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Abstract
Background 

Percutaneous injury (PI) is the most common occupational hazard for healthcare 

workers (HCWs), especially the high infection risk PI from source patients who are 

positive blood-borne pathogens (BBP).  These include risk of infection and 

seroconversion, impacts to physical health due to post-exposure prophylaxis and even 

threat of death.  Even more crucial are feeling psychological harm and unsafe working 

environment.   All of these risks have great impacts to HCWs and healthcare settings.

Objectives 

This study includes three parts.  First is to estimate the incidence of PI in Taiwan 

so as to understand PI occurring trend and to provide baseline data before mandatory 

usage of safety needles; Second is to further analyze high infection risk PI to different job 

category of HCWs and estimate risk of seroconversion; The final part is to conduct 

qualitative in-depth interviews with HCWs experiencing high infection risk PI to 

understand their psychological impacts.  Through these three parts, the study aims to 

provide more precise references and suggestions to medical practice environment.  

Methods 

The first and second parts of the study adopted a retrospective secondary data 

analysis approach, with reporting and tracking data from Chinese Exposure Prevention 

Information Network (EPINet) of the Center for Medical Employees’ Safety and Health 

being analyzed and estimated by using statistical software JMP and SAS.   The third of 

the study was designed using qualitative methods and purposive sampling approach.  In-

depth interviews were conducted for data collection, qualitative content analysis was 

performed and also the stringency rigor of the research was taken into account. 

Results 

The results of the first part revealed a national estimate of PI between 6710 and 

8319 in 2011 by using estimated number of hospital beds, full-time HCWs, and days of 

inpatient care, which are similar to a previous study using 2004 data.  There are 

increasing trend in reporting numbers of physicians and high infection risk PI of HIV. 

The second part’s results showed that high infection risk PI for physicians often 

occur in delivery room, examination room and operation room; for nurses in dialysis room, 
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ICU, and ward; and for medical technician in ICU, blood collection counter; while for 

support personnel in ward.  In addition, the notification data in 2012 revealed the 

incidence of any positive high infection risk PI for HCWs is 0.87 cases/100 full-time 

HCWs.  The estimated annual number of high infection risk PI is 52~133 persons due 

to HBV, 41~82 to HCV and <1~5 to HIV.  

The qualitative study results of the third part of analyzing psychosocial impacts of 

infectious PI had been extracted into five themes: emotional distress, perceived threat of 

seroconversion, perceived lacking humanity support from work, altered professional 

enthusiasm, and positive adjustment.

Conclusions and Suggestions 

The study suggests healthcare settings should provide different prevention 

education training and relevant preventive interventions to HCWs based on their job 

categories as location and mechanisms for highly infectious PI are different.  It is 

necessary for healthcare settings to set up a single window reporting system and standard 

procedures after PI.  Healthcare settings should also provide the most updated 

information and protect such HCWs’ rights as taking work-related injury leave and 

making referral to psychological consultations.  The study also suggests government 

authorities supervise and audit healthcare settings to ensure their PI reporting and replace 

rates of using safety needles are in compliant with regulations.  Furthermore, it may be 

necessary to conduct a cost and benefit analysis to explore whether the use of safety 

needles could reduce the PI incidence rate so as to reduce economic cost. The study results 

may also be used as a reference for future policy making. 

Keywords 

percutaneous injury (PI), high infection risk, Exposure Prevention Information Network 

(EPINet), seroconversion, psychological impact.  
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1 

( percutaneous injury, PI )

20

B ( hepatitis B virus, HBV ) C ( hepatitis 

C virus, HCV ) ( human immunodeficiency virus, HIV )

( Adams, 2012 Wu et al., 2015

2013 2008 )

( Watterson, 2004 )

2004 14 EPINet ( Exposure 

Prevention Information Network, EPINet )

8,000 ( Shiao et al., 2008 )

2010 3 EPINet

2011 ( 2015 )

EPINet

2011 12

21 56 101 101

( 2013

2015 )
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(

) ( Centers for Disease Control and Prevention, 

CDC, 2013 ) ( World Health Organization, WHO )

B C

66,000 16,000 1,000 HBV HCV HIV

37.0% 39.0% 4.4%

( Prüss-Üstün, Rapiti, & Hutin, 2005; WHO, 2002 )

23%-88%

( CDC, 2013 )

( 2013 )

( Treloar, et al., 1995; Wald, 2009 ) 30

( Henry, et al., 1990 )

( Winchester et al., 2012; Zhang & Yu, 2013 )
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1.

2.

3.

4.

1.

2.

3.

4.

--

1.

2.
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( percutaneous injury, PI )

( healthcare workers, HCWs )

1. ( physician ) /

2. ( nurse )

3. ( medical technician )

4. ( support personnel )

( blood-borne pathogens, BBP )

B ( Hepatitis B virus, 

HBV ) C ( Hepatitis C virus, HCV ) ( Human 

Immunodeficiency Virus, HIV ) ( Syphilis )

( source patient )

1. B

C ( )

2. B

C

3.
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( high risk infectious percutaneous injury )

EPINet Exposure Prevention Information Network

Jannine Jagger 2003 Jagger

EPINet
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( Prüss-Ustün et al., 2005; WHO, 2002 ) ( under-

report ) 39.4%~82% ( Ghofranipour et al., 2009; Shiao, McLaws, Lin, Jagger, & 

Chen, 2009; Wicker, Ludwig, Gottschalk, & Rabenau, 2008 )

384,325 ( CDC, 2013 )

( )

1,598 31.5% 12

( Wicker et al., 2008 ) 300

38.3%

( Elmiyeh et al., 2004 ) 65.0% 5

( Martins, Coelho, Vieira, Matos, & Pinto, 2012 )

699 83.0% ( n = 582 )

( Makary et al., 2007 ) 860

45.6% 1 ( Smith, Mihashi, Adachi, Nakashima, & 

Ishitake, 2006 ) 8,645 12.7%

87.3% ( Guo, Shiao, Chuang, & Huang, 

1999 ) ( 1

( ) 1,000

EPINet 2007 29 1,000

279.7 334.9 161.6

( Perry, Parker, & Jagger, 2009 ) 2009 2011 67

1,000 62 ( Yoshikawa et al., 2013 )
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EPINet 1,000

62.2 ( 95% CI = 48.2~81.6) ( Shiao et al., 2008 ) ( 1

( ) 1,000

1,000 23~103

1,000 610~674

1,000 839 ( Lee, Botteman, 

Xanthakos, & Nicklasson, 2005 ) 37

1,000 101 84

EPINet 1,000

45 ( 95% CI = 31.3~58.7 ) ( Shiao et al., 2008 )

1,000 155-186 ( Shiao et al., 2009 ) ( 1

( ) 10,000

EPINet 10,000

3.2 ( 95% CI = 2.5~3.8 ) ( Shiao et al., 2008 )

( 1
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1

/1,000 Beds /1,000 HCWs /10,000
Inpatient days

87.3% (7550/8645)
(Shiao,et al.,1999)

62.2
(Shiao,et al.,2008)

45.0
(Shiao,et al.,2008)

155-186
(Shiao et al., 2009)

3.2
(Shiao,et 
al.,2008)

83.3% (582/699)/
(Makary et al., 2007)

279.7
334.9

161.6
(Perry, Parker, & 
Jagger, 2009)

23~103
610~674
839

(Lee,et al., 2005)

--

45.6% (392/860)/
(Smith, Mihashi, 
Adachi, Nakashima, & 
Ishitake, 2006)

62
(Yoshikawa et al., 
2013)

-- --

38.3% (115/300)/
(Elmiyeh et al., 2004)

127.4
(Elder & Paterson, 
2006)

-- --

31.5% (503/1598)/
(Wicker, et al, 2008)

-- -- --

64.5% (234/363)/
(Martins, et al., 2012)

-- -- --

-- -- 101
84

(Ippolito, et al., 
1999)

--
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( )

9

0.2-4.7 ( Guo et al., 1999; Shiao et al., 2002; 2008 )

( 42%~74% )

( 2012

Adams, 2012 Lee et al., 2005 )

( )

1.

2. 3. 4. 5. 6.

( Prüss-Üstün, Rapiti, & Hutin, 2003 )

( 14.1%~27.5% ) ( 20.4% )

( 11.3%~21.1% ) ( 10.7%~16.5% ) ( 2012 Shiao et al., 2008

Watterson, 2004 Wu et al., 2015 )

( Cutter & Jordan, 2012

Wu et al., 2015 2012 ) ( 2012 )

( 43.3% )

( 20.4% ) ( 45.4% )

( 39.5% ) ( 18.5% )

( 15.5% ) ( 15.4% )

( 18.0% ) ( 40.0% )

( 2012 )

( )

66.4%

32.7% 33.8%

14.0% ( Wu et al., 2015 )

43.7% 34.3%
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41.0% ( 29.9% )

( 27.3% ) ( 2012 )

26%~85% ( Trim & Elliott, 

2003 ) 39.4%~75% ( Ghofranipour et al., 2009; 

Wicker et al., 2008 )

87% 18% ( Guo et al., 1999 )

( 2009 ) EPINet

1,000 36.1

1,000

170 21.1% 79.9%

90.2% 86.4% 73.3%

68.4% ( Shiao et al., 2009 )

( Lee et al., 2005 )

B ( Boal et al., 2008; Shiao et al., 2009 )

( Bahadori & Sadigh, 2010; Boal et al., 2008; 2005 )
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( Lee et al., 2005 2013 )

1000 839-880

( Aiken, Sloane, & Klocinski, 1997 ) 2004

1,000 45

8,100 ( 95%CI = 5,634-10,566 ) ( Shiao et 

al., 2008 ) 30,000

( 2011 )

( blood-borne pathogens )

( blood-borne pathogens, BBP ) B

( Hepatitis B virus, HBV ) C ( Hepatitis C virus, HCV )

( Human Immunodeficiency Virus, HIV ) ( Syphilis )

( ) B ( Hepatitis B virus )

B ( Hepatitis B virus, HBV ) DNA B

DNA polymerase

B anti-HBs anti-HBc e

anti-HBe HBsAg HBcAg

e HBeAg B

( 2015 )
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( 2015 CDC, 2012 )

1.

B

0.5 ( 2015 )

1998 B

0.6% ( Thierfelder, et al., 2001 ) 2008~2011 18~79

B 0.3% ( Poethko-Muller, et al., 2013 ) ( 2 )

B

( 2015 ) 1500

22~67 HBV 20.5% ( Sheu et al., 1993 )

1984 7 B B

1986 7 B 15

B 1984 9.8% 1999 0.7% ( Ni et al., 2001 )

B 1989 10.5% 2007 0.8 (

2015 ) Chen 1996 2005

18 17.3% B

( Chen et al., 2007 ) ( 2 )

2.

( Shiao, Guo, & McLaws, 2002 Wicker et al., 2008 )

( Petrosillo et al., 2001 )

3 Wicker 2005 2007

HBV 5.3%

9 ( 709 / 13,358 ) ( Wicker et al., 2008 )

1997 1998 1,805

HBV 16.7% ( Shiao, Guo, & McLaws, 2002 )
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B

( ) C ( Hepatitis C virus )

C ( Hepatitis C virus, HCV ) RNA

C (

2015a ) C C

C PCR

C

( 2015a )

1.

WHO 3% C ( 1 8 )

1.3 ( < 1% )

1% ( >2% )

( 2015a ) 1990

2005 C 2.3% 2.8% 1.5%

1.5% ~ 3.5%

3.5% ( Mohd, Groeger, Flaxman, & Wiersma, 2013 )

1998 C 0.4%

( Thierfelder, Hellen, Meisel, Schreier, & Dortschy, 2001 ) 2008~2011

0.3% ( Poethko-Muller, et al., 2013 ) 0.6%~1.0% ( Cornberg, et al., 2011 )

1.6% ( Chak, Talal, Sherman, Schiff, & Saab, 2011 )

2.5% C ( Sheu et al., 1993 )

1996 2005 C 4.4%

( Chen et al., 2007 ) ( 2

2.
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3 Wicker C 5.8%

(1,167 / 20,163 ) 15 ( Wicker et al., 2008 )

C

12.7% 2.8 ( Shiao, Guo, & McLaws, 2002 )

C

( ) ( Human Immunodeficiency Virus )

HIV Human Immunodeficiency Virus, HIV

6-12 12

1-2

( 2015b )

1.

( The Joint United Nations Programme on HIV / AIDS, 

UNAIDS ) 2001 320 2012 250

3,400

15~49 0.5% ~ 1.0% 0.2% ~ 0.3%

0.1% ~ 0.2% 0.1% ( UNAIDS, 2012 ) ( 2

1984 HIV 1,000

2015 2 HIV 29,005

HIV 1984 9 2014

2,300 ( 2015b )
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2003 9,547 0.07% ( 2010 ) 2009

20,669 15 ~ 49 HIV 0.16% (

2009 ( 2)

2.

3 HIV 4.1% ( 552 / 13,381 )

82 ( Wicker et al., 2008 ) HIV

0.8% ( Shiao, Guo, & McLaws, 2002 ) 11.4

HIV HIV

( 2015b )

HIV

2 B C

HBsAg (+) Anti-HCV (+) Anti-HIV (+)
15 9.8%(1984)
0.7%(1999)
(Ni et al., 2001)

22-67 20.5%
(Sheu et al., 1993)

18 17.3%
(Chen et al., 2007)

2.5%
(Sheu et al., 1993)
4.4%
(Chen et al., 2007)

0.07%
2003

( 2010)
0.16%

2009
( 2009)

0.6%
(Thierfelder, et al.,  2001)

0.2%
(Poethko-Muller, et al., 

2013)

0.4%
(Thierfelder et al., 2001)

0.3%
(Poethko-Muller, et al., 
2013)

0.1-0.2%
(UNAIDS, 
2012)

-- 0.6-1.0%
( Cornberg, et al., 2011)

0.2-0.3%
(UNAIDS, 2012)

-- 1.6%
(Chak et al., 2011)

0.5-1.0
(UNAIDS, 2012)

-- -- <0.1%
(UNAIDS, 2012)
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3 B C

HBsAg(+) Anti-HCV(+) Anti-HIV (+)

(Shiao, Guo, & McLaws, 2002) 16.7 12.7 0.8

(Wicker et al., 2008) 5.3 5.8 4.1

( ) (Syphilis)

( 2015c )

1.

1940 Penicillin

2008 15 ~ 49

3,640 1,060 2011

46,042 15 ~ 24 (

2015c Centers for Disease Control and Prevention, 2011 )

20-29 2001

4,158 2012 5,915

42.2% ( 2015c )

2.

Penicillin
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4

1994 1998 37 19,860

28.0% 13.0%

HBV 63.0% HCV 11.0% HIV ( Ippolito, 

Puro, Petrosillo, & De Carli, 1999 ) ( Agency Health Protection )

( sentinel surveillance system )

2002 2011 3,140 HBV

8.0% ( 241 / 3,140 ) HCV 48.4% ( 1,521 / 3,140 ) HIV 23.0% ( 723

/ 3,140 ) ( Agency Health Protection 2012 )

1997 2004 EPINet 259

78% 7.3% HBV 20.1% HCV

0.4% HIV ( Nagao et al., 2007 ) 2004 2009

5 EPINet 79 2,780

80.1% 13.8% HBV 17.6%

HCV 2.0% HIV 3.3% (

2010 ( 4)
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HBV B

HCV HIV

4

HBsAg (+) Anti-HCV(+) Anti-HIV(+)

( et al., 
2010)

13.8 17.6 2.0 3.3

(Nagao et al., 
2007)

7.3 20.1 0.4

(Protection, 2012) 8.0 48.0 23.0 --

(Ippolito et al., 
1999)

13.0 63.0 11.0 --

( )

B C

( 5)

( )

1. B ( Hepatitis B virus; HBV )

5 203 HBV

99 31

31.0% ( CDC, 1976 ) HBV

419 ( 36 )

69 16.5% ( Seeff et al., 1978 ) Werner
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390 HBV

12.1% ( Werner & Grady, 1982 ) ( ) HBV

12.1% ~ 31.0%

2. C ( Hepatitis C virus; HCV )

HCV 110 HCV

4 4.0% ( Kiyosawa et al., 1991 )

Mistsui 68 HCV 6

7 10.0% ( Mitsui et al., 1992 )

Lanphear 50 HCV

3 6.0% ( Lanphear et al., 1994 )

38 HCV 2

5.0% ( Medeiros et al., 2012 ) ( 5) HCV

4.0%~10.0%

3. ( Human Immunodeficiency Virus; HIV)

Henderson 179 HIV

1 0.6% ( Henderson et al., 1990 )

14 HIV 0.3% ( Henderson et 

al., 1990 ) Tokars 1,103 HIV

zidovudine 4

0.4% ( Tokars et al., 1993 ) Gerberding 327 HIV

1 0.3% ( Gerberding, 

1994 ) ( 5 ) HIV 0.3% ~

0.6%

4. ( Syphilis )

( Penicillin ) (

2013 ) Franco

0.000146% ( Franco et al., 2007 )
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5

%

HBV

(CDC,1976) 99 31 31.0

(Seeff et al., 1978) 419 69 16.5

(Werner & Grady, 1982) 390 47 12.1

HCV

(Kiyosawa et al., 1991) 110 4 4.0

(Mitsui et al., 1992) 68 7 10.0

(Lanphear et al., 1994) 50 3 6.0

(Medeiros et al., 2012) 38 2 5.0

HIV

Henderson et al., 1990) 179 1 0.6

(Tokars et al., 1993) 1,103 4 0.4

(Gerberding, 1994) 327 1 0.3

Syphilis

(Franco et al., 2007) -- -- 0.0*

*0.000146% 
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( IHCWSC, 2015 ) EPINet 2004 2006 6 14

B 1,168 C

1,263 HIV 59 VDRL 236

HIV ( Shiao et al., 2008 )

B C

( CDC, 2013; Gerberding, 1994 Medeiros et al., 2012 Shiao et al., 

2008 Werner & Grady, 1982 )

87% ~ 92% 18% ~ 58% ( Lauer 

et al., 2014; Shiao et al., 2009; Winchester et al., 2012; 2005 )

( 2010 )

361

15.2

20-30 ( Zhang & Yu, 

2013 ) 120 86

69 C

53 B 13 HIV ( Winchester et al., 2012 )

HIV 1

( Upjohn, Stuart, & Korman, 2012 )
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Zidovudine 79% ( CDC, 1996 )

( Aggarwal et al., 2012 )

( Treloar, et al., 1995 Wald, 2009 )

HIV 20 55

35 25 30

( Henry et al., 1990 )

( posttraumatic stress disorder, PTSD ) 2 HIV

2

4 HIV 24 HIV

( PTSD )

( ) 2

( Worthington, Ross, & Bergeron, 2006 )

( Sohn, et al., 2006 Wald, 2009; Wicker 

et al., 2008 Wicker et al., 2014; Winchester et al., 2012; Worthington et al., 2006 Zhang 

& Yu, 2013 )
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--

( prospective study ) ( retrospective study ) (

EPINet )

6

6

(EPINet )

1.
2.

1.
2.
3.

1.
2.
3.

4.

5.

6.

7.

1.

2.
3.

4.

5.

1.

2.

1.
2.
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(

2006 )
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EPINet

The Exposure Prevention Information 

Network (EPINet)

The Exposure Prevention Information Network (EPINet) 

Jannine Jagger 1991

Microsoft Access

EPINet

EPINet

( IHCWSC, 2015 )

1992 Jagger

( International Healthcare Worker Safety Center, IHCWSC ) EPINet

EPINet

1500

EPINet 80

EPINet

( IHCWSC, 2000; Jagger & Perry, 

2003 ) 2000 ( The Needlestick Safety and Prevention 
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Act, NSPA ) 2001 ( Bloodborne Pathogens 

Standard, BPS )

EPINet

30 ( IHCWSC, 2015 )

2001 EPINet 2002

Jagger EPINet

2003 Jagger Jagger

EPINet EPINet

back translation method ( Brislin, 1970 ) EPINet

2 5

4

EPINet

50 92%

( Shiao et al., 2008 ) EPINet

EPINet

EPINet

( )

EPINet 2004 9 15

1.
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2.

( 2005 )

2004 EPINet

EPINet

2007 EPINet

64% 36%

88% 76%

63.3% EPINet

( 2008 ) 2011

( 2012 )

7 2004 2013 3 31 EPINet

2011 1 1

2010 2011

2011 2013 3 31

9,875

EPINet 2004

1. 2005 ( 2005 )

2. 2008 EPINet 100

3.3 ( Shiao et al., 2008 )

3. 2009 EPINet

21.2% ( Shiao et al., 2009 )
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7 EPINet

2004 9 210

2005 21 416

2006 30 489

2007 41 574

2008 68 722

2009 96 654

2010 167 972

2011 231 2,335

2012 249 3,005

2013.3.31 257 498

4. 2010

( 2010 )

5. 2012

( Mbirimtengerenji, Shiao, & Guo, 2012 )

2001 EPINet EPINet

( 2008 ) 2004

56

— 2012 —
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2011 1 1 2011 12 31

( ) 2011 1 EPINet 2011 1 1 12 31

( )

[

201403027W] ( 1

( )

A. EPINet

B.

( ) Microsoft 

Excel JMP SAS

1.

2. 95%

3.

4.

5.

6.
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EPINet

EPINet

EPINet 2004 1

1 2013 3 31

( ) A

1.

2.

( ) B

2010 3 EPINet

A 2012 1 1 2012 12 31

[

201403027W] ( 1
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( ) A.

B.

( ) Microsoft 

Excel JMP SAS

1.

(1) 8

(2) (

) (

)

2.

(1) χ2 (

) (

)

(2)

(3)
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8

( HBV(+) HCV(+) HIV (+) VDRL 
(+) )

HBV(+)

HCV(+)
HIV 

(+)

VDRL (+)

(1)

( / )

/

(X /

) / (

)

(1) / /

/port

( / /

IV lock(

)

/ ( /

/ / ) /
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(2) ( )

( )

( )

(

)

( IV port

) (

)

/

(1)

(2)

(

) /

( ) (

) ( )

( / )

Trocar (

) / /

( / / ) /

( / ) / / /
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( )

( )

/ ( )
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( Kumar, 

2005 )

( , 2008 )

(1)

(2)

(3) HBsAg HCV HIV
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( 201110024RC ) ( )

( 2008

Streubert & Carpenter, 2007 )

Benner, 1994

( in-depth interviews )

( Lofland & Lofland, 1995 )
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( 2008 )

( Rubin & Rubin, 1995 Seidman, 1991 )

1.

2.

3.

4.

5. explore probe Seidman

probe

Seidman explore

6.

7.
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8.

9.

10.

11.

12.

13.

14.

15.

60

Lincoln Guba 1985

credibility

transferability

dependability
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confirmability

(Lincoln 

& Guba, 1985)

purposive sampling

in-depth interview

30-60

probe 2

9

Reinharz ( 1983 Streubert & Carpenter, 2007 )
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9

( HIV HBV HCV Syphilis)

(

) ?

/ ? ?

:

“GOOD TALKER” ”

” : …? …?

…?)

1.

2.

3.

4.

5.

( qualitative content analysis )

Lincoln Guba 1985

( category )

( theme )
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--

2011 EPINet 2011

1 12 49

20 ( 40.8% ) 21 ( 42.9% ) 8 ( 16.3% )

44,939 3,292 ( 7.3% )

14,468 ( 32.2% ) 27,179 ( 60.5% )

35,043 5,108 ( 14.6% ) 13,823 ( 39.5% )

16,112 ( 46.0% ) 665,492

64,495 ( 9.4% ) 234,102

( 28.5% ) 336,895 ( 55.1% ) 1,837

1,196 ( 65.1% ) 523

( 28.5% ) 118 ( 6.4% ) ( 10)

10 2011 49

/

n % n % n % n   % n %

20 40.8 3,292 7.3 5,108 14.6 64,495 9.4 118 6.4

21 42.9 14,468 32.2 13,823 39.5 234,102 28.5 523 35.2

8 16.3 27,179 60.5 16,112 46.0 366,895 55.1 1,196 65.1

49 44,939 35,043 665,492 1,837
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49

95% 10,000

418.1 ( 95%CI = 330.1 ~ 506.2 ) 10,000

393.6 ( 95%CI = 321.1 ~ 466.1 ) 10,000

2.5 ( 95%CI = 1.7 ~ 3.4 ) ( 11)

2011 160,472

211,339 30,805,680 ( 2012 )

10,000 418.1

160,472 6,710 ( 95%CI = 5,297 ~

8,123 ) 211,339 8,319

( 95%CI = 6,787 ~ 9,851 ) 30,805,680 7,828

( 95%CI = 5,234 ~ 10,425 ) ( 11)

11 2011

49 2011
*

2011

95% CI 95% CI

No. PI /10,000 418.1 330.1–506.2 160,472 6,710 5,297–8,123

No. PI / 10,000 393.6 321.1–466.1 211,339 8,319 6,787–9,851

No. PI /10,000 2.5 1.7 – 3.4 30,805,680 7,828 5,234–10,425

* (
, 2012 )
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( R2 = .69 p < .001) ( R2 = .79 p < .001),

( R2 = .74 p < .001) ( 12 ) 1~

3

Shiao et al. ( 2008 ) 10,000

12

R2 R2 R2

.69*** .79*** .74***

***p < .001 

1
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2

3
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49

13

7.1% 4.4% 1.5%

1.3%

10,000 49

95% 10, 000 0.5 ( 95%CI =

0.3 ~ 0.7 ) 1.9 ( 95%CI = 1.0 ~ 2.7 ) 0.1

( 95%CI = 0.1 ~ 0.2 ) 0.1 ( 95%CI = 0.0 ~ 0.2 ) (

13 )

2011 30,805,680

1,476

( 95%CI = 921 ~ 2,030 ) 5,690 ( 95%CI = 3,207 ~ 8,176 )

373 ( 95%CI = 213 ~ 533 ) 286 ( 95%CI = 89 ~

484 ) ( 13 )

13 49 PI 2011

PI

PI PI PI /10,000 PI*

% 95% CI 95% CI
9,236 654 7.1 0.5 0.3–0.7 1,476 921–2,030

23,416 1,019 4.4 1.9 1.0–2.7 5,690 3,207–8,176

8,549 108 1.3 0.1 0.1–0.2 373 213–533

3,738 56 1.5 0.1 0.0–0.2† 286 89–484

PI CI
* 2011 30,805,680
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2011 1,837

14 66.4%

32.7% 0.9%

1,837

33.8% 5.9% 2.9%

2.5% ( 14 )

1,837 14.0% 5.9%

5.3% ( 14 )

10,000 49

95% 10, 000 1.9

( 95%CI = 1.1 ~ 2.7 ) 0.6 ( 95%CI = 0.5 ~

0.8 ) 0.2 ( 95%CI = 0.1 ~ 0.2 )

0.6 ( 95%CI = 0.4 ~ 0.8 ) 0.2 ( 95%CI = 0.1 ~ 0.2 )

( 14)

2011 30,805,680

5,915 ( 95%CI = 3,419 ~ 

8,441) 1,910 ( 95%CI = 1,417 ~ 2,403 )

2,787 ( 95%CI = 1,487 ~ 3,670 ) ( 14)
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14 49 PI 2011

PI

% PI /10,000
PI*

95% CI 95% CI

1,220 66.4 1.9 1.1–2.7 5,915 3,419–8,441

620 33.8 0.6 0.5–0.8 1,910 1,417–2,403

108 5.9 0.2 0.1–0.2 462 246–647

54 2.9 0.1 0.0–0.2 308 92–555

46 2.5 0.1 0.0–0.1 153 62–185

/ 39 2.1 0.1 0.0–0.1 153 62–216

29 1.6 0.0 0.0–0.1 123 31–216

28 1.5 0.0 0.0–0.1 123 31–185

24 1.3 0.0# 0.0–0.0† 92 31–123

272 14.8 0.3 0.2–0.4 863 585–1,109

600 32.7 0.6 0.4–0.8 2787 1,874–3,670

259 14.0 0.2 0.1–0.2 555 370–739

98 5.3 0.1 0.1–0.1 277 154-400

47 2.6 0.1 0.0–0.2 246 308–493

196 10.7 0.2 0.1–0.3 647 431–863

17 0.9 0.0‡ 0.0–0.0§ 63 31–92

PI CI
* 2011 30,805,680
# 0.03; † 0.01-0.04; ‡ 0.02; § 0.01-0.03 
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2011

23.1%

15.3%

11.2% 9.6%

9.3% 5.3% ( 15)

38.2% 15.2%

( 21.9% )

( 8.9% ) ( 8.6% ) ( 4.3% )

( 1.8% )

( 14.0% ) ( 13.4% ) ( 12.3% )

( 10.4% )

( 7.4% ) ( 15)

15 2011

N   % N % N %

(

)

425 23.1 250 38.2 155 15.2

(

)

281 15.3 143 21.9 125 12.3

(

)

206 11.2 43 8.6 143 14.0

176 9.6 28 4.3 136 13.4

170 9.3 58 8.9 105 10.3

100 5.4 12 1.8 75 7.4
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HBV HCV HIV

B

13.0% B e 0.7% C

13.8% 1.1%

2.3% ( 16)

10,000

95% 10, 000 0.3 ( 95%CI = 0.2 ~ 0.4) B

0.4 ( 95%CI = 0.2 ~ 0.5 ) C

0.03 ( 95%CI = 0.02 ~ 0.04 )HIV 0.1

( 16)

2011 30,805,680

970 ( 95%CI = 647 ~ 1,291 )

B 1,094 ( 95%CI = 730 ~ 1,454 ) C

99 ( 95%CI = 65 ~ 132 ) HIV 197

( 16)
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16 2011

* PI
/10,000

PI†

% 95% CI 95% CI
HBsAg+ 238 13.0 0.3 0.2–0.4 970 647–1,291

HBeAg+ 12 0.7 0.0c 0.0–0.0 55 18–129

HCV antibody 253 13.8 0.4 0.2–0.5 1,094 730–1,454

Anti-HIV 19 1.1 0.0§ 0.0–0.0¶ 99 65–132

VDRL(+) 43 2.3 0.1 0.0–0.1$ 197 132-265

PI CI

HBsAg, B ; HBeAg, B e ; HCV antibody, C

; Anti-HIV, VDRL, 

*

† 2011 30,805,680 ;

‡ 0.02; § 0.03; ¶ 0.02-0.04; $ 0.043-0.086
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2004 1 1 2013 3 31

EPINet

A 9,198

B 2,505 2012

4

 

4  
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9,198 5,514

60.0% 2,233 24.2% 725

7.9% 726 7.9%

9,198

1,461 15.9%

HBV

4,749 ( 51.6% ) 14.2% HCV 5,004 

( 54.4% ) 15.5% HIV 4,906 ( 53.3% )

1.2% 4,527 ( 49.2% )

2.5% 17

17

HBV

n (%)

HCV

n (%)

HIV

n (%)

Syphilis

n (%)

4,449 (48.4) 4,194 (45.6) 4,292 (46.7) 4,671 (50.8)

4,749 (51.6) 5,004 (54.4) 4,906 (53.3) 4,527 (49.2)

675 (14.2) 777(15.5) 57 ( 1.2) 114 ( 2.5)

4,074 (85.8) 4,227 (84.5) 4,849 (98.8) 4,413 (97.5)

1,461

( )

1,461 63.7% ( n =

931 ) 25.8% ( n = 377 ) 7.4% ( n = 108 )

3.1% ( n = 45 ) ( 18)
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( )

1,461 53.3% ( n = 779 )

34.6% ( n = 506 ) 11.5% ( n = 168 ) 0.5% ( n

= 7 ) 0.1% ( n = 1 ) ( 18)

931 63.7
377 25.8
108 7.4
45 3.1

506 34.6
779 53.3
168 11.5

7 0.5
1 0.1

( )

19 37.4% ( n 

= 547 ) / 22.7% ( n = 332 ) 13.1% ( n = 192 )

( )

24.6% ( n = 360 ) 17.4% ( n = 255 )

14.3% ( n = 209 ) 20

( )

66.1% ( n =

968 ) 33.4% ( n = 486 ) 0.5% ( n = 7 )
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39.3% ( n = 574 ) 12.9% ( n = 188 )

7.7% ( n = 113 ) 21

19

547 37.4
/ 332 22.7

192 13.1
94 6.4
89 6.1
61 4.2
49 3.4
42 2.9
18 1.2
14 1.0
8 0.6
5 0.3
4 0.3
3 0.2
2 0.1

/ 1 0.1

20

360 24.6
255 17.4
209 14.3
188 12.9
147 10.0
92 6.3
83 5.7

57 3.9

26 1.8
23 1.6
3 0.2
1 0.1

17 1.2
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21
(%)

968 66.1
574 39.3
113 7.7
59 4.0

/ 39 2.7
38 2.6
35 2.4
22 1.5
21 1.4
19 1.3
16 1.1
15 1.0
7 0.5
6 0.4

( ) 2 0.1
2 0.1

486 33.4
188 12.9
87 6.0
45 3.1
31 2.1
23 1.6

( / ) 19 1.3
15 1.0
8 0.6
10 0.7
9 0.6

( / / ) 9 0.6
/ 6 0.4

Trocar 3 0.2
2 0.1

/ 2 0.1
29 2.0
7 0.5
4 0.3
2 0.1

( ) 1 0.1
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 ( )

/

20.0% ( n = 293 ) 12.8% ( n = 187 )

10.8% ( n = 158 ) 22

22

/ 293 20.0

187 12.8

158 10.8

/port 133 9.1

( / ) 120 8.2

/ 107 7.3

94 6.4

80 5.5

73 5.0

IV lock( ) 54 3.7

/ 48 3.3

( / / / ) 37 2.5

/ 23 1.6

18 1.2

14 1.0

11 0.8

11 0.8
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( )

2.1% ( p = .003 )

( 23)

23

PI

PI
2

p

11.6 .003**

36 3,266 1.1
98 4,760 2.1
16 1,172 1.4

17.1 .029*

6 243 2.5
25 1,028 2.4
14 645 2.2
59 3,232 1.8

*p < .05   **p < .01 
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 ( )

1.

24

24

2.

( p = .014 ) 24 33.3%

22.8% 18.5%

24

n      % p-value

1.5 .477
233    16.8 
121    16.5

23    21.1
17.6 .014*

5    33.3 
34    22.4 

180    18.5 
26    17.7 
25    15.9
70    15.6 
32    11.1 
5     9.6 

*p < .05 
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80% ( n=4 ) HBV(+) 20% ( n=1 ) HBV(+) VDRL(+)

85.3% ( 29 / 34 )

HBV(+) 35.3% HCV(+) 41.2% HIV(+) 5.8% VDRL(+) 2.9% 14.7%

2 76.1%

HBV(+) 31.7% HCV(+) 38.9% HIV(+) 1.7% VDRL(+)

3.9% 23.9% 2 92.3%

HBV(+) 23.1% HCV(+) 57.7%

HIV(+) 7.7% VDRL(+) 3.8% 7.7% 2

95.7% HBV(+) 42.9%

HCV(+) 47.1% HIV(+) 4.3% VDRL(+) 1.4% 4.3% 2

92.0%

HBV(+) 48.0% HCV(+) 40.0% VDRL(+) 4.0% 8% 2

( 25)

25

% % % % % %

80.0 85.3 76.1 92.3 95.7 92.0

HBV(+) 80.0 35.3 31.7 23.1 42.9 48.0

HCV(+) 0 41.2 38.9 57.7 47.1 40.0

HIV(+) 0 5.8 1.7 7.7 4.3 0.0

VDRL(+) 0 2.9 3.9 3.8 1.4 4.0

20.0 14.7 23.9 7.7 4.3 8.0

3.

( p < .001
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25.0% 22.4%

21.7% ( 26 )

26

n      % p-value

30.7 < .001***

12      25.0 
110      22.4 
21      21.7 
12      19.7 

158      16.2 
24      14.7 
24      12.9 
16       7.6 

***p < .001 

4.

 ( p = .014 26

37.5% 26.8% /

26.3%

20.0% 19.1% ( 27 )

5.

( p = .007 )

27 23.5% 19.2%

/ 18.6% ( 28)
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27

19.1 (16)
13.6 (85)
13.0 (19)
12.9 (8)
9.3 (5)

37.5 (6)
26.8 (15)

/ 26.3 (5)
26.3 (10)
19.0 (123)
17.5 (63)
11.4 (4)

*p < .05 

28

%( n)
p-value

19.6 .007**

23.5 (27)
19.2 (189)

/ 18.6 (34)
/ 15.8 (47)

15.1 (16)
14.4 (14)
11.6 (40)
9.6 (10)

**p < .01 

%(n)
p-value

25.3 .014*

20.0 (18)
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( )

1.

29 18.0%

29

22.0% 19.2% 17.6% ( 29)

29

n      % p-value

6.8 .034*

238    15.4  
527    18.0
126    15.3

23.1 .003**

44    22.0 
156    19.2 
447    17.6 
124    16.8 
64    15.4 
39    12.5 
43    12.4 
8    12.1
6     7.8

*p < .05   **p < .01 
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30

% % %
90.3 86.9 90.5

HBV(+) 42.9 33.3 37.3
HCV(+) 39.9 47.4 40.5
HIV(+) 2.5 1.2 0.8
VDRL(+) 5.0 4.9 11.9

9.7 13.1 9.5

31

% % % % %

93.2 87.8 89.7 91.9 84.4

HBV(+) 22.7 35.3 34.7 42.7 40.6

HCV(+) 63.6 47.4 46.1 44.4 34.4

HIV(+) 0 1.3 1.6 0.8 3.1

VDRL(+) 6.8 3.8 7.4 4.0 6.3

6.8 12.2 10.3 8.1 15.6
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( p < .001 19.8%

19.6%

19.2% ( 32)

32

p-value
n %

30.7 < .001***

116 19.8
148 19.6
74 19.2

123 17.6
147 17.6
174 17.3
73 16.9

37 14.4

16 12.3
11 11.7
12 3.6

***p < .001 

4.

5.

( p < .001 ) 33 21.4%

19.2% 18.9% 18.2% 

( 33)
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33

p-value
n  %

30.7 < .001***

56 21.7
149 18.9
112 18.2

/ 225 17.9
/ 12 16.7

/ 101 16.7
89 15.7

120 15.6
67 11.5

***p < .001 
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( )  

1

34

2

( p = .034 34 36.8%

20.0% 16.7%

34

n      % p-value

0.1 .952
18 15.8
67 14.8
23 14.5

15.1 .034*

7 36.8  
12 20.0
26 18.2
8 16.7

16 15.1
17 13.9
14 11.0
8 8.0

*p < .05 
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35

% % % % %

71.4 91.7 92.3 87.5 93.8

HBV(+) 14.3 66.7 61.5 0 31.3

HCV(+) 28.6 16.7 26.9 87.5 50.0

HIV(+) 0.0 0.0 3.8 0 6.3

VDRL(+) 28.6 8.3 0.0 0 6.3

28.6 8.3 7.7 12.5 6.3

3

36

( p = .083

36

n %
p-value

12.6 .083
25 21.7
5 20.0

6 18.8

18 16.7
14 15.4
23 15.1
7 10.9

10 7.3
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4

( p = .737 ( 37 )

37

n       % 
p-value

2.0 .737

13 17.8
34 15.9
16 12.0

16 16.8
29 13.8

5

38

( p = .300 )  

38

n            %
p-value

4.9 .300
8 18.6

27 18.2
27 17.0

/ 15 14.4
31 11.4
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( )

1

39

2

( p < .05 39 11.0%

39

% (n) p-value

0.6 .731
7.0 (12)
5.6 (24)
7.1 ( 9)

10.9 .012*

11.0 (22)
5.0 (5)
4.6 (7)
4.0 (11)

* p < .05

3

40

( p = .020 13.9%

10.1%

4

40
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5

40

15.4%

11.6% ( p = .001)

40

p-value
n  %

9.9 .020*

5 13.9
13 10.1

9 6.6

18 4.2
0.0 .960

33 6.2
12 6.1

18.5 .001**

12 15.4
5 11.6
5 9.3

/ 6 5.2
17 3.9

*p < .05 **p < .01



74

( )

B 2012

2012 2,505

770 1,403 166

2012 79,859 16,375

42,811 14,334 6,339

2012

P = C E 100

P /100 full-time equivalents; FTEs

C

E 2012 (FTEs)

2012 3.14 /100 

FTEs 4.70 /100 FTEs

3.28 /100 FTEs 1.16 /100 FTEs

2.62 /100 FTEs 41

41 2012
(C) (E) (P)

2,505 79,859 3.14
770 16,375 4.70

1,403 42,811 3.28
166 14,334 1.16
166 6,339 2.62
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( )

HBV HCV HIV

VDRL

HBV HCV VDRL HIV

PX = CX ÷ E × 100 

X HBV HCV HIV VDRL

PX X /100 FTEs

CX X = X [A]+

[C] × X [A] ÷ (X [A] + X

[B])

E 2012 (FTEs)

1.

2012 2,505 1,321

365

956 1184

132 202 20 11

0.87 /100FTEs 1.15 /100 FTEs

0.68 /100FTEs

0.22 /100 FTEs 0.32

/100FTEs 42
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42

[A] [B] [C]

CHBV=

(E)
(PHBV)

365 956 1,184 692 79,859 0.87
132 310 328 188 16,375 1.15
202 576 625 292 42,811 0.68
20 52 94 31 14,334 0.22
11 18 137 20 6,339 0.32

2 HBV

43 HBV 0.44

/100 FTEs HBV 0.73 /100 FTEs

0.42 /100FTEs 0.21 /100FTEs 0.36

/100FTEs

43 HBV

[A] [B] [C]

CHBV*=

(E)

HBV

(PHBV)
173 1,073 1,259 350 79,859 0.44
65 356 349 119 16,375 0.73
92 636 675 178 42,811 0.42
12 56 98 30 14,334 0.21
4 25 137 23 6,339 0.36

* CX

3 HCV

44 HCV 0.45

/100FTEs HCV 0.67 /100FTEs
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0.45 /100 FTEs 0.13 /100 FTEs 0.58

/100FTEs

44 HCV

[A] [B] [C]

CHCV*=
(E)

HCV

(PHCV)
177 1,101 1,227 357 79,859 0.45
60 362 348 110 16,375 0.67

103 656 644 191 42,811 0.45

8 62 96 19 14,334 0.13

6 21 139 37 6,339 0.58
* CX

4 HIV

45 HIV 0.04

/100FTEs HIV 0.07 /100FTEs

0.03 /100 FTEs 0.02 /100FTEs 0.11

/100FTEs

45 HIV

[A] [B] [C]

CHIV*=

(E)

HIV

(PHIV)
15 1,262 1,228 35 79,859 0.04
6 424 340 11 16,375 0.07

7 745 651 14 42,811 0.03

1 67 98 3 14,334 0.02

1 26 139 7 6,339 0.11

* CX
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5

0.08 /100FTEs

0.07 /100FTEs 0.13 /100FTEs

46

46

[A] [B] [C]

C *=

(E) (P )
31 1,094 1,380 67 79,859 0.08
5 378 387 11 16,375 0.07

26 636 741 56 42,811 0.13

-- 54 112 -- 14,334 --

-- 26 140 -- 6,339 --

* CX
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( )

NX= PX  × THCW × YX × IX ÷ 100  . 

NX X (X HBX HCV HIV ) ( )  

PX X /100FTEs

THCW 2012 ( )

YX 2012 X (%) HBV 100%

IX X (%)

( PX ) ( 43 ~ 46)

2012 2012

( ) 53,329

137,641 ( 2012 )

9,737/25,132 8,699/25,132 3844/25,132

( 137,641 )

453,327 7,642 21,053 453,327

453,329

HBV

HCV

HIV
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15

HIV HBV

100%

HBV

47

HBV 7.9% HBV

6.4% 6.9% 13.1% 18.4%

47 HBV

Anti-HBs
HBsAg

[D]

Anti-HBs
HBAg

[E]

YHBV=[D] / ( [D]+ [E])
(%)

118 1,382 7.9

30 442 6.4

57 774 6.9

13 86 13.1

18 80 18.4

( IX )

HBV 12.1% ~ 31.0% HCV 4.0% ~ 10.0% HIV

0.3% ~ 0. 6%

1. HBV

48 11 ~ 28

HBV 4 ~ 8

5 ~ 13 2 ~ 5 2 ~ 5 HBV

B ( 48)
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48 HBV
HBV

(PHBV) ( )

Y

(%) (%)

*

( )

0.44 259,665 7.9 12.1~31.0 11~28

0.73 53,329 6.4 12.1~31.0 4~8

0.42 137,641 6.9 12.1~31.0 5~13

0.21 47,642 13.1 12.1~31.0 2~5

0.36 21,053 18.4 12.1~31.0 2~5
*

2 HCV

49 47 ~ 117

HCV 1 5 ~ 36

25 ~ 62 3 ~ 7 5 ~ 13

HCV C ( 49)

49 HCV

HCV

(PHCV) ( ) (%) (%)

*

( )

0.45 259,665 100 4.0~10.0 47 ~ 117

0.67 53,329 100 4.0~10.0 15 ~ 36

0.45 137,641 100 4.0~10.0 25 ~ 62

0.13 47,642 100 4.0~10.0 3 ~ 7

0.58 21,053 100 4.0~10.0 5 ~ 13
*
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3 HIV

50 1 1

HIV ( 50 )

50 HIV

HIV

(PHIV) ( )

Y

(%) (%)

*

( )

0.04 259,665 100 0.3~0.6 <1~1

0.07 53,329 100 0.3~0.6 <1

0.03 137,641 100 0.3~0.6 <1

0.02 47,642 100 0.3~0.6 <1

0.11 21,053 100 0.3~0.6 <1
*

4 Syphilis

( Penicillin ) (

2013 )
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--

17

13 76.5% 2 11.8% 5.9%

3 1 2 1-5 4 6-

10 5 10 6 35.3%

11 64.7% 4 13

( 51 ) 52

51
n %

13 76.5

2 11.8

1 5.9

1 5.9

PI

1 3 17.6

1-5 2 11.8

6-10 4 23.5

>10 ( =23) 5 29.4

PI

<1 6 35.3

>1 11 64.7

=1 13 76.5

C 4 23.5

5 29.4

4 23.5

>1  (C +B C + , C +
, C + + )

4 23.5
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52

D1-H ascites tapping HIV 3 1
N2-H HIV 2 1

N3-H , HIV HIV 3

N4-H HIV 1
N5-H HIV 5 1
N6-H-C HIV ~ HIV+HCV 2 1

D7-H-C-V HIV+HCV+
VDRL

HIV:3 1

N8-V ( ) VDRL 6
N9-V CV IV push VDRL 4 penicillin G

N10-V on IV
,

VDRL 3.4

N11-V CV push  normal saline VDRL 4 penicillin

N12-V-C pun femoral ; VDRL+HCV 2 Penicillin 4

N13-C-B , HCV+HBV 3
MT14-C HCV 6
N15-C on IV , HCV
PT16-C HCV
N17-C on IV HCV 5
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( themes )

53

53 PI

1. 1-1
1-2
1-3
1-4

2. 2-1
2-2
2-3
2-4

3. 3-1
3-2

4. 4-1
4-2

5 5-1
5-2
5-3

1-1
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,

1-2

1-3

1-4
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2-1

C

C



88

2-3

:

2-4
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: 3-1

3-2
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4-1

4-2
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: 5-1

5-2
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5-3
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PI

6,710 8,319 Shiao ( 2008 )

8,058 ~ 8,286

( Shiao et al., 2008 )

( Wu et al., 2015 )

Shiao 21.1% 

( Shiao et al., 2009 ) 30,000

( 7.1% )

Gańczak

( Gańczak, Bohatyrewicz, Korzeń, & Karakiewicz, 2012 ) Shiao

( 2008 )

2004 594 2011

1,476

( Beltagy, El-Saed, Sallah, & Balkhy, 2012; Shiao et al., 1999; Shiao 

et al., 2009; Wicker et al., 2008; Winchester et al., 2012 ) 2011

( 2013 )
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( Wu et al., 

2015 )

  

( Hoffmann, Buchholz, & Schnitzler, 2013 Wicker et al., 2014; Zawilla & Ahmed, 

2013 )

( Higginson & Parry, 2013; Shiao et al., 2008 ) 2011

2012 ( , 2013)

( Himmelreich et al., 2013 )

( Wu et al., 2015 )

EPINet 2004

16.5% ( Shiao et al., 2008 ) EPINet

2011

9.3%

( Hoffmann et al., 2013; Wilburn, 2004; Yao et al., 2013 )

( Balkhy, Beltagy, El-Saed, Sallah, & Jagger, 2011; Beltagy et al., 2012; 

Yao et al., 2013 ) ( 2010 )

2010 ( Diagnosis Related Group, 
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DRG ) 

( Cheng, Chen, & Tsai, 2012 )

( Yang et al., 2007 )

( Wu et 

al., 2015 )

B C

Shiao 2004

( Shiao et al., 2008 ) B C

HIV 1.7

2004 59 2011 99 HIV

HIV 2004 6,762

2011 22,020 ( , 2015b ) HIV

( Wu et al., 2015 )

( Prüss-Ustün, Rapiti, & Hutin, 2005 )

( Wilburn, 2004 )

( Wu et al., 2015 )
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6,710 ~ 8,319
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2004 2013 3

HBV(+) 14.2% HCV(+) 15.5% 

HIV(+) 1.2% Shiao 1,805

HBV(+) 16.7% HCV(+) 12.7% HIV(+)

0.8% ( Shiao et al., 2002 )

HBV(+) HCV(+) HIV(+)

( Chen et al., 

2007; Ni et al., 2001 Sheu et al., 1993 2009; 2010 ) B

HCV HIV

EPINet

4 5 EPINet

Shiao ( 2012 )
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1

33.3%

80% B 20%

22.4%

( Makary 

et al., 2007 ) 18.5%

( Makary et al., 2007 Wallis, Kim, Chaudhary, 

& Henderson, 2007 ) ( Short & Bell, 1993 Weiss et 

al., 2005 )

23.9%

( neutral zone )

hands free technique

The occupational safety and health administration 1991

Stringer, Haines, Goldsmith, Blythe, & Harris, 2006

40% 50%
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Stringer et al., 2006

( blunt sture needle ) ( staple )

( electrocautery ) ( adhesive strip ) ( laser scalpel )

( retractable scalpel blade ) ( Waljee, 

Malay, & Chung, 2013 )

2

22.0% 19.2%

17.9%

( Petrosillo et al., 2001; 

Voiculescu et al., 2010; Yakaryilmaz et al., 2006 )

HCV(+) 63.6%

25.8%

( Burrows & Padkin, 2010 )

3

36.8%

20.0% 18.2%
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( Burrows & Padkin, 2010 )

( Makary et al., 2007 Wallis et al., 2007 )

( Short & Bell, 1993 Weiss et al., 2005 )

4

11.0%

13.9%

10.1%

3.14 /100 FTEs

0.77 /100FTEs 1.36

/100 FTEs

HBV 0.44 /100 FTEs HCV 0.45 /100 FTEs HIV

0.04 /100 FTEs 0.08 /100 FTEs

( Wallis et al., 2007 )
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HIV

0.07 /100FTEs 0.03 /100 FTEs 0.02 /100FTEs

0.11 /100FTEs

HIV 0~0.9 /100FTEs

0.03 /100FTEs 0.5 /100FTEs 0.9 /100FTEs

HIV 0 ~ 4.3 /100FTEs

0.2 /100FTEs 0.1 /100FTEs 4.3

/100FTEs ( Puro, De Carli, Petrosillo, & Ippolito, 2001 )

HIV ( 1

11 ~ 28

HBV 47 ~ 117 HCV 0 ~ 1

HIV

( 2013 ) Shiao

308 ~ 924 HBV 334 ~ 836

HCV 1 2 HIV ( Shiao, Guo, 

& McLaws, 2002 ) Shiao

( 2002 )

HBV

81.8% ( Guo et al., 1999 )

10 21.1% 78.9%

( Shiao et al., 2009 ) 4

52 ~ 133 HBV 222
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~ 552 HCV 1 5 HIV HBV

41 ~ 82 16 ~ 42 15 ~ 37

8 ~ 19 HCV 154 ~ 268 80

~ 197 23 ~ 52 19 ~ 49 ( 54)

( Lee et al., 2005 Leigh 

et al., 2007 O'Malley, Scott, & Gayle, 2007 )

( Wicker et al., 2014 Wald, 2009 )

54

*

HBV HCV HIV HBV HCV HIV

11~28 47~117 <1~1 21.2% 52~133 22~552 <1~5

4~8 15~36 <1 9.8% 41~82 54~268 --

5~13 25~62 <1 31.6% 16~42 80~197 --

2~5 3~7 <1 13.6% 15~37 23~52 --

2~5 5~13 <1 26.7% 8~19 19~49 --

*

( Gańczak et al., 2012 Whitby & McLaws, 200 2)
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( 55)

4 5

( 2014 ) 2013

3 31

73.5% 35.8% 45.3% ( 2014 )

34.5% EPINet
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55

(
)

(HBV )
(HCV )
(HCV )

(HCV )
(HCV )

(HCV )

(HCV )
(HBV )

(HBV )

(HCV )
(HBV )

(HBV )

--

/
-- --

/
--

1.

2.

3.

1.
(1)
(2)
(3)
(4)

2.

1.

2.
(1)
(2)

3.

1.
(1)
(2)



105 

-

( Green & 

Griffiths, 2013 )

( Green & Griffiths, 2013; 

Naghavi, Shabestari, & Alcolado, 2013; S. Wicker et al., 2014 )

Henry et al.

30% ( Henry et al., 1990 )

HBV

( Wu et al., 2015 )

HBV(+) ( Wang 
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et al., 2014 ) HBV HCV HIV

( Kevitt & 

Hayes, 2015; Murphy, 2014; Wang et al., 2014 )

( Wicker et al., 2014 )

( Lauer et al., 2014; Shiao et al., 2009 )

( Naghavi et al., 2013 )

( Seng, Lim, Sng, Kong, & Koh, 2013 )

( )
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( Green & Griffiths, 2013; Naghavi et al., 2013; Worthington et al., 2006; Zhang & Yu, 

2013 ) HIV 1

23%-88% ( CDC, 2013 )

100 56

( 2014 )

103

100 102

2.76% 3.72% 6.29% 102

40%

B 1984

13.0% ~ 14.2%

( 16 17 )
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HBV

B

HBV ( 47 7.9%

13.1% 18.4%

B

B

HBV

HBV

B
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1. 2004 2011

8,000

2.

3.
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4. EPINet

5.
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2004

1. 54

2. (neutral zone)
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1.

2.

3.

4. 56

5

1.

2.

3.

4.

6.
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1. 2011 9.7%

21.8%

21.3% 1/4(25.9%)

2.

3.

1. EPINet

2. 4 (HBV HCV HIV

3.

98% ( 2014 )

4.
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