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A Longitudinal Study on Crime and Recidivism: 
Testing the Regulation of Qualification and 

Certification of Taxi Driver 
 
 

Chang, (Kuang-Ming) Charles∗, Chih-Hung Chung∗∗, Yu-Shu Chen∗∗∗ 
 
 

Abstract 

Due to the vulnerability of taxi passengers to crime victimization, people 
having previous criminal records, such as murder, robbery, scramble, bandit, and 
drug, have been prohibited from applying the qualification and certification of taxi 
driver by the Article 37-1 of the Act Governing the Punishment of Violation of 
Road Traffic Regulations since 1981. Considering passenger safety and citizen’s 
freedom of occupation, it is necessary to examine the risk of recommitting crime 
controlled by the law to ensure the appropriateness of regulation. Samples of the 
current study consist of 8,182 probationers and 10,733 inmates discharged or 
paroled from prisons between 2001 and 2002, and their recidivism recodes 
tracking to 2013 (about 12 years) are also collected. Results show that 99% of 
samples recommitted crime within 12 years of release or probation. The 
recidivism rate of the inmates discharged or paroled from prison is higher than 
probationers. Drug, violent crime, and property crime are major types of 
recidivism. Offenders violating the Punishment of Smuggling Act have lower 
recidivism rate and risk of committing violent crimes. Suggestions based on the 
research findings are discussed. 
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9-10  98 3.7 66 5.6 99.5 9-10 211 3.4 76.6 4.4 99.1 

11-12  9 .3 66.3 .5 100.0 11-12 45 .7 77.3 .9 100.0 
 1,758 66.3  100.0 4,840 77.3   

 896 33.7    1,425 22.7   
 2654 100.0    6,265 100.0   

12 /
/ 609 / 226 37.1%

2 13.1% 3-5 10.2%
226 3-5 62.8% 9-10

98.7% / 473



 

25 

252 53.3% 16% 2
22.6% 3-5 13.1% 252

3-5 67.1% 9-10
96.4%  

22 9 40.8%
2 22.7% 3-5 13.6%

9 2 55.6% 3-5
88.9% 9-10 100.0%
703 280 39.9%

2 11.7% 3-5 12.1%
380 3-5 59.6%
9-10 97.1%  

12  /  
/  /  

 
 

 
 

 
 % % % %  % % % % 

2  80 13.1 13.1 35.4 35.4 2 107 22.6 22.6 42.5 42.5 
3-5  62 10.2 23.3 27.4 62.8 3-5 62 13.1 35.7 24.6 67.1 
6-8  56 9.2 32.5 24.8 87.6 6-8 50 10.6 46.3 19.8 86.9 
9-10  25 4.1 36.6 11.1 98.7 9-10 24 5.1 51.4 9.5 96.4 

11-12  3 .5 37.1 1.3 100.0 11-12 9 1.9 53.3 3.6 100.0 
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6-8  27 7.4 41.3 16.6 92.0 6-8  41 8.6 60.2 13.2 92.3 
9-10  9 2.5 43.8 5.5 97.5 9-10 19 4.0 64.2 6.1 98.4 

11-12  4 1.1 44.9 2.5 100.0 11-12 5 1.0 65.2 1.6 100.0 
 163 44.9  100.0 311 65.2   

 200 55.1    166 34.8   
 363 100.0    477 100.0   

14
840



 

27 

403 47.9% 2 22.6%
3-5 13.0% 403

3-5 74.2% 9-10 98.5%
1,394

855 61.3% 14% 2
26.6% 3-5 18.4% 855

3-5 73.5% 9-10 98.9%  
1 12

22 6 27.3% 3-5 18.2%
6-8 9.1% 6 3-5

66.7% 6-8 100.0%  
14   

  

 
 

  
 

  

 % % % % % % % % 

2  190 22.6 22.6 47.1 47.1 2 371 26.6 26.6 43.4 43.4 

3-5  109 13.0 35.6 27.0 74.2 3-5 257 18.4 45 30.1 73.5 

6-8  65 7.7 43.3 16.1 90.3 6-8 171 12.3 57.3 20.0 93.5 

9-10  33 3.9 47.2 8.2 98.5 9-10 47 3.4 60.7 5.5 98.9 

11-12  6 .7 47.9 1.5 100.0 11-12 9 .6 61.3 1.1 100.0 

 403 47.9  100.0 855 61.3   

 437 52.1   539 38.7   

 840 100.0    1,394 100.0   

  

 
 

  
 

  

 % % % % % % % % 

2  0 0.0 0.0  0.0 2 0 0.0 0.0 0.0 0.0 

3-5  0 0.0 0.0  0.0 3-5 4 18.2 18.2 66.7 66.7 

6-8  0 0.0 0.0  0.0 6-8 2 9.1 27.3 33.3 100.0 

9-10  0 0.0 0.0  0.0 9-10 0 0.0 27.3 0.0 100.0 

11-12  0 0.0 0.0  0.0 11-12 0 0.0 27.3 0.0 100.0 

 0 0.0   6 27.3   

 1 100.0   16 72.7   

 1 100.0    22 100.0   



 

28 

 

2001 2002

85 6 85

271

 

1.  
15

54.52%
45.48%

27.03% 14.68%
1%

37.60%

 
 

                                                       
6 

85
 



 

29 

15   

 
 

 

 
 

184 185 
 

 
  

184(%) 
35 0 0 0 0 1 0 0 0 0 0 11 47 

74.47     2.13      23.40 100 

185(%) 
1,635 0 30 0 15 39 6 6 1 2 6 688 2,428 
67.34  1.24  0.62 1.61 0.25 0.25 0.04 0.08 0.25 28.34 100 

(%) 
758 0 1 39 0 8 1 0 1 0 1 195 1,004 

75.50  0.10 3.88  0.80 0.10  0.10  0.10 19.42 100 

(%) 
8 0 0 0 0 0 0 0 0 0 0 3 11 

72.73           27.27 100 

(%) 
374 0 7 0 15 22 2 3 1 1 2 171 598 

62.54  1.17  2.51 3.68 0.33 0.50 0.17 0.17 0.33 28.60 100 

(%) 
895 0 10 2 9 998 13 16 4 9 24 674 2,654 

33.72  0.38 0.08 0.34 37.60 0.49 0.60 0.15 0.34 0.90 25.40 100 

(%) 
200 0 3 0 5 20 6 5 0 3 0 121 363 

55.10  0.83  1.38 5.51 1.65 1.38  0.83  33.33 100 

(%) 
18 0 0 0 0 0 0 0 0 0 1 16 35 

51.43          2.86 45.71 100 

(%) 
13 0 0 0 0 0 0 0 2 0 0 7 22 

59.09        9.09   31.82 100 

(%) 
87 0 3 0 2 16 1 2 0 4 3 61 179 

48.60  1.68  1.12 8.94 0.56 1.12  2.23 1.68 34.08 100 

(%) 
437 1 2 0 1 97 3 11 4 1 18 265 840 

52.02 0.12 0.24  0.12 11.55 0.36 1.31 0.48 0.12 2.14 31.55 100 

(%) 
1 0 0 0 0 0 0 0 0 0 0 0 1 

100            100 

(%) 
4,461 1 56 41 47 1,201 32 43 13 20 55 2,212 8,182 
54.52 0.01 0.68 0.50 0.57 14.68 0.39 0.53 0.16 0.24 0.67 27.03 100 

2.  
16

16 46.15%

184 14 2
72.73% 64.19% 60.17%



 

30 

31.15%
31.62%

31.48% 1.30%
1.19% 1.12% 1%

 
16   

  
 184 185     

184(%) 
2 0 0 0 0 0 0 0 0 0 0 0 0 2 4 
50             50 100 

185(%) 
140 0 6 0 0 2 7 1 2 0 2 1 0 129 290 

48.28  2.07   0.69 2.41 0.34 0.69  0.69 0.34  44.48 100 

 
(%) 

190 0 1 18 1 0 7 0 0 1 0 0 0 78 296 
64.19  0.34 6.08 0.34  2.36   0.34    26.35 100 

(%) 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

100              100 

(%) 
218 0 1 0 0 29 21 4 6 2 6 1 0 183 471 

46.28  0.21   6.16 4.46 0.85 1.27 0.42 1.27 0.21  38.85 100 

(%) 
1,423 1 25 0 0 11 2,891 31 43 7 46 58 2 1,727 6,265 
22.71 0.02 0.40   0.18 46.15 0.49 0.69 0.11 0.73 0.93 0.03 27.57 100 

(%) 
166 0 1 0 0 0 57 14 13 1 3 6 0 216 477 

34.80  0.21    11.95 2.94 2.73 0.21 0.63 1.26  45.28 100 

(%) 
54 0 3 0 0 0 16 0 5 1 3 1 0 83 166 

32.53  1.81    9.64  3.01 0.60 1.81 0.60  50 100 

(%) 
423 0 4 0 0 4 21 4 10 6 2 10 0 219 703 

60.17  0.57   0.57 2.99 0.57 1.42 0.85 0.28 1.42  31.15 100 

(%) 
171 0 8 0 0 9 79 4 22 0 55 4 0 291 643 

26.59  1.24   1.40 12.29 0.62 3.42  8.55 0.62  45.26 100 

 
(%) 

538 0 6 0 0 4 295 14 19 3 11 58 0 446 1,394 
38.59  0.43   0.29 21.16 1 1.36 0.22 0.79 4.16  31.99 100 

 
(%) 

16 0 1 0 0 0 0 0 0 0 0 0 0 5 22 
72.73  4.55           22.73 100 

(%) 
3,343 1 56 18 1 59 3,394 72 120 21 128 139 2 3,379 10,733 
31.15 0.01 0.52 0.17 0.01 0.55 31.62 0.67 1.12 0.20 1.19 1.30 0.02 31.48 100 



 

31 

3.  

185
 

 

 

32.44% 58.37%
185

 

1.  

(1)  
2001 2002 2013

45.48% 54.52% 3 26.2% 5
34.1% 10 44.9% 12 45.4% 2001
2002 2013 68.8%

32.2% 3 37.9% 5 56.2% 10
68.0% 12 68.8%

2 5 75% 8
91.6% 99.99% 11

3 68.1% 5 81.7% 7
90.5% 99.99% 11  

(2)  
66.2%

51.4% 48.6% 48%
0.0% 44.9% 1 12

24.5% 77.3%



 

32 

73.4% 67.5%
65.2% 61.3% 184

185 50% 0.0% 35.8% 2
12 35.8%

27.3%  
12

 

2.  
17 2013

37 1
/

185 /
50%

17   

 

  

 
 

  
 

 

2  5 10 2  5  10  

184 25.5 10.6 17.0 23.4 50 25 50 50 
185 32.7 11.5 22.0 32.2 51.7 18.6 35.8 51.0 

 24.6 9.6 16.7 24.2 35.8 12.2 22.7 35.8 
 66.3 35.2 54.0 66.0 77.3 46.7 66.4 76.6 

/  37.1 13.1 23.3 36.6 53.3 22.6 35.7 51.4 
 40.8 22.7 36.3 40.8 39.9 11.7 23.8 38.8 

/  50.9 26.2 36.9 50.4 72.2 31.7 50.7 62.1 
 44.9 20.7 33.9 43.8 65.2 31.7 51.6 64.2 
 47.9 22.6 35.6 47.2 61.3 26.6 45.0 60.7 
 0.0 0.0 0.0 0.0 27.3 18.2 27.3 27.3 

3.  
27.03%

14.68% 1%
37.60%



 

33 

46.15%

 
0%

24.6% 184 32.7%
185 32.7% 66.3%

/ 37.1% 40.8% /
50.9% 44.9%

47.9% 27.3%
35.8% 39.9%

77.3% / 72.2%
65.2% 50% 61.3%

/

11 1% 184
/ 11

1.0% 2.1%  

 

37 1
 

101 1 3

 



 

34 

10
8 (1) (2)  

10
10

 

3 (1)
8

(2) 5 10 10
(3) 10 10

 
  



 

35 

 

2012 100
http://www.motc.gov.tw/ch/home.jsp?id=56&parentpath=0%2C6&mcust
omize=statistics101.jsp  
2014 102

http://www.motc.gov.tw/ch/home.jsp?id=56&parentpath=0%2C6&mcust
omize=statistics101.jsp  
2004

 
1966 16 149-212  

2014
 

2015
21 1-36  

2008
 

2011 100-102
NSC100-2410-H-015-006-SS3  

2007 2007
213-252  

2004
255-316  

2002
3 153 178  

1997
 

1998
1998 3 9  

1997
 

1983
35-54  



 

36 

Burgess, E.(1928). Factors determining success or failure on parole. In A. Bruce 
etal.(Eds.).The Workings of the Indeterminate Sentence Law and the 
Parole System in Illinois. Springfield:IllinoisStateBoardofParole. 

Glueck, S. and E. T. Glueck (1930). Five Hundred Criminal Career. New York, 
NY: Knopf. 

Ohlin, L. E.(1951). Selection for Parole. New York, NY: Russell Sage Foundation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

37 

 
 

∗ 

   
 

 
--  

 

 

 
 
 

 
 
 

                                                       
∗ Email: 

lee123@mail.ntut.edu.tw  



38 

Controversy Over Deportation to Mainland China for 
Taiwanese Nationals Suspected in Third Countries on 

Telecoms Fraud Cases 
 
 

Jye-Ching Lee∗ 

 
 

Abstract 

Recently during party alternation in Taiwan, a great disturbance rose abruptly on the 
matter that Taiwanese nationals suspected on fraud cases far from Kenya were repeatedly 
deported to mainland China; and then successively, Taiwanese suspects were deported from 
Malaysia and Cambodia to mainland China, making people wonder about what the truth of 
relevant cases is?  Whether Taiwanese judicial sovereignty has been impinged upon?  
Whether cross-strait agreements are applicable to the crimes committed in third countries 
by the people of cross-straits?  Whether negotiations have ever concluded that Taiwanese 
nationals, as suspects investigated and seized in third countries for fraud cases, should 
comply with the principle that “criminal suspects be taken back to their origins”?  Or such 
principle is consistent with the international law with respect to the legal theory of 
jurisdiction or to the regulations on penal spatial effectiveness?  These are the subjects 
worth thinking deeply about.  Eventually, this paper will review the negotiations for 
jurisdiction with third countries or with China, and the key points involved in these 
negotiations after confirming the jurisdiction, such that viewpoints on criminal policy may 
be presented in striving for repatriation and hearing in Taiwanese courts for the Taiwanese 
nationals suspected on the telecoms fraud cases, in an attempt to invite more valuable 
remarks and to welcome for anyone’s references. 

 
Key Words: telecoms fraud, cross-strait agreements, jurisdiction, penal spatial 

effectiveness, criminal judiciary mutual assistance 

                                                       
∗ Jye-Ching Lee, Ph. D. in Law University of Waseda, Japan, Professor, Graduate Institute of Intellectual 
Property, National Taipei University of Technology, Email: lee123@mail.ntut.edu.tw  
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A Study of Defining the Relevant Cross-border Crime 
and Enhancing the Effectiveness of Crime Statistics 

 
 

Jin, Tzung-Li* 

 
 

Abstract 

Crime statistics data can be provided to government agencies and academic reference. 
Then they can have amended laws elaboration or propose specific criminal policies. Since 
the nature of modern society is global lifestyle, cross-strait exchanges is continuing to 
strengthen, relevant cross-border crimes have become increasingly frequent, so we need 
related crime statistics data. 

However, the study of the concept of relevant cross-border crime, more domestic 
science in the field of crime, criminal law field, there are insufficient. Studies on crime 
statistics in our country, the primary data of the survey carried out only by the judiciary; 
statistical study of secondary data, also need to support by the judiciary. 

This article related to relevant cross-border crime Coming to study to explore, 
respectively, to define the concept of criminal law and criminology at the different positions, 
finally, the actual operation from the crime statistics, to review its feasibility. 

 
 

Key Words: Crime Statistics, Cross-border Crime, Transnational Crime, Cross-area 
Crime 

                                                 
* Associate Professor of Fu Jen Univerisity Department of Law; Doctor of Phylosophy in Law, Fu Jen 

University. 
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The Difficulties in Researching and Measuring 
Transnational Crime� 

 
 

Mon, Wei-Teh�� 
 
 

Abstract 

Under the impact of globalization, not only the flow of people, goods, services and 
images across national borders has been increased, but the new opportunities be created for 
crimes. Crime is not just the local problem, rather than being more transnational. Although 
transnational crimes become sophisticated in accordance with globalization, the research 
concerning transnational crime is still not enough to make academic community realize 
those relevant phenomena. The purpose of this article is to explore the difficulties while 
conducting research on transnational crime. First of all, the author takes a critical view at 
the research methods used in transnational crime research, but also has a positive outlook 
on how new methods are being developed in this field. Accordingly, this article first 
outlines crime measurement as developed by traditional criminologists and how it does or 
does not work in providing adequate measures for transnational crime. Then, it describes 
some of the functional composite analysis available for transnational crime. Finally, this 
article ends by introducing recent advances in knowledge in the field of measurement and 
analytical methods for transnational crime. The political metaphor of the data and methods 
used in transnational crime research is acknowledged in conclusion.  

 
 

Key� Word: Transnational Crime, Research Method, Drug Trafficking, Human 
Trafficking.  
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Study on Law Enforcement Agencies to Crackdown 
Vote Buying 

 
 

Kuo-chen Hsu ∗ 
 
 

Abstract 

The operation of true democracy is predicated on fair election. However the 
practice of vote buying has been so commonplace in Taiwan’s elections at all 
levels that it has become practically an indispensable campaign activity of the 
candidates. The Ministry of Justice and law enforcement agencies have been 
putting forth all efforts to crack down on vote buying in elections over the years 
and have attained brilliant achievements in indicting the offenders. However the 
overwhelming success on the part of the law enforcement also highlights the 
seriousness of vote buying problem in Taiwan. To gain in-depth understanding of 
the causes of vote buying and to explore the overall pattern of vote buying in 
Taiwan, this study analyzes the results of voting buying crackdown in the 9-in-1 
election of local officials taken place in 2014, and proposes the following 
strategies against the vote buying practice: (1) step up the gathering of vote 
buying intelligence; (2) refine the vote buying investigation tactics; (3) make the 
best use of compulsory sanction; (4) swiftly dispense informant rewards; (5) 
cancel the allowance of NT$30 gift; (6) integrate investigation resources; (7) 
speedy trial; (8) grasp the money trail; (9) enhance customs inspection; (10) step 
up anti-vote buying campaign; (11) develop innovative vote buying investigation 
strategies; and (12) purify the election culture.  
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Drug education or drug propaganda? 
 
 

Jong-Long Guo∗ and Yuan-Shan Chu 
 

Abstract 

This article is to explore the current situations and risk factors of illicit drug 
use for adolescents, and the behavior theories related to prevention works. We 
stated the examples and differences between drug education and drug propaganda 
for adolescents, and further provide feasible suggestions and strategies to promote 
drug education and propaganda. It can provide future planning and advocacy of 
drug education activities for governmental agencies to implement. 
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A Review and Evaluation of Victim Impact Statement 
(VIS) and Victim Notification System (VNS): Lessons 

from Abroad 
 
 

Lanying Huang∗ 
 
 

Abstract 

Working towards a more reasonable and respectful way of responding victims of 
crime in the criminal justice system is not merely about safeguarding human right but also 
putting judicial reform into practice. In many European and American governments, the 
implementation of victim impact statement (VIS) and victim notification system (VNS), 
based upon the sixth principle in the United Nations Declaration of Basic Principle of 
Justice for Victims of Crime and Abuse of Power, aims to answer to a call for victim’s right 
for information and participation during criminal justice procedure. Above reforms declare 
State determination on upgrading victim justice through legislation, policy and practice 
which focus on the needs of crime victims. This paper begins with the theoretical 
backgrounds and empirical evidences of VIS and VNS, and goes on to review the 
achievements and challenges of VIS and VNS development in representative countries. 
Through reviewing the literature, this current article concludes that the premier of VIS and 
VNS is the overt policy of centering victims of crime in the criminal justice system. 
Victim-centered policy should be supplemented by victim services in every criminal justice 
institution during different criminal justice procedure. In addition, both VIS and VNS ought 
to be integrated into a comprehensive system which includes victim support, service, 
compensation, and restorative measures in order to creating a new meaning of victim’s 
justice. 

 
Key Words: Victims of Crime, Victim Impact Statement (VIS), Victim Notification 

System (VNS)  
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Restorative Justice in Domestic Violence Cases: 
Examples from Countries in Western Countries 

 
 

Doris Chu∗ 
 
 

Abstract 

Restorative justice, an alternative justice model, is designed to repair the harms caused 
by crime by bringing offenders, victims, and community together. The process of such 
justice focuses on healing and its goal is to help all parties involved to recover from the 
harms (Braithwaite et al., 2012; Umbreit & Armour, 2011). It is noted that some scholars 
and feminists have questioned the worth of applying restorative justice to domestic 
violence cases. Their primary concern being the safety of the victims, they focus on the 
nature, in domestic violence, of power imbalance, which to their minds easily leads to 
disadvantageous situations for victims. In such a view, violent offenders often use the 
informal process of restorative justice to trivialize violent behavior, or to shift the blame to 
victims, which would be less of a concern in the formal criminal justice process (Daly, 
2006). This paper describes how Western European countries are currently applying 
restorative justice to domestic violence cases. Special guidelines and risk assessment tools 
among these countries are highlighted. Although controversies and challenges exist in using 
restorative justice to domestic violence cases, there are potential benefits if staff, prior to 
entering the process, follow appropriate guidelines for risk assessment and prudently screen 
cases. The following suggestions are proposed at the end of the paper: (1) adoption of a 
nationwide uniform certification system, as well as on the job training; (2) establishment of 
consistent screening guidelines for practitioners; (3) creation of risk assessment tools at 
various stages; (4) enhancement of relevant knowledge and professionalism; (5) integration 
of mediation with follow-up treatments.  
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Understanding Children Sexual Consent and 
Testimony 

 
 

Chen, Yu-Ju∗, Jou, Su-Syan∗ 
 
 

Abstract 

Two cases of child sexual assault that triggered White rose movement in 2010, child 
victims were too young and it was hard to prove their sexual consent, the judges ruled that 
“no objective and subject evidence indicated the sexual conduct was against the child’s 
will” and convicted offenders based on Criminal Code 227, instead of 222. Due to the 
criticism from the public, the Supreme Court called for the 7th criminal divisions meeting 
in 2010 to solve the disputes. This paper interviewed 2 judges, 2 clinical psychologists and 
a psychiatrist and intended to understand how to determine children sexual consent and 
improve their witness credibility and reliability.  

The paper found that most of interviewees agree that the State should restrict children 
sexual behavior, however, based on the current legistration, the courts need to prove 
victim’s content as a main criteria to convict the offense. In child sexual assault cases, one 
of the most difficult part in the trials is to determine the child’s consent. Courts usually 
prioritize the forensic evidence first and ambiguous about the creditability and reliability of 
children’s testimony. Furthermore, expert reports are used as a referenece without any legal 
binding. This paper suggests a revision of legal sexual consent age.  Children under 12 
should be seen as no sexual consent liability, and age between 12-14 should be subject to 
psychiatric compulsory evaluation on their ability to consent their sexual conduct. Further, 
courts could improve their techniques of interviewing child victims and establish an expert 
evaluation system. 

                                                       
∗ Chen, Yu-Ju, Taiwan Kaohsiung Juvenile and Family Court psychology counselor, Master of National Taipei 

University Graduate School of Criminology, E-mail: ariel77716@hotmail.com  
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Juveniles and Children 
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Abstract 

This article aims to explore the sexual offenses against juveniles and children. 
The main discussions focus on Taiwan’s legislation. In addition, the author will 
introduce the Germany’s regulation model. Through comparative studies on both 
models, the author tries to review Taiwan’s provisions and suggest some possible 
way for future amendments. 
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Can we work from the original data and change the 
digital evidence at crime scene? 

 
 

Da-Yu Kao∗ 
 
 

Abstract 

Law enforcement agencies work in an area of constant change, need to analyze digital 
data, and supply vital evidence in all investigations. Digital forensic science provides 
scientifically proven methods that can be used to identify, collect, acquire and preserve 
digital evidence. Setting an absolute standard that dictates “work from an exact copy of the 
original data” is dangerous from the 2001 first Digital Forensic Research Workshop in a 
legal context. It has ignored the urgent need for first responders to find actionable 
intelligence immediately at crime scene. This study reviews some former arguments on this 
evidence dynamics of accessing the original data for digital forensic investigation, and aims 
at the relevant activities at crime scene. The results illustrate the difference between scene 
investigation and lab forensics, and propose a new digital evidence governance strategy to 
improve the whole investigation process. 

 
 

Key Words: Digital Evidence, Evidence Triage, Crime Scene, Forensics Lab, 
Cybercrime
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The Study About Counteractions of Nuclear Radiation 
Emergencies at Scenes of Terrorist Attack 

 
 

Jeff, Cheng-Lung Lee∗ Jason, Shou-Huan Chiang∗ Chi-Chang Liu∗ 
 
 

Abstract 

Terrorism had been rampant worldwide since the 9/11 attack in 2001 to the one at 
Turkish airport in 2016. It has posed a major threat to countries, people and world peace. 
Anti-terrorism and its related activities seem to become important considerations to 
countries for military researches, interior affairs and national developments. With 
innovative advancement of technology, people are worried of terrorism which involve 
nuclear weapons as it is the most disastrous. The issues about prevention of nuclear 
weapons abused by terrorist organizations, illegal transportation of nuclear weapons and 
protection from nuclear disasters lead to the development of the field for nuclear forensics 
which is critical to national security. 

This study aims to investigate the anti-terrorism policy and give advices for 
counteractions of terrorist attacks in order to emphasize importance of nuclear forensics. By 
understanding the differences between radiation and crime scenes we focus on critical 
problems and conquer unnecessary fears to deal with the incident scenes. In this research 
internationally operational guidelines and procedures were collected and used as references. 
This includes protective measures, procedures, sampling, preservation and transportation of 
evidences as well as even divisions of responsibilities and planning of report systems for 
any of the interested researchers in Taiwan. It is our expectation that we are able to throw a 
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sprat to catch a whale. Furthermore, we look forward to attract the attentions from 
government and citizens regarding to issues about the processes of radiation incidents 
which should be thoroughly concerned and regulated. 

 
 

Key Words: Terrorist Attacks, Nuclear Weapons, Dirty Bombs, Nuclear Forensics 
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Driving Under Influence of Psychoactive Substance in 
Taiwan 

 
 

Kai-Ping Shaw ∗ 
 
 

Abstract 

Understanding the impact of drugs, alcohol and medicine effect on the person under 
the influence is an important aspect of the traffic accident investigation. Attribution of 
responsibilities such as human factors, environmental factors and machinery factors in 
order to conclude the cause of the accidents and safety improvement measures are the 
purposes of each traffic accident investigation. In addition to alcohol-related traffic accident 
(approaching 10%), psychoactive substance (PS) impaired drivers (around 5%) are also on 
the rise making drug control an important modern-day concern. Establishing the threshold 
of each PS is of immediate interest for judiciary purpose in Taiwan (Criminal Code Article 
185-3). 

Alcohol is removed from the body by a combination of mechanisms including 
xenobiotic metabolism and saturated metabolite secretion. Breath alcohol content (BrAC) 
and blood alcohol content (BAC) are the standard legal examination process used in 
forensic toxicology. Besides alcohol-impaired driving, the misuse illicit drugs of schedule I 
and II controlled drugs - including amphetamine, morphine, MDMA, cannabis, and 
cocaine; and sedative-hypnotic drugs such as diazepam have been increasing throughout 
the years. How the alcohol and PS affect the safety of driving has become an important 
topic for forensic examination and judicial adjudication. Using a variety of data from 
international allies to analyze and accredit the impaired driver under the uses of the PS 
become the important issue to affirm the traffic safety and regulation (Taiwan’s Criminal 
Code Article 185-3, not safety driving crime). Poly-drug use by driver and the road safety 
risk with driving after consuming drugs and alcohol is extremely high. A lower limit should 
                                                 
∗ Kai-Ping Shaw, Director of the Department of Forensic Pathology, Institute of Forensic Medicine, Ministry of 
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be set for certain drugs where they are found in combination with alcohol. These lower 
drug limits of many illicit and over-the-counter drugs are recommended when BAC above 
20 or 50 mg/dL is detected. For future adjudication, it is critical to explore the cause of the 
accident and to clarify the incident to exclude DUI of psychoactive substances’ 
pharmacodynamics and pharmacokinetics, that is needed to facilitate the accurate 
interpretation of the driver’s mental state. 
 
 
Key Words: Psychoactive Substance (PS), Driving Under Influences (DUI), Impaired 

Driver, Illicit Drugs, Pharmacokinetics, Pharmacodynamics, Blood 
Alcohol Content (BAC), Breath Alcohol Content (BrAC) 
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(Ketamine) (Benzodiapines)

(NPS) (DUI)
(impaired driver)

(impaired driver) 185 3

(Psychological Profiling)
(Limitation of driving impairment)

 

 

(DUI)  

( )  
(DUI)

185 3 0.25mg/L
0.05%

(
)

(pharmacodynamics) (pharmacokinetics)  
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1.  

MDMA

 

2.  
(1) 

90 120
20-40mg/dL  

(2) 
10-35mg/dL15

 
(3) 

(BrAC) (BAC)

 
(4) 

100mg/dL
( 70% )

(FST)  

( )  

1.  

 

2.  
( )

                                                 
15 Jones AW (2010), Evidence-Based Survey of the Elimination Rates of Ethanol from Blood with Applications 

in Forensic Casework, Forensic Sci Int., 200(1-3):1-20. 
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B C E
 

3.  
(1) (

)
( )

 
(2) 

 
(3)  

( )  

(Drug Abuse)

(Drug dependence)
( )

(Withdraw Syndrome Abstinence Syndrome) (Illicit drug)
 

1. ( )  
(1) (tolerance)

 
(2) (dependent) (withdraw or abstinence syndrome)
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(euphoria)

 
(3)  

a 
 

b 
 

c  
d K

 
(4)  

 
a 

 
b 

 
c 

 
d 

 
e Triazolam Midazolam Zopiclone Nimetazepam( )
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2. ( )  
(1) 

1 4
 

(2) 

 

 

 

(European Commission EC
) 5

(Driving Under the Influence of Drugs Alcohol and Medicine
DRUID) 18 36

2011

 
2010 (Sir Peter North)16

2011
( 3% 54 ) (9% 156 166 )

2012 5  
1.  

(1)  
(2) (Benzodiazepines BZD) 

                                                 
16 Department for Transport (2016), Report of the Review of Drink and Drug Driving Law, Sir Peter North, 

http://www.roadsafetygb.org.uk/downloads/NorthReview-Report.pdf 
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(3) ( ) 
(4)  
(5)  
(6)  
(7)  

2.  
3. (impaired driver) 17  
4. (road safety) 18  
5.

 
6.  
7.

 

 

 

BZD
 

Designer drug( )

19 (DRUID) 20

                                                 
17 185 3 50 mg/dL

80 mg/dL  
18 14 2 30 mg/dL

20-50 mg/dL  
19 Houwing, S., Hagenzieker, M., Mathijssen, R., Bernhoft, I. M., Hels, T., Janstrup, K., Van der Linden, T., et al. 

(2011), Prevalence of alcohol and other psychoactive substances in drivers in general traffic, part II: country 
reports, DRUID (Driving under the Influence of Drugs, Alcohol and Medicines). 

20 Isalberti, C., Van der Linden, G., Legrand, S.-A., Verstraete, A., Bernhoft, I. M., Hels, T., Nørgaard Olesen, 
M., et al. (2011), Prevalence of alcohol and other psychoactive substances in injured and killed drivers, 
DRUID (Driving under the Influence of Drugs, Alcohol and Medicines). 
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BZD
BZD

BZD  

 

(Experimental study) 
(Driving simulator) (On-the-road driving)

(Crash risk)  

(Semi-experimental study) 

( )  

(Epidemiology study) 

1. (Cohort study) 

(Standardized incidence ratio) (Crash risk)
 

2. (Case-control study) 
(Odd ratio; 

OR)
(Selection bias) (Odd)

(Odd ratio)
4 ( 7)  

7   
   

 a b 
 c d 
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(1) (Odd) 
a/b

c/d  
(2) (Odd Ratio, OR ) 

 

 � 	
������� 	��
	���� 	��



�

�
� 

a d OR  
(3) (OR )  

(DRUID)21

OR 3 ( 8)  
8  OR  

 (OR ) 
 < 2 
 2 10 

 > 10 
(4) -  

(OR )

 

 

(Alcohol) 

( )  
(ethanol) 46 0.8g/mL

1 7.1 kcal 0.4~0.6L/kg
0.6L/kg (blood alcohol concentration, 

BAC) 300mg/dL(0.3%W/V) BAC 500mg/dL(0.5%W/V)

                                                 
21 Hels, T., Bernhoft, I. M., Lyckegaard, A., Houwing, S., Hagenzieker, M., Legrand, S.-A., Isalberti, C., et al. 

(2011), Risk of injury by driving with alcohol and other drugs, DRUID (Driving under the Influence of 
Drugs, Alcohol and Medicines). 
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5~10
30~90

100% 70 35mL 2
40mg/dL 98mL 1 120mg/dL 140mL 1

200mg/dL 70%
10 (

12.5 mL) 70 25mg/dL
58 20mL  

( )  
90%

(alcohol dehydrogenase ADH) (acetaldehyde)
(catalase)

(ethanol oxidase)
(Rate-limit step)

20mg/dL
22 10~15mg/dL(

0.010-0.035%W/V) 0.019%(W/V)
(

) 40mg/dL
23

/ 1/1.2
( 1:1.2) ( 1:1.2)  

( ) (alcohol tolerance) 
 

1. cytochrome P450  
2. 

 

                                                 
22 zero order

first order
 

23 1991 31-46  
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3.  
(BAC) 50mg/dL(0.05%W/V)

( ) 80mg/dL(0.08%W/V)
 

(BAC)  

� ������ �
	 ���

� ���� � 	���
 

 (Volume of distribution; Vd) 0.6 
L/kg 0.7 L/kg 0.8  

( )  

1.  

20mg/dL DRUID 91% 87%
50mg/dL

159mg/dL 160mg/dL 161mg/dL 167mg/dL 23%
80mg/dL 6% 200mg/dL24  

 
 
 
 
 
 
 
 
 
 

                                                 
24  Department for Transport, National Statistics, UK (2012), Reported Road Casualties Great Britain 2011 

Annual Report: Drinking and Driving, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/9280/rrcgb2011-complete.pdf 
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2.  
9  (BAC)  

BAC 
%(w/v) 25 

 

0.03(30mg/dL) 15%  
0.07(70mg/dL) 33% 

 
0.11(110mg/dL) 55% 

 
0.21(210mg/dL) 94% 

BAC>400 mg/dL
 

DRUID (OR)26 10

( 10)  
10   

 
BAC (mg/dL) 

(95% 
CI) 

 
(95% CI) 

10–50 1.18 
(0.81 1.73) 

8.01 
(5.22 12.29) 

50–80 3.64 
(2.31 5.72) 

45.93 
(23.02 91.66) 

80–120 13.95 
(8.15 21.88) 

35.69 
(15.68 81.22) 

� 120 62.79 
(44.51 8.58) 

500.04 
(238.07 ) 

K. Wolff, R. Brimblecombe, J.C. Forfar, A.R. Forrest, E. Gilvarry, A. Johnston, J. 
Morgan, M.D. Osselton, L .Read, D. Taylor (2013), Driving under the influence of 
drugs: Report from the Expert Panel on Drug Driving. Expert Panel on Drug 
Driving, Department for Transport, UK. 

                                                 
25 Jones AW (2000), Measuring Alcohol in Blood and Breath for Forensic Purposes—A Historical Review 

Forensic Sci. Rev, 12:151-182. 
26 Hels, T., Bernhoft, I. M., Lyckegaard, A., Houwing, S., Hagenzieker, M., Legrand, S.-A., Isalberti, C., et al. 

(2011), Risk of injury by driving with alcohol and other drugs, DRUID (Driving under the Influence of 
Drugs, Alcohol and Medicines). 
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(1)  
Paton 27

( 4)
80mg/dL 30-50mg/dL

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2)  
(European Monitoring Centre for Drugs and 

Drug Addiction EMCDDA)

12.3% 6.1%
32.8%

6.0% 28  
2010 Smith 29

                                                 
27 Paton A, Alcohol in the body (2005), British Medical Journal , 330, 85 87. 
28 UK Focal Point on Drugs, Department for Health (2011), Annual Report to the European Monitoring Centre 

for Drugs and Drug Addiction (EMCDDA), http://www.nta.nhs.uk/focalpoint.aspx 
29 Smink BE, Egberts AC, Lusthof KJ, Uges DR, de Gier JJ (2010), The relationship between benzodiazepine 

 
4  Paton, 2005  
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DRUID
(OR) 2030  

(Narcotic analgesics) 

(synthetic opium)
Euphoria

Withdraw Syndrome  

( )  
1. (morphine)

(codeine )  
2.  
3.  
4.  

( ) ( ) ( ) 

(systemic morphine receptor; endorphin receptor)
� � � � �1 �2 �3

G (G protein-coupled receptor)

(heroin)
( ) (methadone)

 

( )  
( )

( )
(drowsiness)

                                                                                                                                      
use and traffic accidents: A systematic literature review, CNS Drugs, 24(8):639-53. 

30 Hels, T., Bernhoft, I. M., Lyckegaard, A., Houwing, S., Hagenzieker, M., Legrand, S.-A., Isalberti, C., et al. 
(2011), Risk of injury by driving with alcohol and other drugs, DRUID (Driving under the Influence of 
Drugs, Alcohol and Medicines). 
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1.  
(euphoria)

(orgasm; sexual climax) (
)

(drug seeking behavior)

 

2.  

(Dependence)

buprenorphine  

3. (Tolerance) 

20%
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4. ( )  

(Euphoria)

 

2 4
24

10 14  

5.  
(

 

( ) (Symptomatic treatment) 

1.  
(1) (diazepam)— 40mg  
(2) Lomotil(diphenoxylate )  
(3) metaclopramide 3 10mg promethazine 25mg

 
(4) Buscopan 10mg 3  
(5) Paracetamol 1000mg Ibuprofen 400mg  
(6) Clonidine Lofexidine-�
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2.  
( )

 

( )  

 
1. ( ) 6-

(methadone) (meperidine; 
Demerol) 33%

15%31  
2. 2-5 6- ( 6-25 )

(2-3 ) 34-46 32  
3. 24ng/mL

50mg/dL 61ng/mL
120mg/dL33  

4. (Expert Panel on Drug Driving)34

 
(1) 20mg/dL 40ng/mL

 
(2) 

(OR) 8.2 32  
(3) 38-81ng/mL  

                                                 
31 Department for Transport, National Statistics (2012), Reported Road Casualties Great Britain 2011 Annual 

Report: Findings from the Crime Survey for England and Wales, UK. 
32 Wolff K, Rostami Hodjegan A, Shires S, Hay AW, Feely M, Calvert R et al. (1997), The pharmacokinetics of 

methadone in healthy subjects and opiate users. British Journal of Clinical Pharmacology, 44(4), 325 334. 
33 Norwegian Ministry of Transport and Communications (2014), Driving under the influence of non-alcohol 

drugs- legal limits implemented in Norway. 
https://www.regjeringen.no/contentassets/61d8bf75d02e4b64ab0bfbea244b78d9/sd_ruspavirket_kjoring_ne
t.pdf 

34 K. Wolff, R. Brimblecombe, J.C. Forfar, A.R. Forrest, E. Gilvarry, A. Johnston, J. Morgan, M.D. Osselton, 
L .Read, D. Taylor (2013), Driving under the influence of drugs: Report from the Expert Panel on Drug 
Driving. Expert Panel on Drug Driving, Department for Transport, UK. 
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(4) 1  
(5)  

a 65  
b  
c  

(Benzodiazepines; BZD)  

( Z )

1 2.5-8
1-2

(diazepam) (clonazepam ) (temazepam) (nitrazepam
) (flunitrazepam FM2 )  

( )  

(barbiturate) (cross-tolerance)  

( ) (Multiple-drug)  

 

( ) (Physical effects) 

 
Halcion

 

( )  

(diazepam)  
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( )  
 

1. (hypnotic ) (anxiolytic)
 

2. BZD(Benzodiazepines)
(hypnotic) (anxiolytic) BZD

16 59 0.5%
35

 
3. (65 )

 
4. 36  
5. Diazepam Flurazepam Flunitrazepam Nitrazepam

2 4 ( 4 )
37  

6. DRUID (OR) 2-1038

39  
7.  

(1) Clonzepam(
50ng/mL) > Lorazepam( 100ng/mL) > Oxazepam( 300ng/mL)= 
Flunitrazepam( 300ng/mL) > Temazepam( 1000ng/mL)  

                                                 
35 Home Office Statistics, National Statistics, UK (2012), Drug misuse declared: findings from the 2011 to 2012 

Crime Survey for England and Wales (CSEW) (2nd ed.) , 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147938/drugs-misuse-dec-11
12-pdf.pdf 

36 Meuleners LB, Duke J, Lee AH, Palamara P, Hildebrand J, Ng JQ (2011), Psychoactive Medications and 
Crash Involvement Requiring Hospitalization for Older Drivers: A Population Based Study, Journal of the 
American Geriatrics Society, 59 9),1575 1580. 

37 Dassanayake T, Michie P, Carter G, Jones A 2011), Effects of benzodiazepines, antidepressants and opioids 
on driving: a systematic review and meta analysis of epidemiological and experimental evidence, Drug 
Safety, 34 2), 125 156. 

38 Isalberti, C., Van der Linden, G., Legrand, S.-A., Verstraete, A., Bernhoft, I. M., Hels, T., Nørgaard Olesen, 
M., et al. 2011), Prevalence of alcohol and other psychoactive substances in injured and killed drivers, 
DRUID Driving under the Influence of Drugs, Alcohol and Medicines). 

39 Bramness JG, Skurtveit S, Mørland J 2002), Clinical impairment of benzodiazepines  relation between 
benzodiazepine concentrations and impairment in apprehended drivers, Drug and Alcohol Dependence, 68 
2), 131 141. 
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(2) 20mg/dL
Clonzepam( 25ng/mL) > Lorazepam( 50ng/mL) > 

Oxazepam( 150ng/mL) = Flunitrazepam( 150ng/mL) > 
Temazepam( 500ng/mL)  

(3) 

 

(Cannabis) 

(recreational drug) marijuana pot hashish charas bhang
ganga ( )

(cannabis sativa)
	-9-tetrahydrocannabinol(THC)

THC (flower heads)
THC  

( )  
THC

10 2 3

7 30
 

( ) (Effects) 

( )
( )

(nystagmus)  

 



 

340 

( ) (Physical effect) 

 

(craving for the 
drug)  

(somnolence)

 

( )  

(neglect)  
( )

(Vd) 1-5
9-12

THC 28 (THC 120-148 )  
 

1. 2008 58% 40  
2. 0.3% 7.4% 41  
3. 1

 
4. ( 50mg/dL)

(zero tolerance)
0.3ng/mL 1.5ng/mL(

                                                 
40 Department for Transport, National Statistics (2012), Reported Road Casualties Great Britain 2011 Annual 

Report: Findings from the Crime Survey for England and Wales, UK. 
41 EMCDDA (The European Monitoring Centre for Drugs and Drug Addiction) (2008), Drug use, impaired 

driving and traffic accidents. Luxembourg: Office for Official Publications of the European Communities. 
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) 1.3ng/mL( ) 1.0ng/mL( ) 3.0ng/mL( )42  
5. DRUID(2011)43

1-3
(THC) 5ng/mL  

6. (THC) 5ng/mL 20mg/dL

44  

(stimulants) 

(amphetamine) (methamphetamine)
(cocaine) phentermine (nicotine) (caffeine)  

( )  

1-20%
(Snorted intranasally) 

(crack)
(rock) (Base)

5-30
2 4

 
 

1.
1

2  
2. 0.5-1.5  

                                                 
42 Ramaekers J. (2011), Effects of medicinal drugs on actual and simulated driving. DRUID (Driving under the 

Influence of Drugs, Alcohol and Medicines). 
43 Gadegbeku B., Amoros E. and the SAM group (2010), Relative risk estimates for alcohol and other 

psychoactive substances impaired drivers in fatal accidents, based on the responsibility approach in France, 
DRUID (Driving under the Influence of Drugs, Alcohol and Medicines) 

44 Railways and Transport Safety Act 2003 (c 10). Parliament of the United Kingdom. 
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3.
80ng/mL Benzoylecgonine ( BZE) BZE 500ng/mL

 
4. 40ng/mL

60% 90% 40ng/mL
20mg/dL45  

( )  
1990-2006 1 (2006

)

( )

1 6 8 2-4
(destructive behavior)

(Schizophrenia-like Behavior)  
Phentermine Fenfluramine Diethylpropion

 
 

1. (d-Methamphetamine)
1990-2006  

2. 46 16-24
DRUID 50%

47  

                                                 
45 K. Wolff, R. Brimblecombe, J.C. Forfar, A.R. Forrest, E. Gilvarry, A. Johnston, J. Morgan, M.D. Osselton, 

L .Read, D. Taylor (2013), Driving under the influence of drugs: Report from the Expert Panel on Drug 
Driving. Expert Panel on Drug Driving, Department for Transport, UK. 

46 Davey J, Freeman J (2013), Screening for drugs in oral fluid: drug driving and illicit drug use in a sample of 
Queensland motorists, Traffic Injury Prevention, 10, 231-236. 

47 Meesmann U., Boets S., De Gier J.J., Monteiro S., Álvarez F.J., Fierro I. (2011), Main DRUID results to be 
communicated to different target groups, DRUID (Driving under the Influence of Drugs, Alcohol and 
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3.
48 (0.42mg/kg) 49,50

 
4. 12

6
(agitation)

2.1 24.1  
5. 100ng/mL

10-50ng/mL
456-651ng/mL 142-300ng/mL51  

6.
40ng/mL

20mg/dL52  

( ) MDMA 
1. MDMA  E ( ) Ecstasy  
2.

(Designer Drug)
1990 (rave)

MDMA

MDMA
(UNODC) (NPS)  

                                                                                                                                      
Medicines).  

48 Ramaekers J. (2011), The influence of stimulant drugs on actual and simulated driving. DRUID (Driving 
under the Influence of Drugs, Alcohol and Medicines). 

49 Silber BY, Croft, R., Downey, L., Papafotiou, K., Camfield, D. and Stough, C. (2012), The effect of d
methamfetamine on simulated driving performance. Human Psychopharmacology: Clinical and 
Experimental, 27, 139 144. 

50 Silber BY, Croft, R., Downey, L., Camfield, D., Papafotiou, K., Swann, P. and C. Stough (2012), The effect 
of d,l methamfetamine on simulated driving performance. Psychopharmacology, 219, 1081 1087. 

51 Burch HJ, Clarke EJ (2013), Hubbard AM, Scott-Ham, MConcentrations of drugs determined in blood 
samples collected from suspected drugged drivers in England and Wales, J Forensic Leg Med. 20(4), 
278-89. 

52 DRUID (Driving under the Influence of Drugs, Alcohol and Medicines) (2012), Summary of main DRUID 
results: driving under the influence of drugs, alcohol, and medicines, DRUID. 
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3. MDMA MDEA MDA MBDB

 
4. (Malignant Hyperthermia)

(serotonin)  
5. 1100

(BZD)53  
6. ( 7.6 ) (

38 )  
7. (immunoassay) (cross 

reaction)
DRUID MDMA MDE MDA 20
270 ng/mL  

8. MDMA 300 ng/mL
MDMA 20mg/dL 150 ng/mL  

9.
 

(Hallucinogens) 

LSD(lysergic acid diethylamide) (psylocybin)
PCP(phencyclidine ) (Ketamine) MDMA(
ecstasy)  

( )  
 

( ) (Effects) 

LSD
8 12

                                                 
53 United Nations Office on Drugs and Crime UNODC (2012), World Drug Report 2012, New York, United 

Nations publication. 
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(
)  

( ) (Ketamine) 
1.Ketamine K K K (

Ecstasy ) ( )

 
2. ( )  
(1)  
(2) 

 
(3)  
(4) 

 
(5) ( 30

50 ) J

K  
3.

113ng/mL
55ng/mL

300ng/mL (sign of impairment  

( )LSD(Lysergic acid diethylamide D- ) 
1.  
2. LSD 100�g (

) 6 12

2.5-4  
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3. 15-34 LSD 0%-5.5%54  

( )Psilocybin(Psilocybin mushroom
) 

1. 190
 

2. Peyote) (mescaline )
( ) psilocybin

LSD 200  

(New Psychoactive Substance; NPS)  

( ) 55 
2013  

1. 2 3
3

 
2.

56  
3.

 
4.

                                                 
54 UK Focal Point on Drugs, Department for Health (2011), Annual Report to the European Monitoring Centre 

for Drugs and Drug Addiction (EMCDDA), http://www.nta.nhs.uk/focalpoint.aspx 
55 102 102 1 21 1020800032

http://www.cy.gov.tw/AP_HOME/Op_Upload/eDoc/%E8%AA%BF%E6%9F%A5%E5%A0%B1%E5
%91%8A/102/102000458%E6%AF%92%E5%93%81%E5%85%88%E9%A9%85%E5%8C%96%E5
%AD%B8%E8%97%A5%E5%93%81%E7%AE%A1%E5%88%B6%E6%A1%88%E8%AA%BF%E
6%9F%A5%E5%A0%B1%E5%91%8A.pdf 

56 522 680  
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5.

 

( )  

1.  
( )

2005
2012 2013

 
15 24

PUB KTV
2012

- (Para-Chloroamphetamine PCA 4CA)
2013

(Methylone; bk-MDMA)
5-MeO-MiPT 2013

3

NPS 5-MeO-MiPT
Ethylone Methylone

MDMA PMA
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2015 1 5 NPS
24 ( 17 7 ) 27.7 ± 6.3 16

8 5
4 2 1  

(K )
(Mephedrone) (bk-MDMA)

 

2.  

2014 57 2012
183,000 15-64 40

 

( )  

 
(analogy)

(derivatives) (NPS)
NPS

NPS
NPS

NPS NPS
 

1.Mephedrone( Meph Drone MCAT ) 
(1) 

 
(2) (Cathinone Catha edulis(khat) )

                                                 
57 UNODC (2015), World Drug Report 2014, http://www.unodc.org/wdr2014/ 



349 

NPS 12 Methedrone 3,4-methylene- 
dioxy-pyrovalerone(MDPV) 58(Mas-Morey et al, 2012)
Butylone Dimethylcathinone Ethcathinone Ethylone
3-Fluoromethcathinone(3-FMC) 4-Fluoromethcathinone(4-FMC) Methylone

Pyrovalerone 59  
(3)  

2.GHB(Gamma Hydroxybutyrate �- ) 
(1) GHB

GHB

-

GHB GHB
GHB

 
(2) 

GHB
4.6%60  

(3) GHB  

 

( )  

 

( )  
1.

(Blood-Brain Barrier)
(

                                                 
58 Mas-Morey P, Visser MH, Winkelmolen L, Touw DJ (2013). Clinical toxicology and management of 

intoxications with synthetic cathinones ("bath salts"), J Pharm Pract, 26(4), 353-7. 
59 Prosser JM, Nelson LS 2012 , The toxicology of bath salts: a review of synthetic cathinones, J Med 

Toxicol, 8, 33–42. 
60 Assum T, Mathijssen MP, Houwing S, Buttress SC, Sexton RJ, Tunbridge RJ, et al. (2005), The prevalence 

and relative risk of drink and drug driving in the Netherlands: a case-control study in the Tilburg police 
district. Published by SWOV, Leidschendam. https://www.swov.nl/rapport/R-2005-09.pdf 
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3-5ng/mL) 11  
2. MDMA( )

( 200 600 300ng/mL
11)

(deleterious behavior)
 

3.
(euphoria)

(
)

( 65 )
 

4. ( 3 4 ) (
)

( 11)  
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11  61

 (ng/mL) 
(BAC > 20 mg/dL) 

(ng/mL) 
(tetrahydrocannabinol THC) 5 3 

 80 40 

BZE( ) 500 -- 

 600 300 

 200 100 

MDMA  300 150 

 200 100 

 80 40 

 500 250 

 

Diazepam 550 275 

Oxazepam 300 150 

Flunitrazepam 300 150 

Clonazepam 50 25 

Lorazepam  100 50 

Temazepam 1000 500 

( ) ( 12 ) 

1.  
( NaF)  

2.  

(Deleterious effects)

 

3.  

                                                 
61  K. Wolff, R. Brimblecombe, J.C. Forfar, A.R. Forrest, E. Gilvarry, A. Johnston, J. Morgan, M.D. Osselton, 

L .Read, D. Taylor (2013), Driving under the influence of drugs: Report from the Expert Panel on Drug 
Driving. Expert Panel on Drug Driving, Department for Transport, UK. 
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. 

4.  

12  
12  62 

  

 
 

(
) (Deleterious 

effects) 
(

) ( )

 

(Benzodiazepines; 
BZD) 

Z (BZD)
( )

 

 (ADHD)
 

 

Benzodiazepines(BZD)
 

 
MDMA

                                                 
62  K. Wolff, R. Brimblecombe, J.C. Forfar, A.R. Forrest, E. Gilvarry, A. Johnston, J. Morgan, M.D. Osselton, 

L .Read, D. Taylor (2013), Driving under the influence of drugs: Report from the Expert Panel on Drug 
Driving. Expert Panel on Drug Driving, Department for Transport, UK. 
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. 

(
MHRA

) 
 

 
65

 
 

 
 

  

 

 

 
( ) (odds ratio) (limitation)

 
( ) (active metabolite)

6- ( 3-6 1-2 )
( 6- )

BZE
( )

BZE
MDMA MDEA MDA MDMA
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( )

(Medical Review Officer)  
( ) BZD 4

Zopiclone
 

( )
 

( ) 20mg/dL
 

( ) LSD (Mephedrone) NPS

 

 

( )

185 3
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1. 4 ( 1 2 3 4 ) ( ) 

2. ( )  

3. Afyum  

4.  

 

1. ( )  

2. CrystalMeth 

3. (Methadone) 

4. N-� -3,4- MDMA

 E ( ) Ecstasy 

5. MDA High  

6. (PMA) 

7. - (PMMA) 

8. LSD  

9. GHB G  

10. ( ) 

11. Pentazocine  

12. Methaqualone  
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The perspectiveness and tendency of forensic autopsy 
About applications of forensic molecular pathology* 

 
 

Chih-Hsin Pan ** 
 
 

Abstract 

To utilize the diagnostic methods and techniques of molecular pathology is one of the 
most important tendency of forensic pathology. Routine hemotoxlylin-eosin stains and 
special stains in traditional histopathology or cytopathology only show the morphological 
pathological changes on tissue or smear slides. Molecular pathology, including 
immunohistochemistry, in situ hybridization and immunofluorescence, can demonstrate the 
pathological changes and evidences of molecular levels, including protein, nucleic acid and 
gene levels. It assits forensic pathologists a lot to investigate death and to make diagnosis of 
cause of death, increasing sensitivity and specificity. Institute of Forensic Medicine, 
Ministry of Justice had performed the program “To establish national forensic molecular 
pathology and microbial forensics laboratory” since 2013, and developed the diagnostic 
methods and techniques of molecular pathology year by year, applying in forensic autopsy 
cases. 

 
 

Key Words: Forensic autopsy, Forensic pathology, Molecular pathology, 
Immunohistochemistry, In situ hybridization, Immunofluorescence 

                                                 
* The techniques and methods of molecular pathology in this article were established by Ministry of Justice’s 

programs “To establish national forensic molecular pathology and microbial forensics laboratory” from 2013 
to 2015. [The number of programs are 102-1301-IFM(09)-03 103-1301-IFM-(06)-02
104-1301-IFM(8)-02).] 

** Chih-Hsin Pan, Principal Investigator, Medical Examiner, Anatomic Pathologist, Forensic Pathologist, 
Department of Forensic Pathology, Institute of Forensic Medicine, Ministry of Justice, E-mail: 
acpanp501361@gmail.com 
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· · Rudolf Carl Virchow, 1821 –1902 4
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8 Zumwalt, R. E. (1989). Application of molecular biology to forensic pathology. Hum Pathol., 20(4), 303-7. 
9 Madea, B., Saukko, P., Oliva, A., and Musshoff, F. (2010). Molecular pathology in forensic 
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10 Maeda, H., Ishikawa, T., and Michiue, T. (2014). Forensic molecular pathology: its impacts on routine work, 
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