 67 (63.2) 13 (51.5) 54 (65.1) 0.452
Duration of rehabilitation therapy, day 48.61+18.65 43.48+15.67 50.04+19.28 0.103
Function score before rehabilitation therapy
K-MBI 47.99+21.83 48.35+26.76 47.89+20.44 0.777
FIM 67.34+22.30 65.57+27.39 67.83+20.84 0.733
CDR-SB 6.48+7.08 8.46+8.17 5.934+6.69 0.254

Values are meantstandard deviation or number of patients (percentage of corresponding patients).

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes.

*p-value<0.05.

p-values of age, duration of rehabilitation therapy and function score before rehabilitation therapy were calculated by Mann-Whitney test.
p-values of sex, stroke risk factors, type of stroke and classification by period were calculated by chi-square test or Fisher's exact test.

Zhel )@t Zpol7} B THp=0.036)(Table ). Figs. 3A, 4).
FIMS YRk A X 872 65.57+27.39914] 68.57+29.20
2. THEHX|2 XS TIIX|HO| 5} 2 Z(p=0.005), X AL FT-2 67.83+20.84011A4] 73.92

£19.65% A5 F BF 23 S7H A THp<0.001).
FIM A fsh= dat A5 A 3.00:4.914, &
AL E F K-MBIE it AR S-S 48.35+26.76°) 2 AR BTN A 6.08+8.79- 7 Z71E H2 AR
A1 51.48+27.84E(p=0.001), X A= E-2 49.89+20.44 A J5ToA B B2 Fo AT Aol o|FAB oY f
o] A 54.83+19.80°.Z(p<0.001) F T EF X5 A3} oJgt xfol= ZER] ATHp=0.106)(Table 1I, Figs.
H w3l X8 & Goldh e Btk w3 K-MBI & 3B, 4).
= Ash= gk A S04 3.1343.88%, ER A CDR-SBE= YHF A A S5 8.46+8.170114 8.46+9.06
2 Gl A 6.94+7. 847‘3‘?_]“:;’" =7kl AR 5ato] S Fp=0916), FX AFX Tl 5.93+6.699014 4.45+
SolalAl B WL Zo] 54L B YTHp=0.041)(Table II, 5.652(p<0.001) X AEA SR FAZHOE F

1) TA| kXt H|w
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Records identified through
electronic medical record

{n=422)

Duplicate hospitalized patients excluded

(n = 146)

hJ

Records screened after
duplicates removed

(n = 276)

Excluded (n = 170)

Reasons:

- Evaluation indicator missing (n = 43)
- Hospitalized for less than one month
(n =61)

Y

- Received integrative rehabilitation from
la other depariment (n = 47)

- Previous stroke history(n = 18)

I Those with congenital disability (n = 1)

h J

Subjects included

{n = 108)

Fig. 2. Flow chart of patients through the trial.

o3t 37-& HYlow, X4 s Z w] gt
A 570l A 0.00£2.008, T AL S0l A 1.48+
2827 Ao FX AGAsT0) FrolsA o B
& Z9o] 548 BYTHp=0.024)(Table II, Figs. 3C, 4).

< Hugs

2) 2Hd7| EAL H| L

2

I 671 o) w7 &k BRSNS
Aste] HwslS o AL 8 F K-MBI& ¢y A&
A F7-2 51.31£23.859014] 54.31425.43 2. F(p=0.022), &
7l AR T2 52.94+18.159014] 57.70£17.522(p<0.001)
TR A A st A5 & Fo3 S
B} =3 K-MBI A4 #Hsl= gl Qx| 570l A
3.00+4.127, FZ AR Sl A 4.76+5.84KWF F
7hl @X ABA G B B Fo H Asol
o]FolH o} {olgt Afol= WA I3 THp=0.533)
(Table III, Figs. SA, 6).
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(A) Changes of K-MBI
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Fig. 3. Changes of parameters in CR and IR group. K-MBI:
Korean version of modified Barthel index, CR: conventional
rehabilitation, IR: integrative rehabilitation, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. **p-value<0.01, ***p-value<0.001.
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Table IL Changes of Parameters in CR and IR Group

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Dift.

p-value

CR
(n=23)

48.35+26.76
51.48+27.84
3.13+3.88
0.001**
65.57+27.39
68.57+29.20
3.00+4.91
0.005%*
8.46+8.17
8.46+9.06
0.00+2.00
0.916

IR
(n=83)

47.89+20.44
54.83+£19.80
6.94+7.84
<0.001***
67.83+20.84
73.92+19.65
6.08+8.79
<0.001#**
5.93+6.69
4.45+5.65
1.48+2.82
<0.001***

p-value

0.041*

0.106

0.024*

Values are meanzstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes, Pre.: pre-therapy score, Post.: post-therapy score, Diff.:

difference value.

*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by Mann-Whitney test.
p-values of Pre. and Post. of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.

Table IIL Changes of Parameters in Chronic Patients of CR and IR Group

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Diff.

p-value

CR (Chronic)

(n=13)
5131423.85
54.31425.43
3.00+4.12
0.022*
66.31%26.04
68.38428.05
2.08+5.39
0.190
8.8549.38
9.46+10.36
-0.62+2.05
0301

IR (Chronic)

(n=54)
52.94+18.15

57.70+17.52

4.76+5.84
<0.0071***

72.96+17.42

76.28x17.73
3.31£6.59
0.001**
4.60+5.86
3.55+4.95
1.06+2.37
0.002*

p-value

0.533

0.359

0.024*

Values are meantstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes, Pre.: pre-therapy score, Post.: post-therapy score, Diff.:

difference value.

*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by independent T-test or Mann-Whitney test.
p-values of Pre. and Post. of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.
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K-MBI FIM CDR-SB

Fig. 4. Value changes from baseline within CR and IR group.
CR: conventional rehabilitation, IR: integrative rehabilitation,
K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. *p-value<0.05.

Z Z7h €3 A sSFIA o B Zo| M A
o] o]FofF oL} feogh Alol= FAFA] UTHp=0.359)
(Table III, Figs. 5B, 6).

CDR-SBE ¥ul A2 572 8.85+9.3894] 9.46+
10.36 2. 2(p=0.301), FX AHZX|Fol| A 4.60+5.6869]
A1 3.55+4.952(p=0.002) T AEX| Sl AR FAZ
o2 fofgt S HHom, Mg Wl 8 Hwds
u Auk A Sl A -0.6242.057, FR QA BT
oA 1.06 £2.37H o2 HX ALA 5T NS
Bom FAASE {o|n|sttHp=0.024)(Table 11,
Figs. 5C, 6).

3. A= 20| FE = 4 Us AR THE 7t
X|H2Q| Hat

1) X|Z A|ZHA]7|

A& G IS = T v AR A& AR A
o} H7AE AP =] FAIAE AT Table V).
A8 AE A7 mHASE BUEA R wskeEe] ghol
=9 71€715 Uehll= 2 oE Hol X5 AR Al717}
=452 K-MBI, FIM, CDR-SB2] /NHAEE ko] A4
AHAZ ¢ & 348 1Y Y-S A4 5 e
o, K-MBI (p<0.01)2} FIM (p<0.001)ol| A= A2 o=
st Age] JAAAE EATh

E3] A5 AR AZIZ 3 323 olujel] 2 A
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(A) Changes of K-MBI
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Fig. 5. Changes of parameters in chronic patients of CR and
IR group. K-MBI: Korean version of modified Barthel index,
CR: conventional rehabilitation, IR: integrative rehabilitation,
FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes. *p-value<0.05, **p-value<0.01,
***p-value<0.001.
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Fig. 6. Value changes from baseline within chronic patients of
CR and IR group. CR: conventional rehabilitation, IR: integrative
rehabilitation, K-MBI: Korean version of modified Barthel
index, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes. *p-value<0.05.

Table IV. Correlation between Treatment Initiation Time and
Therapeutic Effects

Parameter . .T.ree}tmer.lt
1nitiation time
K-MBI Diff. Coefficient of correation -0.299
p-value 0.006**
FIM Diff. Coefficient of correation -0.457
p-value <0.001***
CDR-SB Diff. Coefficient of correation -0.113
p-value 0.038

CR: conventional rehabilitation, IR: integrative rehabilitation,
K-MBI: Korean version of modified Barthel index, Diff.: difference
value, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes.

*p-value<0.05, **p-value<0.01, ***p-value<0.001

p-values were calculated by Pearson correlation analysis.

ol gut QLA S5THS -2 A3 v 2 EhH S o)
K-MBI (p=0.009), FIM (p=0.022), CDR-SB (p=0.039)°l|]
BT BARCE o3t 2fo|E BT(Table V, Figs. 7, 8).
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Fig. 7. Changes of parameters in CR and IR group within 2
years. K-MBI: Korean version of modified Barthel index, CR:
conventional rehabilitation, IR: integrative rehabilitation, FIM:
functional independence measure, CDR-SB: clinical dementia
rating-sum of boxes. *p-value<0.05, **p-value<0.01, ***p-value
<0.001.

5 2 Aol AN 217} 52.47+17.5990141 59.91+15.35
Z(p<0.001), 72.15£18.00°14] 79.27+15.56 2 Z(p<0.001),
5.02+6.07°11 41 3.37+4.90 0 Z(p<0.001) ¥M3}3}t] A 7}
A FE oA Folgk /f4S B tiTable VI, Fig. 9).
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Table V. Changes of Parameters in CR and IR Group treatment initiation time within 2 years

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Dift.

p-value

CR (<2 years)
(n=20)

46.05+27.51
49.00+28.63
2.95+4.11
0.004**
64.25+28.39
67.20+30.03
2.95+5.01
0.016*
8.65+8.45
8.56+9.30
0.13+2.03
0.859

IR (<2 years)
(n=72)

47.40+20.78
55.10+£19.97
7.6948.05
<0.001***
67.19+21.19
74.61+£19.96
7.42+8.42
<0.001%***
5.81£6.52
4.194£5.26
1.62+2.90
<0.001%***

p-value

0.009**

0.022%*

0.039*

Values are meantstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, Pre.: pre-therapy
score, Post.: post-therapy score, Diff.: difference value, FIM: functional independence measure, CDR-SB: clinical dementia rating-sum

of boxes.
*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-value of Diff. of MBI, FIM, CDR-SB were calculated by Mann-Whitney test.
p-value of Pre. and Post of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.

Table VI. Relationship Between Treatment Contents and Therapeutic Effects

CR IR (Acup, Eletro) IR (Acup, PEMT)

Parameter (n=23) (n=28) (n=55) p-value
K-MBI Pre. 48.35+26.76 38.89+£22.89 52.47+17.59
Post. 51.48+27.84 44.86+23.75 59.91+15.35
Diff. 3.1343.88 5.96+7.12 7.4448.20 0.101
p-value 0.001** <0.009%*** <0.001#%**
FIM Pre. 65.57+27.39 59.364+23.63 72.15+18.00
Post. 68.57+29.20 63.39+£22.70 79.27+15.56
Diff. 3.00+4.91 4.04+7.54 7.13£9.25 0.067
p-value 0.005%* <0.001*** <0.001***
CDR-SB Pre. 8.46+8.17 7.73+£7.57 5.02+6.07
Post. 8.4619.08 6.57+6.48 3.37+4.90
Diff. 0.00+2.00 1.16+3.12 1.65+2.67 0.02*
p-value 0.916 0.121 <0.001***

Values are meanzstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, Acup: acupuncture therapy, Eletro: electroacupuncture therapy, PEMT:
pulsed electromagnetic therapy, K-MBI: Korean version of modified Barthel index, Pre.: pre-therapy score, Post.: post-therapy score,

Diff.: difference value, FIM: functional independence measure, CDR-SB: clinical dementia rating-sum of boxes.
*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by Kruskal-Wallis test.

p-values of Pre. and Post of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.
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Fig. 8. Value changes from baseline in CR and IR group treatment
initiation time within 2 years. CR: conventional rehabilitation,
IR: integrative rehabilitation, K-MBI: Korean version of modified
Barthel index, FIM: functional independence measure, CDR-SB:
clinical dementia rating-sum of boxes. *p-value<0.05, **p-value
<0.01.

(Table VI). 53] CDR-SB2] W3} o3} = A &=]
Sl vlsl] H X5} PEMT X585 ¥ 3
g zolE HATHp=0.006)(Fig. 10).
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Fig. 9. Changes of Parameters in CR, IR (Acup, Eletro) and IR
(Acup, PEMT). K-MBI: Korean version of modified Barthel index,
CR: conventional rehabilitation, IR: integrative rehabilitation,
Acup: acupuncture therapy, Electro: electroacupuncture therapy,
PEMT: pulsed electromagnetic therapy, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. **p-value<0.01, ***p-value<0.001.

TAEE fol@ Belo] glom CDR-SBO 4% B
Gnsl BAlH o2 ol ABIAS BAYTHR=0.051,
p=0.020).
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Fig. 10. Value changes from baseline in CR and IR group by
treatment contents. CR: conventional rehabilitation, IR: integrative
rehabilitation, A: acupuncture therapy, E: electroacupuncture
therapy, P: pulsed electromagnetic therapy, K-MBI: Korean
version of modified Barthel index, FIM: functional independence
measure, CDR-SB: clinical dementia rating-sum of boxes.
#

p-value<0.017.

Table VIL Correlation between Parameters and Confounder Factors

Factors R square b;?iifg;z?:m p-value
K-MBI Diff. 0.087 0.009**
Integrative care 0.257 0.009%*
Diabetes -0.205 0.036*
FIM Diff. 0.030 0.211
Integrative care 0.171 0.087
Diabetes -0.075 0.449
CDR-SB Diff. 0.051 0.020*
Integrative care 0.225 0.020*
Diabetes 0.026 0.790

K-MBI: Korean version of modified Barthel index, Diff.: difference
value, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes.

*p-value<0.05, **p-value<0.01.

p-values were calculated by multiple regression analysis.
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A= 9‘ 713 745 3 *“471%% FIE= i [
7)Fo] B R] ok 106 2) S Adste] Yulk A

i

A5 G ABAETOE vhe F F 7o) dnt
29l EAL oty X7 AFo] AT 2 QX7
T 3&E a3E FARCE vl A8t v 2

AZS AT

1. ZA g2} 1069 5 I ADA| 572 230l S
H A2 AR 572 3o|ATk & o Tl A,
Lo], &Y, o IAAEF T
s 7 82e] vl HEF T w48 - oklaR -
A $kxte] B)E X8 7|7 a8l3 7] K-MB],
FIM, CDR-SB #<roll= ot 2to|7} gidich 1
U G $xle] vlgoAE F 2 ol feld
2ko|7b = ATHp<0.05).

2. Yut AQFH Tl A X7 T K-MBI (p<0.01), FIM
(p<0.01)7} el S7F8HA L CDR-SB o3k
S7Fe HolA| edstom, |3 AR sl A= A
E 3 K-MBI (p<0. 001), FIM (p<0.001), CDR-SB
(p<0 001)7} 25 FofetA S71stdnt. A< wshaF

< Plasiaie o {3 AZA ST K-MBL, FIM,
CDR-SB x«l/\ tﬂp:]_B]:O] 25 =2 721?5]:/\-] S Eg\i"r
E3] K-MBI (p<0.05)2} CDR-SBH <= H3}1eH(p<0.05)
< FAACE Fo3t Afol& E%lu}. T3 THA )
SAEREE AASEY BlaskRS W F@X A=A
SRt X8 My} vlaste] X5 $ K-MBI
(p<0.001), FIM (p<0.01), CDR-SB (p<0.001)7} =5
oAl 7193 53] CDR-SBY| Hgslare
At AR Tl vl FAK S E Foljt Aol E
H A TH(p<0.03).

3. A7 Gl &S = F = AAEA A= AR
A717F WEE 71N A= A YER
om 53] I 21d oyl X AZARE W]
A2 Bl A 2|5 F K-MBI (p<0.001), FIM
(p<0.001), CDR-SB (p<0.001)7} =5 f2J3lA =
7¥eta, A4 WasF w3k 1 2 ojuje] dut
AR Gtol s B AFAA F7E ZpolE
HAHp<0.05). T3 FHA 5 4 FA ol wfet
RIS v 3 PEMT X 5& Bhe SExkrollA]
& % K-MBI (p<0.001), FIM (p<0.001), CDR-SB
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(p<0.001)°] B frefsiAl S7Fstien Ha W
3le] Fo] BE AoA AL A UEsith
4. ARk QA 5 FH AGAF570] AGA S A

T k] Aozt Y mHASRl gy )
Ao F7E st 43519 W K-MBIY]
A Wsh= @2l 54 1 B 1 =0257)7F =
FAZ(| B | =0.205) 2} o] & FIFS 7)A
£ AAZ YERoH FIM, CDR-SB2| 4= W3}
© 9 AAYHAE Fog #Ho| gl 53
CDR-SB 77X &9 /MA-& &z §599 59

Sk AABAE RYTHp<0.01).

ol

obg FHRAL W o - B B AVAFTo]
o3} BHEe] Qukael A Ezol W) HEF I
o WPAB3} AATs G S5 ENE HolF
Aee A on ol HEF BASe AT o]
T w3l ABAE P B wgol A
gloelet Azke
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