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ABSTRACT

Study on the relation between Diabetes Mellitus during

4 Weeks after the Onset and the Score of ADL(Activity Daily Living)
of Patients with Acute Cerebral Thrombosis

Kyong-duk Koh * Dong-Weon Lee - Gil-Cho Shin - Won-Chul Lee’
*Dept. of Internal Medicine, Dongguk University,
College of Oriental Medicine, Seoul, Korea

BACKGROUND

The purpose of this study was to find out predictors influencing on the clinical course of
stroke during the first 4 weeks after the onset through statistical research, especially whether

the blood glucose level after stroke

and the stroke with Diabetes Mellitus correlate with functional impairments and neurological

outcome or not.
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METHOD

During 7 months period(from 1-1-1997 to 7-31-1997), 32 selected patients prognosed as
acute cerebral thrombosis were studied by using Modified Barthel Index, PULSES profile in
an attempt to correlate Diabetes Mellitus and hyperglycemia(more than 120mg/df, 150mg/de)
with functional impairment and neurological outcome and to evaluate the influence of sex, the
side of hemiparesis and age at admission, lweek and 4 weeks after admision(admitted within

2 days after the onset).

RESULT

1. The sex, side of hemiparesis and age had no significant effect upon functional impairment
during first 4 weeks after the onset, but recurrent-stroke resulted in significantly higher
degree of functional impairment than first-stroke during first 4 weeks after the onset.

2. The patients with Diabetes Mellitusin in acute cerebral thrombosis resulted in significantly
higher degree of functional impairment than the patients without Diabetes Mellitus in
acute cerebral thrombosis during first 4 weeks after the onset.

3. The patients with hyperglycemia in acute cerebral thrombosis resulted in significantly more
severe neurological outcome than the patients without hyperglycemia in acute cerebral

thrombosis within 2 days after the onset.

CONCLUSION

The study suggested that recurrent-stroke and Diabetes Mellitus were the poorer prognosis
factors of functional impairment in acute cerebral thrombosis patients during first 4 weeks
after the onset. and the poorer prognosis factor of neurological outcome in acute cerebral
thrombosis patients was hyperglycemia within 2 days after the onset.

Key Word : hyperglycemia, Diabetes Mellitus, functional impairment, neurological outcome.
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correlation

Pearson’s

<Modified Barthel Index>

Dependent
Intact | Limited| Helper | Null

Independent

Items

Drink from cup/Feed form
dish

10 o 0 0

5 5 3 o |Dress upper body

5 5 9 o |Dress lower body

0 0 -3 | ¢ |Don brace or prosthesis

5 5 0 0 Grooming

4 4 0 ¢ |Wash or bathe

10 10 5 0 |Bladder contience

10 10 5 0 [Bowel contience

4 4 2 0 |Care of Perineum/Clothing at
toilet

15 15 7 0 |Transfer, chair

6 5 3 0 |Transfer, toilet

1 0 0 |Transfer, tub or shower

15 15 10 0

Walk on level 50 yards or

more
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Up and down stairs for 1
flight or more

Wheelchair/50 yds-only if not
walking ‘

15 ) 0 0

Barthel Total : Best score is 100, Worst score is 0

97} 3+E : Self Care Score

67 35 Moblility Score

Intact: Independent

Limited: Unable to function without help

Helper: Partially dependent (Needs help of another
person)

Null: Totally dependent

<PULSES profile>

Independent | Dependent
Intact |Limited| Helper| Null

Ttems

Physical condition

Upper limb functions
Lower himb functions
Sensory components

Excretory functions
Situational factors

PULSES total : best score is 6, worst is 24.
by relating level 1 and 2 to function without
assistance from another person and level 3 and 4 to

function with assistance from another person.
6. A+Z

1) &xel

=

V.S
A

Jm
0z

(1) <933, A4 2 25 e Ry 22
F 3299 A7) @34 A3 gz A
X = 5348 QA7 Z HE 70.9619.734)
AL, 664 oo} xydFo] 2BW(IN)LE =
< REE AAsAT A BxE @271 10
H(31.3%), A&7t 2% (687%)c.2 Fiiel u

300

FuaTd HFude V53 E R et A-

E1:22 ok

g %— 12Hog AT dAHL 6866=L
10004 oj3, & 2049 ¥ YT Fd 43
° 723519, 11 olglEd], 65M 04t nET
9 HE&L Mffoﬂﬁt 78(58.3%)°| A L, H
FaTo]dE 16%H(80.0%) o2 Figo] H
it i e dgZor HEFo| &

H 3} cHTable 1).

AA gl A= Fybal vpn] 7 199(59.4%),
S-RkAl ohe]7b 139(40.6%)01 =, BT
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(41.7%) 3} 8% (40.0%6)°) A tHTable II).

Table 1. Distribution of DM and Non-DM
Group according to Age and Sex

Non-DM . DM
Age Male Female Male Female
50-59 1( 50%) 1( 50%) 3(250%) 0( 0.0%)
60-69 2(10.0%) 4(200%) 1( 83%)  2(16.7%)
70-79 0 0.0%) 7(35.0%) 1( 83%)  3(25.0%)
&0~ 1 50%) 4(200%) 1( 83%) 1( 83%)
Total 4(200%) 16(80.09%) 6(50.0%)  6(50.0%)
20(100.0%) 12(100.0%)

Values are number of patients (%)
Mean Age (total) : 70.96 + 9.73
Mean Age (DM) : 6866 + 10.00
Mean Age (Non-DM) : 72.35 + 955

Table II. Distribution of DM and Non-DM
\ Group according to Involved Side

DM Non-DM
Left Hemni. 7(58.3%) 12(60.0%)
Right Hemi. 5(41.7%) 3(40.0%)
Total 12(100.0%6) 20(100.0%)

Values are number of patients (%)
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Table II. Distribution of Risk Factor

Risk Factor No. of patients
Age 27(84.37%)
Hypertension 18(56.25%)
Hyperlipidemia 17(53.13%)
Diabetes Mellitus 12(37.50%)

Values are number of patients (%)

(3) &% #AY

HEFT HAAEL AFdo] A Uy
Z2}= Brain-CT ¥ Brain-MRI 4 HZ&3o]
oA ERtst WHo] Qe ALE Aol XA
Ztt.

B BAe Qo] AW D 2 HEF A
= ZHZe M 25 6W(187%) 2.2 YElGt) |
Bl o] AL HEF = 58(15.6%)
ojla, =T HEF A= 15H(469%) ©l
tHTable IV).

Table IV. Past History of Stroke in DM and
Non-DM Group

No. of patients

Frequency DM Non-DM
First attack 6(18.7%) 15(46.9%)
Recurrent-stroke 6(18.7%) 5(15.7%)
Total 12(34.4%) 20(65.6%)
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Table V. Changes in Modified Barthel Index

Score according to Sex at
Admission and After 1 week,
4weeks

Sex at adm. 1 week  4weeks Improvements#

Male 3170:26.05 44.30+28.30 68.10:31.92  36.40+53.33
Female 20.09:18.17 31.77+27.07 56.00:37.43  35.90+25.68

Values are number of patients (%)

Values are MeantSD
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(MeanzStandard Deviation)
# © differences of MBI score between at admission
and after 4 weeks

Table VI. Changes in PULSES profile Score
according to Sex between at

Admission and After 1 week,
4weeks
Sex at adm 1 week  4weeks Improvements#
Male  16.40+313 1530:283 12404368  -4.00:5:%4
Female 17.68:3.78 16.18:462 1368:510  -4.04+2.66

Values are MeantSD
(MeansStandard Deviation)
# @ differences of MBI score between at admission
and after 4 weeks

(2) F5 Hohu)F8o & Bdi}

% 2By x5 A5 HepplRP ©E
BIXE #FurAoherb 199(59.4%), $-nbalvl]
7} 138(40.6%)°] A th. v

29 HulH|§g e MBI A4 ¥de 3
Z Hwpy] 327t 3121139208, 5
A7) 43151208349 e E’_ %1, PULSES
profile A4 W= #= Hulw] A7} -315
3344, 5 "oy @xp7b -530+3708 9
gahe BT 2 WE FEL YA g
= l'r, AFE o] t-testE P& o 4 A
92 AoaAsl 43 @o A v
B SAHOR o4 A BHS HFE WY
SUP<00), 99 F 1%, 457 AdolE
A FA8L A HTable VI, VII).

Table VI. Changes in Modified Barthel Index

Score according to Involved Side at
Admission and After 1, 4weeks

_%

Involved Side
Right Hemi.
Left Hemi.

at adm. 1 week  dweeks Improvements#

1446:1537 2600:2741 5761:3079  43.15:2083
30052268 4231:2647 61263375  31.21:39.20
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A198 A2% R 363~

at adm. 1 week 4weeks  Improvements#
t-test 21572 16882 02793 -0.9281
p-value 00391+ 01018  0.7819 0.3608

Values are MeantSD
‘ (MeanzStandard Deviation)
# . differences of PULSES profile score between at
admission and after 4 weeks
wx 1 P<0.05. '

Table VIl. Changes in PULSES profile Score
according to Involved Side between
at Amission and After 1 week,
4weeks

Involved Side at adm.
Right Hemi.
Left Hemi.

1 week  4weeks Improvements#
1907377 17.38:4.33 1376:496  -530:3.70
1606297 1489375 1280+458  -3.15:384

Improvements#
157521
01257

at adm.
-25339
p-value 00167+

Values are MeantSD
(MeansStandard Deviation)
# . differences of PULSES profile score between at
admission and after 4 weeks '
#x 1 P<0.05

dweeks
-0.5125
0.6120

1 week
-1.7314
0.0936

t-test

(3) Aol wtE W3
65412 7]-’3 B AABSH TUAFTL
FRAAEUY, 3 2w B2F 64 ot
237 (71.9%), 65*1] vk 97 (28.196) ] AT
ol w2 MBI 5 #3h= 654 1whol A
40.77+56.1574, 6541 o]4dell A 34.21:2596% 9
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654 MRt A -366:5.317, 6541  o]dol A
~4.17¢329% 9] F¢S B
Zt HEFgEs ddA ddF 15, 452
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MBIA7t BAM R 4 A =28 A
F2 WIP<0.05), 99 ¥ 159 YoM E=
MBI¢} PULSES profile 2594 44 9

A4 e B3 A48 wovkzz P00,
005), 49 NATH YY & 4F AP 27} ]

A EAA fe40] dAHE s 5w
Aol2 £ 4 YUK Table KX, X).

Table IX. Changes in Modified Barthel Index
Score according to Age at
Admission and After 1, 4 Weeks

Age at adm. 1 week

> Goyrs 361112721 55572269 76.88+33.13  40.77+55.15

4dweeks  Improvements#

< Goyrs 1886:1668 27.82:72568 53083513 342142596
at adm, 1 week 4weeks Improvements#
t-test 2.1831 28527 1.7490 0.3423
p-value 0.0366%« 00078+  0.0905 0.7397

Values are MeantSD
(MeanztStandard Deviation)

# @ differences of MBI score between at admission
and after 4 weeks
* . P< 0.05
* . P<0.01

Table X. Changes in PULSES profile Score
according to Age Dbetween at
Admission and After 1, 4weeks

Age at adm. 1 week  4weeks  Improvements#
> byrs  1555:2.06 14.11+#1.76 1183398  -366:5.31
< Gbyrs  1795:386 1660+457 1378:490  -417+329

at adm. 1 week  4weeks Improvements#
t-test -1.7551 -22211  -1.024 0.3276
p-value 00895 00336+ 03115 0.7455

Values are MeantSD
(MeantStandard Dev1at10n)

# . differences of PULSES profile score between at
admission and after 4 weeks
* @ P<0.05

(4) H5%] AL B2 ws
F 2P B F 2% YL

(65.6%), AL HEFL 1179(34.4%)° At
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Table XI. Changes in Modified Barthel Index
Score according to Frequency of
Attack between at Admission and
After 1, 4weeks

Frequency  at adm. 1 week  4weeks Improvements#
First attack 1880:12.22 32.33:24.30 64.71:32.52  45.90:26.74
Recurrent 59 00,3083 4200:3332 503684119 17.27:4384
-stroke
at adm. 1 week  4weeks  Improvements#
t-test -1.4764 -09469  1.0816 2.3009
p-value 0.1663 03513 0.28%0 0.0285%*

Values are Mean+SD
(MeantStandard Deviation)

# ' differences of MBI -PULSES profile
between at admission and after 4 weeks
* 1 P<0.05

score

Table XI. Changes in PULSES profile Score
according to Frequency of Attack
between at Admission and After 1,
4weeks
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Frequency  at adm. 1 week  4weeks Improvementst MBI Score
First attack 1754329 15904418 1257415  -500:320 at adm lweck Aweeks
Total 17281359 1590+4.12 1325+468
RocuTent 167420 15001420 US455 218451 '
stroke F-value p-value ANOVA
at adm. 1 week  dweeks Improvementst Total 178 0.0008+++ _?___l_)_ ¢
test 06248 0008 L1358 20491  at admison. b 1 week, ¢ = dwedks
p-value 0.5368 09978 02642 0.0493+=*

Values are MeantSD
(MeantStandard Deviation)

# © differences of MBI -PULSES profile score
between at admission and after 4 weeks
*x 1 P<O.05

3) St 8| ghnFol 7|7k
UAMSI 4 15|
(1) A APl A 2] 7178 MBI}
PULSES profile®] A4 w3}

AA Aol 9ol ZF FAFES 74 PA9A
ol Q% 1F 452 UFo] gdsHafdA L
3t A3 MBI H49 PULSES profile®d A4s=
AEA 2 949 17 AEH g T 457 A A
< 7}z vlwA] FAR FYAel dAHE TF
FAS B  AYHP<0.01)(Table XII, XIV).

Table Xl . Average of Modified Barthel Index
Score at Admission and After 1,

4 Weeks
MBI Score
at adm. 1week 4weeks
Total 87112123 3568127164 59.78+3574
F-value p-value ANOVA
Total 129 000w B D €

a = at admison, b = 1 week, ¢ = 4weeks
#xx 1 P<0.01

Table XIV. Average of PULSE profile Score
at Admission and After 1, 4
Weeks.
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wxx 1 P<0.01L

(2) dxvd 8] FuTe 7|7k MBI ¥
- PULSES profile A4 w3}

Ty v Gt vlue Qlo Zb Pk
< 27 J49AS JYF 1, AT Uy
t-testE 2 W FAA FeAdo] AL

gy, gFHugAgds ¢ A9 v g
MBIH 4 ¢} PULSES profile 42 4Y A9
A F 47 AAE 47 vuAde FAY #
ool JAAHE 7% IEEE £ F Aoy
(P<0.01), =79 2% MBIFS9 PULSES
profile F+E Y 2 A F 1F AH
A F 457 NS 242 vuAdE A &
ool JAAHE 7% IHEZ YUK Table
XV, XVI).

i ©

X
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Table XV. DM and Non-DM Group Changes
in Modified Barthel Index Score at
Admission and After 1, 4weeks

MBI
DM Non-DM
at adm. 225812843 244011631
1 week 33.08+31.40 31.25HE%H8
4 weeks 47.83+3949 669513249
Non-DM DM

at adm lweek 4weeks at adm lweek 4weeks

mean 24400 37250 66950 22580 33080 47830
p-value 0.0001 = 0.1936
F-value 1449 173
ANOVA a b c a b ¢

a = at admison, b = 1 week, ¢ = 4weeks
=+x 1 P<0.01
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Table XVI. DM and Non-DM Group Changes at adm 4 weeks
in PULSES profile Score between PULSES MBI PULSES MBI
Admission and After 1, 4weeks t-test 05481 04129  -17085 15890
PULSES profile Score p-value 00162+ 06839 00979 0.1225
DM Non-DM at adm 4 weeks
at adm. 1853+398 1650+3.18 S-FBS PUSES  MEL  PULSES _ MEI
1 week 17581389 1490401 > 120mg/de 1864370 202042435 1458:523 4947:37.82
4 weeks 1450483 125044 < 120mg/de  15.73:2.84 27.60:1702 11.73:355 71.46£30.31
Non-DM DM at adm 4 weeks
at adm lweek 4weeks at adm Iweek 4weeks PULSES MBI PULSES MBI
mean 16500 14900 12500 18583 17583 1450 t-test -246% 097106 -1.77%9 1.7987
p-value 0.0086%++ 0.0638 p-value 0019+ 033% 0082 0.0821
F-value | 518 3.00 £ 1 P<O05
ANOVA a b ¢ a b c
5) w0l e AaMEEILo|

a = at admison, b = 1 week, ¢ = 4weeks
* 1 P<001

dd A FE 5 1IYA(FBS=150mg/de,
120mg/d0)=} ¥] 18 F7+( FBS<150mg/d¢, 120mg
/de)e] mlue) 9lo] ZF BAEFRES 47 YA
9 dEF  4FE P ttestE S o,
PULSES profile AFoAe 449 A nd3T+
o] Al ol HlF] FAA frelAdo] 91735]%
EFg Xé’\—e‘ wkok o LHP<0.05),
A Ao A= F9% zol7) AR
44 Al ‘?Jt F 47 AH E-‘f-"ﬂ’q TAA

94 = Zol7t A HTable NI ).

S pr
——?'— 4
A4=

Table X Changes in PULSES profile and
Modified Barthel Index by
Serum-Fasting Blood Sugar Level

at adm 4 weeks
PULSES MBI PULSES MBI
1966:400 20.33:32.84 15441527 44.11243.99
16.34+3.02 250441537 12.39t+4.25 6591+3093

S-FBS

> 150mg/de
< 150mg/de

7 _'=§|5='_ JHE
32‘1'«1 AA &2 F F 1249 %hifﬂ
W 2ol A o] 4] CQ%
Ag &4 A3 Ee FRe 11%‘(91.7%)01
Qi F 2099 v FadoA= 1998(955%)
o] FFHEo], UYd FAd] SHgEAd A
EA AFHE FAe vlgo] FABIE.
4 F 45 AAHANNE G HGudS
Ztzy A oEA ED A oEA AFHE
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