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TRANSFER ACTIVITIES AND STROKE REHABILITATION IN JAPAN

Satoshi MIYANO
Department of Rehabilitation Medicine, The Jikei University School of Medicine

With regard to assessment of transfer activities of Japanese patients with stroke, there is
a need to evaluate their abilities to stand up from sitting on the floor and getting into and out
of the bath-tub.

In study 1, we evaluated the correlation between walking distance and functional abilities
in 85 Japanese stroke patients. The results showed that patients who could walk longer
distances had better functional abilities, such as standing up from the floor, and getting into and
out of a bath-tub. Among patients who could stand up from the floor, 959 were able to get
into and out of the bath-tub without difficulty.

In study 2, 141 Japanese stroke patients were assessed for Brunnstrom recovery stages of
lower extremity, walking distance and functional abilities. Spearman correlation analysis
showed that walking distance correlated with Brunnstrom stage (»=0.322). Furthermore,
walking distance correlated with significantly ability to stand up from the floor and bath-tub
transfer. However, Bruunstrom stage correlated significantly only with ability of standing up
from the floor, but not with the use of a bath-tub.

In study 3, we compared the functional abilities of Japanese stroke patients with those of
Korean patients. We studied 66 Japanese and 50 Korean stroke patients. The results showed
that 4094 of Japanese patients could stand up from the floor, while only 109 of Koreans could
achieve that goal. On the other hand, 709§ of Korean patients could sit on the floor and assume
with Korean sitting position. Only a few Japanese patients could sit up straight on the floor.

On the other hand, 609 of Japanese patients were able to get into and out of the bathtub
using handrails and chairs, while only 109§ of the Korean patients were independent in their
tub-transferring activity.

It is important to assess transfer activities including bath-tub transfer and standing up
from the floor in Japan.

(Tokyo Jikeikai Medical Journal 2007 ; 122 : 53-65)

Key words : transfer activity, stroke, rehabilitation, Brunnstrom stage, bath-tub transfer,
walking distance
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Table 1. Transfer activity

1. Katz Index
Transfer activity is to move in and out of
bed, and to move in and out of chair

o

Barthel Index
Transfer activity is to move from wheel
chair to bed and return (includes sitting up
in bed)

3. Functional Independence Measure (FIM)
1) moves to bed, chair, wheel chair
2) moves to toilet
3) moves to tub or shower
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Table 2. Subject characteristics (%2=85)
Variables Distribution
Age

Mean+SD 65.7+£9.4

Median 65

Range 32~89
Gender (M/F) 56/29
Diagnosis
Cerebral haemorrhage 35
Cerebral infarction 47
Subarachnoid haemorrhage 3

Fig. 1. Synergistic movements.

Right upper extremity shows extensor synergy pattern, right lower extremity shows flexor

synergy pattern.
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Mean age 1% 65.7+9.4 5% T, Median; 65 k%, 5 ER1

%5 56 %, ZME; 29 44, BEHIN; 35 44, BXREZE 85 %, T @ Brunnstrom stage (Br.st.) &
474, < BETHIM; 3HTH- 7. UTD LS Thoe,
HiE Brunnstrom Stage 1; 14,
EFERoFEETEEEZ L TV B EEIC, ROHEH Stage 2; 34, Stage3; 16
% G L 7z, Stage 4; 2544, Stage5; 15%
T O EBFRE O FEEE (Brunnstrom stage), 2 Stage 6; 254

1T 200, WHEANOBREEE, Kroiis b TR DB FRE ORI R v B2 S
230 BPE, IRD b D %245 5 BifE, IEEOF A, L+ {, Br.st.5, 6 DEEIFHICH SN,
BHBPEDH, b VREAGICTT D 2RE
Licip &5 /e &Gl L 7z,

Table 3. Brunnstrom stages of motor recovery

Stage Characteristics
Stage 1 No activation of the limb

Stage 2 Spasticity appears, and weak
basic flexor and extensor syner-
gies are present

Stage 3 Spaticity is prominent.

The patient voluntarily moves the
limb, but muscle activation is all
within the synergy patterns

Stage 4 The patient begins to activate
muscles selectively outside the
flexor and extensor synergies

Stage 5 Spasticity decreases.

Most muscle activation is selec-
tive and independent of the limb
synergies

Stage 6 Isolated movements are done in a
smooth phasic, well-coordinated
manner

Fig. 2. Picking up a pencil from the floor

#1. to stand up from the floor

Fig.3. We examined functional abilities
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squatting
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Table 4. Brunnstrom stage of lower extremity
NO.
stage 1 1
stage 2 3
stage 3 16
stage 4 25
stage 5 15
stage 6 25 persons
Table5. Walking distance

0m <10 m10~’99 m 100~499 m >500 m

NO. 6 9 11 17 42 persons

Table 6. Walking distance and functional status

Walking distance (m)

Functional status Number Age 0 <10 10-99 100-499 >500
Pick up a pencil from the floor Yes 63 64.0 0 4 7 13 39
No 22 687 6 5 4 4 3
Stand up from the floor Yes 63 643 0 4 14 40
No 22 69.0 6 7 3 2
Sit up straight Yes 17 60.2 0 0 0 3 14
No 68 670 6 9 11 14 28
Squat Yes 19 62.0 0 0 2 2 15
No 66 66.7 6 9 9 15 27
Get into and out of a bath-tub  Yes 69 645 0 6 7 15 41
No 16 709 6 3 4 2 1
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Table 7. Handrails at home

Number Age

Front entrance With a handrail 13 70.5%
Without a handrail 55 64.2*

Toilet (western style) With a handrail 45 66.3 NS
Without a handrail 33 64.3 NS

Bath-tub With a handrail 46 66.7 NS

Without a handrail 32

63.6 NS

*$<0.05, NS : not significant
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Table 8. Subject characteristics (7 =141)

141 vascular hemiparetics
at out patient clinic

Male: 98 Female: 43

Age: 67.2+9.4y.0. (mean)

Hemorrhage : 59

Infarction: 77

SAH: 5

Table9. Thirty four (24%) of 141 hemipar-
etics were at Brunnstrom stage 6 for their
lower extremities.

One hundred seven (76%) of the hemipar-
etics showed good motor recovery (Br. st.
4,5 and 6) in the lower extremities.

3 4 5 6

Br. St 1 2
9 24 42 31 34

No. of 1
cases
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Wi 5 59 #4, MGBEZE; 77 44, < HEFHIM;
54

HiE

RO S, ST, THROEBREDR
E (Brunnstrom stage), K5 D3ILH LoD E)
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THOHRE (B, b1r, XB) HESL LXK
MAEHAZEEE S Xy Roie ExRFINT:,

#R1

141 44 @ T i @ Brunnstrom stage I stage 6

Table 10. Eighty eight (62%) of 141 patients
could ambulate for more than 100 meters.
Only 12 patients (8.5%) could not walk at

all.
Walking >100 m
distance Non <10 m <100 mZe00m >500 m

No.of 4y 93 g 21 67
cases

Walking distanc
ssoom J
<500 m -
<100 m -
<10 m A C L
Om 4 I 0 . | |
: ; X : ; ;

Brunnstrom Stage

Fig.5. Walking distance and Brunnstrom stage had a fairly well correlation (=0.322) by

Spearman correlation analysis.

Many hemiparetics whose recovery stages were at 3 and 4 could ambulate for more than 500

meters.
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[Get into and out of bath-tub]) [Percent of patients who can stand up from the floor]

P05 P<0.05 6%  9N%
100%

Non ambulatory
80%

e U

<10m 60%

40%

10m~99m 20%

0%

non <10m <100m <500m >500m

100m~499m
Walking distance(meters) n:141
>500m
Ninety two percent of patients who
Walking distance possible impossible can ambulate for more than 100
(meters) n=101 n=40 meters, could perform bath-tub
transfer.

Walking distance was significantly
One hundred and one (72%) correlated with bath-tub transfers.
patients were able to get into and

out of bathtubs.

Fig. 8. Getting into and out of bath-tub and walking distance

[Get into and out of bath-tub) [Percent of patients who can stand up from the floor]
n.s '
r —I 100%
Br.St 1 :
80%
Br.St 2
60%
Br.St 3 40%
20%
Br.St 4 |
0%
1 294% 3 4 5 6
Br.St 5 Brunnstrom stage n:141 n:141
Br.St 6
possible impossible
n=101 n=40
One hundred and one (72%) patients were able to get into and out of bathtubs.
Brunnstrom stage was not correlated with bath-tub transfers.
Fig.9. Getting into and out of bath-tub and Brunnstrom stage
M 34/141(249%), 53 31/141(22%), 4 73 42/141 fEER 2
(30%) THbH, 3LUTFIE, 34/141 (24%) Th- BT RVEEIR 124 09%), HTTH 10m
. UTULBTRnwEEIZ 238 (16%) Thoio.

HHEIFRE OB W HINE Aoz, 100mPAE99m FCTHIF2EHIZ1I8EL (13%),
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[Handrail at Bath-reom])

100m~499m

>500m
Walking distance  Yes No
(meters) n=96 n=45

Ninety six (68%) patients added handrails in their
bathrooms.

There was no correlation between walking distance
and addition of handrails at the bathroom

Fig. 10. Hand rails at the bathroom and walking dis-
tance
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[Futon or Bed]

<10m

10m~99m

100m~499m

>500m

Futon
n=94 n=47

Walking distance  Bed
(meters)
Ninety four (65%) patients were using beds and 47
(35%) patients were using futon.
There was no correlation between walking distance
and using beds.

Fig. 11. Walking distance, and futon or bed
Distance of Ambulation
<100m =100m
Bed:92%
= Stand up
frlom the floor
| |
No Yes
Bed:100% Br.st.of LE

< Br.st 1-3
Bed:83%

Br.st 4-6
Futon:65%

CART analysis

Fig. 12. Who will use a futon or a bed after stroke ?
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CART analysis

Fig.13. Who can get into and out of a bath-tub?
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Table 11. Subject characteristics
Japan Korea
No. 66 50 Persons
Age* 66.0 y.o. 60.5 y.o.
Male 57y. 54y.
Female 43y. 46 y.
Cerebral*
hemorrhage 54% 28%
Cerebral*
infarction 46% 2%
Brunnstrom* 374 3.34
stage
* p<0.05

LD EIEERRE) DFHEEIX, Spearman correlation
T r=0.332 THEE DN A 5 Fz. Brunn-
strom stage 3 &£ 4 T, 500 m DL AT 2 BE D
MY achizizo e Bbhi,

B B0 EfER, BT S, THO Brunn-
strom stage 3612, FUOHIBI (p<0.05) 2350
7z, Lo L, BRE~OBREEMEIX, BITHER L X
BWHHEE (<0.05) 2L 7228, THEO Brunn-
strom stage &3, BEALHEEEIFED sk dr -5
7z.

WiER ECFT Y RHRET 20, MEAZMES
WZOWTIX, ST IEELHEEA L
»olz,

L7 L, CART analysis # T, ED L%
BEPBRE~OBFELTRELRETT 2 &, Koo
ITH ERBENTENIE, 5% OEETHEAD
BENTRETH - /2.

F72, 100 m IT UL»#H T R nigs, 929% O/f
HiZNy K2, 100 m BLEAT T, K 537
b EPNBROWEEITEERY FEFHL Tw,

MR 3 HZEPBEOERIED HBEMRILR

S & Hik

HA L@ E Oz R 3 O ADL, Fric 3 gifE
(Transfer activity) ZHulcHEE L 72, MHRIT,
ZE R E R E T, 500m AT LT T
<, UL»d TFE® Brunnstrom stage 735 AT D
BET, HmAEBREOEWEERTH 5.

PO

HA; 66 %, Fi; 66.0m%, Bik; 57%,

oM 43%, HIM 549%, 1HZE; 469,
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Brunnstrom stage ; 5 3.74,

B3 ; 50 4, 4EHn; 6055, HiE; 54%,

7 46%, I 28%, HZE; 72%,

Brunnstrom stage ; 14 3.34

HAR L BEOWNREER IR T 25 L, HAD
BEFRENCHL, F2E <, MBm»% <, T
. Brunnstrom stage 3@ WHAID H - 72

HR1

Kip & DILH BB D BRI, HAROBETII,
40% HYABET, 60% B ARETH - 7z,

HRE O BFH T, 10% THRE, 90% TARH T
Hoiz.

R 2

ENZNEI RAHD E, HADRBE TIZIERE
MAFEE WS HBF X 2% T, 1IFEAEDEFZETIE
FEIEFTER WL, AATHVEWVEWVIEZZLT
Hoiz,

LoL, BEIOBETIE, b &2 12EE
X 70% 12D, A&z EFEIE, 30% T
boiz. BETIX, £DFHF, FEERELD TH
D, BEEZHS 8D T, XD OORE
BT — V8D T, ZDHD HFHHEE
EWS ZEeThol, BEDBEIXR»SDILE
EOEENTE R WEEZEDN Y% bWV DI,

Table 12. Standing up from the floor

Japan Korea
[ possible 40% 10%
impossible 60% 90%
Japan
possible 2%

impossible 98%

Sitting up straight

70% DBEBBNE LS T, ¥ FLof
7 ECRICE 2 DEESIRE L, BEDIKR»S
Mok DB T ARIFREONBIDLE L
bz,

BR3

BE~OBEEHE (BAY) RH~NZ L, HE
DEETIE, 60% LIEBTETRETH D, MEOEE
1%, 109% U HE[gETR >z, 12, BlE~OF
BooREHAETIE, 86% THRELTWEOD

Table 13. Getting into and out of bath-tub
(Transfer to Bath-tub)

Japan Korea
[ possible 60% 10%
impossible 40% 90%

Table 14. Handrail at bath-tub

Japan Korea
[ added 869% 249
nohandrail 149% 76%

Table 15. Number of family members living
with a patient

Japan Korea
Less than
1 person 60% 28%
More then
2 persons 40% 2%
Korea
possible 70%

impossible  30%

Male

Korean sitting

Fig. 14. Sitting position
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