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KN-1

F 8 — ! Health Impact of Global Warming

EEBA : Dr. Yasushi Honda (University of Tsukuba, Japan, Professor)

Background: WHO estimated that the global warming impact on human health observed in 2000 was
mainly in Southeast Asia and Africa. The main causes of death were malnutrition and diarrhea. We need
to keep an eye on these problems, but another important issue involving both developing and developed
countries is mortality due to heat stress. For example, the heat wave 2003 in Europe is reported to have
claimed 35,000 deaths. We have been investigating this sort of direct impact in Asia and show some of the
results.

Methods: Using reported daily mortality data and meteorological data, we investigated the relation
between daily maximum temperature and mortality in Japan, and found that the relation was mainly V-shaped,
i.e., the mortality was lowest at a certain temperature (optimum temperature = OT), and it becomes higher
when the temperature was either higher or lower. We estimated OT using smoothing spline with degrees of
freedom = 6, and found that OT is estimated with 80 to 85 percentile value of the daily maximum temperature
of the area. In the conference, first, we discuss problems in obtaining OTs; some of the prefectures in Japan
did not show V-shaped temperature-mortality relation whatever degrees of freedom we used. Second, using
a certain scenario and a general circulation model, we show the projection of the impact of global warming
on excess mortality due to heat stress for East and Southeast Asian countries. This projection is based on the
hypothesis that OT can be estimated with 80 percentile value of the daily maximum temperature. And third,
for validation, we show Taiwan analysis to see whether this hypothesis can be extended.

Results and Discussion: When pooling the data from 1972-1995, some of the prefectures in Japan did
not show V-shaped relation between daily maximum temperature and mortality rate. This occurred because
of the bias due to simultaneous trend of mortality and temperature during the study period, i.e., temperature
showed ascending trend (more hot days in more recent years) and mortality showed descending trend (the
V-shape moved downward). The "pooled" mortality rate in very hot days is heavily influenced by the lower
mortality of the recent years because of the warming trend, which pulled down the right hand side of the
V-shape. Lastly, we show the relation between 80 percentile value of daily maximum temperature and OT

for Taiwan and Japan.
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F#8 = ! Health in a Globalising World: How Climate Changes the Equation

ZEEEA : Dr. Pim Martens (Sustainable Development, Maastricht University, Professor)

1 Pim Martend
- T .

- ' Bl International Centre for
i itei i : ] = 2 Integrated assessment and
Universiteit Maastricht ; L st
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Sustainable health

Symptoms non-sustainable development

Health as an integrated sustainability index

Ecosy s
Natural B MNatural
systems Geophysical environment
systems

developments

Culture

; Populati Social
Society { .00 |

Politics

Socio-
Economic Health

» Health:

SARS

Sustainable health

The health transition - phase 1

rates
g~ Infections discases

~Bad hygicne and
healtheare

#Some developing

phase

Healthy life expectancy

~High birth- and death

© countries are still in this

time

Sustainable health

The health transition - phase 2

L LA T = Decrease birth- and

s death rates

i

ncy

#Reduction incidence
}2 infections diseases
s 1 ) :h.l" o =i I R Y~ Improved hygiene and
Receding pandemics living conditions
- —

W] W e T e~ Most developing
t‘! countries are in this phase

Healthy life expecta

Sustainable health

The health transition - phase 3

ncy

#Low birth and death

rates
Chronic diseases 2
— #Deaths mainly due to

chronic diseases

in this phase

Healthy life expecta

~Ageing of the population

#Developed countrics are

Globalisation, climate change and health:
a healthy future?

Healthy life expectancy
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"Simplified Diagram Illustrating the Greenhouse
Effect

infrared
radiation

Health Impacts of Climate Change

| Relationship Mortality and Temperature

MNative to
coldfiemperate
climates
Native to
dry/humid hot
climates

U-shaped?
J-shaped?

16'C 30°C
Mean daily and monthly temperature ("C)

TR T

1.5 mortality rtio

total

canecrs

e

20 45 40 5 0 5 10 15 2 5 W |20 15

Changes in mortality rates (%) due to thermal stress
' for 2050 climate - relative to 1990
‘ (6FDL8Y climate change scenario)
(Martens, 1997)

=

. Ocvoggessy
' H cvpagessy
1 B resp.mortality

| I:I'-m'gl.'u_.q_ri.uq

|
|

s
T

Global status of some major
vector-borne diseases in the world

(WHO statistics)

Disense

Vector Fopaulution at | Prevabence or | Present Likelibood of altered
ik ekl Hstribuiti with climitie
imillions) imillions) ‘changes
Malarin Musquite o0 3040300 isubtropics L
Dengue Musquite | 2500 i fyear (subltropics | ++
Schistosominsis | Water snnil | 600 Pl {subjiropics had
Lymphatic Mosguite (R0 (P isubleropics +
Filarinsis
Lelshmaniasis | Samdfly L 1] Asiafsouih 4
Furape! Africa/
Amerieas
African Tsetse My 55 0250 vear | Tropical -
Invpanosominsis) Africa
{sleeping
sichness}
+= fikely
= very likely
44+ = highly likely
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v ector i GI C Gp ac i_‘,y Seasonal transmission patterns

(current climate)
Number of potentially infective contacts inflicted by

the mosquito population per infectious person per day
mWaZan
-In(p)

4 m = mosquito density

VC

¢ a = feeding frequency
+ p = survival probability

W 7to11 morths
L W 4toEmonths

¢ n = incubation period parasite in the mosquits 110 3 morihe

O nrotransmission

Potential malaria Highlands of Africa and
transmission changes ‘Recent’ Malaria Epidemics
(P. falciparum), compared to the = (Lindsay & Maricns)

baseline (HadCM3) /}/’/" . i
(Martens, ef o/, 1999) { %-—f‘T‘ \

y I,.r~'| » \
T * )
N
QL

W = 1500m

* Epidemic

Estimate Change Malaria Incidence Zimbabwe Globalisation, climate change and health]

2

a healthy future?

&

-}

Future:
A market world

-]

basa Incidence (/1,000)

=

~ Business as usual
» Economic growth
» Technological development

> Population growth
# Environmental problems

»
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Globalisation, climate change and health:
a healthy future?

mented world

» Stagnatioen globalisation
» Decreasing economic growth
# Regionalism

» 'Future of inequity’
# Decline social infrastructures
# Environmental problems

Globalisation, climate change and health:
a healthy future?

Future:
A sustainable world

~ Increased social and ecological
consciousness
» Economic growth within limits of

sustainable development

» Decreased inequity

» Stabilisation population growth
» Improve quality of the
environment

Global Change and Human Health:
A Change of Scale and Content

Conventional Epidemiology
— Toxicological

— Estimation of risks from
past realities

— Short time horizon

Eco-Epidemiology
— Ecological

— Assessment of future
health risks

— Long time horizon
— Estimation of more local — Estimation of

risks global/regional risks
— Statistical models
— Static cause-effect

— Mathematical models

~ System dynamic,
nonlinear models

— Reductionistic approach — Holistic Approach

Layers of Uncertainty Underlying the Health
Impacts Assessment of Global Changes

—| Atmospheric changes

Social responses I .
Impacts on ecological

.| (economical,
political, and
technological)

. Impacts upon
human health

Different Temporal and spatial
scales

millenium— Log temporal scale

. &

| Global
decade— l 5 B
/ \nammg
year— ENSO
month™—
Adult
day— = ’nnsqmtn f
Larval -
development
hour— = Log spatial scale

I [ rTr 11T 1

100m 1 km 100km 1000 km  the Earth

A sustainable health transition

Micro and macro approach

e.g. lifestyle, housing,
food- and water provision

-

.

il
H
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SMOKING POES NOT
CAUSE CANCER.

OKAY (T DOES, BUT I'M
ADDICTED.

I'M ADDiCTED BUT I KNOW
I'M GoiNG TO HAVE TO QuIT.

T waven'r Quir v, Bot | [ I oipn'r cor Back T SHouLD HAVE QuIT
I'M CUTTING BACK. VERY MUCH, SO Now WHEN L SAID L WouLD,
I'M GOING To QUIT. BUT Now T’s 1o LATE.

OKAY, THEY Do, BvT
I'M ADDIcTED...

FossiL. FUELS DO NoT

CAVSE GLOBAL WARMING,

b e

LivE AND LERRN, OR VICE VERGA — .

140
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AFREMREEAFLIHAEANRY  ABREBELLTZ— - EZ  HRALRABRRNMEY
E HREEEME DRIEAEHANEEEFERS - BT 8 BR AT R R PT W ES 0 R
Bo—MME - RELA RREZEHEYE  TRABWRYE RENRETSE G HER - #
BRREEHXBENNELRRBEAVELE > NEMERE S AN WFHETRURERERE  TAF
AP WEEREREG  TAVERENBREZ— WA REWHEZTTE  KEENL  RHEA
BRI LE  HEBEAENE G -

AAREA R B AR EH R - B% K RIPCC SRES A2EB2WH T > 6 M EREZ(LEHE - F
BRI HARNERERE  fH A RGEBEHERRRBEARFABEINREERY Rk —
FSHEEEGBKT ~ EF BT R FHERMR T Qi BRR R TREERIT BRI - B2 T 21
HAN AGZ2ERCERANEEEERY -

WAEF - ENAF1980-2006F WM AZ R TERRME AL AEEH - UERAWEHN G
W EFHT KRGS TE D &5 R E KR ACDY 390-459) K *F K 3 Ik 7% (ICD9 460-519)3%
THEREGE - BENEHRFECHEME - FHEELALIC ETFME - T ESRESTHHE ~ TH
R (SR EATWE]) RTREERKT @ #2040-20504F & 2090-21004F 2 655K LA £ ik B W48 4b
RTHER - BN AR ETRAEEIENEEEF FHRA GRS R NI IE T AREA K
EoRHBECBERASZHTEZMBENLIATR -

ABLE - HERADRS - HEFHBRERN QMW ERRRFRERRFNEINTTT ABR
%  7ESRES A28 B 2L H3E T > 2090-21004F By i % K "R 3 & F 48 40 56 = AU 2 7 2166
ARSIA « MEHRAT - EFHEAI4IARIYA - FHEIE Z114ARITA o {8 B & E R L E
F(1990-2000F ) 0y BB E BAK - ER(MBT RTEHPERDHEBTZRHEHERRA - £ L
BT - MR T8 R 5 £2,066% K 8,023% ° L& A 0¥ 120204 7 3| 514 - 6% R
Yo HEFAOBZERMNESEE  ABREENEERE  T5AR -

Wlote - RIEBE - QL ERARPRERM > BRI AREAE -
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%1 &L EAESRES A2/B2E3E T > 655 VA Lk kB 72040-2050 ~ 2090-21004F & & /5 2 3 iy L fn %
(ICD9 390-456) & " % 3 (ICD9 460-519)%% 5 %8 4h 76 - A 8K °

— ‘ AAREAKR
Bﬁﬁ"";];m% (6%5?%2??%8%) (655 VL E B > 7£1990-20004 5 4 H
B B3 8% > 2040-50 521% > 2090-2100 t530%)
° Deaths/year Deaths/year
¢ CVD | RESP % Inc. CVD | RESP % Inc.
HEER
(1990-2000) . 13 4 i 13 4 )
2040-2050
A2 093 28 9 115% 74 23 465%
B2| 1.02 29 9 120% 76 23 477%
2090-2100
A2] 282 44 13 237% 166 51 1,164%
B2 2.0 36 11 172% 134 41 920%

Deaths represent the annual attributable mortality burden
% Inc.=(Future deaths-Baseline deaths)/ Baseline deaths*100

%2 B HEFESRES A2/B21EE T 655 LA £ #E 27 2040-2050 ~ 2090-21004F & & 78 3 3% o . i
(ICD9 390-456) K "F% 3 (ICD9 460-519) % F 489 1= A 8K o

= g , M LT A BR

Eﬁ%ﬁ]?% 65%5&??%%?%8,7 (65 VL £ B » #£1990-20004F o5 4 Bl

S ( o) 8% + 2040-50 521% * 2090-2100 530%)
e Deaths/year % Inc. Deaths/year % Inc

e CVD | RESP CVvD | RESP ok
7S M
(1990-2000) - 6 2 - 6 2 -
2040-2050
A2 0.97 17 5 169% 45 14 605%
B2 1.12 18 6 188% 48 15 656%
2090-2100
A2 3.04 38 12 494% 141 44 2.129%
B2 2.33 29 9 355% 108 33 1,604%

Deaths represent the annual attributable mortality burden
% Inc.=(Future deaths-Baseline deaths)/ Baseline deaths*100

3 EHEHEFESRES A2/B21EE T 655 LA £ R B 7 2040-2050 ~ 2090-21004F & & 78 3 3% o & i
(ICD9 390-456) & " % 3 (ICD9 460-519) % 5 %8 /b 78 - A 8K ©

e r . I T AK

H E"’%ﬁ“% 65% ff ﬁ ?LE,B};: éixsq (653 VA LB > #£1990-20004 5 2 B

- (657 Jx o) 8% * 2040-50 d521% > 2090-2100 &30%)
e Deaths/year % Inc. Deaths/year % Inc

W CVvD | RESP CVD | RESP o e
(1990-2000) - 1.4 0.46 - 1.4 0.46 -
2040-2050
A2 0.88 8 3 458% 20 7 1,364%
B2 0.84 8 3 447% 20 7 1,337%
2090-2100
A2 2.67 30 10 2,066% 114 37 8,023%
B2 1.95 19 6 1,239% 70 23 4.921%

Deaths represent the annual attributable mortality burden
% Inc.=(Future deaths-Baseline deaths)/ Baseline deaths*100
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The Impact of Climate Change on Health

- Taiwan Experience

AERJFHRARAVE - cHER

Wb el EEsk” bkaga! e KR R Resd e’

-

Climate Change — one of many factors that
may alfect human health.

Climate Change — a clear trend which will
continue for another hundred years, it
may be detected and adapted in advance
to avoid catastrophic disaster.

ABRETHRAE(FSIASEST £
BRBHEAL P2 — o

EE S ERLERABRAR T 2|
FRAM  ERVEIAMLGFIRE D
YEME > R THREBBAMERRAEEY
TR -—

Projection of climate change in
Taiwan: A downscaling approach

—

"o MBS HYBARTFC
b B RS YIERIRE
PREBEAL

X T

EL

Direct threat - temperature increase, heat
wave and frequent drought.

Indirect threat — spreading of vector-borne,
food- and water-borne, pollen— and air
quality-related diseases,

—fmE o ABREA - BRARTFRAY A
BEEGES AU RETE BT H
R EFEHAENTGOREERRAVER
B R RMEET S HAoBRTALRER
HBRRG BATEHEFRERDS K
AVEREOESZ— itk SRt
£FH - AK B LSRN E T
A SRR 8 R P - .

e
(45km ;;J.!ﬁnn
)

Atmospherie-Oceanic coupling Global Circulation Model (ACHGOM )
Gorid size

S (280km x 280km)

East Asia
Regional P G
Climate Mndel/" aiwan
5 microscale
(15km x 15km}

1990-2000
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# Global model : ECHAM4 (T42L19) OPY C (Roeckner, et al.,1996)
Regional model : NCEP RSM/CVS (Juang and Kanamitsu,1994;
Kanamaru, et al.,2004)

Al

~ Simulation Strategy:
Muonthly continuous simulations from
1990 - 2000, 2040 - 2050, 2090 - 2100, allowed 48 hours spin-up in
each monthly segment.

ECHAM4- AZ,B2
OPYC(T42) ‘—I- RSM 45km i —bJ RSM 15km
downscale dodvnscalel
+ 1990-2000
22 | RSM 45km [ | RSM 15km
+ H
L i
+ 2040-2050 ki ..
L) downscale downscale
* 2090-2100 : '
+ +
B2 RSM 45km *| RSM 15km
SRES A2

Temperature Change

F
H/._ 4
i i wf - ¢
&;& YA "
X 2} v
L e = Sl
L ¥ )

ECHAMA

20‘90'5-19% a

NCEP RSM

Mean temperature Change NCEP RSM B2
200 1900

Summer

I “'inu/-;(
i J.

'l

/

Temperature
increase
more in
summer than
in winter.
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CO, Bk th & R B %

GOy emissions (Gt G/ yr)
B 2
Laaaa ool sy

=
A

Mean temperature change NCEP RSM A2
2040’5 1990 _

Winter

s :I'- mperalure

LN rease

3 more in

18 summer than
S 18 in winter,

1.4

1

Winter

B S T S T

Monthly probability distribution function (PDF) of

daily temperature
0 T T T T

03

n=s

monthly mje:

% B &

monthly e
[~ - standard
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Monthly adjustment with respect to the
observed PDF during 1990 ~2000
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209000 T~ mod 209001

arvared | PN — 2ONK00 1

X199001 = Xumod199001 + (X obs199001-200000 = Xmod 199001200001 )
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B2 averaged days with daily maximum Temperature 2 32°C
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A2l averaged days with daily maximum Temperature 2 32°C

1990°s
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Direct Health Effects of
Climate Change in Taiwan
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Mortality

* A concerned issue
for people over 65,

* Higher mortality in
central and southern

regions
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Hospitalization rate for ages 2 65
o e 38| Sirokn
5. s . 20
# o ) PR :
o SIS et
et ) : . :
+ 1580 s 200 2002 2004 =) 1998 2000 2002 004
: lS-HmFan?wclm
= b Lo
% ‘: i ;{c‘ at dafferent
= - s Tn
. . olfers
1996 1908 00 2002 2004 -
40, cpps ) pal
n Fo )
2 2 "
1t " 12 -
8l - al ¥
1966 we 00 02 2006 1986 1998 2000 2002 2004
Relative risks of higher temperature
= 1980 - 2006

Vital Statistics for populations aged 65+ years
Taipei, Taichung, Kachsiung

Cardiovascular diseases (ICD9 390-459),
Respiratory diseases (ICD9 460-519)

Annual mortality rates by diseases (annual
disease-specific deaths / mid-year population)
Threshold: Max. Temp.=32T

Relative risk was estimated by Generalized

.,_]

Linear Model, based on daily Tmax. during
summer (Jun.-Aug.)

Future Deaths

A= [EMDRxTi)]xMxP

A: annual temperature-attribute deaths

DR: dose-response relationship calculated from daily
temperature values (percent increase in mortality
per "C change above/below threshold)

T: frequency of days above/below threshold

temperature
M:mean annual all-cause mortality (65+)
P:proportional population change, relative to baseline

~ 51 —

Hospitalization rate

+ Higher rate in
central and southern
regions

HUMAN HEALTH AND CLIMATE
CHANGE IN OCEANIA:
A RISK ASSESSMENT 2002
Australia
McMichael et al.
Baseline Deaths
A= [E(DRx Ty )] xM

A: annual temperature-attribute deaths

DR: dose-response relationship calculated from daily
temperature values (percent increase in mortality
per "C change above/below threshold)

T,.,: frequency of days above/below threshold
temperature

¥ B

M:mean annual all-cause mortality (65+) -
65+
2100 Cardiovascular diseases
1cDg 390-459 N
o~ — Taipei
] Taichung
1500 Kaohsiung
S
g-m- 19802006 mean mortality {65+ (17100,000
E 800 Arca VD R\ép :
falt . I = =
% 7001960 1964 1088 1992 1996 2000 200+ 2008 Koolgiung 136 7
] Respiratory diseases o N
5 600 ICDS 460-519
= o0
=
5 0]
=
300
200
1960 1965 1068 1692 1996 2000 2008 2008
Year
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fo VH08-2000 Fu iSSR0 R TR B RCGZ S0 MR 65 R L (6~5 4 )
- Al it oW Ha AR e Rt
R (955 €1y RR (954 C1) KR (5% 1)
6 Jfra® suburban
LE & M 1T LOLLDL-L02y" L0 100-1.00p LOL(L00-1 01 y=*=
(BICAHRR) [ 0002 02 <01, 0HH
. Cardisvascular diseases
gyg Urban
[F T BHwIT LON L1357 101094101} LOT(1L00-1.005
(RCA%R) pac DT 008 0.2
E=ETE
LE: &+ BT L0260.99-1.03) L010.99-1.02) LOIL00-1.02)
(RCHER) [F 007 014 0,02
Bz BRCARIAK -
FER: HLBR - S VYRR - GARR

AEEE T RAER - Pkl - fhaR -
# RESH- N

# %005 **: < 0.000;
a: LR statistics for typed analysis

€

projection

Probability of T232°C

Seenarios Taipei Kaohsiung
2040-2050
Al 24.51% 26.76%: 22.36%
1y 25.46% 28.10% 22 66%
D090-2100
Al 34.09% 42.47% S0
SR 085% 36.69% 33.00%

fo 19982006 B4t ARSI CRAT BT M AR 65 R LkEg (6~8 4 )

Days in 11 years
S BBESY

WEET L33 REAEH FRLAA
“Frdl g
RR (95 1) RR (954 C'1) RR (95 1)
6 '““‘;\lhuﬂmn
#AHE Hetb 1C 101G 1.0 DO 102y 1O101L00-L02)*
2T RAR) P’ 0,005 [N LIHKFT
Respiratory discases
fg@urban - )
BREIC 10201000 00 LOWO.S9-102)  LOWLOD-1.02)0
piR* 02 il [ITES
*Era
ER T A 1T L0250 1413} 1L00(0.59-1.02) 1.000.9%-1.02)
T KRBT pm* ) 082 012
Fir REABIAR -
BE: GRMBAE - & PRE - SRR -
APFE RERE - GG - §heE -
G ARESGE - Ny - L] - SRR -
SO =< 001, S L0 -
A LR statistics for typed analvsis
A B2
Thpsi 20402050
20502100

03 35 M O3 O I M0 41 42 &3 M
Taichung

ETRE

T80+ Kachsiung

W a% S0 41 42 &3 44

B2 MY ORI 2O M
Temperature

Days in 11 years
g

3334 35 38 AT T M 4D 41 42 43 44
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T
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100%

Age distribution projection

1990-2000 2040-2050 2090-2100
8% 21% 30%

>=h
15-64

<15

Taipei (65+) increased mortality (#/year)
Scenarios | Tmax. A No Pop. Pop. £
€ Deaths - Deaths e,
CVD | RESP cvD | RESP
aseline % a
1990 2000} 2 1 ) 13 4
[2040-2050
A 03 28 9 115% 74 3 A65%
13 [Ki 9 9 120% 76 23 AT1%
[2090-2 100
A 282 44 13 237% 166 sl 1164%
By 220 | 36 11 172% 134 41 920%
Dreaths represent the annual attributable mortality burden
% Inc.=(Future deaths-Baseline deaths ¥ Baseline ¢-ulf.{|ncr 5

Kaohsiung (65+) increased mortality (#/year)

Scenanos | Tmax. 2 No Pop. &, Pop. A
= Deaths & Inc. Deaths e
{ ‘I—{ - % Inc.
VD RESP CVDy RESP
:T:;;:h&rxxn 14 046 14 046
[2040-2050
A2l 088 8 3 A58% 20 7 1.364%
B2 L84 b 3 7% 20 7 1.337%
[20A-2 100
A2 267 an 10 2065 14 37 B3
B2 1.95 19 f 1.239% 70 23 4921%

I ure

Dcaths represent the annual attributable mortality burden
deaths-Raseline deathsy Baseline |K\'Imr

- 53 —

Assumption

* Proportion of population: Taipei 27.3%,
Taichung 10.2%, Kaohsiung 12.3%
= No Pop...: percentage of 65+ is fixed in 8%
= Pop.. .: percentage of 65+ is 8% in 1890-2000,
21% in 2040-2050, 30% in 2090-2100
Threshold: Tmax.=32C

Taichung (65+) increased mortality (#/year)

Scenarios | Tmax. No Pap, Pop.
Deaths l % Inc. Deaths ] L
C % Ine.
CVD | RESP | CVD | RESP |
[Baceline E B 5 1
1990- 20600)
RO 2050
Al 097 17 3 169% 45 14 A5
B 112 15 f 188% 48 15 G56%
ove-2100
Al 304 38 12 A% 141 4 2,129%
By 23 29 9 355% 108 33 1 604%

Conclusion

* Direct impact will hit the strongest at Kaohsiung, then
Taichung, followed by Taipei.

* During the baseline period, the frequency of daily-
max. temperature over 32°C threshold was low at
Kaohsiung. Therefore, increased mortality linked to
higher temperature was low.

However, under future warming, the frequency of
higher temperature will increase significantly. The
increased mortality will be 10 ~ 80 times more than '.J
that during the baseline period.
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285 LEHAR

9 AR TR R - kKRR - S AER
B BARFAFHBHRAFEEREBBUSZ
FE2000 ~2500 m ~ 2500 ~3000 m ~ 3000
~3500 m A& 3500 ~3950 m 3¢ B A 6444 46 -

W AE A2 S LA A R ER
BEAM - REFZEABRARRALAD T
Mo EMBEHME T RAREMHLH
LRI ER-E VAL R 2P

EBZH LESHERRN

S4# 144 8 - 25246
3500 m
85# 2578 - 561 %
&% 3000 m
* 107 # ~ 362 B -~ 829 #
2500 m
- 131 # ~ 527 & ~ 1266
! YT 2000 m " A .
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10.6°C 291 303 297 213 t15C 225 -14 +7 +25
'L 276 299 300 228
i 30C 47 42 +2 +31
1307C 254 271 295 234
ABRLEARBEBHEADEARTAR ® RIEREHMAEBRR
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R
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WA MCE 2440 m o 3 A B 2550 m
TEFEIL —

k=AW B LS
TR 126

B S A BRDNA L 7 8 h Sty B B B 2 AT 5 R

i Total pumesr HWE
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Tz (ACISIAGRE  F. GGCTGGTAACTGAGACATCA TR I T SR OETE Lo
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&
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y: He
5CI1 Journal publicaﬁun]-

Ta,

the primer pair: Hs. yoi
HIWE, Hardy.-Wiiniberg equilirium.
‘;],. A i for C vation
‘. China Medical University
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W EELETEAEMEELRE

Microsatellite markers i

lated from S. morri

Lotus  Repeat Primar sequences (5'-3') Product size (bp) Ta(C)
M2 (A COGATTOTOATOTGOGGATCT 182 54
TTIGGTTGGGGT 54
sMig  (GCT), GACGGLCGOGCTERTAAL 28 57
AGGCGANGACACTGACGATGA 54
SME11 (ACKIAGH, TAGCCCAGETCGACGCTTT = 53
GGTGAGGTCACCTGTTTTTTAL ]
S 1AG, ACACCTTCATTAGTCAGT TG 247 52
GGCATCTCCTCAAGGACTCG 85
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COACGECCCGEECTG &
ML ITCRCCITCHATH), AT Ty 158 56
CTGCAGGCGOCCOOGA 56
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0.5 0.5
g _ 0.45- g _ 045
5 Z 04— &5 2 04—
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'v China Medical University 'r China Medieal University
. !’*‘x::#ﬁﬁ BARfELAFRA b : @ G E YRR L& EE 94 © E nankotaizanensis
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0.05 AL 0.386966 3400-3742 | 5.9~6.3
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Uric acid independently predicted acute
myocardial infarction syndrome in a large
cohort of ethnic Chinese

R RKBEE RIER ExaE'
LA TE T2 A

PP EBEXEMRER £EREM
ATBUR R A EH A BT

P B RERITRERA R

P& RN I AL R T

Purpose: Few studies examine the association
between serum uric acid (SUA) and acute coronary
syndrome (ACS). We aimed to investigate the association
between SUA and ACS in a prospective study of ethnic
Chinese.

Methods: Enrolled were 128569 adults = 20
yrs from 4 MJ Health Checkup Clinics in Taiwan
during 1994-1996, excluding those with heart
disease, stroke, renal disease and cancer disease. All
physical examination, biochemical test and structured
questionnaire were executed in standardized central labs.
ACS was defined by main ICD-9 of 410-414 from claim
data of National Health Insurance for hospitalization
and from Death certification registry. Cox proportional
hazard model was used to estimate the hazard ratios
(HRs) between levels of SUA and ACS events.

Results A total of 2049 subjects (Men: 1239/
Women: 810) developed ACS during the period
from baseline to Dec.31.2002. Men had higher ACS
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incidence than women (2.84 vs. 1.61 per 1000 person-
years [PYs]; p <.0001). Independent risk factors of
ACS unfolded from this study included age, male sex,
waist circumference, body mass index, triglycerides,
total-cholesterol, hypertension, diabetes, uric acid, and
current smoking. The crude incidences of ACS were
1.27, 2.06, 3.27 and 4.61 per 1000 PYs in that order
for four consecutive SUA groups (groupl: <5.0 mg/dl;
group 2: 5.0-6.9 mg/dl; group 3: 7.0-8.9 mg/dl; group
4: = 9.0 mg/dl) (p-value for trend <.0001). Compared to
groupl, the multi-variate adjusted HRs (95% Confidence
intervals) were 1.14 (0.92, 1.72) for group 2 , 1.38
(1.10, 1.72) for group 3 and 1.38 (1.10, 1.72) for group
4 among men, and 1.03 (0.87, 1.22), 1.30 (1.05, 1.62)
and 1.43 (0.99, 2.05) among women after adjusting for
age, systolic/diastolic BP, body mass index, triglycerides,
total cholesterol, diabetes, smoking, alcohol drinking,
physical activity, and occupation. One standard deviation
increase in SUA corresponded to around 30% ACS risk
increase in women (HR=1.33; 1.04-1.70) and 60% in
men (HR=1.59; 1.25-2.03).

Conclusions Baseline SUA level independently
predicts the development of ACS and should be

considered as a potential risk factor of ACS.

CM-10

Alcohol Consumption and Depression:
A 10-year Follow-up Study in an Elderly
Cohort

H4tiR' AR RRIEH' KA
P’ ket

'ERBAEA RN BREREMERAARA
‘BRI EERERE A
HAFRARREAACHEBEAEHETC
PR A AL FRIAATIA IR

Objectives: To examine the relations of alcohol
consumption to the courses of depression in a 10-year
follow-up elderly cohort in Taiwan. Methods: A
prospective cohort study of the Taiwanese elderly
people aged 60 and older was carried out since 1989.
Participants were interviewed face-to-face during
home visits and then were followed with intervals
for every three to four years. Alcohol consumption,
social activities, health conditions, physical functions
and lifestyles were inquired and recorded. Alcohol
consumption in our analyses included current drinking
state, drinking frequency, and monthly drinking quantity.
Depression was measured with the 10-item short form of
Center for Epidemiologic Studies Depression (CES-D)
scale. Grouping of depression course based on 10-item
CES-D scores of the prior four waves (1989, 1993, 1996
and 1999) had been generated in previous research,
and were groups with persistently low depression,
persistently mild depression, late-peak depression,
and high-chronic depression, respectively. The group
assignment was used as the outcome variable in our
study. Multinomial logistic regression analysis was
applied to analyze the relations of alcohol consumption
to grouping of depression course. Results: Current
alcohol drinking at baseline was correlated with male
gender, being aborigines or mainland Chinese, younger
age group, tobacco smoking, less functional impairment,

and better self-rated health. At baseline, as the severity
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of depression increased, the odds of alcohol consumption
decreased from 1.03 for persistently mild depression to
0.89 for late-peak depression and 0.62 for high-chronic
depression, though individual adjusted odds ratio (aOR)
did not reach statistical significance. In terms of drinking
frequency and monthly drinking quantity, there seemed
to be non-linear relationships between levels of alcohol
consumption and mild or moderated depression. Among
these, the aOR of late-peak depression on less monthly
drinking quantity reached statistical significance (0.34).
In contrast, the aORs for high-chronic depression were
consistently less than 1. At wave 2, similar patterns
were found except the non-linear relations among
mild to moderate depression course were no longer
seen. Conclusions: More alcohol consumption was not
associated with more severe course in depression during
the 10 years follow-up. Instead, in the Taiwanese elderly
cohort with relatively modest alcohol consumption,
those with stable mood tend to drink alcohol. Alcohol
consumption among the elderly may be the proxy of
better healthy condition and more active, sociable
lifestyles.

Key words: depression, alcohol consumption, the

elderly, repeated measure
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EV-3

Enterovirus 71: clinical manifestations,
treatment and the long-term impact

Luan-Yin Chang
Department of Pediatrics, National Taiwan University

Hospital, College of Medicine, National Taiwan

University

The enterovrius 71 (EV71) outbreak in Taiwan in
1998 is very well-known to cause a lot of fatal children
cases. In 1998 epidemic, there were 405 severe cases
with 78 deaths. In 2000 to 2002, there were still dozens
of fatal EV71 cases each year. In addition, this year
EV71 outbreak occurred again in Taiwan as well as
in mainland China and there were hundreds of severe
cases and dozens of fatal cases. According to our clinical
studies, symptomatic enterovirus 71 (EV71) infection
can progress through four stages: HFMD/herpangina
(Stage 1), CNS involvement (Stage 2), cardiopulmonary
failure (Stage 3), and convalescence (Stage 4). Most
EV71 cases in those studies stayed at stage 1, some
progressed to Stage 2 and a few would advance to
the most severe condition, Stage 3. A stage-based
management was thus developed to reduce the case-
fatality but most survivors of brainstem encephalitis plus
cardiopulmonary failure might have neurologic sequelae
and impaired cognition. Nine (56%) of the 16 polio-like
cases and 1 (20%) of the 5 encephalomyelitis cases had
sequelae involving limb weakness/atrophy. Eighteen
(64%) of the 28 cases with cardiopulmonary failure
after CNS involvement had limb weakness and atrophy,
17 (61%) required tube feeding, and 16 (57%) required
ventilator support. Delayed neurodevelopment was found
in only 1 (5%) case with severe EV71 CNS involvement
and in 21 (75%) cases with cardiopulmonary failure
(p<0.001). Children with cardiopulmonary failure after
CNS involvement scored lower on intelligence tests than
children with CNS involvement alone (p=0.003). Among

patients with CNS involvement alone, children infected

at ages younger than 2 had lower verbal comprehension
than children infected at older ages (p=0.009).

EV71 CNS involvement with cardiopulmonary
failure may be associated with neurological sequelae,
delayed neurodevelopment and reduced cognitive
functioning. Children with CNS involvement without
cardiopulmonary failure did well in neurodevelopment.
We studied 433 family members from 94 families in
which EV71 positively isolated. The overall enterovirus
71 transmission rate of household contacts was 52%
(176/339): 84% (70/83) siblings, 83% (19/23) cousins,
41% (72/175) parents, 28% (10/36) grandparents and
26% (5/19) uncles/aunts. So, enterovirus 71 household
transmission rates are high for children, medium for
parents and low for other adults. Being male and being
less than 6 years old were associated with increased
risk of EV71 infection. Continuous EV71 disease and
laboratory surveillance is warranted to allow for possible
earlier control and prevention measures.

Key words: EV71, manifestations, outcome,

sequelae, cognition
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Development of Enterovirus 71 Vaccines

NHRI EV71 Vaccine Development Team
Vaccine R&D Center, National Health Research
Institutes (NHRI), Zhunan, Miaoli, Taiwan

A nation-wide enterovirus 71 (EV71) outbreak
occurred in 1998 killing 78 children in Taiwan. Since
then, EV71 becomes an endemic disease and causes
nation-wide epidemics frequently. Vaccine development
against EV71 becomes a public health priority in
Taiwan. Taiwan Centers for Disease Control (CDC)
initiated an EV71 vaccine development project in
1999 based on roller bottle technology. The EV71
project was transferred from Taiwan CDC to NHRI
in 2007. Overall goals of the EV71 project include 1)
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establishing manufacture process of Vero cell-based
EV71 vaccine; 2) manufacturing clinical trial materials
and conducting phase I/II trials for technology transfer.
The roller bottle technology is labor-intensive and hard
to scale up. Therefore, the NHRI team is currently
developing manufacturing process based on bioreactor
and microcarrier culture systems. In addition, cell
banks, virus banks, and quality control assays are being
established. Currently, the project is scheduled to start a

phase I trial in the 4th quarter of 2009.

nonstructural genes of genotype C2 in 1998 outbreak
were closely related to coxsackievirus A8. Second, the
dominant strains of genotype B4 from 2000 to 2002 were
recombinants of genotypes B2 and B3 of EV71. Third,
genotype C4 caused the outbreaks and they were C/B
recombinants with structural genes from genotype C and
non-structural genes from genotype B.

Conclusions: Surveillance of EV71 viruses
including genetic evolution and antigenic changes are

recommended to monitor the evolution of EV71.

EV-5§

EV-6

Current status of Enterovirus 71
$8x' #HEE Eass”’

'R KR EES RIS A
ERHATRER

Background: Enterovirus 71 (EV71), belonged to
enteroviruses genus in the picornaviridae family, was
first isolated in 1969. After then, EV71 outbreaks and
cases were occasionally reported in 1970s and 1980s
in worldwide. Although EV71 has been isolated and
circulated in 1980s in Taiwan, a severe outbreak occurred
in 1998 with more than 130 thousands patients reported
including 405 severe cases and 78 deaths.

Objectives: The EV71 evolution around the world
including Taiwan was investigated.

Methods: Complete genome sequence of the EV71
isolates in 1986 and between 1998 and 2008 from
Taiwan were determined and aligned with VP1 region or
full-length sequences of HEV-A viruses obtained from
the Genbank.

Results: Phylogenetic analyses of EV71 sequences
showed various genotypes dominant in these outbreaks:
genotype C2 in 1998, B4 in 2000 to 2003, C4 in 2004
to 2005, and B5 in 2008. Moreover, dynamic analyses
EV71 genome revealed that the intra- and inter-serotype

recombination occurred in EV71 in Taiwan. First,
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T EFRRGERXftzRHYE RERZEESLE
CXALERRE ) B THESE WEE > UEHER
RHE/HE - BRERWE AL ELERRZRE
WMEAS=FEETOREXEBERXENEN -
ZORRMBEEATHHAWESEFIEES - R
RAFHERBERERZBLHABAEFEREZEZ
BRATFHE -

B DUSURE B 2 815t s 2 7 20201
FEROREHRERBRREBER AERBENAS

EPITRE 15T 5 B A HE— Pt -
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é%k%iii 9L SR 5 P

HAEE  BFAEETEY  BHHLTED
%R E 0 IE VWYl Bk FT AT R R Ay SRR A TR
%o Bk - A A B P A o B RRRL BT
RoBADRRNAEEFTVFRRERBEEZLEE
F I e

By : THEEHEBETABRLUREREZE
BHoORTEEHNEREZMEEASSE R bR
Rij£ER -

FEAMAEER "EEBREE YA H M
BRZBMARRERE  wBRHEARENZERAR ,
2006 5 M EWHMHEH - HAEIIA > RHHE
85.7% & ¥} 2 #7 1 FISPSS12.0 ~ Amos7.0 iR i 4T #%
WHHAT - ANOVA ~ FHBE ~ HZ40EE#HL
#f o

BR BREBRUBRUREZEZLEET L4
WAEEE ARFEHRERARE XL {h

45.5%) SEBEBH(FTELEHNZERRIE > &
21.8%) HEHBHHEEZHONERBATRE
1513.1%) ~ B EB(FERA BT AL EE -

1519.6%) - i LARFHE BRI HHATERS
SBBERABGENULERS  WIARTH
HR B RBZEERIABRE RIWHARZL W

LR AEER AR

8005% =

FREABMEULHBEHRE - BT THIR
EHzZBBwRBBER  TOH  IH > B
REFABRAHELRRESEAL =3 a1
K& 7 Yo 5 B Iy B B A B S e A R AR o

B MABIBRALARERES  HEK
IR AMAEY > Bt BRASHUEBKEERME
WHEHZ BT E - £ LR 2 B HEROR R R
HABERT R ENERGE -

LS-2
ZEANBELZHENESHTHETRREZRE

®TH' HhEHE mnd Ty
! o LB 2 39 A
PEMRERECRFERE R AR
MR LS -FAES LR FYFE &
PR KEREEERE RS AR IR

HE RATFAEELHT  HEXHEATH
ZAWMEEREEELYE  DHRBTRENNH
CAFHABEREEMAREEN.

FEcEHREATBREHLAZERERR
20035 TEBHEFEFH R ELEERALKIME
WMATENE ), LHEWSTRUEEA > IR
EEE - E3TI8EKARETON G HAZFHE S
91.6% - BHEAEREEZLTER ZABERHET
EnfEREEE L EEMNADESHEER
BE - AEROCERERI  URBERR - HH
KA RHEHSEE G E RETHIN - RAE
A RGEAT M

BRHEAGBFARGHZALEEZATR
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RHEAWEGFREREADEN - Tl BAAE
BE - BF@ERS  TAMHHEAESREFE
HHEBAN BEBER  WEBEZXERR HEL
ERIL - BEAMEGNZARBENEFERE
B-BEZAERBUABRSHRIGELLER
REBRE -

B BREABRKEEHEA > TREAFH
HELHRELS - AFEHFMRBEBAFRREL
HAREBRBEEAZEERER - BERRBKE
ZEWMENEEEAZ G L RAB R ELTE
REEAMEGURA L EBEAL -

Bowm: BIABRERBIABEREN AT
AFREEZET - BIAFREMER  Bi4
GEREME  PEEAZABTHEEMT BFA
B AT RUEEE  BRERFUFTAR
FEAANRSE  BHEBEIAEZHABNEERR
BEAFEERZAREG BEFHE REEZEA
EMBEERRTHREGTELEE #HEHZE
EHE - wEHBE  HERGHSE  ERXRH
AL HEZEHAZ -

LS-4

LS-3

FELY

PEFABUESRETRREZME MR FR

hiEm FEA
R X 412 48 H19F 92 7

& R A AL AR 20024 FT 4R AR AL
(Active ageing) BB A% - B LLIE 1 o B85 7 37 45
FAEE FEFARFHIHRET  RFEB[/EAD
- FEFAREE BESTEAARMEE L
ZME AMBENERARAFZFABLIEEH
ABREEZMABHAR -

By : USBERZRz P2 HRERFALE
H RA6BREYEFABLEERAGRER
ZHRARMEY  E—FPRAB I EEREEE LA
é&ﬁz%ﬁﬁ&%liéﬁiéﬁgﬁz Z X

FUEREBER "TEBRETEE S OH
@éﬁ%%ﬁ%ﬁm%ﬁJﬁﬁEzwﬁui*%
FAAERANS > BEEE R R - LL19964F
A BME2003F2EHN  KABIEERE
RERREGEREEZDE  LUEREMGEFFTER
SR B AT AR T AL B AT -

R BIAFERERBIAGTREN LY
AEWEE  BEEBHNRE  HETABREZHERM
BE#E e FEFAZEERELREB S £
MEERZFTHRZMY -

SEMNENFIRERTRZEERRD

LTRE
£ KA R S ST R

W EBRERDMEALRGEF T
AEREFFLNARBRUBRLEE - HEWEY
REEQH BEREBEAAELEE WTRBRIBFER
BoPR o HAR RO ERRK  c HAEHSHEN
MAMBMEZFHNEARSEATDEREER > RD
AR ERAEEBATANDE

HE RAZEHERFRFLNERTHZLE
TR MR RBEATHEEAADESE - LK
TR AR FEAR WL Z Bl 4

i RELTE "TEREBEFEAET ) KF
BEBERRTNEARAY > BMERBFRRK
IR Z ik 47 L B AR R Z AR o F 7 4% & (Chi-
square) i 3& ¥ [7] 5 4 A7 (logistic regression) 2 A Hf % T
WRZMAFE - "EYTH REFGZHBE 5
RRFHF2zEH BEAXAZHEHTH - "HEE
B, BRI WEANEBEAREEDSKINT B EESGH
MERIZEDIS008%  ARFFRED200 80 H
BEDIRWEGHEEESH - "TEY, HHEWAE
WERAMEMEZSE ; "THEEY, FEEWA
FEH ERERFEEIHE -

BR: EBREFLHEWEE Y PFREYE
M #4154 48 - PIEEREASIK  XH16.2% 0
REFLHREEGE > HPDEBARIREN
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HH o FIE @ E KRR R T
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BAUHEBRLEAFTHNARBENEE -
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EEEE ~ 2R - NGOX AR EEYR AL
FENNAEANZHE

2HE T—%
BiRFRLFLEERABRAELE AR

HE191-197FBREXRIEE T O FEYE
R E8HEETE MR EEEHERERE
R B 3620065 T 2BE RO FFEENERAAT
WHH - BFAEERFEZREYBRITER0.6%(RA
B 220060)c FAOFHTHBREEEWRK ~ LW
FOEF FAHTABAFTRIAH P ENREF
o TRBEFANEWERFHAFTCATEE -

AR RUAAHE - 2R - NGOZEWE A
FHBAAMNMER - DEERTAHENE - UE
WERATR BXFMAB ZREFNFLEARSE
FoR A 2 BB R B R A BB

Kk REFRE BN —AEF AREN
ANEBRALOG3A) - FEIMALE A A LB 2 2R %
EEARBA - SOA)

R BRE-ZFFEBEINM2HBH LE
VB ok RERELRTEN LHAEES o

B HEHE 2R NGOXEFRBREZ
BYERGHRAEBEEABEEZRERD  RAEAHEE
VMERMERNZE BRBEORBLZETL  RF
HHREHE  FAHRBRANPERBHRELFE T
oo b — RFEERZHM  HHATRMRMELT
HEWERBFTLSE -

R ER L = R R E R DT

ZHE FlEk
BiREFXFREEREFRALE A

HEREBAHENEARE AR S G4 TH
T OSEEEARREFHRT ABRATHELM
A TREES ) BT UREESE 5,869
BE 7 % — o BEILAH R R20064 5] £ R4 A4
BEGZERZ2ERERNETEBEE L2 ER
BERXAR T BEEREEFRGEEX -

B ARAREHMBREENEY "EH R
RELRAETE L > R20074F F20084F ] - #F
TAT MM EA T BEAE T E  ERBENK
FUEEE LB -

Tk RAZARREAECEALPURES
4 7. 3E (Enforcement® X @ > Environment3g 3% T f#
Education# £ W)AT B3t & RN\ o RIME N EH
RTFMEERY - BITEEARBZL2REREE - DL
TEA R AT B Z R o

BR:AREERISF2A-SAEIF2H-5AK
EEHHEEATLLEZHEARRISAREZILTA
R ZGHE TEEY ) AE THARKESIA
REZIGAR LR "HE ) RAAKREES4IAR
A1 TR WBAKBEE2LIAK: ZEHM2 "0
JE L M2IARBEEIAR ~ LR THEI , RI2ARE
EANRA TIE ) RAOANREENRAR ; ZHER
Z TRES L W2ARBE2IARS TG R
I6AKRBEE2AR -

B BBEER2ERAETERHNER
AERBREEERGE -
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FEEWNTY BRAGRLAEARLEAR BLE HE
AGBEEFEAT FREREEF  WERILEFY
¥ F K w5 B & 7 it (empowerment) (WHO,1986) °

By AR ZENEEMERERESERZ
AAHEF-ERELE ZBHG UHERRZE R
AMEREERBATRE L HEER - HHE R
(R B A EBAIRBORRETHANGE TR
HEMESE)DEREL -

Tk AMREBERMEFFEZELF > D96F
SRBERREERAFHE  REERKDETH
Pl B A > R B REY - BANEREESER
B8P > 11141 14 - k3t B8O M A 2 ] A £ 4T 4
Mo B ER R E77.83% o

BR:FRIERY > "HEER-TH,
TRETEA L TRETBAATARE, B TR
ESHE, WEEAREE  DhFEEXR "HER
HHRG MAREEEEE - RELFINETH
HHG HEERETRBHANAEERNEE
L BN "THESHE ) Heo%w " REATH
Ay - MABBREFHERE  -BHRHEELE
BRI WA AT ERLREEWHNEE -

Bow: BISREHERGZHE  BHAR
FHEAHERRTARLESHE  AERERER
DRIBHMGE AT WHE &R HHEAK
HMERBLEARBH AN ERYE  BHRE
ZENHESEN  LABEMLEEERTHOH
Bk BUAAHA -

HERERNSEOHNIERRBBRETHENT
AR TR

BETE REX BREFH
WMI-RE BRI A EHEEH R

HE  BFEREZAEARAFRAEH TR
zME HEHRARKBENEEHASLE R - U
BARRFAAD o

By : FHLHREAAMEBEENN - DT
BATHHAFTRNEZENATA L REURE
KA ZBE -

FiE o AR B U ZF RGBT AT
T UTHREHREARRABMMNZRE - B
MEE s NERLEZR F-MNER LR
IAERMEREE  F_M(EFR BEARE
BT FZMOSFRBILERT B RERRE
% WRBUBAHZTAREEREFTER - R
FREDFRE T RREB AT ERF AL\ &
BRI161A » VLR BAL= BT 242627 A i bt 38 1 1]
% FE3H17884 o AT R AR T ~ R E DR B
M F R T

BR AR BIERAAIBFL(1091+1.92)8
ZERAHBAL.46+2.15)  RE/ILEZE G
F AL %49.13£3.97 - B A %48.05+£4.46 - BI¥
BHREFEWNACDERZE FARMNERRA%ERE
%o BMANHARAEADREEREZ ZRAK
R-EHAERRRBAEHENTE -

B AMAHHNEFERZER G Z2ELH K
ERABMEARRARERWREE  BHREART
BREUBHELMNEAFETENRNAES B
,_%if o
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HE#EXRNDERE -
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KANETHBER G £ BRE N RERES
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At ARER R E-6.32% °

BR: BANOVAR R L 45F "HRIL
REREZEREHZEE, - "RESERER,
WTEREBEN B BE21-30A ) REBRGERHA
B HEHEELR  REZTEFINET "EHE
LDHEE, » "HBEF, B TERES, HEE
BRI SE ETHEBE2WEERE B TEE
EEAE ) h— BNV EOT % TR A -

Hw BREREZREHEREEBRES
0 REENBERFETEEBOIH B mEE
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BEEIIMANL  BUEBIHEZ L T8 - i
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Genetic susceptibility and risk of arsenic-
induced internal cancers: A 17-year follow-
up study in Southwestern Taiwan

#FHwE' BRARE ERE BYS
Beess' ITHE BEIMHE s

REH R

" Genomics Research Center, Academia Sinica,
Taipei, Taiwan

* National Health Research Institute

* School of Public Health, Taipei Medical University,

Taipei, Taiwan

Putai township is located in southwestern Taiwan
where the residents consumed artesian well water for
more than 50 years. They suffered from various arsenic-
induced health hazards including blackfoot disease, skin
lesions, and various internal organ cancers. Interestingly,
large variations in disease manifestations among the
nearly homogeneously exposed residents were observed,
and genetic variation could play an important role in
individual susceptibility to cancer. A cohort of 764
subjects was recruited from Putai in 1989 and regularly
monitored. They were genotyped for 12 genetic
polymorphisms in GSTM1, GSTT1, GSTP1, GSTOI,
GSTO2, and As3MT. The dose-response relationship
between cumulative arsenic exposure and risk of
all sites of internal cancers, urinary transitional cell
carcinoma, and lung cancer combined was consistently
observed. Among the subjects with cumulative arsenic

exposure (CAE) = 20 mg/L*yr, the GSTT1 null

5 Y

ot

a2 25 B

8005% &

genotype conferred significantly increased risk of all
sites internal cancer (multivariate-adjusted relative risk,
RR, 2.19, 95% confidence interval, CI, 1.13—4.28), and
urinary TCC and lung cancer combined (multivariate-
adjusted RR, 3.62, 95% CI, 1.45-9.07). The interaction
between the GSTT1 and CAE on the risk of both disease
categories was statistically significant, and the etiologic
fraction was estimated as 0.74 (95% CI, 0.43-1.05) for
TCC and lung cancer combined and 0.60 (95% CI, 0.27-
0.93) for all sites of internal cancers. The diplotype
analysis showed that among subjects highly exposed to
arsenic, the AGG/AGG of GSTO1 Alal40Asp, GSTO2
5 UTR C(-183)T, and GSTO2 Asn142Asp genotypes
conferred significantly high cancer risk of TCC and lung
cancer combined (RR, 7.22, 95% CI, 1.32-39.55) and of
all sites internal cancer (RR, 4.05, 95% CI, 0.82-19.95).
Our result suggested that GSTT1 and GSTO1/02 played
important roles in arsenic-induced carcinogenesis.
Furthermore, the genetic effect on the risk of cancers was

dose-dependent.
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EG-2 EG-3
EL ~ NQO1&ZSULT1 A1 ER S EaINER IRIE ~ IRELEABRIF R B R &M
8 e tBraE FERY KREER
IRE kHwE kEXE Eahig 'S BEXRENEHA A
BRENZE! PAEKRENEEE A
' BB EXRENEHASE A P ARBR S IS EATIER § A

& A B b RS
£ AAE R BRI
P EIB R KRR B R A

B wEAM 412 R BNADP)H:quinone
oxidoreductase, NQO1) & # £ # % B (sulfotransferase
1A1, SULTIA)EH % 1 8 b fr 38 £ % I8 w48 Bl
4]-i °

ik ORERK R 3000 48 A FE 5 T 2 0 AR b
K R BR300 ¥ B ALE K (1199849 A £20064F
2A) RAFRGHEHRE-RFHFEKE L HBA
FWNQOI KSULTIATEE £ Bt o sbsth - m 34k
W AN ERAEBRER T EEHNERS NS
AFEHARBERES - UFKGER L ZHEEN
8 5 £ 31 & B 1 {8 (odds ratio, OR) & 95%1% # & ]
(confidence intervals, CIs) °

BR AR BHBANQOIWC/TRT/TER
R & B B 0 M M (OR=1.5; 95% CI: 1.03-2.1);
WHSULTIAIWG/GEE R # L HBF W aRE
(OR=2.0; 95% CI: 1.3-3.2) » & 43X 3 H HNQO1 Yy
C/TRT/THSULTIAIMG/GH H A # 2 5l H3.0K5.0
BHEEFLERYE - A4 WHNQOIHC/TRT/TR
SULTIA1WG/G¥ B & # 7 B % ) f& Fir £ (OR=3.7;
95% CI: 1.4-9.7) ° ¥ 13X H 4 HNQO1 W C/TRT/T &
SULT1A1#]G/G 4 [ & # B 7 B8 3% ] /& I P£(OR=8.6;
95% CI: 2.5-29.7)

#aw AP R B BINQO1 K SULTI1AL Y 5
LR RE L RERBEEAR - FAEY WA
# B A E W R

M4t : 3, NQOIL, SULTIAL, & H % B4, W
R R

¥ F K B - BR AT X /% # (hepatitis B virus >
HBV)R LR HE AR ZHHE  RENAHKBNEE
NEHAERA - RKEAHBVERLWE - & T 4|
HBVR # KB PHBVHARBRENZE  BRER
BI734 48 BABBEF LR HFE LF2
EUBRFRETEAANENDERAREE - TH
ENEFROCHERUMBEABVR 2R RS F X
HEARTETHRBWHZESLRZ R B UITEN S
AXRRTE  TEEFRTHE - AMFLHARXY
By EREBEMEBRM REEWI0~SF K - KA
50% anti-HBs 2 - EHVHMEEFERER
%é - H R AHBVE WA R # o Sl 5 R H

ABARMREERYRRNESEE B FEHE— T o
fé CBEANREUFBEANGERREH LT ?
REFEWM P REFLENRENRERARITLG
Rl e BARERLE ALY

MR E - RAKOIEF ERBATIERE - 4
T RERAALEF > £1991~2001F # A
EH ARG R 5 QM EHBVRAT K LR %K (91 K92
ZEE); QEMBERRETZARERLREEF
A 5 (4) AJE A o 3K 1R (human leukocyte antigen °
HLA) 38 feBR IF KL & R B Z BT 1 o

MAER (DT wmBRRLH - 1991-20014F
B NS A ZHBsAg FIFH % > B 2HEZ
THMS ; (2) % £ R1986/07 L # Zanti-HBs[F
W E(T5%) » BF N ER1986/071 1 & #(44.6%)
B—FSRAXHE WA - EHEH - REEHS
B BRI -RWER Q) AER1986/07 LLH]
Z & PR A ZHBsAg £ (9.3%) c BEWER
1986/07 % it & # (1.9%) » fh 3T B A AT R J& o # 4& 7t
BT AW T78%WHBVE R R L - —F &
MAERE 2B EHEH  REGRSE  ¥H
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HEHBsAglg 2 W —HUBEZTHR - EHEAHM
2HEZHEAN A EO4%) T SHEAEAFZ
B2 E(T3%) R EEAZLEF » BEAWME
HZHEGRET6%) B & BERE EFRAMEH
BAK(60%) ; (A R1986F8 A HEH A AYE
B EMEBAA K JE Y - H i Fanti-HBs ~ anti-HBc ~
HBsAg¥ B W& P NS £ - B —F(20 ug)
BREMREFIREHGNEI~2EH - 772%H%
Z anti-HBsZX =10 mIU/mL ; (5)3& fw Blanti-HBs2X
ff<0.1 mIU/mL ~ FER ~ B wE 58 MEANEHE
WA CRAEAS  REKIE A 0 MR B E 2B R
JR_J& V£ (hypo-response to booster vaccination) B &
BMIR| SR W 2 AARRIE s (O)BEAZAF
HLA-A*02-  -DRB1*08- & -B*15+3 H 8 & 2 &
Jio % AR RO & BB - aOR% B #3.85 (CI - 1.82—
8.33) ~ 4.55 (CI» 1.23-16.67) ~ &3.59 (CI > 1.40-
9.17) © EHLA-A*02 & -B*15% 1w /% ¥ K FE 1 A A
F’RAAER > A¥02—/B*15+ ~ A*02—/B*15— ~ A*02+/
B*15 » &k A*02+/B*15- 8 %& & (haplotype) ZaOR 4
A1 %20.39 (p = 0.0003) ~ 3.29 (p = 0.007) ~ 1.32 (p >
0.05)~ &1.0

#aw o BRI X% W # 4 ¥ 0 A Kk #HBV
EHREE  EUFBRFREEEET IR
ABEBRNRMERRF B ERGFE - KAETHH
7~11% initial responders * ¥ BRI K&k ¥ 1 15F
% - #o % HHBsAgH fIEE -

s BRI RAHF  BREFRIEH
FERABADRTR - HIE R

EEBR

EG-4
REEERNSRITINEE T E

wu HBE HER MB4%
it %

R EIX Y EL R

& B

&I S KA AN B P

HW W5t % &4 9 £ 4 % B (polycystic ovary

syndrome; PCOS) & # Z 3535 8L X FI A B Al B 5 ©

FEARRERBEEARE  REXBRA
HELFOZTRERAY  BXRTAHLERN
HERA FARASREL BB - DA R EH
RELAEFTAREARHN WAL AN & - B
RERFBEEREEATLER > URFTHLTHY
T ET BERFXURE L TRE R AL
B R AR BEME A ERIL - WBAEH ER
EHzutERE - AAEFIIURARBAREE
HERBERZHZBEINTE R ZHT &
A A% X B 3k O A LS ) B2 IE 8 A 12548 oy ot R A B
% > {# FIPCR-RFLPLASE T CAGR B % A 4 -

BR -AABERET TEERETENLE
BINEEFEHEE BRI EREFALELNE
W E ; BN E Z IR EBMIAE &8
#4780 TR B 4442 38 B 4% s (multiple linear regression)
AT BRI E BRI ML AE ~ BRI B B ROR Btk
ZREFE  HANHANOEZRRFLREERN
2% EBMIREBRLATEAGT EWERN - £
ERARBRAWNGE KRBT - BB EHF A
EH#HBEHZBMI ~ RATMAE ~ KA B & - KR
B % RKHOMAME - ERECAGEH ZARHEF
BHBEA L EWIERE W T LRI B AR
BWRILTR - I BAK F A HCAG repeatii & -
MEEW L ERIE KL D RLEH -

B 6B ERNEREFABEHEBRGN
BREFHN MELERREZCOERRNAERE
FoBEN AL EMINENBAERBEZETE
Browtn &R R WA RR - REEY -
WRESLEEHENERERREEN - AAER
WEHB - EEEWT RENRAT BRI R
HoOAOBTEFLEARMBMAGEA 2ER
RERAEMETER LB A14%  THREAZFE
30~40% ; B R ERGHEH - DERZWRHAET
HBEHNAERE  WHOBEEENDAEARHA
HWEFmMAEERE T - ZobtuBH - BASERY
HERABWFE KB BENBEARBEWEKRFIETRE -
HAEVLEHMAERR  GBALEEH T WHFEE
Bofk AL UHEERTE @ BEANHEEGZHR
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RERBHERNZERRNROFER

% 7& ig‘:
BimhREBEERBMERE RSN

EEBRHMCLRALEZRATE  REAARES
REFTHBENRAWHLERN T8 £k
HEHAAEE  SLRFEATFTHRERELT
BERHEEAGREER - HWOCBBAAER L
B B SR v A BE R B8 7R B - & 48 glutathione
S-transferase (GST)# 8 -chain of a high-affinity IgE
receptor (Fc e RIB)% % - HEFH 2 AU A& R
mERERAE EMEH—EAE - B RFIFHE
EEBT DEBRALRNZETRE PR RKA
7o RESERS  TREVEZEREETER
ZRUSN BEARA L ERFZFFREFAM W
REAER B

HEHA AL BRMAANARBBEAEHSSEE
ERATRESMER - BHBTHGSTPI lle-105 &
BWZE ZRALTCEIABRAENAET  =FH
GSTP1 Val-105 £ F A - Al AR FAE L HHB S
O BE MR RXE 0 T EGSTMI EGSTTI W RE %
BEAmE HWAAEEFHRXIAERMG - I
RER —R#EEH - HMERFceRIB 237E £
B WHFceRIB 237G WHEERE RIFLEHE -
CHABEF YR mREER

EZERWAREL  RAFEWNREEFTHEA
MEFWREAN ETEERRRBEEHEE—
R TE ERHEZHBESL  BEIEMNE
ARWETETFEATE - EEFENFLR o
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BERRTRBEREREER

Yue-Liang Guo
Environmental and Occupational Medicine National

Taiwan University (NTU) College of Medicine and
NTU Hospital, Taipei, TATWAN

The most important uses of genetic epidemiology
in occupational and health include prediction of
individual susceptibility by genetic polymorphisms,
and estimation of internal exposure or early biological
effects by molecular biomarkers of specific exposures.
Genetic variants associated with greater susceptibility
to environmental exposures may contribute greatly to
the development of occupational diseases. Although
the value of genetic screening in workplaces remains
limited due to ethical concerns, identifying susceptible
subpopulations with respect to specific exposure can
potentially protect susceptible workers. Good examples
of genetic susceptibility tests include polymorphisms
in the NAT2 for aryl amine-related bladder cancer,
TNFa genotypes for interstitial lung diseases, etc. The
ability to identify susceptible subgroup of population
however, challenges the concept of S-shape curve in
classical dose-response relationship. The S-shape of
dose-response curve theoretically include susceptible
(lower left portion of the curve) and resistant (upper right
portion of the curve) individuals in general population.
Introduction of the knowledge of genetic susceptibility
potentially divides the S-shaped dose-response curve
into more than one curve in a given exposed population.
Since occupational exposure limits have been developed
to protect the majority (e.g., 99.9%) of workers, dividing
the S-curve into susceptible and resistant sub-groups
will potentially affect decision in setting occupational
exposure limits. Whether to protect the most susceptible
subgroup up to 99.9% level will become an issue of
debate.

On the other hand, using molecular biomarkers to
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monitor potential exposure and early biological effects
provides useful tool for identifying highly exposed
workers or those already have most prominent biological
effects in the occupational setting, or population in the
general environment. The examples for biomarkers
for carcinogen exposure include DNA mutation,
macromolecular adducts, cytogenetic end points, etc.
Newly developed biomarkers such as gene expression
changes, or epigenetic modifications are under active
research. The findings in molecular biomarkers have to
be interpreted with caution, since in most of the currently
studied molecular biomarkers, prediction of final
outcomes such as mortality, occurrence of diseases, or
affected functioning has not been sufficiently accurate.
In addition, whether screening for molecular biomarkers
provide effective prevention remains to be determined.

Both susceptibility genotyping and molecular
biomarkers are useful in providing mechanistic insights
into the etiology of diseases induced by specific
exposures.

In conclusion, genetic epidemiology utilizes
powerful technology to investigate health outcomes
causd by gene-environmental interaction. The application
of the findings requires meticulous examination under
the context of concurrent concept of occupational and
environmental safety and health, the advances of the
latter in turn depend heavily upon the rapid progress
in genetic methodology and paradigm shift inevitably

associated with such revolutionary developments.
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Population Study on Cardiovascular
Disease and Risk: Experience from the
Chin-Shan Community Cardiovascular
Cohort Study

Kuo-Liong Chien'?, Ta-Chen Su’, Hsiu-Ching Hsu’,
Pei-Chun Chen’, Fung-Chang Sung’, Ming-Fong
Chen’, Yuan-Teh Lee’

" Institute of Preventive Medicine, College of Public

Health, National Taiwan University, Taipei, Taiwan

? Department of Internal Medicine, National Taiwan
University Hospital, Taipei, Taiwan

? Institute of Environmental Health, College of Public
Health, National Taiwan University, Taipei

* China Medical University College of Public Health,

Taichung, Taiwan

Population study in the fields of preventive
cardiology included various scenarios in atherosclerotic
disease events and risk factors. Various endpoints, such
as coronary heart disease, stroke, diabetes mellitus and
hypertension, are related to different risk factors and
these association patterns are different in each scenario.
Evidence from the population level data provides
important hints on the biological mechanisms and on
the management and treatment for clinicians. However,
the information from disease burdens among the ethnic
Chinese living in Taiwan is still tenuous now, especially
from the prospective cohort study. In this talk, I would
like to present the rationale and strategy of in the Chin-
Shan Community Cardiovascular Cohort study, whose
participants were recruited from a community. This
cohort study, led by Prof. Yuan-Teh Lee, has provided
a unique opportunity to investigate the cardiovascular
disease events and associated risk factors among
Taiwanese. The cohort was composed 3,602 adults older
than 35 years old and was regularly follow-up biennially
since 1990-91. Further directions and perspectives will

be also discussed.

Risk prediction for incidence of diabetes
mellitus in middle-aged adults in Taiwan

BgR' Exs"
RSN B T P

Y PRk L2 A
OB RERATR G R E i A ALEF KR

Background Diabetes mellitus is an important
health problem not only in Taiwan, but also in most parts
of the world. It is crucial to be able to identify high risk
individuals and to reverse their health status. Therefore,
the aim of this study is to develop risk prediction tool for
diabetes incidence in middle-aged adults in Taiwan.

Material and methods A total of non-diabetic
32,017 adults aged 35 yrs and more from the private MJ
health check-up clinic was followed from a designated
baseline period (1994-1996) to Dec. 31th, 2002. We
randomly divided all participants into a training set (n
= 25,688, 80%) for constructing the predicted formula
and a testing set (n = 6,329, 20%) for assessing validity
of the constructed equation. During the followed period,
there were 1,667 (cumulative incidence [CI] = 6.52%)
subjects developed diabetes in the training set and 426
(CI = 6.73%) in the testing set. Type 2 diabetes was
defined as the fasting glucose = 126 mg/dL (7.0 mmol/
L) or using anti-diabetic medicine. Logistic regression
model were used to construct the predicted function of
type 2 diabetes.

Results Older age, less exercise, alcohol abstainer,
high body mass index, abdominal obesity, raised blood
pressure, high triglycerides, and impaired fasting glucose
were associated with increased risk of development
of diabetes. A model (model 1) composed of personal
socio-demographic and lifestyle characteristics, body
mass index and waist circumference had 0.720 of area
under curve (AUC), which increased to 0.727 when
measurement of blood pressure was added (model 2).

Another model with blood pressure and additional
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clinical chemistry information: triglycerides and fasting
glucose (model 3) had greater AUC (0.820) than the
previous two. The AUCs in the testing set were 0.678
in model 1, 0.693 in model 2, and 0.800 in model 3,
respectively.

Conclusion We developed a model for those with
only socio-demographic and lifestyle information
available, another with additional blood pressure
measurements, and a comprehensive one with extra
clinical chemistry data. The more the information

available, the better the validity.

EC-4

Interaction of glutathione s-transferase
omega 1 and arsenic on insulin resistant
syndrome in arseniasis endemic area of
southwestern Taiwan

Jein-Wen Chen', Chien-Jen Chen’, Wan-Fen Li',
Yeou-Lih Huang’, Kuang-Hsi Chang' and Shu-Li
Wang'**

' Division of Environmental Health and Occupational
Medicine, National Health Research Institutes,
Taiwan

2 Genomic Research Center, Academia Sinica, Taipeli,
Taiwan

* Faculty of Biomedical Laboratory Science,
Kaohsiung Medical University

* Graduate Institute of Occupational Safety and
Health, Kaohsiung Medical University, Kaohsiung,

Taiwan

Objectives: We aimed at evaluating the association
between arsenic metabolites and different genotypes
and at assessing the importance of arsenic relative to
conventional risk factors for insulin resistance syndrome
(IRS) cumulative prevalence after high arsenic exposure
in 1920-1970 in a perspective cohort from the arseniasis
endemic area of southwestern Taiwan.

Materials and Methods: Subjects were community-

based cohort recruited in 1990 consisted of 1297 men
and women over 30 years from three villages at Putai
township in Chiayi county. In 2002-3, 700 subjects were
successfully followed. Adult Treatment Panel III (2001)
criteria were adopted to definition of IRS.

Results: The IRS prevalence was 27.1%,
36.8%, and 45.8% for secondary arsenic methylation
index (SMI) tertiles of <5.90, 5.90-11.8, and >11.8,
respectively. The odd ratios were significantly higher
in middle (2.73, 95%C.1.: 1.20-6.22) and higher tertiles
(4.17, 95%C.1.: 1.78-9.73) as compared with the lowest
tertile after the adjustment for age and gender. We
found Glutathione S-Transferase Omega 1 (GSTO1)
polymorphism was associated with arsenic methylation
pattern and both higher primary arsenic methylation
index (PMI) and lower SMI show a negative trend with
IRS prevalence.

Conclusions: These findings suggest that arsenic
methylation was associated with different GSTOI1
genotype and also related to IRS even after 20 years of
tap water used.

Key words: Arsenic, Polymorphism, Insulin

resistant syndrome, Glutathione S-Transferase
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Prevalence and Risk Factors of Silent Brain
Infarcts in a Community Study
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Background: Silent brain infarcts are frequently
found on magnetic resonance images (MRI) of
apparently healthy elderly persons. Recent population-

based study showed prevalence of silent brain infarcts
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was 20% among people 60-90 years of age. In people
with silent infarcts, the risk of stroke increased 2 to 10
folds in the following 2 to 4 years. Early recognition
of people with silent brain infarcts and subsequent
stroke prevention are important. We aim to investigate
the prevalence of, and risk factor for silent infarcts in a
community dwelling population.

Method: This study consisted of 303 subjects
who were recruited from a community-based stroke
prevention program and 1319 cases who voluntarily
paid for health check-ups in Shin Kong Wu Ho-Su
Memorial Hospital. All participants underwent cranial
MRI and were evaluated for cerebrovascular risk factors.
Nine subjects with self-reported history of stroke were
excluded for analysis. Association between risk factors
and presence of infarcts were analyzed by logistic
regression and adjusted for age, sex, and relevant
confounders.

Result: The age of the participants ranged from
22 to 95 years with a mean of 51.96 £ 10.7 years; 913
persons were male (56.6%). Sixty-nine participants
(4.27%) had one or more silent infarcts on MRI. For
participants more than 60 years of age, the prevalence of
silent infarct was 9.46%. Silent infarcts were associated
with advanced age (>65 years-old, sex-adjusted odds
ratio (OR), 4.45; 95% CI, 2.65-7.49); male gender (age-
adjusted OR, 2.74; 95% CI, 1.54-4.86); hypertension
(age- and sex-adjusted OR, 3.05; 95% CI, 1.84-5.05);
diabetes (age- and sex-adjusted OR, 2.19; 95% CI,
1.09-4.40); higher carotid plaque score (age- and sex-
adjusted OR, 3.01; 95% CI, 1.58-5.73); and metabolic
syndrome (age- and sex-adjusted OR, 2.60; 95% CI,
1.54-4.38).

Conclusion: The prevalence of silent brain
infarctions in this apparently healthy population was
lower than the previous population-based studies. The
silent infarctions in this group of people were associated
with advanced age, male gender, hypertension, diabetes,

higher carotid plaque score, and metabolic syndrome.

EC-6

Obesity and Metabolic Syndrome:
Prevalence and Development in Taiwan

Hwang L.C, Chen THH, Chen CJ
Department of Family Medicine, Mackay Memorial

Hospital
College of Public Health, National Taiwan University

El #y : Obesity and metabolic syndrome (MetS) are
major risk factors for the development of type 2 diabetes
and cardiovascular diseases. This report will focus on (1)
the prevalence and incidence of obesity and MetS, and (2)
the development pattern of its components, and (3) the
relationship between obesity and the MetS in Taiwanese.

7 i * Two studies were analyzed for the issue
of obesity and MetS: (1) the TwWSHHH: a total of 7566
subjects in a nationwide cross-sectional population-based
survey, named the Taiwanese Survey on Prevalence
of Hyperglycemia, Hyperlipidemia, and Hypertension
in 2002, (2) the KCIS: a total of 63,858 subjects in a
multiple-disease-screening program in Keelung city
conducted from January 1999 to December 2003.

# R : There were a high prevalence of MetS and
its components in TwSHHH study population (M: 20.4%,
F: 15.3%). The prevalence of MetS increased with age
and higher BMI categories. Men had significantly higher
prevalence before the age group of 50-59 years. The
prevalence of MetS in women increased rapidly after the
menopausal period and became higher than in men.

In KCIS study population those who did not have
CVD, age-adjusted incidence rates of the MetS were
93.8 and 81.7 per 1000 person-years in men and in
women, respectively. The HRs for the MetS and all
metabolic components were significantly increased
for overweight/obesity and physical inactivity in both
genders. The resolution rates of the MetS were 148.7
and 143.9 per 1000 person-years in men and in women,
respectively, during 3.8-year follow up, according to

the MetS-TW-2006 definition. Increased weight gain
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had a significant positive association with the risk
of developing the MetS. Increased weight loss had a
significant positive association with the resolution of the
MetS.

Data from TwSHHH study revealed that lipid
components of the MetS appeared the earliest. Women
had the first isolated component earlier, but the full
feature of the MetS showed up later than men. We found
that a BMI <23kg/m’ and exercise behavior could delay
the development of the MetS in both genders.

The Markov model was established for the
prediction of the MetS development. The model initiated
with no component state would expect to have the MetS
in 42.1% men and in 34.7% women after passing 10
cycles in young age group; contrarily, in 45.9% men and
in 55.1% women in old age group. The model initiated
with no component state and reducing WC for 1 inch in
large WC group retarded the development of MetS about
5%.

# 3@ : Obesity and the MetS are common in
Taiwanese population. A BMI <23kg/m’ and exercise
behavior could delay the development of the MetS.
Obesity and overweight significantly influence the
prevalence and the incidence of the MetS. Changes in
body weight significantly influence the incidence and
resolution of the MetS.

Key words: Obesity, metabolic syndrome
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Effects of Occupational Noise Exposure on
24-Hour Ambulatory Vascular Properties in
Male Workers

B HRAA HEF Mfmg

R A

' PR BERERER D MELEL

D&M R MR BT AR
CEEBEXRERBEBELEARA

P EBREREBEE I RHATRAT

Background: Epidemiologic studies have
demonstrated that occupational noise exposure is
associated with hypertension, but the related mechanism
in vascular structural changes is unclear.

Objective: This panel study aimed to investigate
effects of occupational noise exposure on ambulatory
vascular structural properties in male workers.

Methods: We recruited 20 volunteers and divided
them into a high-noise—exposure group of 15 and a low-
noise—exposure group of 5 based on environmental
noise measurement in an automobile manufacturing
company. We determined individual noise exposure
and measured personal ambulatory vascular property
parameters simultaneously during 24 hr. Linear mixed-
effects regression models were used to estimate transient
and sustained effects of noise exposure on vascular
parameters by adjusting some confounders collected
from self-administrated questionnaires and health
checkups.

Results: The high-noise—exposed (85 = 8 dBA)

8008% &

workers had significantly higher systemic vascular
resistance (SVR) than the low-noise—exposed workers
(59 £ 4 dBA) during work and sleep periods. Contrarily,
low-noise—exposed workers had significantly higher
brachial artery compliance (BAC) , brachial artery
distensibility (BAD) , and systemic vascular compliance
(SVC ; marginal, p = 0.07) than high-noise—exposed
workers during off-duty periods. We also found that
high-noise—exposed workers had significantly lower
BAC (1.38 = 0.55 %mL/mmHg) and BAD (1.29 =+
0.51 %/mmHg) , as well as lower SVC (0.24 = 0.10
mL/L/mmHg) , but higher SVR (1.93 + 0.67 mL/L/min)
compared with low-noise—exposed workers over a 24-hr
period.

Conclusions: Our findings suggest that in
automobile workers, occupational noise exposure
may have sustained, not transient, effects on vascular
properties and also enhances the development of
hypertension.

Key words: Ambulatory arterial stiffness,
ambulatory vascular properties, automobile workers,

occupational noise exposure, panel study
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Acceptability of an education computer

multimedia on safe use of medication in

patients and family members

Na-Ling Lin', Lai-Chu See’, Hui-Ju Lai’, Pei-I

Peng', Yi-Hua Chang', Wen-Chyi Jean®, Chao-Hui

Wang®

' Department of Occupational Therapy, Chang Gung
University, Taoyuan, Taiwan

> Department of Public Health, Chang Gung
University, Taoyuan, Taiwan

* Department of Digital Media Design, Ming Chuan
University, Taoyuan, Taiwan

* Department of Nursing, Linkou Chang Gung

Memorial hospital, Taoyuan, Taiwan

Objectives: A computer education multimedia on
patient’s safe use of medication was developed, and its
acceptability and short-term effect was evaluated.

Methods: The one group pre-training-post-training
design was used. Patients and family members were
recruited from inpatient or outpatient clinics in a medical
center of northern Taiwan. A questionnaire about the
past and future practice of medication use, and their
satisfaction towards the multimedia was asked.

Results: A total of 122 participants were enrolled
from October to December 2005. The score of pretest
were higher in family members than that in the patients
(p=0.0152). After intervention, significant increase
on the posttest was seen in both the patients (0.43+
0.6, p<0.0001) and the family members (0.32+0.6,
p<0.0001). Most participants were satisfied on education

multimedia.
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Conclusion: Our education multimedia had short-
term effect on increasing the participants’ awareness
towards the safe use of medication. Their satisfaction of

the multimedia was very high.

PO-33

Animation of patient safety to eliminate
surgery mistakes: Design and preliminary
evaluation

Chuan-Jen Peng' Lai-Chu See' Kai-Lan Chuang'

Yi-Hua Chang' Hui-Ru Lai’ Pei-I Peng' Wen-Chyi

Jean’ Chao-Hui Wang’

' Department of Public Health, Chang Gung
University, Taiwan

* Department of Digital Media Design, Ming Chuan
University, Taiwan

’ Department of Nursing, Linkou Chang Gung

Memorial hospital, Taiwan

Objective: Design an educational animation to
teach patient safety to help eliminate surgery mistakes
and to evaluate the animation’s educational effect on
patients and family members.

Method: The 4.5 minute animation consisted of
an introduction, hypothetical story, and guidance to
eliminate surgery mistakes. One-group pre-posttest
design was used. Seven questions about practicing the
steps of patient safety to eliminate surgery mistakes were
asked. All subjects were from the wards or outpatient
clinics of a medical center, in northern Taiwan since
October to December 2005.

Results: 46 patients and 48 family members
participated in the study. Both groups had pre-training
mean score of 3.6, indicating a majority of them
already practiced steps to increase patient safety when
undergoing an operation. After watching the animation,
the family member group showed a significant increase

(0.21+0.6, P=.0309) but the patient group did not have

a significant increase (0.08 =0.5). Most participants were
satisfied with the animation.

Conclusion: The majority of participants have
already had a good practice of patient safety when
undergoing an operation. The animation positively
influenced the family member group to eliminate surgical

mistakes by future practicing steps for patient safety.
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Depression and Mortality in Elderly:
Findings from a Longitudinal Community-
Based Study in Taiwan

FH X RER EHR BB
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Objective: Results of prior research have
consistently shown the association between depressive
disorders and increased mortality. In this study, we
extend this observation to community-dwelling elderly to
estimate the association estimates linking different levels
of depressive symptoms and mortality.

Method: Data for this study were derived from a
prospective follow-up community-based study, involving
a representative sample of elders aged 60 and above at
baseline interview (calendar year 1989; n=4,049). Via the
linkage with National Death Registration Data, a total
of 590 deaths were identified through 1993. Depressed
symptoms were measured via the short-form Center for
Epidemiologic Studies Depression Scale (CES-D). In
addition, chronic diseases were defined by self-reported
medical history of hypertension, diabetes, renal disease,
and heart diseases at baseline; and unhealthy behaviors
covered cigarette smoking, betel nut chewing, and
alcohol drinking. The Kaplan-Meier method and the
Cox proportional regression model were performed to
understand the occurrence of death over the follow-up
period and to estimate the hazard ratios.

Results: We found the risk of death in the elderly
increase with self-reported level of depressive symptoms.
As compared with those with CES-D score<8, elders
with CES-D >20 have 2-3 fold greater risk of death.
After covariates adjustment for sociodemographics,

chronic disease, and unhealthy behaviors, the hazard
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ratio estimate of having CES-D >20 was 1.88, even
greater than some risk estimates of chronic diseases or
risky behaviors (i.e., hypertension: 1.20; renal diseases:
1.44; betel nuts chewing: 1.64).

Conclusion: Our results call attention to mental
health issues in elderly population. Health education
programs may be implemented to raise people’s
awareness about the signs and symptoms of depression
in older adults and the elderly; the integration of mental
health services in geriatric primary care settings should

be considered.
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The Superoxide Dismutase activities and
polymorphisms among Asthmatic Adults in
Taiwan

Lu, Shao-Hua', Lin, Meng—Chihz, Wang, Tsu-Nai'
Kaohsiung Medical University, Faculty of Public

Health, Kaohsiung, Taiwan; 2Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Chang Gung
University College of Medicine,Department of

Internal Medicine, Kaohsiung, Taiwan

Background : Adult asthma is a multifactorial
disorder caused by interaction effects of genetic and
environmental factors. Antioxidant enzyme like SOD
may contribute to the pathogenesis of asthma. It may play
an important role in the development of inflammatory
airway diseases such as asthma. In the present study, we
evaluated the activities and polymorphisms of SOD gene
between adult asthmatic cases and normal controls.

Method: This is a matched case-control study.
We enrolled 300 adult asthmatic cases from Chung-Ho
memorial hospital, Kaohsiung Medical University and
Chang-Gung memorial hospital in Taiwan. And 300
community-based controls who matched age(=+ 3 years),
sex and race to asthmatic adults. All subjects performed
questionnaire, blood sample collection and lung function
test, and also conducted DNA genotyping (ABI-7900HT
real-time PCR). 30 incident cases and 60 matched
normal controls who are non-smokers or quit smoking
at least 1 year were selected to test the SOD activity
(Spectrophotometer).

Results: We conducted genotyping for three SNPs
of SOD gene. The Val allele of Mn SOD Vall6Ala
polymorphism was statistically different between case
and control groups. The other two SNPs of SOD gene
showed no statistically ignificant. And we investigated
the SOD activities related to asthma and quantitative
phenotypes. The erythrocyte SOD concentrations in

cases are higher than in the healthy controls (p<0.05). We

also analyzed the associations between the SOD activity

and lung function and total IgE concentrations.
Conclusion : This is the first study to show the

relationship between SOD gene and activities and adult

asthma in Taiwan.
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The associations of breastfeeding and
allergic disorders in Taiwanese children

Li-Ling Yang ', Wu-Yuan Chen’, Hsing-I Tseng’,
Yu-Te Chu’, Tsu-Nai Wang'
' Faculty of Public Health, and * Department

of Pediatrics, Kaohsiung Medical University,
Kaohsiung, Taiwan

Introduction: Asthma in children and breastfeeding
are both important issues of worldwide public health.
Asthma is a chronic, inflammatory condition of the
airways and the most common chronic illness in
childhood. The prevalence of asthma among 6 to 7-year-
olds in Taiwan was 10% between 1994-1995. But the
total breastfeeding rate was reported to drop from 64.5%
in 1960 to 30.4% in 1989. Previous studies had proposed
that breastfeeding could prevent from respiratory
infection for infants. However, the relationships between
breastfeeding and children asthma was controversial. We
intended to investigate the associations of breastfeeding
and asthma in Taiwan children.

Materials and Methods: In the present cross-
sectional study of Taiwan elementary school children,
we recruited 1570 children whose ages were 9 to 11
years old in Kaohsiung city, Taiwan between 2004-2007.
Finally, 1296(82.55%)included in the study and
analysis. We obtained breastfeeding information from
the questionnaire. We determined allergic disorders
by parents report that their child ever been diagnosed
by a doctor. We evaluated the associations between

breastfeeding and allergic disorders by using T-test,
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Chi-square test and multiple logistic regressions.
Simultaneously, we carried out a meta-analysis included
3 trial, 13 cohort and 6 cross-sectional studies to review
the relationship between breastfeeding and children
asthma.

Results and Discussion: Our cross-sectional study
showed the prevalence of asthma, allergic rhinitis
and atopic dermatitis in children were 11.2%, 36.2%
and 14.4%. And the prevalence of breastfeeding was
53.8% (contained exclusive and partial breastfeeding).
Univariate analysis showed that breastfeeding was
not associated significantly with asthma (p=0.057).
But we found there was significantly higher asthma
prevalence in children with positive parental allergic
histories (p<0.0005). After controlling confounder,
we observed breastfeeding duration >1 month, the OR
was 0.76 (95%CI, 0.46-1.25).We stratified according
parental allergic histories, breastfeeding duration was not
significantly associated with children asthma regardless
of positive or negative. Another meta-analysis also
resulted in no association between breastfeeding and
asthma in children. The pooled OR was 0.91 (95%CI,
0.78-1.05).

Conclusion: Breastfeeding didn’t increase the
risk of asthma in late childhood. Therefore, women
may be encouraged to continue to breast-feed with the
reassurance that there are likely to be numerous health

and other benefits for infants.
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Ethnic variations in the incidence of

orofacial clefts in Taiwan, 2004-2006

Yu-Ming Shen', Lai-Chu See', Sheue Rong-Lin’

' Department of Public Health, Chang Gung
University, Taiwan

* Director General Office, Public Health Bureau of

Taoyuan County, Taiwan

Background and objectives: Previous research has
fully documented cleft birth prevalence among different
Asian populations in American, however, little is known
about the association between maternal nationality and
orofacial clefts in Asian countries.

Methods: Secondary data analysis on the 2004-2006
Taiwan Birth Registry was conducted to investigate the
association between maternal nationality and orofacial
clefts. Only singleton live births with gestational age =
24 weeks were included in this study. Logistic regression
analysis was used to obtain the crude or adjusted odds
ratios (OR) with 95% CI to examine the association of
orofacial cleft on maternal variables.

Results: The overall incidence of orofacial cleft was
1.10 per 1000 live births among newborns of Taiwan-
born mothers (TBMs) compared to that of 1.33 per 1000
live births among newborns of foreign-born mothers
(FBMs). The orofacial cleft rates of all live births of
FBMs in Taiwan were similar than those of mothers in
their country of origin. After adjusting for maternal age,
medical risk factors and substance use during pregnancy,

no significant difference in risk of orofacial cleft was
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seen between the two birth groups. On the other hand,
mothers who had diabetes mellitus, had delivered a
preterm or a low birth weight baby before, or smoked
cigarettes pregnancy had a significantly high risk of
developing a baby with orofacial cleft, multivariately.
Conclusion: Minor ethnic variation in the incidence
of orofacial clefts among TBMs and FBMs may be
partly explained by well maternal diet, universal health

insurance, and low substance use.
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Evaluation of controlled drugs classification
with a new assessment matrix in Taiwan

Jih-Chiao Chu, Hsien-Chi Cheng,

Chieh-Hsiung Chang, Jin-Yi Chiou,

Chun-Sheng Chien

National Bureau of Controlled Drugs, Department of

Health, Executive Yuan.

In light of the reality of drug abuse, worldwide
strategies contain two main aims namely, supply
eradication and demand reduction, for prevention of
drug abuse. For effective regulation and surveillance of
illegal drug abuse, legislation should be implemented
with specified classification system of controlled drugs
in countries. In 2005, the England government published
a report about the reclassification of the ABC system.
They recommended that it was imperious to coordinate
the schedules of controlled substances according to their
internal situation after analyzed with the new assessment
tool. In Taiwan, we tried to design an assessment matrix
as well to survey the classification system. We have
reviewed 20 controlled substances by using Delphi
questionnaire method with three professional groups of
related fields. The effective rate of questionnaire recovery
was 28.57 % and the result showed that cannabis and
ketamine were two controversial controlled substances

for reclassification.
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Long-Term Use of Prescription Benzodiazepines
Among Younger Populations in Taiwan

¥Tim FHX BRAER RER

ERE EREE K
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e kR 2SR
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Objective: Although Benzodiazepines (BZDs)
is one of the most commonly prescribed psychotropic
medications in adult population, there is an apparent
dearth of literature concerning its use in children
and adolescents. In the backdrop of great concerns
to increasing trends of anxiolytics use and addictive
liability of BZDs, this study made initial efforts to
estimate the prevalence and pattern of BZDs use in
younger populations and to probe possible determinants
predicting long-term BZDs in Taiwan. Methods: On
the basis of the National Health Insurance Research
Database (NHIRD), we identified a total of 6409516
young enrollees aged 6-25 years on January 1, 1999.
“Long-term use (LTU)” was defined as having received
31 or more prescription days of BZDs in the calendar
year of 1999. Multivariate logistic regression analyses
were used to estimates the association strengths of
determinants accounting for the occurrence of LTU
among BZDs users. Potential determinants consist of
patient, physician, and pharmacological characteristics.
Results: The annual prevalence rate of BZDs prescription
in ages 6-11, 12-17, 18-25 was roughly 2.8%o, 6.2%o, and
12.4%o, respectively; roughly one in seven to eight BZDs
users aged 6-25 years received long-term prescription.
With covariates adjustment, we found that the
combinational use of long-acting and short-acting BZDs
was associated with 2~3-fold increased risks of LTU in
both adolescents and young adults. In comparison with
those receiving BZDs prescription in local hospitals,
their counterparts in medical centers were consistently at
a greater odds of being long-term users (aOR=5.3~19.3).

Furthermore, in adolescents the increased likelihood of
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LTU BZDs was associated with the rural residence, in
contrast with the suburban residence in young adults.
Conclusion: Our findings revealed possible age group-
variation may exist in the risk factors for long-term use
of BZDs in younger populations. Future programs to
keep the population’s anxiolytics use under surveillance
may consider incorporate an integral matrix that
reflects different elements in patient, physician, and
pharmacological characteristics.

Key Words: Benzodiazepines, addictive, long-term

use, prescription.
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Background: Chlorination has been the major
strategy for disinfection of drinking water in Taiwan.
Recently there has been interest in the relationship
between by-products of disinfection of drinking water
and pregnancy outcomes including low birth weight and
preterm delivery.

Method: We performed a study to examine the
effects of exposure to total trihalomethanes (TTHMs)
on the risk of term low birth weight (TLBW), small for
gestational age (SGA), and preterm delivery in Taiwan.
TTHMs data were available for 65 municipalities in
Taiwan.

Results: The study population comprised 90,848
women residing in the 65 municipalities who had a
first parity singleton birth between January 1, 2000 and
December 31, 2002, and for which complete information
on maternal age, education, gestational age, birth weight,
and sex of the baby were available. The adjusted ORs
(95% CI) for TLBW in medium versus low and high
versus low exposure categories were 0.99 (0.90-1.08)
and 1.00 (0.91-1.10), respectively; for preterm, they
were 1.03 (0.94-1.13) and 1.08 (0.98-1.18), respectively;
for SGA, they were 1.00 (0.94-1.04) and 0.96 (0.91—
1.02), respectively.

Conclusion: The study results provide no evidence
of an increased risk of TLBW, SGA, and preterm
delivery at the relatively low concentrations of TTHMs

in Taiwan’s drinking water.

- 177 -



EIDEDETE S

PO-102

PO-103

FESERTRSEEHELZRRERERE

R BB AR RABE
'S ERAERKR

BB YR SR Ak B SR R AT
P E I 6 KRB0 EH R
b BB RR SRR S R

HR:EER0BELAFAETZEARSEEG B
TEATHI - AERBARBEHETR - AR
BEAHNEGREAAEMRENBE  BRA
ARET ©

B RAADRBREZFREARLEAT
VEEEBRAABEFHENALEZRADER
B o

ik AR E A BT L2004 B K & B8
BFHBRTREHAEFHE ERMEERILF L5604
AR RABERSBEHEXRRRERKE
SABEEHRERETREEHN - UHERMILHN
REFREREE  EIHALARERTAZLAR
B35 F AL o DlLogit Model At % £t o

BRBE S ENRER GXMAMEE
BEFRGEERBEHRELER% > HEEEHOGO
AEENABERRAEERILETHEZVY - B
B BWHE ENRREXMAATESLERE
TFR % HEABHAISOMEFTEFT N HBEH R
EERILEVERHEFE - RB BE 8 @&
FMAATESLFRFERRRIERAKR > HEX
SGBEBTRULEREZDYE -

B BEEENIRHEABEGNVERS
BEHDERN FEFNLBEHRABEEY
TRWEETE EBZEREVERNABEHEL L
RIEBT R B E E A EIRERETRD B
By o A BB AR TR SR o

BimaESHERHEENERRARL MERIT
B CR B —BEITESSE AT

ZME HEA® HEXR HiEa'
R IER RER

" EE KSR E RS REAEL AP
PRIAKRETEAMNERBEESLH R
PEBXERERFEETRERZAEH R
PR R RRERBH R

HERER: ARAFAAREERAAEEX
RETF RTERE - ADARREEMMTEH
RABHAREHHAEGERERFRENELE
BEEELEN DRV ELEHLENZEE
H% - UEARRERREEHZARELHENE
WMARRRPZEESE - RFX UG EHIEISH
SR 2o B EIPRE KRR T R A5 L R e
B o HESH AR (R R BGR) B A R R 2B K
RATEZ 8 - BE—FSHAZHERINETE
MR EEEG THER TR M ETEEL
BHEAODRREBERT -

ik AR g B ET H1993-2003 4F 2448 % ¥
E S SRH R SR SRR IN - - e
LA ERM AN EENI2EADREELAEZZH
B WBEIE BERE R EA N R ARE
FERMWEREEFREBBRIMEEIERF - £ THE
RN EEZ £ BN -

R BHRREGBAENREERYUES
CEZRMTERG  WE—FHAZHEF M %
B AWMEENBANZERATE - SURM KA
B RORAE RO 2 A A B QB R
PRARTEEHEZENMN SHEHETHE
HRARERT  FARTERGWHE - Z2FA
DERRUEEHBENMERRERYTHAR G
ZHFE - Rz BRE IR R WAL K B E 5
EEFGHM  #WHERRETHEREESH
HRE RBWATARREERFHTREATE
Bz Bk o DIhAERARFZAELER

B AMREREREESHEETRBE

- 178 -



e DEDE TS

BUWHERE  UFEAREHENE2RH L& LR
FE8%E MARERBKBEREZHREFZLT
EHREADEBRUEBHRFEERAAI HALEE
BRELERRHZERE -

PO-104

BEE2000F 2004 FmRER R CEERE
ENtEEe

BRexss' EER&S Rpas' e’

Ribg!

"THEEXREREBEEH A

P RREAEMBHBIAZE A

B EHRERAME R

HE AL BRERFZHEBER K
REBRAKRBHAME ERKEEENLERRS
HAHMAXMAR - AARRA G REFEEZEH
B AR o

FE o RRAATH IR A B KR E S R2000%
20044F - G RBEREERE > ANMBERFEEZA
HERN - WEMTHEY - RANEHERA GG
FEEERAE - BEG - BEWAMNE - DA A
LM RE AR EREFZHAHERNE -

BR -BRBFEEROTENS RUTHRE - 15
KHEND - FREMNBET > FHUBLHRIEE
WRERMESL H43%  —BBZTREZRIR %59
F128.9%% (95% CI=22.0~38.1) ° Bj#ih[E % & %
AMREEENAERILLTVEGLE & HRE
EEWBARMARLATMHE MOES = H
FhE > KA AEEW AR - — WS -~
AR—GFEFHmEEERENGTEY  EREHHR
BAETARERRGHLES -

B FERERFERENHBEZE  KHE
ABEHMZS  WIRZEZBRAPE - WHNE
FERTAAZ A R RO 5 -

- 179 -



HhE T EE

BRI Y BR

TRY BV e T

OvEY

w FEST

- woam

nﬁ
Bk
Y g

&

HEE

&T0

S S00cEME < —

T -
O -

HPEL -

ieiEes

= {51 158

- 180 -



BRENTEE

u% ’f é]" i

%14};,/\&%?]'&_4’@ e i’;‘% .
Rt Ik #K i e A4S

FRZE

B SRAH S 5] T& 51 #A(SCI)
RiEWX FEEE RALEE
Hiss B BRI A - o B B SE R BRI S 4 A Bl A SR B B
s )4 ¢ Effects of occupational noise exposure on 24-hour ambulatory vascular
properties in male workers
FESRAPTI44HE @ Environmental Health Perspectives
Reprinted from: November 2007
Volume115/Numberl1

&£ 3] ST £ 51 #(SSC)
BB K

PRt © 1 RASBIIHEIGE R B TS i SIS 1 - G A8 £ 8 ke 452100,0000C » BRINEFE &1
HABARRAERIGS - WAR TSI EE BRGSO
2. RJEEARBIERS [SCRE HE(SC) w175 5 it & RS SRS [FE(SSCh i
AR

- 181 -



SEMTEE
/%“ ﬁﬁYiJ%é
2008 5 % 19}35[‘ =" &
FREE

—ﬁ@.%iﬁ&%%%%ﬂ&
Eﬁﬁﬁ BEAh < P B RA H 2 S AR RER 2
TREHEY « 1R
SSEMFT ¢ BT A LR B R B S T S P
£ =% RS 0E
19HI%3 L S AW AR R SR
BEHIY - BHHE
P ¢ BGRH R AR ZT T

mw

—fm HAERFREESRITEMNSA
%— % R&F.a
TSRS ¢ B (R A T R B L) (o F AR R R A B 15
BEAR 3 M
HIERFT © BERER A IR A B A4 BOR S T ST A
=% %&&%i
1AL RIS DR N S8R i 52 Y Bl R e
FREHE « ZUE
HIERCT  PEREEEE R ER N S A B e B B S T

j_

ﬁlllL

$=hm RAiTRSRAEMsiita
TR

Fvwiam BEEARESLSA
-8 K
£ =% Wiz la
1SI%E L EEGRAE 2 B Bl e ~ ISR B8 SRS IR~ SE HERT 5T
TREHEY - RHERE
A il

FSERT © VIS B A B S A T S e

fRiRE - 1.§%~*451 RIS - 885:24,0007C » 58 A EEE TR RIS LRE -

<12,0007C °
2. ZKfjizﬁn oI 140

- 182 -



Chao-Hui Wang
Chen CJ

Chen THH
Chieh-Hsiung Chang
Chien-Jen Chen
Chuan-Jen Peng
Chun-Sheng Chien
Dr. Pim Martens
Dr. Yasushi Honda
Fung-Chang Sung
Hsien-Chi Cheng
Hsing-1I Tseng
Hsiu-Ching Hsu
Hui-Ju Lai
Hui-Ru Lai
Hwang LC
Jein-Wen Chen
Jih-Chiao Chu
Jin-Yi Chiou
Kai-Lan Chuang
Kuang-Hsi Chang
Kuo-Liong Chien
Lai-Chu See
Li-Ling Yang

Lin Meng-Chih
Lu Shao-Hua
Luan-Yin Chang
Meng-Chih Lin
Ming-Fong Chen
Na-Ling Lin
Pei-Chun Chen
Pei-I Peng

Pim Martens

Shao-Hua Lu

£ & & 5

YE#& % 5l

Authors Index

31, 140, 141
104
104

34, 166
103
31, 141
34, 166
40

39

102
34, 166
33, 160
102
31, 140
31,141
104
103
34, 166
34, 166
31, 141
103
102
31, 34, 140, 141, 164
33, 160
160
160
21,75
33

102
31, 140
102
31, 140, 141
5,16
33

Sheue Rong-Lin
Shu-Li Wang
Ta-Chen Su
Tsu-Nai Wang
Wan-Fen Li
Wang Tsu-Nai
Wen-Chyi Jean
Wu-Yuan Chen
Yasushi Honda
Yeou-Lih Huang
Yi-Hua Chang
Yuan-Teh Lee
Yue-Liang Guo
Yu-Ming Shen
Yu-Te Chu
TEF

T

A F

F 544
G

rFEH

ERENS

EX ¥

415
B2

ERCL

F A Bl

FAEH
ERE
Fal=
ERTF

B 3

F i A

- 183 -

34,164

103

102

33, 160

103

160

31, 140, 141
33, 160

5

103

31, 140, 141
102

99

34,164

33, 160
12,23, 24, 84
23, 84

22,78
35,175,176
32,34, 35,152, 168, 169
29, 126

28, 35, 36, 120, 172, 176, 177
33, 161

31, 145

24,95

36,179

30, 133
24,94, 95

31, 140

23, 33, 85, 155
21,76
28,35,121, 174
22,79

32,149



EHE
EX7-Y
B 3
FEitadn
EHB
I Heh
I
B £ S
FERik
ERF: -
EREME
& 754
b £
Aw sk
a L
g %
PR
KEE
THE
TR
LR
AR
TEE
g

A=

£ & & 5l

25,96, 97

25,96

13

22,82

26, 30, 110, 133, 134, 135
33, 154

34,162

13, 20, 25,97

28,117

29, 126

28,119

32,151

20, 23, 35, 67, 86, 170
16

25,101, 103

13, 17,27, 112,112, 113
22,81

31, 139

35,170

24,90

24,91

23,85

26, 106

35,171

22,78

35,174

22,82

28,119

23,87

31, 142

20, 69

12,21, 22, 30, 32, 78, 81, 82, 136, 146, 182
36,178

34,168

21,74

27,113

36, 178

33, 156

28, 120

RIA A
= e B
B uta
B R
B T
B ¥
R X KR
R A
RBAE
B —
FR%
FRiE
%235 %
Finix
Fih
Fmik
F
2 E

SR VA A G R
5 o&OF OB OB o oA oW
FoE o BB XN ar B

_%\_

~ 184 —

33,161

30, 136, 182

25,96

34,163

22,78

22,83

19

22,82

34,163

28, 32, 35, 36, 116, 149, 173, 179, 182
34,162

33, 159

13, 20, 66

13, 23, 89

29, 125

35,172

20, 31, 32, 69, 143, 147
12, 16, 25, 31, 33, 36, 143, 157, 158, 178, 179
13,17

26, 106

25,99

33, 159

33, 156
24,31,91, 144, 146
26, 109

28,115,116

24,93

28, 117

31, 145

32, 150

29, 130

26, 30, 110, 133, 134, 135
33,159

30, 132, 133

33, 157

35,174,175

22,79

21,72

20, 69



TR
ER=F/A
JE] SR
TR
A=FF
X TT
AR
R

HwES
A&
WHE
WaE %
AR I
bR
N
g%
ARk R
R
e
WEE
At
W
LS

£ & & 5l

21, 35,170

18

25

26, 30, 109, 110, 133, 134, 135
34, 164
22,29,79, 128
23,86

12, 23,24, 32, 84, 90, 149, 151, 182
3,9,10, 16
22,81

25,97

21,73

12,20

25,97

5,16, 54
34,168

12

31, 142

29,34, 127, 163
26, 107

13

20, 32, 34, 35, 70, 152, 168, 169
34,167

26, 107

35,176

26, 109

30, 137

29, 126

24,91

27,113

34, 166

35, 169

29, 129

30, 137
24,33,94, 154
28,119

35,170

34, 165

21,72

WIE 3
wEF
AR R
HIRE
hEA
Hin E
AFLE
i éz
ARFS HY
Wil £
MR
HWER
KA
HE ik
HAg s
ARBREE
i &
REE I
Mr 2

- 185 -

31, 144

28, 118

13

29, 126

13

98

35,173, 182
20, 69

26, 106
34,165
35,175

23,86

20, 35,67, 170
28, 116

36, 178

20, 68, 182
35, 170

30, 137

22,79

21,74

25,97

34,163

3,11, 16
3,6,12,13,16,17,25,96,97, 101, 103
21,122,129, 32,73, 82,129, 153
34,163
25,103

24,95

21,73

22,78

34, 165

26, 107

21,76

32,148

5, 16, 36, 46, 179
22,82

36, 178

33, 158

23,84



A
JEVADS
Vim0
HER
35T
il
PB4k

w2

TRAK IR
AR E
LR
REA=
REIR
kK A&
RER
TR
TR F

£ & & 5

23,86

20, 66

28,119

33, 156
27,112
22,78, 82
29,32, 131, 148
22,83

31, 145

13

34,162

20, 65

29, 126

12

30, 137

20, 69

30, 137

24,90

24,95

20, 35,67, 170
19

28, 29, 30, 33, 119, 128, 130, 132, 159
22,79

22,79

182

31,139

26, 106
14,28, 118, 181
13

26, 107

12

32,147
35,176
36,178
32,151

23, 88

18

35,173

182

BB R
R
KA
BB 84
kR4
TR
TRt
TR A e
Rl E
e
k4T84
] ¥
R
k&t
TRHT R
AR 30
R
kIEH
AL
ik iE
REA
3 $23

K
H L
Ea
FEW
FEIF
#E &

- 186 —

35,173
28,121

33, 154
32,148

34, 168

23,85

29, 129
28,35,121, 174
13

23,84

31, 144
34,165

20, 66

21,72
32,149, 151, 152
35,172

34, 165

34, 168

28

20, 68

24,94

21

24,93

29, 32, 126, 147
18

24,90

24,94

34, 164

20, 25, 69, 102
12,23

32

23,89

33, 157

26, 107
28,119
34,165

25

21,76
25,101, 103



BRAE A
R+
BELE ]
R R
Bk 15 e
BRsE
BRs i
R HE
BREA 2
R
FREBUS

£ & & 5

22,79

20, 65
25,96

28, 120
25,101, 103
23, 88
12,23

25

33,159

32, 148
33,161
34,163

13, 34, 163
36, 178

13

20,70
23,84

23

34, 165

25

29, 127
32,152
28,119
35,169

20, 69

29, 129
32,153
34,163, 24, 86, 90
23,86

30, 137

34, 167

20, 34, 68, 162
33,159
26,31, 106, 145
29, 128

13

35,172

25

28, 121

R 24w
BRAR
BRAR &
FRAR 4
IR
RE A2
IR 5%
RER
PR E.
BRIEA=
BRAE S
PR B 15
PR
&5

MRk %
BRAK A
BRAK &
REE
EXT)
BREE
BRE
R £ k&
FRAR
BRARE
FR 48 34y
R R4
BRIR%E
FR& 9
BRIRF
FR¥EHE
FRE R
R 3E

B e
SRR %
R AR X
BR'&E #
FRH BR
Rt

- 187 -

29,31, 32, 125, 130, 143, 147
28, 117

20, 69

28, 119

34,162

23, 88

30, 138

21,76

25,103

25,96

32,149

24,90

29, 129
3,5,6,12,13,16,17, 19, 20, 34,
35,70, 166, 168, 169

35,173

32,33, 149, 155, 156, 157, 158
29, 131

33, 159

30, 138

31, 143, 144

12, 28, 35, 120, 172, 176
33,154

25,96

29, 126

20, 32, 34, 35, 70, 152, 166, 168, 169
19

28,119

22,78

31, 146

25

26, 107

28,115,116

29, 126

34,167

33, 155

23, 24, 32, 33, 86, 90, 94, 150, 157
18

32,148



&
BRAZ %
RFR
FR3% &
& i)
BREAR
R A
&=
PRBESS
BR & A
BREA 2
FRE
RE £
BREH
FRAR

il

AT
IR
& RA
FEE
¥ TR
®T#H
% X%
TX%

DI < B I I D D < - 3
S A R
PR O R E R R R I

e
B

£ & & 5

30, 132, 133
35,171
34,162

12,22

32,147

26, 106

35, 169
12,35,172,173
36,179

25, 101

24,94
23,29, 87, 125
30, 138
34,163

28, 120

22,79

20, 22,79, 68
34, 165

30, 31, 32, 137, 139, 139, 150, 151
30, 132

21,72

20,70

30, 137
32,147

23,89

33,161

24,90

35,175

23,87

29, 130

23,85

13

29, 130

31, 36, 140, 177
33,155
35,172

33, 159

20, 65

21,74

EHH
FU

3
g
>q‘

i3

S

F o s s e
oo P ok
BoE R R

WA
:
®

el

%ﬁ e
W
w2

NN D I
B
gy

oYy
)

- 188 —

23,86

13

34, 167

21,76

12

29, 128

23,86

22,78

21,72

31, 36, 140, 177
25

23, 87

26, 109

32, 146

21,74

26, 30, 110, 132, 133, 134, 135
21,74

34,162

35,175

26, 30, 110, 133, 134, 135
182

12,36, 177

29, 131

32,148

23, 85

25,96

34, 164, 167
26, 30, 110, 133, 134, 135
22,82

31, 143

35,171

33, 158

25,97

34,162

28,119

24,90

28,119

33, 154

20, 66



3BoR 3
MW R

"
T

U O 4 4
B2 F B I oW
}\‘;M:

JF 0B
o

>
3

&R F oo
F oW oF OB & B W

G
A

g @ oW F 5 W
F O rome N o

-
=
N
"y
¢

®8
=
i}

%

H
3
5]

% X
X H

B X IE

£ & & 5

23,86

34,164

34,168

25,98

22,78

35,171

19,28, 118
32,148

31, 140

34,162

29, 125

26, 109

31, 143

35,170

35,172

24,91

12

35, 169

34, 165

34,163

30, 137

20, 32,70, 152
28, 120

35,170

24,93

29, 34,127, 163
26, 106, 108
33, 158

28, 116

30, 136

30, 33, 137, 158
36, 178

12,24, 33,94, 95, 154
23,86

158, 33

20, 25, 69, 102
30, 138

12, 20, 22, 26, 29, 32, 34, 68, 79, 81,
109, 127, 127, 128, 147, 163, 182

a9
7‘,‘«1-

o

P

MR
=

\

P ) S R ) R i 4

nn = -

B I HRREFIE S
= P oS N g .
FOE O OO O oS EON B

IO O
=
2

M
N
A%

e

X

Nk
HER
B
FRAFA]
AR

- 189 —

31, 146

20, 35,67, 170
34, 165
3,8,16,17
33, 155
35,176

36, 177

26, 107

30, 138

28, 120

29, 127

26, 107

12

16

28,115
23,84

29, 125
22,81

13

32,150

20, 35,67, 170
28,116, 119
12,22

23, 84

36, 177

30, 137

27

35,174

29, 126

31, 146

29, 128
34,162

98

32,147
33,154, 156
36,178

29, 131

29, 131

36, 178



AR K
XN
BESE
SR
HEE
il
St 4R
W5
s AR
i
Pl &
by
sE LA
HAE
$EBY,
LT
SRR
%
RCE 3

EEE

£ & & 5

26

12, 25, 96

20, 35,67, 170
32,153

23,87
25,101, 103
31, 145
13,17, 25, 101
21,74

31, 142
22,29,79, 81, 128
31, 145

20, 65

98

21, 30,73, 138
29, 129

31, 145

20, 65

13,98

34, 167

HEX:
i Bl e

HTw
PN
BREH
#EA
L

- 190 -

13

25

28,118

20, 35,67, 170

16, 20, 34, 68, 162

31, 142

21,74

98

25,96

35,170

26, 108

13

25,28, 118

32,152

31, 145

16, 36, 178

20, 22, 26, 29, 32, 34, 68, 79,
81, 109, 127, 128, 147, 163
29, 129









