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NHETIBERESS (Public key infrastructure )

IRIR [B]fE ( Quick response )

1B (BRI 7% ( Telemedical health-care )
#E{b Mees= (HbAlc, hemoglobin Alc)
ZEE [M#E ( Fasting plasma glucose )
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PO BCE Bk B FRRH B 17 (1) ) 52 [RIRH ) K& B
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B - R R B ke e BRI AL o T
L w ime B B At B A AR AHTR] < 722 52, HIER ] paral -
lel student's t-test ; FH {7 p value <0.05 5% EHF

At FAgEE -

e
— AR RY RS R RIEBERRERRE
b 8uE

e AR L G 134 A7 & 1 IR U HE PRI
oo [FIEGE ARG e BL—IEERIRE (£ —)
» TEAEEG TR - EERAH S 43.9 £ 8.8 5% 0 BIIRM
F544.6 £7.5 5% - WAHMEAT G2 A 25
( p=0.52) o VRIS AR JT IR - R E B B
240 » LB A3 L B IR R BRI F 27
il LVEHA0 L > FAH IR AREE 22 | 2 % R
( p=0.69) °

FHEEE R (kg/m®) J7IA - EEHHE
26.7 £2.8 » ¥RAF26.1 £3.3 o FifH M
B Ry 72 R (p=0.76) - 7rME fRIEE R IRE ) /7 1
EhfHm7.8 £1.34F » HIIRHME8.2 £ 1.74 -
AT AR 22 A 22 (p=0.65) °

L MAE P TIR]  HZ2 M i A B B
241 = 77 mg/dl - #/IREH % 252 £ 57 mg/dl - lf
A 25 (p=0.35) ; P HAISE
Es4H11.3 + 1.9% » %R £510.9 +2.0% » JRéE
#atE FRyASE (p=0.21) -

{11 BRF5 5 77 1R - EC Ik B E AT & B A
135.4 £11.7 mmHg - %A 136.2 £ 9.2
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— PR B R B IR A AL BB B (n=67) ¥R (n=67) p

FEN(BR) 439 £ 88 46 *+ 75 0.52

PRI ( #%) 24/ 43 21 /40 0.69

LHE B iEH (kgm’) 267 + 238 261 £ 33 0.76

WE DRAR PR RS ( 4F) 78 £ 13 82 *+ 17 0.65

e #E (mg/dl ) 241 £ 77 252 £ 57 0.35

FEbima®s (%) 113 £ 19 109 + 20 0.21

Wik B (mmHg ) 1354 + 11.7 1362 * 92 0.31

#9REE (mmHg) 847 £ 6.9 853 = 41 0.48

wlEE i (mg/dl) 2253 + 28.7 2305 +19.8 0.33

T 2 AR B IS 1 (mg/dl ) 438 * 116 445 +178 0.65

I B i 3 M Il (m/dll ) 1635 + 14.8 171 +196 0.87

= H S (mo/dl ) 192 + 317 188 +432 0.76

GOT (UIL) 457 + 64 491 + 7.2 0.23

GPT (UIL) 3.8 £ 55 329 £ 69 058

ALEBET (mo/dl) 08 + 05 1.0 + 03 0.27

IKFER (mg/dl) 187 £ 28 165 + 45 0.33

T S5 P 11 e A 2 P B 182+ 067 1.76 £ 0.68 0.61

—Hi% ( A) 32.84% (22) 37.31% (25)

“RE%(AN) 52.23% (35) 49.25% (33)

=R%(A) 14.93% (10) 1343% (9)

All data showed in Average = SD mg/dl

mmHg - I #EFETHEE FRYER (p=0.31) 5 M&FE 6.4 U/L » ¥IIEfHE49.1+7.2 U/L » M2 |

A 7R E Bk £584.7 £ 6.9 mmHg - % RfH % 85.3 728 (p=0.23) ; 1M GPT fE &ER#1%31.8 £55

+41mmHg - JR#ET A FAY 7S ((p=048) - U/L - %i3RI£532.9+ 6.9 U/L - JREEREFE |-
17 0 RE (3 75 1R RS GRS E B A 7252 (p=0.58) -

225.3 £28.7 mg/dl - ¥[fR#H£5230.5 £19.8 {EBE W LRETT IR - WLERAT i E e /5 0.8 £

mo/dl - fHEREEHEE FRYESE (p=0.33) ; Mm% E 0.5 mg/dl - %{HRFH S 1.0 £ 0.3 mg/dl - £

NE & H WA A F & Be A 43.8 £ 11.6 mg/dl » ¥I RN (p=0.27) s MR Z A/ EEafHS 18.7 =

FRAHAS 44.5 + 17.8 mg/dl - JRMEREHE2 b Ay 22 52 2.8mg/dl - #1655 - 4.5mg/dl - FRsE#EE

( p=0.65) ; K% NG & I alal i A/ Bk P2 (p=0.33) °

163.5 £14.8 mg/dl - %A %171 +19.6 A I 2% 1 4 P 265 7 1A - fsb FH— 7 I B2 1

mo/dl s JREEREEIEE FRYER (p=0.87) c B = WY E - RERHIE32.84% > BRI

e H IS AT BB AH RS 192 £ 31.7 mg/dl - BHIR 37.31% - [FIIRF (s —fE DA I WE2EY > IRE

#H7%188 +£43.2 mg/dl - SRR FAY AR Bt 1:52.23% » % HHAY 49.25% - [R]HHsE FH =

( p=0.76) - Ak BRI MESE ) - > BB AL 14.93% - % REH

TN ee T 10 - GOT [P EERMH A 45.7 £

1513.43% - FRAH TR E2 Y 225 ( p=0.61) °
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~  EBEEMHZRRHbALc BEEEERIR L
A S 5% X BRI RETR

AT b ¢ BRI Y B A Hh R R > T8
BN A SR B BRI 51 £ 15 R4 Mgk
Him# HbA Lo fiH B2 5 fin Fe 14 BIER | e 2 5% 8
WIRAFRVE S HTIG 3R (R ) - (REEAEBRF -
A% HbALle < 7% HViE—#H » H F & s BiR
% (51 +14.6 vs 35.0 + 14.6, p=0.003 ) » [fiifit/F
i & & R B L REIRE - Al <45 %% - H
% HbAle < 7% Al F X BEe % ( 59.8 +
10.4vs40.8 +14.3, p=0.001) ; [fitEHf = 45 5% &,
H HbA1lc 2 Bl A/ INE -l 2 BT AT A HER |
Z 7R (39.7 £11.3vs29.5 £ 12.7, p=0.063) ° 1fii
TLERRT VR BIRIZR 2 A e B s - BIIANER 595 148k £
T - B HbALe < 7% ZfH A&, HF1 i
RS H B AR HDALC = 7% 2RI E % - B
% ( 60.2 £9.9 vs 41.6 = 15.1, p=0.017 ) » Z7f%
(46.8 +14.9vs31.2 +13.0, p=0.002) °

£ ERBECRERHbALC BRFERIM IR FBERR
B RER

Patients ANEL T LEEHEE p
HbA1c<7% at endpoint

B 16 51.0+ 14.6

TR <45 5% 9 50.8 + 10.4

=45 5% 7 397+ 113

| 5 602+ 9.9

Lry 1 468+ 14.9

Patients ANBL T LB SR
HbAlc = 7% at endpoint

e 51 350+ 146  0.003
<45 B 25 408+ 143  0.001
TFEN = 45 5% 26 295+ 127  0.063
H 19 416+ 151 0017
Z 32 31.2+ 13.0 0.002

*=—  ERERBEREEHRES

=  ERMERHBHEYXNESR  =RAER%
HY 2ER8 M #E 18 A8 2 LEBR

HAM ¥R one-way ANOVA 77 | tess i 7€ (7]
FHL A1l #5222 I 1M ¥ fasting plasma glucose level
(mg/dl = SD) Bigre R (k=) - ERHY)
KBTS 241 £ 77 mo/dl - 1= 1E A48
e - EBREH 0972 9 A 2R (194 £57 mg/dl )
BWIR B AP - BHMETE FE RN
B (p <0.001) s ifi/ 1B A %FENE - EhatHny
72 B I 2R i (179 + 61 mg/dl ) B WK & 3070
YE 2R IR BT FEEEN N (p <
0.001 ) o IR - H 7= MmpEY) K& 2T

¥ {#FS 252 = 57 mg/dl > ={R A #EHE - K22

I #E7F £ fiE (233 £+ 54 mg/dl ) B 4)R & ZC7F £ fiE
ZIE e AT AR Ay A2 R (p=0.242) 5 T NI
A& FRENE - BIRHAZ=IEImE 42 H (221 £
64 mg/dl ) IR LA E .2 I E - B2
aHEE A R N (p=0.008) °

F AR /] parallel student's t-test Lb#ks &
B Buit B B IRAH o RITE ) B AU R 972 B il ke 2F
e R - EEREH (241 £ 77 mo/dl ) B}
FRAH (252 £57 mg/dl ) - i #ERR G 22 Y AR
(p=0.346 ) : = {HA%KEMH - &t 721 mE
B i5{E (194 £57 mg/dl ) HIEdE} AR (233 £54
mg/dl ) » BEHGHEE FIYER (p=0.034) - TIE
7AW A BB A 7 B I R (R - B BEAH (179
+ 61 mg/dl ) 81 %R (221 + 64 mg/dl ) FEHHI)Y
EHEHE g2 R (p=0.038) o it /<{E A %1
PEE RV SURIR R E - B 5 A EE MRy
MalEE ek (& —) - ERstHids iR & (-63
+ 86 mg/dl ) {LI-F-ZEL LL #HRAH (-32 & 85mg/dl ) 11y
A BRI P TR K

—RERRNZEIRMBENE 2 LR

22 [ 488 i (mgy/dll £.SD) 5 HH(n=67) EHIEA(n=67) p( P LL %)
PRl | 241 £ 77 252 + 57 0.346
= H % T 1 194 + 57 233 + 54 0.034
A H % T i 179 + 61 21 + 64 0.038
p fE( At 1L &) p([FIHH ELIE) p([FIAH LI
=fHH®% A7 + 82 p < 0.001 -19 + 70 0.058
NEH®E 62 + 86 p < 0.001 32 + 85 0.008
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g 225 |
§ 175 | p<0.001 T l

. p<0.00 |
150 . . . . .
EMERE =@E8 TNER
¥R (Months)
B—: EFHRHRETIOXN - ZRVEREBNZEE
INE=fe -l nef:2Y

PO~ BEEiE R REENERS - —R/AVER%

RY#E(L [N B3R EE Z LR

5L 2RI b s T B IR A L ) B B IRE
B = F 1% RS At 2 s 2 ARz B b @
% fEHbALc (% = SD ) &1t » TR one-way
ANOVA gt e #5 (£Y) - i (tin
(O R Y)RE LI F511.3 £ 1.9% - i —{#H
#aEM > MM bR FI9E ( 10.0 £
17%) BW)R B 2R - ZHEHE AR
FHY M (p <0.001) 5 Wi S{EABFEER - &
BaHA LI (2 3R 7P fiE (8.4 £+ 1.8%) Bl )&
R TREHGET R R A EEN MR (p
<0.001) ° EFERE - H b (R REE
Z 7B {ER% 10.9 £2.0% » —{# AtkiBHE - HpE
b FEFIIE (11.6 £ 1.9% ) IR ELFY
H 2] » Al G2 AR ER FTT(p <0.001)
M E H BN - BRI ML (13275 15
f (10.8 £2.2% ) B E ZT 1 Z ML -
AR A 22 Y= 52 (p=0.807) °

LR B B B e SHIRAH R )2 & BiR: ~ =
{8 A% B <A H e s b i (0 32 B ot 1 5 %
4R parallel student's t-test 53 /% & & Bkt &1

A2 4 1B R e 3RS AR RS ARDE Aok AZ W% 1R A5 A% 67

120 p<0.001

\“‘n‘mo.s

0; 10.2
A H1EME
9.0 +
8.0 L p<0.001 | 84
BAEE, =@E8 aNEE]
fF 8 (Months)
B :EREARHRAEIX - =ZRINERZ®
HbAlc o8 2h 8y

BIHIRRH < [RIRY 22 HFEIR ( RIU ) - 7RP) REE

s EBEAH (11.3 £ 1.9% ) EE[AEH ( 10.9 +
2.0% ) LLZ s NGMEHEGTER FAYAER o i =A%
BERE L MEOEE - EhitH (10.0 £ 1.7%) B
PR (11.6 £ 1.9% ) Lk - RIlE#HEEHE: FIVEE
(p<0.001) ° {HFk =1E A% b E ik
SRR E - EiH (-1.3 £ 15% ) EHGEHE |
HEFEW N (p <0.001) - Mi%RL (0.7 £
1.6%) Rl 2#EFHEE A= 7 (p <0.001) °
&S A &R E OGBS CERERE o &
BofH (8.4 £1.8%) B[R AH (10.8 £2.2%) FifH
ZIEEHEGHEE AR (p<0.001) © Mifks
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The internet has begun to play a greater role in many health-care processes. To improve the quality of di-
abetes control while safeguarding and keeping the patient's information confidential, a certificate-based and quick
response telemedical health-care system can be used to devise a program which allows patients with diabetes
to transmit their self-monitored blood glucose data directly from their personal glucometer device to their diabetes
care provider over the internet. The system can integrate the remotely transmitted glycemic data to a secure
database for retrieval by physician to analyze at a later time. If unusual or alarming trends are detected by an in-
telligent agent (IA) system, both the physician and patient are notified of the occurrence. Patients are also al-
lowed to access clinical data through web-based interface. We hope that this initiative can improve the quality of
diabetic care. The aim of this study was to evaluate the effectiveness of a quick response telemedical health-
care model to biomonitor type 2 diabetic patients attending the diabetic OPD of Mackay Memorial Hospital and
Taipei Medical University Hospital. A total of 134 unrelated type 2 diabetic patients were included in a 6-month
prospective study. They were categorized into either the experimental or the control group. The experimental
group was monitored using our telemedical health-care system for 6 months. The control group received the usu-
al outpatient management over the same period. We compared the differences in HbAlc and fasting plasma glu-
cose levels before and at the end of the study, both in each group as well as between the experimental group
and the control group. Initially, there is no significant difference in either fasting glucose levels or HbAlc between
the experimental group and control group. At the end of the study (6 months later), there were significant changes
in fasting plasma glucose when compared with the initial data, both in the experimental group (179+61 mg/dl vs.
241+77 mg/dl, p<0.001), as well as in the control group (221+£64 mg/dl vs. 252+57 mg/dl, p=0.008). Additionally,
fasting plasma glucose levels showed significant difference (p=0.038) between the experimental group (179 *+
61 mg/dl) and control group(221 =+ 64 mg/dl) at the end of the study. In the experimental group, mean HbAlc
level reduced significantly (p<0.001) from the initial 11.3+1.9% to 8.4+1.8%, while in the control group, there was
no significant change in mean HbA1c level (p=0.807), which was initially 10.9+2.0% and 10.8+2.2% at the end
of the study. HbA1c levels showed significant reduction (p<0.001) when the experimental group (8.4+1.8%) was
compared with the control group (10.8 +2.2%) at the end of the study. Our study demonstrated that the quick re-
sponse telemedical healthcare system seems to be feasible and highly effective. It integrates not only the mon-
itoring of blood glucose control but also allows a quick response model, assisting in the delivery of diabetes self-
management education (DSME), an evolving process which helps to meet the needs and expectations of indi-
viduals with diabetes. These results suggest that our system could improve the quality of, and hence possibly
help to reduce the complications of diabetes. (J Intern Med Taiwan 2006; 17: 61-72)



