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Medico-legal Management of Nine Mass Aviation Disasters of
Passenger Aircraft in Taiwan (1989-2014)

Kai-Ping Shaw *, Hui-Chi Cheng 2, Chih-Hsin Pan ', Bo-Yuan Tseng®, Ju-Hui Chung ?,
Hsiao-Ting Chen *, Hsiao-Fan Yan !, Pei-Da Lin ®

! Dept. of Forensic Pathology, Institute of Forensic Medicine, Ministry of Justice, Taiwan
(ROC)

? Dept. of Pathology, National Defense Medical Center, Taipei, Taiwan

¥ Occurrence Investigation Division, Aviation Safety Council

Abstract

Mass aviation disaster is a major issue that requires extensive collaboration of experts to
categorize the types and manage the disaster including forensic pathologists, forensic anthropologists,
forensic genetics and odontology accompanied with aviation experts, urgent rescuing teams and
supporting groups. Experiences of elected nine aviation crashes of passenger aircraft during
1989-2014 were reviewed and analyzed. In addition to unique mid-air disintegration (CI-611), four
crashes(GE-235, SQ-006, CI1-204, FA-CTR) during initial climbing or takeoff (2/4 human error, 1/4
mechanical failure, 1/4 environmental effect), four crashed (CI-676, FA-7613, FA-7601, GE-222)
during approaching (2/4 human error, 2/4 environmental effect) were reported. All fatalities were
identified by anthropological methods including forensic odontology, subsequently after 1998,
CODIS STRs profiling system were applied in every body fragment to match with paternity for
CI-676, FA-CTR, SQ-006, CI-611, GE-222 and GE-235, unless it is clearly identified. This report is
to demonstrate (deceased/total person on board) of CI-204 (54/54), FA-7613 (6/17), FA-7601 (16/16),
Cl-676 (202/202), FA-CTR (13/13), SQ-006 (83/122), CI-611 (225/225), GE-222 (48/58) and
GE-235 (43/58). After establishment the computing program of Aviation Disaster Management
System, an automatic input of number of seat, injury pattern of each passenger, anthropological and
DNA profilers matching with family member of fatalities as well as survivals during the disaster
management is available in Taiwan. The survivability of passenger and crew member on-board is
highly correlated with the patterns of crash. In addition to the focusing on deceased collection and
identities, medico-legal investigation plays an important role during the investigation of the mockup
of the aircraft wreckage and useful to correlate with survivability of passenger is part of the
responsibility of medical examiner to investigate the cause of the airplane crash.

This work was supported by Ministry of Justice(Taiwan), project no. 106-1301-05-04-02.

Keyword: injury pattern, mass disaster, aviation disaster management system



Surveillance and Epidemiological Study of Illicit Drug-Related
Fatalities in Taiwan (2001-2015)

Hsiao-Ting Chen * , Ju-Hui Chung *, Chih-Hsin Pan *, Bo-Yuan Tseng *, Hsiao-Fan Yan * ,
Hui Chi Cheng ?, Kai-Ping Shaw *

! Dept. of Forensic Pathology, Institute of Forensic Medicine, Ministry of Justice, Taiwan
(ROC)
2 Dept. of Pathology, National Defense Medical Center, Taipei, Taiwan

Abstract

A retrospective study of 5236 (19.6%) substance abuse-related fatalities (3872 cases of illicit
drugs-related and 1364 cases of alcohol-related) collected from 26655 medico-legal autopsy cases
during 2001-2015. The manners of death of 3872 illicit drug-related fatalities includes: accidental
cause of death (2070 cases), suicidal cause of death (804 cases), homicidal cause of death (384 cases),
natural cause of death (404 cases) and unknown cause of death (210 cases). The group consists
primarily of male with 2668 (68.9%) drug-related fatalities with an average age of 39.5+0.4 years.
The illicit drug abuse patterns of in Taiwan have become multifarious. In addition to
methamphetamine and heroin, multiple-drugs abusers became the major category of illicit
drug-related fatalities including, ketamine (16 cases in 2007 to 107 cases in 2015), flunitrazepam
(FM2; from 12 cases in 2005 to 74 cases in 2015) and zolpidem (from 16 cases in 2005 to 45 cases in
2015) and became the major trend with contaminated syringe injection to induce bacterial emboli
with great diversity of infectious diseases including AIDS, myocarditis, bronchopneumonia and
hepatitis, etc. Mephedrone, PMMA, PMA, 5-MeO-MiPT, ethylone, methylone, 4-methylethcathinone
(4-MEC), methylone (bk-MDMA), 4-fluoroamphetamine (4-FMA), 4-chloroamphetamine (4-CA),
methedrone, MDPBP and have been recognized as emerging new psychoactive substances (NPS) in
Taiwan. From 2013 to 2015, there is increased NPS abuse cases, such as ethylone (0 to 31 cases),
PMMA/PMA (1 to 41 cases) and methylone (3 to 13 cases). These trends and results will arouse
public attention and play a crucial role for the sketching the government’s strategic of the anti-drug

scheme.

This work was supported by Ministry of Justice, project no. 106-1301-05-04-02.

Key words: fatalities, illicit drug abuse, epidemiology, new psychoactive substances (NPS)



Driving Under Influence of Psychoactive Substances-Related
Casualties in Taiwan ( 2003-2015)

Ju-Hui Chung !, Kai-Ping Shaw *, Hui-Chi Cheng 2, Chun-Liang Wu 3, Chih-Hsin Pan?,
Bo-Yuan Tseng ', Hsiao-Fan Yan !, Hsiao-Ting Chen *

! Dept. of Forensic Pathology, Institute of Forensic Medicine, Ministry of Justice, Taiwan
(ROC)
2 Dept. of Pathology, National Defense Medical Center, Taipei, Taiwan

¥ Dept. Transportation and Logistics Management, National Chiao Tung University, Taiwan
(ROC)

Abstract

Driving under influence (DUI) of psychoactive substances including alcohol and other illicit
drugs has become a major issue of public safety. The traffic casualties of traffic accidents have
increased annually with a trend of involving diversities of DUI including New Psychoactive
Substances (NPS) that raise public attention. Thus, traffic accidents have seriously endangered public
safety and imperiled national productivity. Publicizing enforcement of drunk driving laws, reinforced
enforcement of these laws, and restricting alcohol availability can reduce alcohol-related traffic
deaths and injuries, which is important in tackling college and underage drinking problems. However,
DUI of illicit psychoactive substance has been recognized as an essential contributing factor to the
traffic accidents worldwide. From 2003 to 2015, the total 3008 (12.4%) traffic accident’s forensic
fatalities out of 24284 forensic autopsy fatalities from the Institute of Forensic Medicine, Ministry of
Justice (Taiwan) were collected. All traffic-related fatality information were collected and analyzed
according to epidemiological investigation. The cause of traffic accident-related death includes
natural cause, driving under the influence of illicit drugs, or other extrinsic factors. These results
demonstrated that the total 3008 traffic fatalities include 2791 (92.8%) accidental cause, suicide 25
(0.8%), homicide 31 (1.0%), natural cause 120 (4.0%) and unknown 41 (1.4%). In addition, male
(2349, 78.1%) occurrence of traffic accident death rate was about 3.6 times the amount of women’s
(656, 21.9%) and the average age was 52.6 + 13.9 years old. From the analysis of alcohol and illicit
drug abuse, there were 74.7% absent of alcohol and drug, 21.8% alcohol abuse (with blood alcohol
concentration above 50 mg/dL), 5.4% of illicit drug abuse, 1.9% for combined alcohol and illicit
drug use. In spite of declining traffic fatalities involving alcohol abuse from 33.2% (2006) to 11.5%
(2015), the percentage of traffic accidents involving illicit drug abuse remains between 2.2 and 9.5%
during 2003-2015. The study demonstrated that despite the steady decline of drunk driving, DUI of
drug and alcohol still represent the major causes of traffic accidents. The result can be referenced for
the establishment of traffic accident prevention strategies.

This work was supported by Ministry of Justice, project no. 106-1301-05-04-02.

Keywords: Traffic Accidents, Alcohol, Illicit Drug, Substance Abuse
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Abstract(1/2) Abstract(2/2)
Mass aviation disaster is a major issue that requi i llaborati 01 experls lo After establishment the computing program of Aviation Disaster Management System ,
categorize the (ypes and manage the disaster including fa i thologist: an automatic input of number of seat, injury pattern of each passenger, anthropological
and od y ied w|th aviation experts, |and DNA profilers matching with family member of fatalities as well as survivals during

urgen\ rescuing teams and supporting groups. Nine aviation crashes of passenger aircraft | the disaster management is available in Taiwan. The survivability of passenger and
during 1989-2014 were reviewed and analyzed. In addition to unique mid-air disintegration | crew member on-board is highly correlated with crash patterns. In addition to the
(CI-611), four crashed (GE-235, SQ-006, CI-204, FA-CTR) during initial climbing or during | focusing on deceased collection and identities, medico-legal investigation plays an
takeoff (2/4 human error, 1/4 mechanical failure, 1/4 envi | effect), four crashed (CI- |important role during the investigation of the mockup of the aircraft wreckage and
676, FA-7613, FA-7601, GE-222) during approachmg (2/4 human error, 2/4 envwonmenlal useful to correlate with survivability of passenger is part of the responsibility of medical
effect). Al fatalities were identified by antt including forensic od examiner to investigate the cause of the airplane crash.

Subsequently after 1998, CODIS STRs profilmg system were applied in every body
fragment to match with paternity for CI-676, FA-CTR, SQ-006, CI-611, GE-222 and GE-235,
unless it is clearly identified . This report is to demonstrate (deceased/total person on board) of
CI-204 (54/54), FA-7613 (6/17), FA-7601 (16/16), CI-676 (202/202), FA-CTR (13/13), SQ-006
(83/122), CI-611 (225/225), GE-222 (48/58) and GE-235 (43/58)

This work was supported by Ministry of Justice(Taiwan), project no. 106-1301-05-04-02.
Keyword: aviation, pattern injury, aircraft, mass disaster, aviation disaster management system
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1. Average of medicolegal operation period is $12 days, including taking off and
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- APPROACH China Airlines CI-676 APPROACH
Formosa Airline-7601 On board:16 10980216 On board:202
1997-08-10 Fatal:16 - — 0 =
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P EXPERIENCES OF SINGAPORE AIRLINES
20020525 i SQ006 BOEING 747-400 CRASHED ACCIDENT

IN TAIPEI

Kai-Ping Shaw ', John M. Fong ', John Wang', Chmg Hu1 Ming-Houng
Chen', Chlang-shm Liu', Tse-Hua Lo, Chang-En P

1Institute of Forensic Medicine, Ministry of Justice (IFM). Taipei, Taiwan,
2Ministry Justice Investigation Bureau (MJIB),
.

@ soosomen Singapore Airlines said the flight was
- i carrying
z::il.’:"rs:é;.‘;é&‘?ﬁ Taipei, Taiwan 55 passengers from Taiwan,
' 47 from the United States,
11 each from Singapore and India,
8 from Malaysia,
5 from Indonesia,
2 russiage Segemion 4 each from Mexico and Britain,
i:-u-- e 2 each from Thailand, New Zealand and Vietnam,
1 each from Australia. Canada, Cambodia, Germany, Japan, the
Flgule s34 daiyPial DI Mon Philippines, Ireland and Spain's Canary Islands. -~
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Forensic Pathologist
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- Cause of accident
- Mass disaster management

- Rescued Wounded patients
- Scene managementDecadent:
dead bodies

- Scene
- Recorded
+ reconstruction

Risk Factors of Aviation Accident
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Environment
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Human Factor
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Aircraft
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Crashed Accident
- October 31, 2000, midnight(23:17pm)
- Singapore Airlines Flight SQ-006, with
Singapore registration 9V-SPK,
Boeing 747-400 aircraft
- entered the runway under construction at
Chiang- Kai-Shek (CKS) Airport, Taiwan
before taken off.

TyphoSas

@ poope:

Caused of Accident
- Environment: Heavy thunderstorm and
strong wind from typhoon “Xiang Sane”
arrived at the time of this aviation accident.

Attty afusde.

- Human factor:miss the runway recognition
warning .

- Aircraft:mechanical

Mttty et

Thanks for your
attention.
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Transasia Airways Flight 222 Crash

Attty e

Date and Flight 2014-07-23 (GE-222)

Flight Phase JAPPROACH

{Occurrence Category Terrain)

CFIT ( Controlled Flight Into or Toward

Probable Causes

[Weather(Visibility) ; Human Error(Lower
faltitude and deviation from designated path)

Fatal injuries on board |48/58
Period of management 3 days
lLocal Time 19:06pm
lLocation [Penghu




TNA Flight GE222 Injury/Fatality Distribution
ATR72 Accident in Magong, Taiwan
July 23th,2014
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| Description
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© SeatbeltMark 7
®  TigerSpot 3

Flight : GE-222 Transasia Airways Flight 235 Crash
S °::;'::‘°" “" ‘ El [Date and Flight R015/2/4 (GE-235)
|l (B R [Flight Phase INITIAL CLIMB
{Occurrence Category ILOC-I( Loss of Control-Inflight)
| Description #
W01 Chest Injury 14 Probable Causes Human Errors(Turnoff the normal engine);
[Fatal injuries on board {43/58
\- * Description L.l Period of management 8 days
BelvRantilingz2 [ 7] Local Time 10:54am

10:54:23 4B FIE0F0L B H =

2 8
"~ Turned left to Loss Sharp Crash on
avoid building Control « Roll Highway
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0 T alIRucacts: Sty eltic

10:53:07.7 CM-2 “okay now number two engune flameout confmed.

5321 cm.
1063.25.3-27.3 CM-1 “okay | have control”
\yday mayday engine flameout”
TWR ‘transasia two troe five please try again contact approach one one niner deci
M utopiot™
CM-1 “okay you are in charge of communication
10.53.55.0 ~59.7 CVR stall warning

$006000866

Figure 1.11-9 Superposing of GE235 flight path with an acrial photo and digital
surface model between 1053:07.7 and 1053:59.7

left aileron

reference
flight path

- =5

M1 “restart the engine
54339 CVR stall waming/stick shaker
M-1 “restart the engine

2 10:54:359 CVR ‘pull up® sound, FDR siopped recording

=) 5
£ 1054366 CVR stopped recording Xizhi District

Figure 1.11-10  Superposing of GE235 flight path with an aerial photo and
c Figure 1.12-1  Aerial Photo of GE235 crash site




The last body was

found at Day 8 (Feb 12)

http:/mww.setn.com/News.aspx?P
ageGrouplD=6&NewsID=60107




cargo door hatch

Injury/Fatality Distribution

TNA Flight GE235 on board
ATR?2.600 Accident @ Fatal 43
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drugs but also demonstrate the tragic increase in
illicit-drug abusers. These results will play a crucial
role when the government as it begins to strategize
anti-drug campaigns.

The surveillance of illicit drug abuse patterns in
Taiwan has shown them to become multifarious. In
addition to Methamphetamine and heroin, new
psychoactive substances (NPS) abusers have
become the major category of illicit drug-related
cases. Because of this, new strategies need to be

by the g to address this

Figure 1. Break down of Medico-Legal Autopsy Cases Collected from Institute of Forensic Medicine in Taiwan (2001-2015)

® A retrospective study of 5236 (19.6%) substance abuse-related fatalities (3872 cases of illicit drugs-related and 1364 cases of
alcohol-related) collected from 26655 medico-legal autopsy cases during 2001-2015.

@ lllicit drug related cases takes up 10.0% (2001) to 21.1(2015) of database cases.
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® Results were conducted by The Ministry of Justice
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Medicine using gas chromatography mass
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Figure 3. Age at Death of lllicit Drug-Related Fatalities (2001-
2015)
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The epidemiological study shows the evolution of illicit drug item and abuse pattern. While
transfers from single drug abuse to multifarious drug abuse. NPS such as ketamine, PMA, PMMA, MDA, MDMA and synthetic cathinone brings up new challenge.
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INTRODUCTION

Although annual alcohol-related traffic deaths
exceed 9,000 in the US and 160 in Taiwan [1,2] has been
declining over the last decade, but the epidemiological
result of substance abuse-related traffic crashes is yet to
be determined. Due to the expensive cost of toxicological
tests, a delay in getting the results by emergent physician
is pretty often [3]. Routinely performances of forensic
autopsies with toxicological examinations of postmortem
blood in at the Institute of Forensic Medicine, Ministry of
Justice has becomes a crucial sample for screening
alcohol and substance abuse during in traffic accidents. In
western countries, drivers under the influence of an illegal
drug (DUID) are often found with cannabis,
benzodiazepines, cocaine, opiates and amphetamine in
addition to alcohol [4,5]. In general, epidemiological
research in the drugged driving area has experienced
problems with toxicology sample collection and data
analysis [6]. It is necessary to have precise

iological

RESULTS & DISCUSSION
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data from the traffic accident-related fatalities to raise
public awareness and establish prevention strategies by
examining the problems and documenting the prevalence
of psychoactive substances-involved in motor vehicle
crashes. The goals of this study are: (1) to establish the
epidemiological database and gender and age (2) to
determine the incidence and prevalence of drugs and/or
alcohol use among motor vehicle crash (MVC) fatalities,
(3) to analyze the driving under influence of drug/alcohol-
related fatalities of motor vehicles, passengers, and
pedestrians. (4) to observe the synergistic effect of
combing various psychoactive substances endanger the
traffic accident pattern.

METHOD

Epidemiological Study on Traffic Fatalities

® Out of total 24824 medico-legal autopsy cases, 3005
(12.4%) traffic-related cases were collected from
Institute of Forensic Medicine in Taiwan during 2003-
2015.

® The average autopsy rate over all period is 11.8%.

Forensic toxicology analysis

® Results were conducted by The Ministry of Justice
Poison chemical group of the Institute of Forensic
Medicine with gas chromatography mass spectrometer
(GC-MS).

® Deceased's blood, urine and tissue fluids were
monitored for qualitative and quantitative chemical
analysis.

Driving under lliness:

® (1) age over 60 y/o, and

® (2) incapable driving ability including major disability of
visual , neuromuscular function, and cerebro-vascualar
disease and cardio-vascular disease.

@ Statistic period: 2013-2015.

Manner of Death

® Concluded by medical examiners.

® Combine with scene investigation, background review,
medical history, autopsy report, toxicological study and
other profiles.

Statistical analysis

® Excel ( Microsoft ) were used for data analysis.

® Statistical analysis for epidemiological purpose of this
study is also conducted.

Institutional review board (IRB) and ethical issue

® This study was approved by the Local Ethics Committee
of An-Tai Medical Care Cooperation Antai Tian-Sheng
Memorial Hospital (TSMH IRB #17-035-C0).
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Figure 1. Relationship of Traffic-Related Cases and Forensic
Autopsy Cases Collected from Institute of Forensic Medicine
in Taiwan (2003-2015)
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Figure 3. Manners of Death of Traffic-Related Fatalities in
Taiwan (2003-2015)
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Figure 5. Alcohol, Drug, and lliness Factor involved in
Traffic Related Fatalities (2003-2015)

® Drug-related traffic accident cases: peaked within 2010;
decreasing.
® Average prevalence over all statistic period:
>60 y/o, with chronic iliness (23.4)
Alcohol abuse (22.6)
Drug abuse (5.4)
Combined with drug and alcohol abuse (1.9)
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Figure 2. Age Group Distribution of Traffic-Related
Fatalities in Taiwan (2003-2015)
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Figure 4. Vehicle Types involved in Traffic-Related
Fatalities in Taiwan (2003-2015)
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Figure 6. Drug involved in Traffic-Related Fatalities in
Taiwan (2003-2015)

® Major hypnotic involved in traffic accident: Zolpidem,
Flunitrazepam, Diazepam and Mirtazapine.

® Major NPS involved in traffic accident: Ketamine, PMMA,
MDMA.

® Accident involving synthetic cathinone (Methylone) were
also observed.

CONCLUSIONS
In addition to hypnotic and amphetamine, NPS including ketamine, PMMA, MDMA and
methylone were involved in traffic-related fatalities, highly consistent with the illicit drug
abusing pattern in Taiwan. Despite the declining trend of alcohol-related traffic accident,
driving under illness-related fataltities increasing in the last few years. Statistic also show
motorcycle accident as the major traffic pattern in Taiwan.
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