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Abstract

Background:

Needlestick injuries (NSIs) or blood/body fluids exposure incidents pose
potential harm and threats to the safety and health of medical personal in their work
environments. They may also cause mental impact such as depression, anxiety, or
post-traumatic stress disorder, further affecting medical personnel’s life functions and
work arrangement. For an individual or country, NSI events may bring economic loss,
including sick leave, testing fees, prophylactic drugs, and treatment fees after
infection. It has been over 5 years since Taiwan passed the Safety Needle Act in
December 2011. According to the Chinese version of the Exposure Prevention
Information Network (Chinese EPINet) of the Institute of Labor, Occupational Safety
and Health (IOSH), the number of NSI incidences being reported has decreased.
However, few studies have investigated whether the passing of the act effectively
increased the usage rate of safety-engineered devices (SED) and decreased the NSI
rates; or examined the correlation between the usage rate of SED and NSI rates.

Therefore, this study explored these three aspects.

Objective

Article 56 of the Medical Care Act has been implemented for many years. The
first part of this study investigated the SED usage in medical institutions in Taiwan
from 2011 to 2016. The second part used the Chinese EPINet report data provided by
the IOSH to understand hospital NSI incident report statuses. The last part analyzed
the correlation between SED usage rates and NSI rates. These understandings are

conducive for future policy directions.
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Method

From the Health and Welfare Data Science Center of the Ministry of Health and
Welfare, we applied for the data of the number of SEDs each medical institution
applied for to be covered by National Health Insurance to analyze the usage of SEDs.
In addition, we conducted secondary data analysis on the data from the Chinese
EPINet, which was managed and licensed by the Institute of Labor, Occupational
Safety and Health, Ministry of Labor. The statistical interval was between Jan. 1, 2011
and Dec. 31, 2016. The secondary data analysis was to understand the NSI report rate
of hospitals. The number of medical personnel in Taiwan was used to calculate the
national NSI rate. 2011 was a year before the regulations about SED were amended in
the Medical Care Act and implemented. 2012 to 2016 was the five-year duration in
which, according to the Medical Care Act, medical institutions should gradually
increase the percentage of SED use. Therefore, this study applied for data from 2011
to 2016 regarding SED usage rate and reported NSI rate to conduct correlation

analysis.

Results

This study analyzed data based on the Chinese EPINet and National Health
Insurance database and achieved the following critical discoveries: (1) Although
SEDs should be used exclusively by 2016, the declared data from the National Health
Insurance Administration revealed that SEDs had not fully replaced the old
instruments. (2) According to the EPINet data provided by IOSH, a total of 44
hospitals joined EPINet and had been reporting data to it for at least 6 consecutive
years. By using the data, we calculated the national NSI rate. In 2011, the NSI rate
was 1.60%. In 2013, it decreased slightly to 1.53%. In 2014, it dropped to 1.15%, and

in 2016, it further decreased to 0.94%. (3) After SEDs were required by law, the usage
VI
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rate of intravenous catheters was negatively correlated with the mean NSI rate due to

peripheral intravenous catheters, and the differences were statistically significant. This
indicated that a high replacement rate led to a significant drop in NSI rate. The results
for hollow needles and hypodermic needles were not statistically significant, possibly

due to their low replacement rates.

M4etz : Safety-engineered device ~ Needlestick injury ~ Chinese EPINet

Vil
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Welfare; MHLW ) » 2 # 7 ¥R WHEFFPEN - #HEF P BT R

N EMER O Y e RAFIEFHIH AHRFFTKT PIT NP H
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£ ®% (The American Chamber of Commerce in Japan, 2013 ) e

EEBEFL % 2k (Korea Occupational Safety and Health Agency ) *t

2008 £l TR F R Adp 0 FRAAESL R RP G TP I ( Guideline
for preventing of injury for needle stick and sharp vehicles in health care workers ) >

M A& AR feikd 444 > 2.4 the Ministry of Employment and Labor of Korea
(MOEL) 4= ## the Korea Occupational Safety and Health Agency (KOSHA )
i s BAi{ef 14l a5 % - Eifi@]%f)ﬁ‘ A 1 ddpe 0 B
TRIFPHS T g By i1 517 K RSP e 2 Tl
T RILARR] 0 R N RJE 5 g ok £ H (Chungetal., 2010)

R AP M AR« RP) R AeT

22 LSRR R T4

B 7L B i (EN) A%

United states 2o |0 HAeR* BAFEEE (PPE) Gl4cE R 0 BoRIR B
51 (guideline ERAL s T A B G B EIRIGE S B R e® 5 B AR
for Universal Y

Precaution ) I ¥ L ] SERF R ER

1989 ¢OREAYSBIRTER

v e GRS LR B T

g;" o

11

¢ RAPHT R E 2T AT BTy

e R

Bloodborne ¢ %%ﬁﬁfﬁ% FlE - R EITAIE R AR R
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.

B 7L

A (ER)

»k

Pathogens
Standard

(1991)

\2

g 2001

=5
“‘)-

Sl = ﬂ—//ﬁ'f“*}f?}%'%ﬁm%;% #&—Pﬁjﬁ&ﬁpx
€ 21 PR #ﬂ@ww#%,ﬁﬁlﬁﬁiﬁ%%
2= ﬁ]']‘%"#ﬁ: K:i;‘%“f\—_"(r}% ; EfEAR 2 m%m)ﬂ

Needlestick R EHLVFHGY 4r‘ R R R REEE S FE L
Safety and BRI AY osEE 2L BRER R VR
Prevention Act FinARRE s WE L FF - AREAR (EERAR)
(2001) LR FARBIEY B R T G o
Canada B R B e R ST AT IR o s
Alberta 2ER N1 THAR IR R B AT (FHEAFET ) B
(2004) ERY E 38 KL B DA
1L - 2006 REFP 2T OFRFREE LR LR (1)
B e B (2) 1A R RAAE w R (3)
M Abpife iR (4) 22g A
BRI TRE  RIL s R il hE G st oA
(5) #Ekg1riryerkBuin-
Canada BEEEEX HE o e TR (Gde B R R R
British i b AR TR B ER AR §RE 2R
Columbia (OHSR) # »%

(2008 )

&

L

10/1/2008

Bf oo 3% & Rag %{.\K/%_Iggygﬂ e L (EH ¢ g F A
BReL s R Lok Y B -
4ob% P 8 s fE R

PR OT 2R ATRE R

e AR Pl ER Y R ERFIEKE -

i FRAARIDF R X DRE G AR (I a
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B RLF R (EER) | P 7
E4h s 2GET frdka 44 F ) o
Canada FHAE R |0 R AT FRBHAT FOMET Y X 2ELREF
Manitoba foiE B 2 i 2 B AR o

% ¢ BIHEER Y ARM L (FA B R E R Y F 2 EE o

5% 1 6/9/2005

4 3% 1 1/1/2006
Canada FRL B R RFORER T & 2R OE R T3

Nova Scotia

*ﬁm‘%

B H P s e

Canada

Ontario

474/2007 4-£

% > (2007)

L

& .3‘1%51‘%?% LIS e sV 2 LF o - S e

SEEE (R G AR

2009-2010 = & & B RS ~ HA F1 55 > A%
SRR R GRS b
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European Union
Austria ~
Belgium -
Bulgaria -
Cyprus

Czech Republic ~

Denmark -

Estonia ~

Finland ~

France ~

Germany ~

Greece »

Hungary ~

Ireland -~ Italy ~

Latvia »

Lithuania ~

Luxembourg ~

Malta ~

Netherlands ~

Poland ~

Portugal ~

Romania ~

Slovakia -

Slovenia -

Spain ~ Sweden

Council

Directive
89/391/EEC ~

(1989)

Council
Directive
89/655/EEC ~

(1989)

Council
Directive
2000/54/EC

(2000 )

Council
Directive -
Framework
Agreement on
Prevention from
Sharp Injuries in
the Hospital and
Healthcare

Sector

BAMLFR AR % i B S 2 R %
THORE Y FIR 5 00 R B R L ik 2

BoAEHRET EMEAY ",4rf b ePRTHOIE R HE g FE S o

FIZL ER B TR B A EF 201 (TRH o AR
TOOFRRAAL TRAET LEHT P IEL LN

B % o

PR RBLPEETZFRAR  ELREREG P
I ARFAF AT kTR AR AV 7 Pl B
EHR e T REAE S o A e oy ¥ 2 gl M-
ERCSUE CN W SRR AN TR W ORI

i%%%ﬁ%&%g%?ﬂo

E FEcp ¢ A R 2013 & 2% o
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B 7L B EAR(E ) N
United Kingdom | f&/ ¥ 7% 4 A FHE 2RI o B H e T T AR
I I L ¢ RF R TRAG - R RP R KR RET R
RILHS R % v RERSEE RSt E R 2 HalEs
(1998 ) ¢ LA AF A AR S
(- T S VR o i - e N B U o f - S -
¢
¢ WhAREREEA Y B BT AR T R TR
77 B R e dREE > R B-H %0 2 k48 (blood
gas) HrF M EI TR FTEFALT -
Health Act: W3R G o Ay g E e 3
Code of ¢ ER G E AR e 2o
Practice forthe | ¢ #&#& 7 %gud Wb Bl nF R LR
Prevention and
Control of
Health Care
Associated
Infection
(2006 )
Germany Biological ¢ R RAmP Y kR PEE - S A SN
Agents in Health ES AR AR ST
Care and ¢ - RFEEN AT EFISNRRTR I RERE ¥
Welfare oo o preL RibpE RS TER ARG 0 2 TR
Facilities * oo
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B 7L T 52 AR (E ) x
(TRBA 250)
2% 12004
Taiwan ¥z riEs P HFE AR ES R FFY w2 2R
% P D2 FRBERY T R RS
oo
2 - % - 38
(2010)
P oz 2011 E4e > Fop il e 2 e BRI 0 B
Sl L FRHE X RRS 0 SRR FRIPEE
(2011) LFRAEEERAEY X REE
ok SN E G R BB R MUR - LRI AR 2
K AR FRRAM-FIFHEF P AEMERIFLR
% 287 ix FoOREFL2WIDEL X 2R Y AT
(2014 & iz Bads L pPHERE - PELAEFFLPEL TR Y
&) IFER T o
Japan FRIBHER S STl AN E e g etk o B9 o Jp 4
b b Feh{ - ARETRED T LB MBS -
(2011)
( Infection

prevention in
healthcare

facilities )
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B 7L B EAR(E ) LN

Korea Guideline for ¢ WEFEPfrikE 4 > E.d the Ministry of Employment
preventing of and Labor of Korea (MOEL ) fr& #* the Korea
injury for needle Occupational Safety and Health Agency (KOSHA ) ke
stick and sharp T%k SEAfeR I dlaeh L E - ?iﬁﬁﬂ%f)%iﬁvf;é%"l
vehicles in tidps o FHw A RIEP K FREEPHE R KT
health care Wk oo I ANeeR AR RN 0 B 2 o FE Eann g
workers. B > R HYEIY L At e B FH e

(2008 )
FE LR W E R FLERRE RS A S d o BRI R

"?”}3 7\3;-&; /E'J{E’L%L#Bﬁ’i‘g%}ﬁi YR I ’r’g_ﬁ ~ B AR '_—*J]_L:E s 4 ]K;(‘;}?Q/Q_J P i /%‘
e g st g 2 A s T A ¥ L aR A R & RhE Rk

i o

Z) EiEdRE kR R
1. #3347 % s& (Exposure Prevention Information Network, EPINet )
-3 pr i 47 i %o (EPINet) ¢ Janine Jagger ¥ 1.3 1991 £ B % » 5

R AR B R b o B e v 2 0% o p gt > EPINet &% B friF

%gwwiﬂ%ﬁﬁ%@%%%m\§m$géﬁ@§ﬁﬁw;?%§g3
B0 1 2013 ok & fui¥e 21 fEsE S ~ 83 BRI AL @ * (Global Initiative in
Healthcare Worker Safety, 2013a)

oL EL BTN R R RES 22 7 47 (Institute of Labor,
Occupational Safety and Health, Ministry of Labor, ILOSH 12 ™ f§ £ # #7) £ 4

A BEEE ki E kg LS E RAaE R I+ F Janine Jagger £ L 324E A ¥
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P k4R R 3F % 5t (Chinese Exposure Prevention Information Network,
Chinese EPINet ) i& {7 ( Shiao et al., 2008; Shiao et al., 2009; Wu et al., 2015 ) 4*&f
BEPPLGRE D FEIN2000 £ 2L ZRE LA FE Y 0 o2 FI G
B3Rz FXEE = a2 BAH LR T AR (TR T,
2010) -

o 23t Iy o eng —‘F*{ » 1993 £ % 1994 & &+ B = %5 Fx e71 Kiyoshi Kidouchi
RipBa Fh A B CAF LR BRI TLB I B0 AG &5k tse
4% > & Kidouchi #- EPINet #s:¥= p 3Z 3% 1995 & 12 " B4pid * F 45 p A &
BB T AN < BRI ER AT A B e T
1996 & & ;N gz > E 3 2007 # -4 £ Bk 5L (EPINet Japan) = 5 214 ﬁ =3

4e ~ (Smith, 2010) -

2. 3 THATRE B AR IR B e TR ( Workplace Health Indicator Tracking
and Evaluation, WHITE™ )

1 EHETRE R Ap IR B R TR (WHITE™) 24 £+ 2 hF G L
BiEA Berie  ena ks Ho# —s"[f‘;m Fma j()%ﬂﬁ.fiﬂ-\ AR SR =
Tk 35 )\jﬂ.»‘@ )y 13 F%}% (R IR P b i B FEE R foX 2t

G orft o A Bfedr MBI R et 2T 0 &3 (FHArY F A ehip T e
P Ji B FE e 2 5 g 0 et RF] s BERIEH (745 % enj pnd A e s

T L AP B %ﬁ*f# ( Alamgir et al., 2008; Ni et al., 2001 ) -

3. MedGate
MedGate % — 4 £ £ Benfpl kst b MEEE LT 2ApH ¥k
P BB AR RS A RERIVE CERFLZ RBEAER

A8
* o

a2 R* KA A IR k5L L EPINet 5 2 0 drdk 3o
18
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F 3 AR AP ER LR Y RR IR

%, e
2=
RO

e

PP AR kAL
( Exposure Prevention

Information Network;

EPINet )

AL SEE

a—

R IE AR ANETE I N = - A N

NESAEE - N TR S e N

SRR R RE S E RGBS ;L,,.ﬂfr'

EfeR G317 il A FER - FRT - 4

I ISR B 4 R E B
( Workplace Health

Indicator Tracking and

Evaluation; WHITE™ )

MedGate

TLTE B AR Y - B B R R 4 &

AR AR AR PR A WA Rl AF R R Y H - f e e

( Global Initiative in Healthcare Worker Safety, 2013a )

- B

P SIEETEE

Fi AR R BB RER R EPINet £ L 4R k3L (4odk 3) B % 4p

I AN RS L A S U i ﬁ\“x iR
FLo P oA E Y 2
Information Network; EPINet) o i & B

p L RETBUFY R EMSFR R A2k (X4

¢ R R A

i

-~

RERTO #1 %@

FAp LT R IR RE R R

3F kS 4H 4L SR k3 (Exposure Prevention

2
=22z

AN X

% B Rl @ % EPINet 4L B i
Ak

enift Fr set Hicdy (Bouya et al., 2020) e
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FIE X R2HEAN %

1993 & % B = £+ 4+ b L SF & 5 (EPINet) 2 p e = 1 i dp 4
% 5 2001 &3 4% 22252 (NSAP) > Perry 2 Jagger & A H:iE4 L 7
AT AR 4 Bt $21993-1994 # fr 2006-2007 # (i w18 ) 435 4 S o
4% 4Pk - 1993-1994 & > /ﬁa 5P E 100 et F 5 11.05 0 Iﬁa E A
100 /& 4+3 F 2 0.75 5 2006-2007 & » F it F Al L w5 6.67 £2 0.23 » }?a E S
a5 b A BT RE 40%8 69% (£ 4) 0 B AR FZTHREIRARKEHIE Y
kh (CDC) #3445 ~ «4dJcf £ (Sharps Disposal Containers, SDC ) & 3+ »

fard % 2001 & Ep2nk i g 4p M (Perry etal., 2012) -

L OAERE ERSER IR

& 100 F 44 % 1993-1994 &  2006-2007 # = % (%)
i 11.05 6.67 40
i % 0.75 0.23 69

Z RO 1990 & B 4p o se % 2 ELE R F L B0 A G P R DR s B

FAET R E W A 4T 0 R e 9P Memorial Sloan-Kettering g ¢ o
FEEET AT R 2AE S 2 FBERRRRYE XA GTRAE

Bom S dedr B R 58% ~ pou g TR D T1% ~ I AR g 4 SO
> 75% (Sohn et al., 2004) > & EPINet T4 (d 87 7\%5]‘%#% &) %ot p 2000

& NSAP i {s > 1993 3 2004 & #p fFF 7 oo 4H2 44 57 "5 34% ~ 12 A R 4
$ 3% 1< 51% > ¥ Memorial Sloan-Kettering &g ® < #7 7 4% % - & (Jagger et
al., 2008 ) -

#2017 # = }F*Jét’ » % W EPINet 3 3F % SvAa 73| % 245/ "5 10 4

(f>w
i
I
»
A
B
#

JoenEd ko wEBEERS 0 X 2L E G 6l
$ 2R S S RE N o E RS R ER G T TR oA st

20

doi:10.6342/NTU202100149



Fx (2011 & 5 1198 4= ; 2012 & 5 1290 4= ; 2013 & 5 1341 4= ; 2014 # 5
1326) A2+ 3P 7 ip- Zho M E T A WR L X XA EARM I D ok T
BE ﬁ TR - MEFARP PR ERL 245 D8 F (Mitchell et al.,
2017)

‘v £ < Alberta 523" % p g $%3# F 15 FF R ES T FR AR 5
BH 2EE W (2006)~ 18 (2009-2010) -4+ 2 5w 0 & 1000 & 2BRE 1= &
KaepH T G35 BT ERIEEE 30 (RR:0.88, 95%CI:
0.78,0.99) (Luetal,2015) > @ Ontario ** 2007 & F *% % > 427215 > 1 (F:3
4 FAT T F R0 43.3% (Chambers, Mustard, & Etches, 2015 ) o

E 2007 # &3 57 3 P PTG BREAE S Y o GEIREF A FEg
(36.2%) » ;f'-‘:'({%é_‘_ (33.7% ) % 2HE A > CEZHF A 4pk > (24
gr3 A kg F R0 (Hoffmann et al., 2013) o ¥ 4 4¢ -+ g“ﬁfgﬁgl‘% ( The
University Hospital Heidelberg ) »* 2008 & 351 » % >4+ 2 » 4 51:8% 245 chw
- 2FR2000 o FE G 448 BES B o 4Ry tE 1000 i 2 F R 4
A+ &84 69.0 BF4F Bx 2008 & 31:2% 242215 > 2009 & id 3f 350 B 4+
P BEx A HETEDSE 1000 B DB B R R & 524 &4 Bk o Fpos
BT DAL FRFRD T 21.9% 5 F A - R £ FEERES
fold TR A T B AR F RS T 50% (Hoffmann et al., 2013 ) »

AR 2018 E R R F E 2 E MBI R A IAFERF
HEEELLEHRFA AR 100 ¥R AR LI B34 3 F 100 =¥
AR22B > BERTIFR (1) 242 0% 583418 A5 Fpkad
(2) &23pdp bt i 5 (3) FRARRGRY ZEERLE 2 M 4t VB
WS g F AR B ARE % 2R N b p £ 08
Z* EBATiE Sy PRAFLIETVRE T L F L ML 48 (Schuurmans
etal.,2018) > AT HEEEIERFIFAT IR o

PRSP IRRBA AT REF 2 EIE > ok So
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Z BARMEPLFLRE R

R R BERELN/Y | FTHEHY | Fp R TS
ol P
United 2017/Journal N 2000- % K 2000 # F *5 % | EPINet ,& s+ i 3F 21,562
states of Hospital EPINet 3 | 2014 AR E SRR EB ¢ I
Infection “FRT 16,698 44+ 5 3 (77.4
L 9% ) ° 12000 & | 2014
£ 0 s Wik B s
P TREFEM LA
2011 £ K ET LT B
oo BT ERE O 2L
T RPESGT LR
TZ >EE 0T H A
(Mitchell et al., 2017 ) °
Canada 2015/ R X 2006- 5% > 4HE kp 15 7\%5-‘1%5 ’}3‘5’}]& 4707
Alberta | Occupational E4 PRI+ | 2010 (2006) ~ & 2wt 3T o & 1000 %
Medicine N} ‘,5’3% (2009-2010) PEAIEEL PG D
% Ut FHEIS BT EDGIELE
“tF PR %30 B (RR : 0.88,
AR e 959%CI : 0.78,0.99) - (Lu
etal., 2015)
Canada 2015/ BMC Workplace | 2004- A 3 iFag S A fLAT T R
Ontario | Health Safety and | 2012 (Ontario) F *% % | 43.3% ( Chambers, Mustard,
Services Insurance 4B (2007) & Etches, 2015) »
Research Board’s
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B e FhESY | FTHE | FET o~ 4% s
ol i
Program
for
Exposure
Incident
Reporting.

Germany | 2013/ Journal | /&4t = 2007- 2008 F 5l:E% >4 (2007 & % 4 -4 E 2 448
of g %g]x;; 2009 £ A3 2009 # Ty IR
Occupational FliE% 2AE - E (S 4
Medicine and FFTET 21.9% 0 350 4
Toxicology =g 4 #-4¢ o (Hoffmann et

al., 2013 )

Holland 2018/ Journal | Jeroen 2014- 2015 B @ % & p 4 | P FZ DAES S FuE
of Hospital Bosch 2017 £ LA A o T
Infection Hospital £ 7% 20.5% (p<0.05)

% 9.5% (p<0.05)> @ %
bR b E A h T o

22%" 2 FH 47455 3 SR
A 2.7%

Taiwan 2015/ 49 b'“r% f~ | 2011 2011 # —I?}% E g Eak Ul Sl rﬂ{%
Epidemiology 4o BxFEpEd o
& Infection A p Bt s I

TR L
4 o (Wuetal, 2015)
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Frovm o VAL Bkt X 2R A INA AR s ot g B

E)

-ﬁm,ﬂV$fé‘KﬁiégkwkE%W%wﬁia%ﬁwéﬂiiﬁﬁué’m%
BRFFREAPM DR T PR E  BEFE1 FTL % 24 o

BERE DAERHFILFAE O ONSAPAEF (8 > X 242 a9 Bir B &

3

Ko RRFR 2RO MEAA XL FREA > wF I ENI AL TR
HE A Fdcimd TS 5P EH B & ahét (Jagger & Perry, 2013) 0 ® 24
Frmge oF AR (B PAFF T FL - SURERE DK
3 E) 1&%@]{@%‘13—&4 R 60%  migf B > % 2R F g * kT
* 5?‘{% 2 25-35% (Jagger et al., 2008; Phillips et al., 2013 ) »
>R P& < mAHB G I8 (British Columbia) “%23 @ % 3| p # &
BRGV L ERZIG R A DEE > AFIEL DRI L o7 d Freo
EETERZER Y X 2R S RE Y 0 D SR b F T E 80-96% »
MOAFLE X AR - B AR e 0 B AkRE R DY R ¥
o R Fl A EEEEELE B 0 Bl i:@%‘%iﬂé{ﬁ?f%ﬁ‘ﬁﬁﬂ* 5 i d G
96% > ﬁiiﬁiéﬁiéi-éi—ﬁﬁ,%%ﬁ‘}- X P AE TR F G 92% o X PR AR
B S FRARRE RS o eV R S L 9T% 0 @ e R s
% 95% (Stringeretal.,2011)> 325 EF F L PFR > LR FEZX A0k g2 F

ER SRR SRR I g

| 4
o

RS AR Fl- R (1) TR LS
B0 (2) Flhfeds % 2B S X EIR AR S A B R GH 4 - (3) T 2R
# £ % %3+ % % fxds (Chambers, Mustard, Holness, et al., 2015) o 4-4+% > 4-2

g o A FHAE DAY AP TSE R iER vV B LG T .
r-fuuf‘?f}r}i"’?“ fi#bfﬁ?%}%,kkﬁmr\fﬁ,miﬁfmf}%&ﬁ

BHARILLF PR - TS A EREE AR ¥ b LB
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Fiints o B9 SHEFIHAX 2ELNRY O BFEK SRS Re g
FrRrsHrL 280 A KER T RT3 - Ko FRd P
2004 & B 4535 38 ¢ 2 4 EPINet 3 4F & SLil {7 4441 3 48 e Jp] > 3 2010 & 55 4
RAFHE? o~ D2 FRREFULAR 2011 & 22 & RFFrorp 2012 & B
doo T OE MR ﬁ}_m,ga&}_yaOL,;{‘jEﬁvIﬁLé_’iﬁ;é#&iﬁ.ﬁ’%giéff%
TR P 2017 F 2 & 2EE S FENGFAGRRAeR 2P T A AR Y
FPRMPERTYE ORI T R AR W ALAARET o Rl St
TRRFRA R SCEBE CEM > X 2EEFHRET CFHRLrFLFE

it 2 e BT g 2 LT

25

doi:10.6342/NTU202100149



¥ = & EPINet I fRi€ 4F 3 LB R RI%
(=)  EPINet |3k & $uif &30 4% i)

2004 # 9 ® 15 p EPINet [# g3l 4% j St s B 2ed sl 48 (£ 2 F,2015;
PR etal, 2005) > 4o » 2 F R Pt jdic s 11 7o £ 12010 £ =4 £ 7 %5
(FrEx2FdXWRA) ¥ -FA - F2 25 A1 GFe pTWFLAR
Fizw
ke Fofrber L by & o # 3 2017 # 4e ~ EPINet I 33 4F &k st F o Fa

‘H\'y

EERELFEY O 2R FRBCRY T SR RN R

23347 Fo vt r 2 FR AT (7 5 0 2011 A3 4R 2 deS 1,007 #
B Rt fh 47.2% 0 2012 # AL E 4R 2 B s 1,439 1 g B 4o 342
s g g Pt Gk 48.22% 5 2013 & A iE AR s BT M T 1352 i
(49.47%) » 2. t5iE & T ¥ » 2016 & -3 3T 4% * #ic s 889 i » P i % fqp 1t

it 42.01% (% 6)-

% GEPINet pFE 4R h 5 L E R G & ik

ER O BREHA) R EE®B) Odds(A/B)
2011 1,097(32.1) 2,324(67.9) 47.2%
2012 1,439(32.5) 2,984(67.5) 48.2%
2013 1,352(33.1) 2,733(66.9) 49.5%
2014 1,065(31.6) 2,302(68.4) 46.2%
2015 1,042(32.0) 2,218(68.0) 47.0%
2016 889(29.6) 2,116(70.4) 42.0%
“¥ 6,884(31.9) 14,677(68.1) 46.84%
26

doi:10.6342/NTU202100149



LE R B AR %

3,500
2984
3,000 2733
2324 2302
2,500
/\ 2218 i
1953
2,000
1,439
1,500 1,352
1,097 1,065 1,042
889
1,000 813
500
0
2011 2012 2013 2014 2015 2016 2017

e 43 (B cm— L |¥ i #ic

B 2EPINet P 3R k3L 2 & R T BB & i

(2) FRA S BE KEBF

HCEPINet -4+ AR FALA 72 2 Rl 4R e NF R A LA K FHI
534 1% 47 AR B0 49.2% 0 B F 441 2 (40.6%) 0 B HF 11 E
(102%); = £/ > 212012 #@ 4% e 5B > FHF? v 849 # (59%)~ ®
?Hm452 B(32%) 2 F FIR 129 # (9%) > 2013 £ 4F HHF F ¢ 851
2 (63%) TR FIR 378 (28%) # H F I 113 # (8%) 2014 & - 2016
EAFREDFE Y 05232 (59%) FEFRI01 (34%) 0 ¥ & FR59 &
(7%) 5 b h > FEY Pl FEEE G > BRTFF 49-63% > &

%51‘;-‘5?:"« 28-41% > ‘Eﬁ?ﬂ‘%&fﬁ@%i@iﬁﬁ" 7-10% (% 7)-

Fofg kSR (£ 7)) 2011 & (22%) o2 ¥l SR s 579 &
(53%) > 2 Fras SI18 & (47%) 2012 & = = FrRud £4 710 # (49%)

= —Pfl‘?c,729 % (51%)> 2013 & = = %F?os‘ié’ﬁﬁlt624 2 (46%) # 2 Fix
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728 # (54%)> 1 2017 & = = Frul FHE S f 2 Fheo S 420 &

(52%) > 42 P Il 404 393 i > ik 48% -

WG AR 0 20112017 £ f B Fled R de s F oo WS 93%A

96% > F &£ F 2 AgF o @ ébﬁi.‘?ﬁ%ﬂ%i@iﬁiﬁ‘ﬂ'l% 4%3 7% (% 7)-

FEN PR EFRAAFF IS FI2010 & 22 % (F 1 & 2HELRGR

BI) %2 F4 L= if2 - %23 (FRARSETARE,2010) 2 REied % 7
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% 7 4v ¥ < 4% EPINet i #F % L2 %Jﬁf#&fi&&j\ﬁﬁia\ﬁ (N=347)

ARt (%)
(AR 2 F A # Fdi/4e » EPINet i 4F 3 so2 FR 8 73k

FrEbe 2011
e 2012 2013 2014 2015 2016
Pk s
FEY 534(49) 849(59) 851(63) 657(62) 594(57) 523(59)
(15/16) (18/19) (19/20) (14/20) (14/20) (13/21)
W 441(41) 452(32) 378(28) 320(30) 371(36) 301(34)
(39/39) (38/39) (37/43) (31/53) (32/54) (28/55)
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20 >RALLYFFRIFLFRAT  BRLR

2011 2012 2013 2014 2015 2016

¥ b pdic
% (%)
Ve 3P
A 183(36.09) 183(36.45) 181(36.57) 181(36.42) 175(35.43) 174(35.51)
¢ 129(25.44) 126(25.1) 124(25.05) 127(25.55) 127(25.71) 129(26.33)
% 172(33.93) 170(33.86) 167(33.74) 166(33.40) 170(34.41) 165(33.67)

LI E  23(4.54) 23(4.58) 23(4.65) 23(4.63) 22(4.45) 22(4.49)

o= 82(16.17) 82(16.33) 81(16.36) 81(16.30) 81(16.40) 81(16.53)

F2 425(83.83) 420(83.67) 414(83.64) 416(83.70) 413(83.60) 409(83.47)

L% 3 507 502 495 497 494 490
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# 212011 # % 2016 = %51‘%%—?? v iREE

e 2 LR RER N L 4 gt
o]
-3 & 2dl - 4d] %23 - &3 %23 - 83 % 2
£ R v AR e (%)
16752111 144557 1178466 350 5051605 2359153 593634 21948
o (99.14)  (0.86) (99.97)  (0.03) (68.17) (31.83) (96.43)  (3.57)
17092823 205918 1186900 150 4628623 2936978 622003 40125
. (98.81)  (1.19) (99.99) (0.01) (61.18) (38.82) (93.94)  (6.06)
16258974 169532 1067289 30883 3258832 4254236 569434 131232
o (98.97) (1.03) (97.19) (2.81) (43.38) (56.62) (81.27) (18.73)
16003825 835934 829371 200736 1934623 5868974 415096 318860
o (95.04)  (4.96) (80.51) (19.49) (24.79) (75.21) (56.56) (43.44)
15444109 2413664 656396 290177 1184726 6888408 247585 519425
P (86.48) (13.52) (69.34) (30.66) (14.67) (85.33) (32.28) (67.72)
14548673 5587056 489271 442528 756392 7674088 107225 688982
o (72.25) (27.75) (52.51) (47.49)  (8.97) (91.03) (13.47) (86.53)
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S N A

PEFREERLDEE NP L AEME PR RS B
9tk 2 #74 4RE L S ] 4 0.86% ~ 0.003% ~ 31.83%% 3.57% > T 2016 & pE
TORAE N RIE AT 5 27.75% ~ 47.49%% 86.53% 0 AR T B
@;$£@£%?”$ﬁ$ﬁ’ﬁi%ﬁ@ﬁ%%%&%?vawﬁwﬁﬁﬁ

Frtedtged o % F52775% A& 22

)

'—':“_l_ . 7 2
N N

FHEZ 2L B/ RTAES 2 8L R

o

P REERFHETILL R F

2011 2012 2013 2014 2015 2016

%

EX i 6.05 7.68 13.20 23.85 32.87 42.13
A IR o 0.86 1.19 1.03 4.96 13.52 27.75
N SER N 0.03 0.01 2.81 19.49 30.66 47.49
IR R & 31.83 38.82 56.62 75.21 85.33 91.03
N 3.57 6.06 18.73 43.44 67.72 86.53
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S8 R 2RLSELSPFLAN

% 3% EPINet #73d 48 2 -4+ 5

l’/

T AR R FEFAMEA 1 A&

FHARIRAT TR S 2RF R AR F R S e T 2R S

(% 18) £ 2REFE AR
B (2 23) FN2REFFAASPRE (R 24) FRHLEFTAALST K
tpte (% 242 2HPH) BB 2RFRBEFH AR (2 2L 2RFRP

Hf o 7 AMEPINet4F 2 FF AR 2444 F

PR R B AR 2REpF

Bz 2HEFE A FHIEPINet #1 8 N2 4 F(%)=2 WL FF A& P i

('&f'%\' 25) °

PREFE RSP A/ 2 ML F R RS2 2R S

L BRIt AT AR TS 2RFRBEEERAFR A R (E2: 4)

2011 2012 2013 2014 2015 2016

ks
ok S
Ey %5 F;}oﬁk’]‘#§f1§f AR 250,032 257,984 265,113 270,210 278,891 287,380
%g FF 57,564 59,069 60,736 62,295 63,806 65,202
HIm AR 133,470 137,761 141,047 142,857 148,373 153,663
%g R4 R 58,998 61,154 63,330 65,058 66,712 68,515
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% 24 %5 Fudbde Foirde ip 20 2 R4S 2 (Fn=44)

2011 2012 2013 2014 2015 2016
SRS o
(95%% i % f¥)
4010 1032 4064 3111 3476 2711
>
(3164-4856)  (710-1354) (3174-4953) (2579-3644) (2978-3974) (2172-3249)
653 628 717 637 661 569
FEr
(413-893)  (409-847)  (436-997)  (408-865)  (400-922)  (354-784)
2899 2846 2834 2036 2362 1796
E LGN
(2221-3576) (2140-3551) (2161-3508) (1635-2437) (1939-2785) (1451-2139)
459 402 513 439 453 346
F o S

(273-645)  (239-565)  (263-762)  (302-575)  (295-611)  (139-552)

*n ?ﬁt‘%wx

F 25 Q1% & 24w 2R S > H 2011 £ 4R S5 1.60% 0 H g
%5 1.27-1.94 > 2012 & -4 5 5 1.50% > 2013 & 44 S ety + 2 3 1.53% »

EF 2014 273 1.15% 0 2015 & 5 1.25% » £.18 2016 & "% 5 0.94% o

425 4ans 2 RER S

2011 2012 2013 2014 2015 2016
fii gop 5 %
(95%¢2 i % )
1.60 1.50 1.53 1.15 1.25 0.94

E i}
(1.27-1.94) (1.19-1.81) (1.20-1.87) (0.95-1.35) (1.07-1.43) (0.76-1.13)
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Frd 2R RS FRI LRI

Bl TR 10 A0 o MR N Z e L FAHE FRT RS 4
FrABRR S SRR LY SRR (AR 2 EV SRR 2P T
2AHEYARRE) ERGE (A EAY 2HIRGE  F 2R G2 R
ERGF) 2R B T ERANTHZAERBVFRLT IS LY R D
Ao Ep R FE R HY FR AR < VP RO EX 245D
PRFEE A X PP LRGFEETIE CRFI L, FIANE FES
SR FARSR 8 F AR AL 2R Y i E L AT 2016 AT 24
SV AFBRERGT AL RPERLGFAGTE AL REER G PR
Ao Bl 9 MERTESEAOBEE FRTES LS EY X 2HER
P EBB A BHD - o Y FRA T 2L R FTRIGEARS A

AL AR K 2012 g H A 0 3 2016 £ F T UEARE o ks 0 & 244
p2014 &9 SRR AR e 0 HEP Fu bl A 0 2016 £ % 24D R

*F L AR o AR Y DA (LB 10)

WEEZE O ET
FR R = BB FL R 2
14
1 % 2000
~ 10 = = = = S 1500
L g = = = E = =
i 6 = = = = T E 1000
i = = = = = B
g = = = = — s
= = = = 7= 00
2 I E IE JNE JIE -
2011 2012 2013 2014 2015 2016
munmnn JEZE T EL R wessen o EHRRE = ST HPHE
------ JEL 2 EILER am e FEHESER m— 5 B ER

Bl 7 P27 o4 R E H AR
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RE 2 LS &
HH 3 B BT LRSS

35
— — 120
3 = =
— = = =. 100 ~
£ 2'2 = = = go 1
M 15 = = = 60 [
= 1 = = = 40 ﬁ
& = = = H
0.5 = = = 20
0 -— - = = 0
2011 2012 2013 2014 2015 2016
i JEZA 2T H T w2 E T B RS 4EFT B R E
------ JEZEH HILGHR = = 2 EfLE®R st EILEGR
B 8 %% 4 £ 15+ BY SR 2143 FARE
IR B ST
EﬁiEi/ﬁHLféi@%%“
2.5 1000
2 e -~ ?E 800
g\g: 15 % E = % 600
i = s ., =
= e - e
Y = = iy
05 % — ‘“ﬁ 200
o NZE~ NI7= ||||| = W=
1 2 3 5 6
mmnn JEZ 45 E SRR s 2R H A HRE HEST E =
------ JEZE HILGR = = i HILER dagtEILER

IR S R S E A
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gt
HH 3 B BB LRSS

0.8

0.7 — = 80
. 06 — = = Y ~
2os wENJJE o E -
;% 0.4 = = = = % 40 ﬂﬂ;
503 = = = e — = ¥
oo JE 2 )E < wi

0.1 = = e I

. E_ g _ 2 = .
2011 2012 2013 2015 2016
R e e A =N E e E g e e A = gBst ELHER &
soceee JELZLF EFGH e == ZE AT s EALGR

B 10 & 4-¢ 3R & &4 FARS

@ % EPINEtif 4F & 5aaptda i 0 2D © £ 8% 242 hit * 952 ¢4 4
PR R FE AR SRS RLERSP I A LR
T4 2634 3304 2608LERZ PRSPPI EADEFEARTE S
% #9¢22011 £ 2015 ik F LR (t=-2.14,p=0.04) - 2012 & & 2016

EE¥ 4P (1=-3.06,p=0.003) ~2013 &£ 2016 £ F A F £ & (t=-2.91,
p=0.005) -~ 2015 & ¢r 2016 = & ¥ % £ (t=-2.03,p=0.045) 2 2011 # ¢z 2016

EEE LR (1=-341,p=0001) > Hept A EHF LR -

Z 27 1 ‘éﬁ}i%ﬁf’# FEFHIRA T 2011 & 22 2015 & £ A

iz

AN

¥4 P (1=214,p=004) Bt A EHFLE | VEIFLL TS
FIREFLE > 4o 2852011 & 2014 & (t=-2.60, p=0.012) -~ 2012 & £

2014 & (t=-2.21,p=0.03) ~ 2013 i £7 2014 # (t=-2.13,p=0.04) -~ 2011 & ¢2
2015 & (t=-2.01, p=0.05) - 2015 & ¥ 2016 & (t=-2.35, p=0.02) -~ 2013 & 2
2016 & (t=-3.21, p=0.002) -~ 2012 & ¢2 2016 & (t=-3.24, p=0.002) -~ 2011 &

22 2016 &= (t=-3.65, p=0.0006) -
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PR A TR AP R S S BRI FLE > o 3252011
#¢72014 & (t=-2.64,p=0.01) - 2012 # ¢ 2015 & (t=-3.17, p=0.003) - 2013
#1015 & (1=-2.28, p=0.03) -~ 2011 i £ 2015 & (t=-3.33, p=0.002) -~ 2014
#272016 £ (t=-2.72,p=0.009) - 2013 i ¥ 2016 & (t=-2.76, p=0.009) -
2012 # ¥ 2016 & (t=-3.74, p=0.0005) - 2011 # ¥7 2016 & (t=-3.59,
p=0.0008) ; # 33 & 44 4 % 11 2014 & £ 2016 £ (t=-2.54, p=0.01) - 2012
&1 2016 & (t=-2.45,p=0.02) -~ 2011 & £ 2016 % (t=-3.39, p=0.001) % F.Af

FLE

Hapo FRFMAR ~Zud R RAMFERLEREF D RA
TR AERFELR L4 294 304 31

£ 0340 30 BEAPFEIRLE R T2 4pR o JIr P S 2 3 R
BEXRARGSPL S LB 2L AR T BEE R M (r=-

094) > ¥ -HFALE (p=0.006) -
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% 26 »t$2 2011-2016 > R4 F 2 £ B

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -0.29
(0.77) a a a Bl
2013 # -0.08 0.19
(0.94) (0.85) Bl Bl Bl
2014 = -2.25 -1.90 -1.89
(0.03) (0.06) (0.06) Bl Bl
2015 = -2.14 -1.78 -1.78 0.31
(0.04*) (0.08) (0.08) (0.76) Bl
2016 = -341 -3.06 -2.91 -1.54 -2.03
(0.001%) (0.003%) (0.005%) (0.13) (0.045%)
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% 27 ¢ $ 2011-2016 %5 i A O

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -0.26
(0.80) Bl Bl - -
2013 # 0.15 0.40
(0.88) (0.69) Bl Bl Bl
2014 = -041 -0.16 -0.54
(0.68) (0.87) (0.59) Bl Bl
2015 = -2.14 -0.10 -0.47 0.05
(0.04*) (0.92) (0.64) (0.96) Bl
2016 = -0.99 -0.77 -1.09 -0.61 -0.63
(0.32) (0.44) (0.28) (0.54) (0.53)
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# 28 v 2011-2016 2 A R 4 F 2 £ B

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -0.30
(0.77) a a Bl Bl
2013 # -0.47 -0.16
(0.64) (0.87) : : :
2014 = -2.60 -2.21 -2.13
(0.012%) (0.03%) (0.04%) ; a
2015 = -2.01 -1.63 -1.51 0.84
(0.05%) (0.11) (0.13) (0.40) a
2016 = -3.65 -3.24 -3.21 -1.44 -2.35
(0.0006*) (0.002%) (0.002%) (0.15) (0.02%)
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% 29 rt 4% 2011-2016 %5}%‘ A R g2 48

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -0.59
(0.56) Bl Bl - -
2013 # 0.13 0.65
(0.90) (0.52) Bl Bl Bl
2014 = -0.55 0.10 -0.61
(0.58) (0.92) (0.54) Bl Bl
2015 = -0.50 0.13 -0.57 0.03
(0.62) (0.90) (0.57) (0.97) Bl
2016 = -1.26 -0.76 -1.24 -0.93 0.92
(0.21) (0.45) (0.22) (0.36) (0.36)
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# 30 »t 4% 2011-2016 7 s g4 2 £ B

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = 0.10
(0.92) a Bl Bl Bl
2013 # 0.17 0.07
(0.87) (0.95) Bl Bl Bl
2014 = -1.27 -1.42 -1.42
(0.21) (0.16) (0.16) Bl Bl
2015 = -0.51 -0.65 -0.69 1.01
(0.61) (0.52) (0.49) (0.31) Bl
2016 = -1.68 -1.83 -1.81 -0.52 -1.55
(0.09) (0.07) (0.08) (0.61) (0.12)
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# 31 v $# 2011-2016 %% § 1 st WAL F 2 L B

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = 1.23
(0.22) a a Bl Bl
2013 # 1.24 0.62
(0.22) (0.54) Bl Bl -
2014 = 0.36 -0.88 -1.06
(0.72) (0.38) (0.30) Bl -
2015 = -0.03 -1.38 -1.28 -0.42
(0.97) (0.17) (0.21) (0.67) Bl
2016 = -0.53 -1.83 -1.53 -0.91 -0.55
(0.59) (0.07) (0.13) (0.36) (0.59)
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7 32 v # 2011-2016 #*R g B 44 K2 £ R

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -1.49
(0.14) a a a Bl
2013 # -1.65 -0.32
(0.10) (0.75) B B a
2014 = -2.64 -1.81 -1.21
(0.01%) (0.08) (0.23) Bl Bl
2015 = -3.33 -3.17 -2.28 -1.80
(0.002%) (0.003%) (0.03%) (0.08) B
2016 = -3.59 -3.74 -2.76 -2.72 -1.42
(0.0008*) (0.0005%) (0.009%) (0.009%) (0.14)
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# 33 42 2011-2016 % 444+ 2 £ B

2011 = 2012 = 2013 # 2014 & 2015 &
T Value
(p value)
2012 = -1.09
(0.28) Bl Bl Bl Bl
2013 # -2.17 -1.07
(0.03%) (0.29) a B a
2014 = -1.71 -0.56 0.63
(0.09) (0.58) (0.53) : Bl
2015 = -1.68 -0.62 0.40 -1.33
(0.10) (0.54) (0.69) (0.89) :
2016 = -3.39 -2.45 -1.91 -2.54 -1.85
(0.001%) (0.02%) (0.06) (0.01%) (0.07)
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F 3 rREGEPFEL 2ET 2 PR

ENCECACR ST

s p-value
X EER T F -0.94 0.006"
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$1%
¥ - & fI* EPINet & 3t4 2 H 3B A4 5 8%

ARG AP R R cR R A S EPINet €47 std 2 AR 2 RS GF R
HFR 42017 & 4c » EPINet b i 4F ¢ 5oz Fprbesrd (£ 347 30
52011 % 2016 & ff EPINet i i 42 i i ) F R 4E2 #25 F17 2 &8
;%Jzi%;}%]!;{f'{— v £ % 44 w-‘)ﬁf]‘%’;ﬁ‘ﬁ]ﬁ ~ 5 AFH A 2011 & 3 2016 & 43 &

g R R (4 18) B RPN Z O BEES AL RS E (Y
67.08%% 75.48%) H =t s THEw g B 4 (6.13%% 13.87%) £ 34§ % i1 64
£ (16.81%3 21.56% ) ° FiE— # A 7 Fi¢ * 2b% 2 &4 #r5ldecn B %
g TNt ) bFEs Ltk B T FA 6%
EPINet 4 il F % 22 fFfait o 5 #e2t% 280 ol dechp § > BT 561

FTRPEWANE KPP OEL S EKF R PRSI CAF R f e

REERE S Ti- T3 X 2E LA TERY L AERRYZRT o
i f

Td Bl 7#37 708 FEHEP TR B 8 B FIAHEY D
B FARE B 9 HFRT RS Y R AR AR B 10 & 4Y R g
PEARR e BlY FRAL 2EERTFFARL X 2R 2 Ty gt
A5 s BB e I‘Jc (Schuurmans et al., 2018 ) H & > 4+2 & * {5 4-4L 3
AR THEIHMERLGARRFZEE 2 AT F 0 E B EPINet 12
(d87iﬁhﬁw)@%52%OﬁNWA WiEfs 0 1993 3 2004 & 7
B2 FE AR TR 34% ~ 2 AR 4R % K 51% (Mitchell et al., 2017 ) -
2017 & #§ ~ 47 EPINet i SR T4 > Bom & 2 4F 5 pgf "% 0 &t e 4 5
REEREFRILAS 0 FIEE DAL R Gt Gl aEs A 0 P& S HORG F 24 E

5 4 Ads N Exds (Mitchell et al., 2017 ) o

PERGESFE SR TN R G FAMEd 2w 014%k & A3
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029% £ T % 3 0.16% ~ #5% T B 45d = 2% 0.22%:% & % 13 0.06% ~ & 4+
g 2011 # 0.06%% 2016 # "% T 0.02% ~ B 15 #2335 700 452011 & 444 5 54

1.15% > >+ 2013 & 4 - tg+ = > 2016 = % 3 0.73% (L % 19); B2 4&
FIRVHE 2EE 2 LAFR PRI BFF AR NFEREN R RS
R FRAEF  SEHLMA L SR ST EFREH A S FRR

(F2 AT FF 2,2017) 0 ¥ A F RT3 G2 L3 Baffp - Wik
Bl FRAEE R FRY A DEE A LYRERD D FRIRIRING
FREREFEZFRES (ot Bl o~ S o0 P REFRF) T A7
THRAIL MR A AR E ML A BRI N T PR TR

LR E TR R F] o
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FoBIFUBE2LERTRR

ALY AR R AT Y A L RF Y - ME R S & 2R
2 R HEE AT HFRIRNE 2L LY e R ER A0 il
BEWF A DG @ * o 7o d 2011£0.86%% 2016# + 2 $27.75% ~ % §
% A5 d 0.03%F 2 147.49% 0 9% F % 44 31.83%3 2016& 5 91.03% » 5
544 4 357%F 2 186.53% (£ 22) Mt EBTHRTERGEL | R
AL R o P H AR KD 22 0.38%:3% £ 55 KT 0.05% 0 B ERT R 4
B4t 5T 13.05% (4 19) 3 R F WEPINet T4 (d 87 R F sk i) #
2000 NSPAT i {8 > 19933 2004 & #p B 5 & 42 & 43¢ 5 T %% 34% (Mitchell
etal ,2017) > Bg7 % 24 EmP FHET £ o HP FmF 3 TREHER o A &
—HARE RS R L D BT 2 EERT R L AR
gk 2 SRR RS LT M HER AR £ 2 (Balloutetal,
2016) >~ FFTF S PP & RA LTI AR EP NG ey &

TS SENE B Pty A

20118127 o =2 fz @ "% 2883 0 B1 (FhF) 556§
AR 2012E 42 FRBHEHTCRFR A ARALRBMR WA S
FRALM BT EP R IS A 20 R EE 2HL 0 (FRiz)
FLOLGEFR 0 ERFR LR 21 P 22 @A AP FEFL - LRFL
LR FRSTR R o B A %F%éi%;’?%ﬁ‘r%?ﬁii@g 72011 # B
der TRREEARA RN | FLTRE HF FP AR 2 E Do mEp
FooXA0ISEALTRL 2ELFMA @ BEA TR 2 ERGERET

Food KPTE O M016E FoR Bt ¥ e 2LV SRR bt B0

42.13% > & E ] (Fhid) $56HF LR LHRAG T FoRTES o SR
PR @t il ARy FIRRY X 285 a )L FR e @ S TRA L
ARZFF R FRART AL -
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8
I

TSP FAZ 2L NG

FIFE FR TR DAL R R E O T DRGE T M A eg 4 F
(Ballout et al., 2016; Hoffmann et al., 2013; Wicker et al., 2014 ) - * 7 3 %% 3 1
,Jﬁéﬁﬁgi‘ﬁﬁl%bﬁﬂﬁliﬁ Tedsiz gt B s TESRTES ) 22
70 77 7 4P Fe (Shiao et al., 2008 ) o 12 2011 # & 2016 & & %2 > &L 4HfL 5 2 @ *

FEMEEA R B DR S EEA R AR S TS BT S R

(w.

FTEHHPF2HERYIPERFAL T A 2RHGEL FEL 24 E
PR R AH > TR FLR A ERA R R 2P I D2
Ty % Bor AR F ' M 34%~71% (Mitchell etal., 2017; Sohn et al.,
2004) - & 2HERFERT S A K RERFTAS > TR 2R
et bl B bRk e Bt R ek 2R STl R EHL G A
BEerh "R T IR AR EFITRED P TR AR g g B A
FURALARME - RBREPH YR G § VEERFFILE - BRI
G f ORI AR AT hdhg g o fe p 2017 E FREEAIR B 0 PR A m e
HERPHEHE 2LE R EFRA I HFP o A LD F (2015) F¥ g
BRNEREBL 2ELF I FRIFHAP LT LFERAEHT BT

FhAR2HELL -

T KA FEY ek FRIENTS 4 0 % 15 Tﬁ)%‘l‘m“rkfﬁl ¥
PERRFEY CUFFEA I TERE 340457 F 0 £ RBFIK
“F 0 AR i 207-226 ) 0 3 % F IR e 12 Fo 4R i 4 24-51 2
ERE S EXE Wgﬁﬂ»ﬁﬁ#&ﬁﬁmﬁqﬁ"l§§ﬁu*§%$@
WRFEE FFRR SRS RE 22010 # 51 % 2L KRR F S F
125 FRRFEY 2 AR FRGEAL FEHAF 3 F
BP RV FIRA G R aFI s 2000 & 2 g IR Y B L T E R TR

G AP S anAz 3 & (Sharmaetal., 2009) ; ¥ 22011 # 97 3 ¢ IR
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@wiiy;gjﬁﬁlﬁﬁﬁiéﬁﬁﬂﬁmﬁT%(Vm%mmmam”
2011) > HFFFLFRFEFL PR X 26500 R EARH LD
FERIEAFEL D

BFE L A e WS R & 2 AR R B Ry o
BLXBAFHPAIR - AR p EREFARFPHE T2 e f g
FRTVR DV - 2 e WA A2 T 00 Rl p o o AR

i o
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¥r & Fyg
-y PRSP GG

$82 AR 7 il 37 %5 FoBic ) ik i i3 5 %5 FWHN86% 2 H gk TV i

S
|
=

BER RRHGILAFREDA R SE B DAL G

T R T N it T

1y

~ ARz 43 F ¢ (Underreporting )

AT Srie  EPINet #5403 & si2 HcppaeH A S B F AL FRin
o RHARFEABERL L AP RBY BN BRET 2FLFY
#7 2017 # EPINet FAL B A 478 3 p 2011 % 2012 & -0 F £ dcd 2353 &
+2 3 2,891 % ﬁi‘l’?%ﬂ%ﬂ 162 73 5 198 75 2102 # (S 4L R B £ T
oo AR FIRRIY 198 R D 438 Fo d LT HFRT U FIRH 0 KA
WA F T AN LA RS T AR 2 2017 E P B A RIIF R AR
B4 5% BFEFEE L 66% HAUEHFLLRFSHEFEL LD IO
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