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Canada is the world’s second largest country by area
— almost 10 million square kilometers (3.85 million
square miles) — but it contains barely 38 million people
[1]. Governmental responsibilities for the provision of
forensic science services across the sprawling Canadian
federation are reflected in the constitutionally mandated
policing, official investigative, and justice system roles
for the federal government, based in the capital city of
Ottawa, and for the 10 provincial and 3 territorial legis-
latures. While provincial and territorial governments are
primarily responsible for municipal and provincial polic-
ing services, significant portions of these services across
the country are actually performed by the federal Royal
Canadian Mounted Police. This cooperation between the
federal and provincial/territorial governments in provid-
ing policing services is mirrored in the delivery of related
forensic science services, where a federal laboratory system
services those police forces that lack their own provincial,
territorial, and First Nations forensic laboratories.

Forensic science services in Canada have evolved
largely from medical and academic institutional beginnings
to today’s highly centralized, and mostly publicly funded,
systems, distinct from the more extensive but splintered
system in the neighboring US. Perhaps in response to
having to contend with Canada’s relatively scattered
population over a large geography, as well as a social his-
tory and constitutional culture of “peace, order and good
government” [2]. Canada’s forensic science landscape
is largely dominated by the “big three” publicly funded
forensic laboratories. These are the Centre of Forensic
Sciences (CFS) inthe province of Ontario, the Laboratoire
de sciences judiciaires et de medicine 1égale (LSJML) in
the province of Québec, and the federally funded Royal
Canadian Mounted Police National Forensic Laboratory
Service (RCMP-NFLS), the latter providing forensic
services to police and official investigative services in the
remaining eight provinces and three territories.

The Forensic Laboratory System in Canada

Thehistory of Canada’s forensic laboratory system and
its leading scientists is well documented, and the author
would like to acknowledge the significant contribution to
this body of literature published by the Canadian Society
of Forensic Science Journal (J Can Soc Forensic Sci) and,
in particular, reviews authored by Dr. Douglas Lucas, past
director of the Centre of Forensic Sciences in Toronto.

Federal Public Laboratories

The Royal Canadian Mounted Police National
Forensic Laboratory Service provides forensic biology,
firearms and tool marks, toxicology, and trace services,
as well as an anticounterfeiting bureau. RCMP forensic
laboratories across Canada are currently organized across
facilities in three cities, Ottawa (Ontario), Surrey (British
Columbia), and Edmonton (Alberta) [3]. Atdifferent times
from 1937 to the present, RCMP forensic laboratories
were also established, although subsequently closed, in
Sackville (New Brunswick), Vancouver (British Colum-
bia), Edmonton (Alberta), Winnipeg (Manitoba), Halifax
(Nova Scotia), and Montreal (Quebec).

The first RCMP “Crime Detection Laboratory” was
established in Regina, Saskatchewan (in 1937) by Dr. Mau-
rice Powers, initially providing investigative assistance in
chemistry, firearms and ballistics, body fluid analysis, and
questioned documents [4]. This laboratory system grew in
size and scope, including the development of a separate
toxicology section as well as various forensic databases;
these include an automotive paint database [5] and the
Canadian Integrated Ballistics Identification Network
(CIBIN) for evidence leads in firearms investigations.

There are more than 70 RCMP Forensic Identification
Services (FIS) units across Canada providing police-based
forensic identification services — including crime scene
processing, trace and biological evidence collection, blood-
stain pattern analysis, and pattern comparison analyses
(including fingerprint, footwear, and tire tracks) — to
RCMP detachments as well as to provincial and municipal
police services requiring these services [6].

The RCMP has the sole responsibility for the National
DNA Databank (NDDB) [7] based in Ottawa. Beginning
in 2000, the NDDB first consisted of a Convicted Of-
fender Index (COI) and a Crime Scene Index (CSI) of
short tandem repeat (STR) DNA profiles. CSI profiles are
produced and uploaded by the CFS, LSIML, and RCMP
public laboratories, while the COI samples are ordered,
post-conviction, by judges in cases of legislatively des-
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ignated offenses and analyzed by the RCMP laboratory
system. STRDNA profiles are stored and searched within
the Combined DNA Index System (CODIS), a software
provided by the US Federal Bureau of Investigation. Canada
has the largest CODIS network outside of the US [8]. The
NDDB has expanded technical services to include Y-STR
and mitochondrial DNA analysis and has also added the
following indices for use in humanitarian investigations:
Missing Persons Index, Relatives of Missing Persons Index,
Human Remains Index, and Volunteer Donor Index [9].

Other federal government laboratories provide spe-
cialized forensic science services. The Laboratory and
Scientific Services Directorate (LSSD) is the Ottawa-based
scientific branch of the Canada Border Services Agency
(CBSA) [10]; it provides forensic science expertise in
document examination as well as the detection and analysis
of contraband substances. Health Canada (HC) provides
forensic scientific and technical services to law enforce-
ment agencies in the identification and quantification of
illegal drug evidence [11].

Provincial Public Laboratories and Forensic Science
Services

Ontario and Quebec have the largest provincial
populations and are the only two provinces in Canada
with dedicated provincial government forensic science
laboratories.

The Centre of Forensic Sciences (CFS) is an agency
of the Ontario Ministry of the Solicitor General; it oper-
ates forensic science laboratories in the cities of Toronto
and Sault Sainte Marie [12]. The CFS provides expertise
and analysis services to police and official investiga-
tive agencies in forensic toxicology, biology and DNA,
chemistry, documents, and firearms and tool marks. Well
before government-organized forensic services, forensic
science in Ontario began in the mid-1800s with a small
number of physicians and academics who began assisting
the justice system. Chemistry professor Henry Croft (Uni-
versity College, Toronto) reported a finding of arsenic in
an 1859 murder case, and William Ellis, also a chemistry
professor (Trinity College, Toronto) testified in court cases
involving serological and hair evidence in the late 1800s
[13]. Professor Joselyn Rogers, described as a “one-man
crime lab” [14], was instrumental in expanding the scope
of forensic alcohol testing and toxicology services in
Ontario in the first half of the 20th century.

The government of Ontario created the Attorney
General’s Laboratory in 1951 in the provincial capital of
Toronto, under the directorship of Dr. H. Ward Smith [15].
This laboratory was renamed the Centre of Forensic Sci-
ences in 1966 and moved to the jurisdiction and oversight
of the Ministry of the Solicitor General of Ontario in 1972.
The CFS expanded in 1992 with the addition of a satel-
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lite laboratory in Sault Sainte Marie to service the large,
though sparsely populated, northern portion ofthe province
of Ontario; the Toronto laboratory moved its operations,
as well as those of the offices of the Chief Coroner and
Forensic Pathology, to anew facility, the Forensic Services
and Coroner’s Complex, in that city in 2013.

The Laboratoire de sciences judiciaires et de medi-
cinelégale[16](LSIML; Laboratory of Forensic Sciences
and Forensic Medicine) in Montréal is an agency of the
Ministére de la Sécurité publique (Ministry of Public Se-
curity) in the province of Quebec. It offers expertise and
scientific analyses in forensic ballistics, biology, chemistry,
documents, digital images, toxicology, and legal medicine
[17]. Founded as L’Institut de Médicine Légale (Institute
of Legal Medicine) in 1914 by Dr. Wilfrid Derome, it was
the first facility of its kind in North America, providing
expertise in forensic medicine, chemistry, and physics.
Since that time, and under the leadership of forensic sci-
ence innovators, including Drs. J-M Roussel and Rosario
Fontaine, the scope of forensic testing at the Institute
(renamed LSJML) broadened to include biology and
genetics, toxicology, ballistics, counterfeiting, electronic
and computer engineering, odontology, and anthropology
[18]. The Institute was instrumental in organizing the first
congress of the Canadian Society of Forensic Science,
held in Montréal in 1954, and the laboratory celebrated
its 100th anniversary in 2014. The LSIML expanded its
mandate in 1996 to offer forensic services to the private
and para-public sectors [19].

Death Investigations

The constitutional responsibility for death investiga-
tions across Canada falls under provincial jurisdiction,
and this responsibility varies in operation among the
Canadian provinces and territories. Some provinces have
instituted a medical examiners system, where forensic
pathologists not only perform the autopsies but also lead
the death investigations. Other provinces have a coroners
system, where forensic pathologists perform autopsies
at the order of the provincially appointed coroner; the
coroner may or may not be a pathologist, depending on
the individual provincial statutes. In all provinces, an-
cillary expert assistance from forensic anthropologists,
entomologists; odontologists mostly from medical and
academic communities; and laboratory assistance from
the associated provincial or federal forensic laboratory.
Noting differences among the provinces in case selec-
tion criteria for investigation and the qualifications of
pathologists and investigators, Kelsall and Bowes [20]
suggested improving death investigations by instituting an
overarching Canadian authority to develop and implement
national training programs, practice benchmarks as well
as credentialing and accreditation systems.
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Police Identification Units

Processing crime scenes — in particular, documenting,
photographing, collecting, and sampling evidence — is
performed by police identification units within the various
municipal, provincial, and national police forces across
Canada. These units are staffed primarily by sworn police
officers, but some of the larger units are also staffed by
additional civilian scene-of-crime officers (SOCOs) or
forensic identification assistants. Police identification
officers perform various forensic tests, including pat-
tern analyses of tread marks, friction ridges, digital and
cybercrime forensics, and bloodstain pattern analysis.
Forensic identification training for police officers occurs at
the RCMP Canadian Police College in Ottawa, the Ecole
nationale de police du Québec, and the Ontario Police
College (Aylmer, Ontario).

Private and Academic Forensic Laboratories

A number of universities house forensic laboratory
facilities that provide casework assistance as well as man-
aging academic research activities. The Natural Resources
DNA Profiling and Forensic Centre of Trent University
(Peterborough, Ontario) offers casework expertise in
wildlife DN A analysis[21]. The British Columbia Institute
of Technology (BCIT) Forensic DNA Laboratory [22]
provides forensic DNA analysis, including unidentified
human remains cases with highly degraded samples. Simon
Fraser University, also in British Columbia, operates the
Centre for Forensic Research [23], providing casework
and research expertise in areas including entomology,
anthropology, DNA, and botany.

There are private laboratories throughout Canada, too
numerous to list comprehensively, performing forensic
evidence-testing services in both criminal and noncriminal
casework, including defense testing of evidence in criminal
cases, DNA kinship analysis in child and family services
as well as immigration kinship cases, cannabis regula-
tory testing, toxicology analysis, wildlife DNA analysis,
and many other forensic applications. A small number of
these private laboratories are accredited under the ISO/
IEC 17025 general requirements for the competence of
testing and calibration laboratories; these laboratories
include Wyndham Forensic Group[24] and The DNALAB
(Bureau Veritas Laboratories) [25], both based in Guelph,
Ontario.

Regulation and Standards

There is no provincial or federal legislation in force in
Canadarequiring forensic science laboratories to maintain
the ISO/IEC 17025 general requirements for the compe-
tence of testing and calibration laboratories; however, ac-
creditation is met voluntarily by the major public and some
of the private Canadian forensic laboratories. A federal
agency —Immigration, Refugees and Citizenship Canada
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(IRCC) — accepts DNA test results for immigration and
citizenship applications as evidence of kinship, but only
recognizes test results from laboratories accredited by the
Standards Council of Canada (SCC) [26].

The SCC, based in Ottawa, acts as an accrediting body
for the purpose of laboratory accreditation. Its general man-
date includes the promotion of voluntary standardization,
where such standardization is not required by Canadian
federal or provincial legislation [27]. In terms of forensic
disciplines, the SCC offers accreditation in biology and
DNA analysis, toxicology, chemistry and trace analysis,
counterfeits, drug (including equine drug) chemistry,
explosives, firearms and tool marks, and questioned docu-
ments [28].

In 2018, the legislature of the Province of Ontario
passed a law mandating forensic laboratory accredita-
tion, largely in response to a number of miscarriages of
justice in that province. The Forensic Laboratories Act
[29] provides that

“No person shall, in a laboratory, conduct a test to
which this section applies, unless, (a) the laboratory
is accredited, by an accrediting body prescribed by the
regulations, to aprescribed general standard; and (b) if
the testis aprescribedtest, the laboratory is accredited,
by an accrediting body prescribed by the regulations,
to a prescribed standard for that test.”

At the time of writing of this review, regulations deter-
mining the scope of the prescribed tests covered by this
legislation have not been published, and the Forensic
Laboratories Act has not yet come into effect in Ontario.

Two special committees of the Canadian Society of
Forensic Science provide forensic toxicology expertise and
advice to the federal government in developing standards
and regulations. The Alcohol Test Committee [30] (ATC,
formerly known as the Breath Test Committee) assists
the federal Department of Justice in evaluating alcohol
test equipment and making recommendations for use for
the purpose of the Criminal Code of Canada (CCC) [31].
Similarly, the Drugs and Driving Committee [32] (DDC)
evaluates drug-screening equipment and protocols and
also advises the Department of Justice on CCC amend-
ment purposes [33].

Education and Research

Forensic Science in Canada

A Report of Multidisciplinary Discussion (2012) [34]
identified major trends driving changes in the Canadian
forensic science community:

* Asshift to an evidence-based paradigm;

* A recognition of the need to bridge a gap between
expectation and deliverables in expert opinions; and

* The continuing influence of the US agencies such as
the National Academy of Sciences (NAS).
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While the authors did not recommend the creation of
new agencies and major reforms to the extent described
in the American 2009 NAS report [35], they did highlight
systemic problems and made numerous recommendations
to develop and improve a cycle of “service, teaching and
research” in Canadian forensic science. They stressed the
need for a national granting agency to fund forensic sci-
ence research, and, related to this, improvements in the
forensic science research culture at universities, including
the establishment of research chairs in forensic science
disciplines. In terms of areas for potential research, they
targeted statistical and probabilistic approaches to problems
of the weight of evidence in the forensic sciences. The
authors recognized the reality of the relatively low number
(and geographically scattered nature) of Canada’s popula-
tion, and the challenges of Canadian forensic scientists
and academics to effectively network. They observed that
academic forensic science training programs experience a
lack of coordination in terms of content and standards, and
made numerous recommendations to improve forensic sci-
ence education, including the development of master’s and
doctoral-level, forensic science research-focused degrees.

Canadian Society of Forensic Science (CSFS)

The CSFS mandate is “to promote the study, raise the
standards and enhance the stature of forensic science as a
distinct discipline” [36]. This volunteer-run professional
organization, founded in 1953 and incorporated in 1963,
has promoted forensic science education and research
through the funding of research and scholarships, publish-
ingthe J Can Soc Forensic Sci, and organizing educational
meetings. Notwithstanding organizational challenges of
bringing together members of a relatively small forensic
science community scattered throughout a large country,
as well as incorporating its bilingual (French and English)
mandate, the CSFS has run regular education conferences
for the dissemination and sharing of information in forensic
anthropology, biology, chemistry, documents, engineer-
ing, firearms, medical, odontology, and toxicology. These
conferences have been on-site, most recently in 2016 in
Montreal and 2018 in Ottawa, but began to move on-line
in 2020 due to COVID-19 restrictions. The CSFS has also
established rules of professional conduct and adisciplinary
process for members.

Forensic Science Programs in Canadian Postsecondary
Academic Institutions

Specialized forensic science training and forensically
focused research programs are relatively new and welcome
additions to academic offerings in Canadian postsecondary
institutions. Depending on the institution, these programs
offer university undergraduate and graduate degrees as
well as college certificates. The degrees or certificates
range from general forensic science training to specialized
degrees or certificates in niche fields, such as digital and
computer forensics.
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University Programs in Forensic Science® [37]

The introduction of university-level forensic science
programs has led to the development of focused forensic
science research programs that are able to target scien-
tific issues of consequence to the Canadian climate and
justice system, as well as partner with both government
and private forensic casework laboratories in defining and
organizing research projects. These programs also assist
in training student graduates to enter forensic-related jobs
in policing, laboratories, and research.

Programs offering both undergraduate and graduate
degrees in, or related to, forensic science, and also car-
rying out graduate and/or postgraduate student forensic
science research, are now available across Canada, but
mostly concentrated in the central provinces of Ontario
and Quebec. These include the Ontario institutions of
Laurentian University (Sudbury, ON) [38], the University
of Toronto (Toronto, ON) [39], Ontario Tech University
(Oshawa, ON) [40], and Trent University (Peterborough,
ON) [41]. The University of Windsor (Windsor, ON) [42]
offers undergraduate degrees in forensic science, as does
the Université du Québec a Trois-Rivieres (Trois-Rivieres,
QC) [43], the latter being the site of Canada’s first “body
farm” for taphonomic research. On the west coast, the
British Columbia Institute of Technology (Burnaby, BC)
[44] and the University of British Columbia — Okana-
gan (Vancouver, BC) [45], offer undergraduate degrees
in forensic science. Simon Fraser University (Burnaby,
BC) [46] offers a certificate in forensic studies. On the
east coast, St. Mary’s University (Halifax, NS) [47] of-
fers a certificate program in forensic science as well as a
graduate degree in forensic psychology.

College Programs

Certificates in forensic-related fields, including forensic
identification, digital/computer forensics, and forensic health
disciplines, are offered by a number of college institutions,
including Fleming College (Peterborough, ON) [48], Hum-
ber Institute of Technology & Advanced Learning (Toronto,
ON) [49], and Lambton College (Sarnia, ON) [50].

Select Miscarriages of Justice Cases in Canada

The Criminal Code of Canadaprovides the framework
for a ministerial case review on the grounds of a miscar-
riage of justice [S1]. The federal Minister of Justice has
the authority to order a new trial or to refer the matter to
the relevant provincial or territorial Court of Appeal. The
Criminal Conviction Review Group (CCRG) investigates
applications in order to make recommendations to the
Justice Minister in this process [52]. Innocence Canada
(formerly the Association in Defense of the Wrongfully
Convicted) [53] and various innocence projects at Canadian

?This summary does not include programs in forensic
psychiatry or pathology specifically associated with medical
school programs across Canada.
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law schools work to assist in the preparation of documents
for submission to ministerial reviews.

Similarto many other countries, Canada has experienced
a number of miscarriages of justice that exposed various
forensic science and justice system failings. Rather than
setting up permanent government commissions, as is the
situation in various American jurisdictions, Canadian gov-
ernmental responses to miscarriages of justice have tended
toward appointments of judges or retired judges to lead
temporary ad hoc commissions. Three of these miscarriage
of justice cases are of particular importance in terms of the
changes they brought about in Canadian forensic science.

Kaufman Commission (1996) [54]

Justice Archibald Kaufman was tasked by the Govern-
ment of Ontario to investigate and make recommendations
following the wrongful conviction of Guy Paul Morinin the
1984 homicide of a young girl. The Crown prosecution’s
case included the identification of trace amounts of blood
in the defendant’s car, as well as hair and fiber comparison
evidence. Justice Kaufman made 35 recommendations
regarding the laboratory protocols and expert testimony.
These recommendations included the requirement for
forensic scientists to adhere to the scientific method, and
to work to disprove, rather than prove, a hypothesis. With
respect to expert testimony, Justice Kaufman stressed that
expert opinions should be acted upon by investigators only
if in writing, and he recommended the improving educa-
tion of all justice system participants in the limitations
of forensic science testing. He recommended monitoring
expert court testimony as part of the implementation of a
laboratory-wide quality assurance system. He highlighted
potentially troublesome and misleading terminology, such
as “indications of blood” for the results of presumptive
testing (Recommendation 4: “Evidence of a preliminary
test, such as an ‘indication of blood,” does not have suf-
ficient probative value to justify its reception at a criminal
trial as circumstantial evidence of guilt”), and “match” and
“consistent with” for hair and fiber evidence (Recommen-
dation 5: “ Where hair and fibre comparison evidence or
other scientific evidence is tendered as evidence of guilt,
the trial judge would be well advised to instruct the jury
not to be overwhelmed by any aura of scientific authority
or infallibility associated with the evidence and to clearly
articulate for the jury the limitations upon the findings made
by the experts”). Mr. Morin was eventually exonerated by
DNA evidence, and the true killer was recently determined
through the use of forensic genealogy [55].

Motherisk Commissions (2015) [56] and (2018) [57]
From the 1990s to the middle of 2015, the Mother-
isk Drug Testing Laboratory (DTL) at the Hospital for
Sick Children in Toronto performed drug identification
and quantification testing on hair shaft samples, first for
research and clinical purposes, but eventually also for
forensic purposes in criminal and child protection cases.
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This laboratory was accredited to medical, but not forensic,
standards. In the wake of a 2014 criminal case [58] that
exposed potential testresult and testimony reliability issues
at that laboratory, the government of Ontario established
the Motherisk Hair Analysis Independent Review. Justice
Susan Lang, leading this review, reported a number of
flaws in the Motherisk DTL laboratory and practices that
called into serious question the reliability of the toxicol-
ogy reports and testimony. These flaws included reporting
unconfirmed qualitative and quantitative results from
preliminary screening (ELISA, enzyme-linked immuno-
sorbent assay) tests, the lack of written standard operating
procedures, the absence of appropriate proficiency testing,
and a paucity of oversight of the DTL by the hospital ad-
ministration. In her 2015 review, Justice Lang concluded
that the laboratory’s testing and operations fell “woefully
short of internationally recognized forensic standards”.

In response to Justice Lang’s report, the Ontario
government established a second commission under the
leadership of Justice Judith Beaman, Harmful Impacts: The
Reliance on Hair Testing in Child Protection: Report of
the Motherisk Commission. Justice Beaman’s report set out
aroadmap to implement the process of restorative justice
to the numerous persons and families adversely affected
by the Motherisk laboratory actions. She did not make
specific recommendations for change for forensic science
providers, but did stress the necessity to work to enhance
“the ability of the court and lawyers to screen out suspect
or unproven testing methods and to ensure that the court
is aware of the possibility of false positives, bias, or other
problems with evidence.” The Ontario provincial legis-
lature responded to the two commissions by passing the
Forensic Laboratories Act (see above) requiring relevant
accreditation to laboratories performing forensic work,
but this law has yet to come into force in that province.
No other province, as of the writing of this review, has
introduced similar legislation.

Goudge Inquiry (2008) [59]

The Inquiry into Pediatric Forensic Pathology, under
the direction of Justice Steven Goudge, was created by the
Ontario government in response to numerous wrongful
criminal convictions that occurred due to faulty forensic
pathology evidence in child homicide cases. Justice Goudge
made specific recommendations for improving forensic
pathology practice, focusing on enhancing legal training
for forensic pathologists to assist them in understanding
their role in the justice system, implementing a code of
conductand effective oversight of the work and testimony
ofpediatric pathologists, and improving programs of train-
ing and certification of forensic pediatric pathologists. In
response, the Ontario government reorganized forensic
pathology services with the implementation of the Ontario
Forensic Pathology Service (OFPS) to oversee forensic
pathology investigations throughout the province.
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Justice Goudge’s recommendations have a bearing on
all areas of forensic science in Canada. Of note, in Chapter
18 ofhisreport, Justice Goudge delved into the issue of the
justice system’s ability to effectively assess the reliability
of expert evidence. He reviewed American and Canadian
case law on this subject and provided a comprehensive list
of criteria for the assessment of expert evidence reliability;
finally, he recommended that judges “vigilantly” exercise
their gatekeeper responsibility. Justice Goudge’s insights
into determining the reliability of forensic evidence have
played arole in the evolution of Canadian expert evidence
case law. For example, in the case of Regina v. Abbey [60],
the Ontario Court of Appeal endorsed a two-step process
for evaluating the reliability, and therefore admissibility,
of expert evidence. The first step is the traditional as-
sessment of the threshold relevance and necessity of the
evidence, as well as the expert qualifications, following
the framework provided by the Supreme Court of Canada
in Regina v. Mohan [61]. The second step is a Goudge
inquiry-influenced cost/benefit assessment of the proposed
expert opinion in the particular case, where the trial judge
decides whether expert evidence that meets the Mohan
preconditions to admissibility is still sufficiently beneficial
to the trial process to warrant its admission.

Concluding Remarks

There are no indications that Canada’s centralized
system of government-run forensic laboratory service
delivery will significantly change in the near future. How-
ever, the forensic science landscape in Canada continues
to evolve in response to multiple forces, including calls
for change stemming from miscarriages of justice and the
various Canadian and American governmental responses
to such events. In addition, not all of the publicly funded
forensic laboratories are mandated to provide scientific
services for noncriminal cases, and a growing number
of private forensic laboratories fill an ever-increasing
demand to provide such services and expertise for civil
and regulatory matters. The “big three” publicly funded
laboratory systems are government, or “Crown”, institu-
tions, and private laboratories and experts also fulfill a
growing demand for independent assistance and exper-
tise in an adversarial criminal justice system where the
prosecution is also an arm of the Crown. Most recently,
Canadian forensic science capability and expertise has
expanded and matured with the introduction of many
dedicated postsecondary academic programs in forensic
science education and research.
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Historical Development (The Past of Forensic Science
in Hungary)

The development of criminalistics (or more broadly
forensic science) in Hungary started shortly after the
introduction of the term “criminalistics” by Hans Gross,
an Austrian investigating judge and university professor
(widely recognized as the “father” of forensic science),
in his ceremonial work entitled, Handbuch fiir Untersu-
chungsrichter als System der Kriminalistik, published in
1893 [1]. Historical development events are summarized
in Table 1 with fuller illustration provided below.

Books and Journals. Based on the work by Hans Gross, the
first university textbook on criminalistics was published in
Hungary in 1897 [2]. In 1959, Laszl6 Vargha, a university
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professorand internationally renowned forensic handwriting
expert from Pécs, became the first scholar in Hungary to be
awarded a scientific candidate’s degree (PhD) in criminal-
istics by the Hungarian Academy of Sciences [13]. Since
then, more than 60 scholarly monographs have been written
by Hungarian authors on topics related to criminalistics.

A comprehensive 730-page manual covering both
criminal techniques and criminal tactics was published in
1961 [5]. Even a university coursebook for law students
was published in 1965, edited by Laszl6 Vargha [6]. After
several university course books, the first Hungarian manual
and atlas-textbook on criminalistics was published for law
students in2005; it was developed further and supplemented
with 200 color images by the authors [9]. In 2004 a com-
prehensive two-volume encyclopedia on criminalistics
was published, featuring descriptions by 36 criminalists of
forensic science progress in their respective subfields [10].
In2019, alaw enforcement encyclopedia, also comprising
awide range of entries on forensic sciences, was compiled
at the National University of Public Service [11].

In 1953, the professional journal Renddrségi Szemle
(Police Review) was launched. In the same year, the
Criminal Technical Institute was set up within the Min-
istry of the Interior for conducting forensic research and
high-priority inquiries [4]. The Institute gave an account

Table 1. Important events related to the development of forensic science in Hungary

Event category Event Year Ref.
Book & Publication of the first textbook on criminalistics (by Hans Gross of Austria) 1893 [1]
journal Publication of the first textbook on criminalistics (in Hungary) 1897 [2]
Criminalistics textbook (in Hungarian) 1936 [3]
Launching the journal “Renddrségi Szemle” (Police Review) 1953 [4]
Publication of a textbook for the police law enforcers 1961 [5]
Publication of a textbook for the law students 1965 [6]
Launching the journal “Biiniigyi Technikai Kozlemények” (Criminal 1969 [7]
Technical Communications)
Launching the journal “Féiskolai Figyelé” (College Observer) 1971 [8]
First Hungarian textbook and atlas on criminalistics 2002 [9]
Two-volume encyclopedia on forensic sciences 2004 [10]
Enlarged textbook and atlas for law students 2005 [9]
Publication of an encyclopedia on law enforcement 2019 [11]
Educational Setting up the Police Academy 1948 [12]
institution Setting up the Crime Museum 1957 [12]
& event First PhD (former Academic) level in the field of criminalistics 1959 [13]
International symposium on criminalistics held in Budapest 1966 [14]
Setting up Police College 1971 [15]
International symposium on criminalistics held in Sidfok 1981 [14]
Technology Fingerprint registry 1903 [3]
& laboratory National registry of forensic scientists 1954 [12]
Establishing National Institute of Criminalistics 1960 [13]
Setting up a police dog training school (near Budapest) 1964 [17]
Application of profiling of dynamic traces 1976 [18]
Setting up the Automated Fingerprint Identification System 1979 [19]
Innovation of Recoware: palm print identification system (Recoderm) 1992 [20]
The first Hungarian DNA identification 1992 [21]
Introduction of profiling methodology 1995 [22]
The first “cold hit” (from the database) DNA-identification in a murder case 2012 [23]
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of'its own research results annually in the journal Biiniigyi
Technikai Kozlemények (Criminal Technical Communica-
tions), launched in 1969 and edited by Imre Kertész [7].
The Police College (established in 1971 as a successor to
the Police Academy) issued regular publications of new
ideas and developments relating to the theory and practice
of forensic science in the frames of the journal Fdiskolai
Figyelo (College Observer) [8].

Education and Research. Following World War 11, in
1948, the Police Academy was set up for the training of
criminalists at a national level. Since 1954 we can speak
of the actual establishment of the currently existing orga-
nization of forensic experts, comprising (a) expert insti-
tutes operating in the frames of universities; (b) experts
recorded in the registry of experts kept by the Ministry
of Justice; and (c) experts attached to law enforcement
agencies. In 1957 the Crime Museum was set up, which
became entirely open also to outside visitors following
the democratic political transition of 1989 [12].

In 1960 the National Institute of Criminalistics, the
members of which studied and conducted high-level re-
search into the theory of criminalistics, was started. The
fact that the institute was organizationally attached to the
prosecution service rendered it possible for it to establish
and maintain closer relations with the whole justice sys-
tem. The institute published its most significant forensic
research results annually [16].

The science of criminalistics (forensic science) was
introduced in 1961 among the subjects taught at several
law faculties in Hungary. In 1966, an international sympo-
sium on criminalistics was held in the Hungarian capital,
Budapest, followed by another symposium in Siéfok (a
tourism destination on the southern shore of Lake Bala-
ton) in 1981 [14]. Meanwhile the Police College since its
1971 establishment was becoming a prominent training
school for law enforcers [15].

Technology and Laboratory. In 1903, a fingerprint
registry (the first in continental Europe) was established
by Hungarian law enforcers, based on the British model.
This was followed by the foundation of various forensic
laboratories. The activities of these laboratories were also
reflected in a comprehensive work published in 1936
[3]. In 1964, a police dog training school was set up in
the town of Dunakeszi near Budapest, where intensive
training has taken place for identifying, tracking, trace
identification, and human remains detection [17].

In the early 1970s, a research group of experts elabo-
rated the application of profilography (profiling) in the
investigation of dynamic traces [18]. This was followed
by the introduction of the Automated Fingerprint Iden-
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tification System (AFIS), based on the American model
[19].In 1992, the Hungarian innovation of RECOWARE,
a palmprint identification system (Recoderm) was pre-
sented; in a worldwide first, Recoderm was used for palm
identification in a real-life criminal case in Hungary in
1994 [20]. Also, in 1992, with the help of the technique
developed by British expert Alec Jeffreys in 1985-1986,
the first DNA analysis and personal identification were
carried out [21]. In 2012, in the case of the murder of Kata
(Catherine) B. from the city of Pécs, for the first time in
Hungary, a (murder) perpetrator was identified — with
the help of the DNA database — by way of comparison
of the perpetrator’s material trace recorded (fixed) at the
crime scene (“cold hit” identification) [23].

In the 1990s — based on US experience — first the
elaboration, then the application, of the new methodology
of profiling was started, followed by the analysis and ap-
plication of digital electronic data in criminal investigation
in the 2000s [22].

Present Organizational Frames (the Current Status of
Forensic Science in Hungary)

Networks of experts are systematically built to help
seek factual and truthful revelations of the past. Lists of
institutions, universities, and journals are presented in
Table 2, reflecting the current status of forensic science
in Hungary. Further details are illustrated below.

Forensic Science Institutions. As a successor to the
Criminal Technical Institute (founded in 1953), the Na-
tional Expert and Research Centre of Budapest carries out
innovative research covering the whole country through
its modern equipment park and highly qualified experts.
As a member of the European Network of Forensic Sci-
ence Institutes (ENFSI) [24], this organization provides
expert opinions in criminal and civil cases in 67 different
specialty areas — in the frames of quality assured, ac-
credited procedures, and in compliance with international
standards and professional rules. These areas include,
among others, finger [25] and other marks, weapons, am-
munition, and numerous trace materials (e.g., DNA) [26].

Outside the capital, there are 11 territorial institutes
operating all over the country [27]. At county seats there
are separate expert institutes, where experts with a mini-
mum of 10 years’ professional experience are providing
opinions in the fields of accounting, technology, and
agriculture [28]. In addition, there are (usually private)
experts recorded in the registry kept by the Ministry of
Justice actively operating in almost every walk of life
[29] (in the field of electricity, workplace accidents, air
transport, banking transactions, etc.) [30].
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Table 2. The current status of forensic science in Hungary

Category Name Ref.
Institutions ~ National Expert and Research Centre in Budapest [24]
(finger and other marks, weapons, ammunitions, traces, DNA) [25,26]
11 territorial (forensic) institutes [27]
County institutions with forensic experts (account, technology) [28]
Private experts (registered by the Ministry of Justice) [29,30]
Universities  Forensic medical institutes [31]
National University of Public Service (training for forensic experts) [32]
8 law faculties at universities have criminalistics education [33]
Journals Beliigyi Szemle (Interior Review) [34]
Magyar Rendészet (Hungarian Law Enforcement) [34]
Rendérségi Tanulmanyok (Policing Studies) [34]
Kriminoldgiai Tanulmanyok (Criminological Studies) [34]
Magyar Jog (Hungarian Law) [34]
Birak Lapja (Judges’ Journal) [34]
Ugyészek Lapja (Prosecutors’ Journal) [34]
Ugyvédek Lapja (Lawyers’ Journal) [34]
Nemzetbiztonsagi Szemle (National Security Review) [34]
Jogelméleti Szemle (Journal of Legal Theory) [34]
JURA (published by the University of Pécs Faculty of Law) [34]

Universities. Within individual universities, there are
forensic medical institutes that provide their positions on
matters relating to crime against life and property, crime
related to alcohol and drugs, crime-related personal iden-
tification (face reconstruction), and postmortem examina-
tions [31]. At the National University of Public Service,
future criminal (investigating) professionals in several
vocational fields (police, tax, and customs) are trained
at university level (BSc, MSc, PhD). The preparation of
law enforcement officers also extends to the training of
forensic experts, which fits into the university-level law
enforcement training as a postgraduate specialist training
program [32]. At eight Hungarian law faculties, intending
judges, prosecutors, and lawyers can study criminalistics
(forensic science) and they can also participate in the
national conference on criminalistics held annually in the
city of Pécs [33].

Journals. Apart from the journal Beliigyi Szemle (Inte-
rior Review) — the successor of the journal Renddrségi
Szemle (Police Review) — which also publishes essays
on criminalistics (forensic science), one may also read
academic articles in: (a) Magyar Rendészet (Hungarian
Law Enforcement), ajournal attached to the National Uni-
versity of Public Service; (b) Renddrségi Tanulmanyok
(Policing Studies), a journal edited by the Central Police
Station of Baranya County; (¢) Kriminologiai Tanulman-
yok (Criminological Studies), a journal published by the
National Criminology Institute; and (d) occasionally in the
following journals: Magyar Jog (Hungarian Law), Birdk
Lapja (Judges’ Journal), Ugyészek Lapja (Prosecutors’

Journal), Ugyvédek Lapja (Lawyers 'Journal), Nemzetbi-
ztonsagi Szemle (National Security Review), Jogelméleti
Szemle (Journal of Legal Theory), Jog-Allam-Politika
(Law-State-Politics), and JURA, a periodical published
by the Faculty of Law of the University of Pécs [34].

The Role and Participation of Forensic Scientists in
Legal Proceedings [35]

Currently, the investigating authority, the prosecutor’s
office, and the court may appoint an expert witness to
ensure the success of the criminal proceedings. Among
them are forensic scientists, who most often give eviden-
ce-based answers to factual questions in trace, weapons,
writing, identification, and medical questions. The end
result of their opinion can be categorical (confirmatory or
exclusionary) and probabilistic (according to its several
degrees). In the course of his work, the forensic scientist
is entitled to:

* Know all the data necessary for the performance of his
task;

* Get acquainted with the file;

* Be present at acts of prosecution;

* Request information from the seconding authority, the
accused, the victim or the witness;

* View and examine material means of proof and elect-
ronic data;

* Carry out sampling;

*  Work together with several experts and give a joint
opinion;

+ Use illustrative means to explain at the hearing; and

* Receive remuneration for his job.
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In serving their functions in the legal proceeding,
forensic scientists are also required to observe their duties
as summarized below:

* To deliver a thorough, nonbiased opinion in a timely
manner;

* Not to cause damage to the condition of the items under
examination, nor to destroy them;

e To use the latest scientific methods;

* To present findings at the hearing;

» To answer questions from the court, prosecution, and
defense; and

* To supplement expert opinions if necessary (and if
ordered).

Authorities, including ultimately the court, evaluate
and weigh the opinion of forensic scientists with respect
to the evidence. They very often have a strong weight
in establishing or finding of guilt and excluding guilt,
respectively.

Future Possibilities (Future Development of Forensic
Science in Hungary)

In this section an attempt is made to outline the future
possibilities for the theoretical and practical development/
improvement of criminalistics that may affect Hungarian
forensic research and crime detection practice. On the
technical aspect, these developments include:

* Exploration of the molecular structure of human scent
(scentmap) and its identification test with an instrument
(replacing scent identification by dogs) [36];

* Application and development of layered voice analysis
[37], the method of digital voice identification [38], the
computer-based graphometry for personal identification
[39]; and

* The superprojection (superimposition) procedure [40]
and the Bayes analysis [41].

On the tactical aspect, potential efforts include:

* The introduction in Hungary of the psychological stress
evaluation instrument (PSE) [42];

* The institution of forensic nursing (nurse) [43] and the
“digit commandoes” [44];

* Application and development of the thermal camera
method in lie detection[45]; and

* Development of graphoprofiling [46], geographical
(mapping) information system (GIS) [47], and digit-
evidence investigation [48].

Concluding Remarks

At the end of the essay, it is to be noted as a con-
sciousness-raising thought that even if all our prophesies
(prognoses, presentiments) and suggestions should turn
into reality and technology, digitalization, computers, and
natural and social sciences were to join hands, it would not
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be possibletoreplace or find a substitute for the criminalist
as a truly indispensable prerequisite for the future success
of forensic science. The professional, the explorer, the
data collector, the taker of risks and dangers, the facer of
continuous challenges, the effective detective, the “crime
fighter”, the “great warrior” on the seemingly incessant
and infinite real and virtual battlefield, equipped with just
one weapon: “The Forensic Sciences — An International
Treasure” [49].
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Forensic experts play an importantrole in civil,admin-
istrative, and criminal proceedings in Poland, helping courts
and law enforcement in establishing facts and discovering
relevant factual connections. It should be mentioned that
in Poland there is an inquisitorial criminal justice system,
in which the court is actively involved in investigating the
facts of the case while the defendant and his or her attor-
ney have limited possibilities concerning the process of
proof. This manifests itself in the fact that the evidentiary
value of expert opinions depends on whether the experts
are appointed by law enforcement or judicial authorities
or are hired privately by case parties. As a general rule,
in both criminal and civil procedures, expert opinions
and testimony constitute admissible evidence when their
source is a court-appointed forensic expert. Such opinions
and testimony are allowed to be used as proof regard-
less of whether the information provided is reliable and
scientifically valid. On the other hand, the opinions of
partisan forensic experts do not automatically constitute
self-sufficient evidence (Article 195 of the Polish Code
of the Criminal Procedure [1]; Article 278 of the Polish
Code of Civil Procedure [2]). Such opinions are typically
regarded as potential sources of evidential information
needing to be cross-checked. Thus, legal formalities may
prevail over the reliability of an expert’s findings, which
sometimes hinders the pursuit of truth?.

Institutions and Regulations

In Poland, forensic examinations are performed by
different institutions, both state-funded and private, as
well as individual, ad hoc forensic specialists. There are
several state-funded forensic institutions:

* Central Forensic Laboratory of the Police (CFLP) and
its regional branches within the national police forces;

» Departments of forensic sciences in other law enforce-
mentagencies, such as the Forensic Bureau of the Internal
Security Agency (FB ISA) or National Custom Service;

* Institute of Forensic Research of Prof. Jan Sehn in Cracow
(IFR);

» Forensic Accounting Institute in £.6dz; and

» Departments of forensic medicine at the Polish medical
universities and institutes.
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CFLP, IFR, and FB ISA are members of the European
Network of Forensic Science Institutes (ENFSI) and, as
such, are following best practices manuals and guidelines
developed within ENFSI. CFLP and IFR are certified ac-
cording to the PN-EN ISO/IEC 17025:2005 standard?.

Most forensic examinations are being conducted by
nongovernmental forensic experts either employed or hired
ad hoc by the private forensic science service providers.
The reason is that state-funded forensic institutions have
been unable to cope with an ever-growing number of
criminal and civil cases and guarantee the timely deliv-
ery of expert opinions. Moreover, there is a deficiency of
governmental forensic experts in specific fields — above
all, environmental forensics [3] and digital data forensics.

Among the most notable private forensic service pro-
viders in Poland is the Polish Forensic Science Society in
Warsaw. Founded back in 1973, the Society is recognized
as the professional body for forensic practice in the coun-
try and abroad. It provides forensic service to courts and
law enforcement entities, as well as private individuals;
promotes and develops regulation in forensic science and
practice; and contributes to research in the field of forensic
sciences and education. One of the latest achievements
of the Society is specialized computer software assisting
in handwriting forensic analysis — GLOBALGRAF.
The software serves to verify structural and quantitative
characteristics of handwriting including signatures, thus
contributing to the objectivity of the analysis.

Unfortunately, the Polish forensic services market is
generally self-regulated. There is no dedicated legal act

“In the case regarding the murder of minor M. K., the main
suspect (T. K.) was accused and later sentenced to 15 years
of imprisonment based on the opinion of the forensic experts
in the field of odontology. 13 years later a new forensics ex-
amination using currently available forensic techniques found
that the first expert opinion was erroneous and scientifically
invalid. Nonetheless, this opinion was accepted by the courts
(first-tier and second-tier tribunals) since it had been produced
by court-appointed forensic experts: WYROK W IMIENIU
RZECZYPOSPOLITEJ POLSKIEJ: Sygn. akt V KO 26/18;
Dnia 16 maja 2018 r. [The Judgement of the Polish Supreme
Court of May 16, 2018 in the case V KO 26/18]; http://www.
sn.pl/sites/orzecznictwo/orzeczenia3/v%20ko%2026-18-1.pdf
(Accessed March 10, 2021).

The information about certificates can be found on their
official Internet pages: Instytut Ekspertyz Sadowych imienia
profesoraJana Sehna w Krakowie — System Jakos$ci [ The Insti-
tute of Forensic Research in Krakow]; attps://www.gov.pl/web/
ies/system-jakosci (Accessed March 10, 2021); and Centralne
Laboratoium Kryminalistyczny Policji — Certyficaty [Central
Forensic Laboratory of the Police]; https.://clkp.policja.pl/clk/
system-jakosci/certyfikaty/10660, Certyfikaty.html (Accessed
March 10, 2021).
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concerning its functioning. The lack of an adequate legal
framework encourages some highly questionable practices,
such as the outsourcing of forensic examinations to third
parties by the court-appointed experts, the prevalence of
price and timely delivery over quality and scientific reli-
ability [4], and the risk of the phenomena of “dry-labbing”
and “cherry-picking™.

It should be mentioned though that last year there were
public consultations on a draft law on forensic experts in
Poland submitted by the Ministry of Justice. According to
the draft law, IFR would be tasked with the regulation of
the forensic service market in the country. The director of
IFR would be responsible for carrying out the assessment
and verification of the forensic experts’ competence and
skills. The draft introduces mandatory certification and the
compilation of the data on forensic experts into a national
database. Moreover, the director may revoke the certificate
not only for unethical behavior but for the issuing of faulty
opinion as well. The main criticism of these propositions
concerns the probability that IFR as one of many forensic
service providers in the country may use its new power to
restrict fair competition and reduce competition. Research-
ers are also pointing to the fact that under the draft IFR
would be obliged to certify the experts and forensic service
institutions (providers) in the fields, which lay beyond its
competence, such as forensic psychiatry or medicine.

Forensic Scientists

There are two types of private forensic experts: regis-
tered (listed, judicial) forensic experts and unregistered (ad
hoc) forensic experts. Lists of judicial forensic experts are
maintained by the presidents of the district courts (there
are 45 courts, and the same number of lists). The judicial
expert may be a person who:

“Theterm““dry-labbing” refers to the act of supplying fictional,
plausible results by a forensic expert who did not perform any
examinations, or s performed only part of necessary examinations
to reduce costs and time. The term “cherry-picking” in this regard
means that the forensic expert is selecting only the evidence that
is favorable to his or her initial assumptions. Both these practices
are not only ethically wrong but may result in erroneous opinions
that raise the very real issue of possible miscarriages of justice.
See Solodov I: Etyka bieglego w procesie karnym [Ethics for
Forensic Experts in Criminal Proceedings]; Stopka: Lomza,
Poland; pp 176-1791; 2016; see also: Projekt “Forensic Watch”.
Kompetencje biegtych sadowych— oczekiwania i kryteria oceny
przeglad rozwigzan stosowanych w réznych panstwach i system-
ach prawnych (The Forensic Watch Project: The Competence of
the Forensic Experts in Poland — Expectations and Evaluation
Criteria); pp 30-31; 2015; http://forensicwatch.pl/pliki/Foren-
sic_Watch_Desk_Research.pdf (Accessed March 10, 2021).
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* Has a full civil and civic act capacity;

* Has attained the age of 25 years;

» Has the knowledge in a given field, as well as practical
skills and professional experience;

» Swears to perform the duties of judicial expert conscien-
tiously and responsibly; and

* Can produce documentary evidence showing that he or
she meets the above-mentioned criteria [5].

However, there are several burning issues. First ofall,
under the current legislation, there are no obligatory exams
and certification procedures concerning private forensic
experts. Itdoes not even matter whether a candidate has the
ability and the equipment necessary to conduct entrusted
examinations. Since the presidents of the district courts
are lawyers, they are often unable to thoroughly check a
candidate’s competence and qualifications.

Itshould be noted thataregistered forensic expertcan be
removed from the list if it turns out that he or she is incom-
petent or cannot perform his or her tasks properly. However,
because there is no uniform list of judicial experts in Poland,
such a person may remain on other lists in another district
court. In practice, cases where a judge or a third party file
a motion to remove an expert from a list due to unethical
behavior or incompetence are quite rare [6].

A court-appointed expert may as well be an unlisted
self-employed practitioner if he or she, in the court’s or in-
vestigators’ opinion, possesses comprehensive knowledge,
experience, and practical skills in the respective fields.
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In the last 20 years, there has been an explosion of fo-
rensic science educational programs in Australia and New
Zealand, although there has been some contraction more
recently. This paper aims to capture the range of forensic-
related courses currently offered in Australia (Table 1) and
New Zealand (Table 2), including graduate, postgraduate
and research options. The review focuses on traditional
forensic science programs; however, it should be noted that
postgraduate research opportunities would allow specializa-
tion in a broad range of forensic disciplines. Inclusion in
this paper does not constitute endorsement of the program
and no review of the program content has been undertaken.

Forensic science refers to the application of accepted
scientific principles to the detection, recognition, col-
lection, analysis, and interpretation of trace, in order to
answer questions relevant to the justice sector (including
police, courts, coronial matters, security, and civil mat-
ters). Astrong understanding of the underpinning scientific
principles is vital to developing expertise and applying
those principles in the forensic analysis processes within
the various disciplines. Scientific principles include the
development and testing of hypotheses, method valida-
tion and verification (including foundational validity and
validity as applied), use of controls, application of critical
thinking, and understanding limitations and assumptions
in any forensic analyses.

Academic institutions approach education in forensic
science in different ways. Some institutions focus on the
application of forensic science within a scientific context
atthe undergraduate level, while others focus on educating
students about underpinning scientific principles at the
undergraduate level, with a specific focus on the applica-
tion of forensic science at the postgraduate level. Forensic
disciplines also have different expectations of the level
of study required for progression to developing expertise.
Some disciplines such as crime scene, fingerprints, and
firearms require undergraduate studies in general forensic
science, followed by a postgraduate diploma (or equiva-
lent) in the specific discipline. Other disciplines related

“The author would like to thank the representatives of
the academic institutions of Australia and New Zealand who
provided the information on educational programs contained
in this paper.

to biology (e.g., DNA analysis) and chemistry (e.g., drug
analysis, chemical trace evidence analysis) require a rel-
evantundergraduate science degree; however, competition
in recruitment processes often results in higher education
levels being required to maintain competitiveness.

Any academic qualification will be followed by inten-
sive in-house training in order to fully apply the forensic
processes or underpinning scientific principles to the
analysis and interpretation of trace and be recognized as
a discipline expert. For some disciplines, such as anthro-
pology, the number of experts is very small; therefore, in
order to address the need for extensive discipline-specific
training, a Ph.D. is required for recognition as an expert.
There is no national accreditation program for forensic
science education programs in Australia or New Zealand,
however, there are numerous ways in which the various
academic institutions offering forensic science programs
seek to make their programs attractive to potential students.
Some academic institutions have sought accreditation
through a United Kingdom accreditation program or a
specific discipline organization or assessment body. Dif-
ferent universities also have focused on different areas of
specialization, such as chemistry, biology, or anthropology.
Others have concentrated on applied forensic science,
with practicals on crime scene analysis, photography,
and fingerprints.

Several academic institutions enjoy strong beneficial
relationships with operational forensic laboratories, where
expert practitioners provide presentations/lectures or may
co-supervise students in later research years. This can be
important for postgraduate research where some students
are offered the opportunity to conduct their research
within the operational laboratory environment. This has
advantages for both the laboratory (operationally relevant
research, training potential future practitioners, and direct
knowledge transfer of research outcomes) and the student
(experience working in an operational laboratory, access to
forensic practitioners, and enhanced learning outcomes).
Regardless of the academic institution chosen, it is im-
portant that any prospective student assess the academic
program, including an assessment for sufficient content in
scientific principles and discipline alignment to a potential
future career pathway.
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Historically, infectious diseases have spread rapidly
in prisons. For example, “gaol fever” (epidemic typhus)
greatly increased mortality rates in English prisons for
centuries until reforms started to take effect in the 19th
century. Morerecently,in 1997 andin2001, Russiareleased
prisoners suffering from tuberculosis which prevented
that disease’s reemergence [ 1]. Given the rapid-spreading
nature of Coronavirus Disease 2019 (COVID-19), small
spaces like jails, prisons, and ships are ideal places for its
proliferation. World Health Organization (WHO) guidelines
recommend thatboth health agencies and custodial agencies
practice control, prevention, and treatment of COVID-19,
while sharing information about it directly with WHO.

The simultaneous spread of fluwith COVID-19iseven
more terrifying in prisons. Flu shots are already in short
supply and this is a serious concern in the COVID-19 situ-
ation. Only a very small number of jails have the ability
to provide flu shots at regular intervals. Many jails and
prisoners did not even have the HIN1 vaccine at the time
of that outbreak; the vaccine was provided late in 2011 by
the medical facilities contributing to the outbreak [1,2].

20,000 Prisoners Released in Africa

929

There are various mediating factors for the transmission
of diseases such as COVID-19 in prisons. They include the
ages of prisoners, the air within prison environments, and
cell sizes in prisons. While improving the general hygiene
of prisons and prisoners it is essential to screen, test, and
isolate both staff and prisoners in the event of positive CO-
VID-19tests[3]. Since closed environments such as prisons
are some of the most disease-prone environments, priority
shouldbe given to prisoners. Differences in prisoner-release
policies all over the world emerged due to the lack of any
prison-specific guidelines from WHO. However, lowering
the pressure of overcrowding by releasing inmates was
presumed to mitigate the spread of the virus.

Early Release of Prisoners Around the World During
the COVID-19 Pandemic

Prisoners Released in Africa. In various African countries,
more than 60,000 prisoners have been released due to the
COVID-19 pandemic. South Africa has released 19,000
prisoners while Morocco, Ethiopia, and Mozambique
have each released more than 5,000 prisoners during this
period [4]. Other countries in Africa have released fewer
prisoners, as mentioned in Figure 1A.

Prisoners Released in Asia. Till September 2020, ap-
proximately 0.5 million prisoners have been released
across Asia during the COVID-19 pandemic. Iran, Iraq,
and Turkey have released more than 100,000 prisoners
during this time period followed by India and Indonesia,
which have released more than 50,000 prisoners [5-7].
Numbers of prisoners released in other Asian countries
are included in Figure 1B.

Prisoners Released in Europe. Since the COVID-19
pandemic, more than 25,000 prisoners have been released
in Europe. According to data through September 2020,
more than 5,000 prisoners had been released in France.
In addition, Northern Island and Italy have each released
more than 2,500 prisoners [8,9]. Figure 1C shows totals
of prisoners released in some other countries of Europe.
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Figure 1. (A) The number of prisoners released in various African countries; (B) The number of prisoners released in various Asian
countries; (C) The number of prisoners released in various European countries. [Figures were prepared by the authors based on data
collected from more than 40 sources (not all listed in the References section), including websites, newspapers, articles, etc.]
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Major Criteria for Prisoners’Release During COVID-19

Governments across the world have used differ-
ent criteria for the early release of prisoners during the
COVID-19 pandemic. Prisoners were released based on
considerations that they were [10—12]:

*  More than 50 (or in some venues 60) years of age;
Involved in minor offenses;

Pregnant women;

Having less than six months left in the sentence;
Showing good conduct during imprisonment;

* Having chronic diseases; and

* Having infants less than 3 years of age.

e o o o

Besides other criteria for early release of prisoners
(see Figure 2), the majority of the prisoners released were
above 50 years of age.

Implications on Early Release of Prisoners

There are two factors that should be kept in mind. Firstly,
the vulnerability of the virus is not a direct indication of prison
release; it does not include the offense and serving time. The
offense for which a prisoner is indicted is of vital importance,
regardless of the age and health of the prisoner. Prisoners’
criminal and medical histories should both be considered as a
threat to other humans. Secondly, 2020 has shown us that the
pandemic is unstable and the spread is discontinuous [1,13].
The problems that arise with risk management and control
of COVID-19 spread include prison centers working with
limited staff in case of positive reports, which is problematic
in terms of handling the offenders. Decreasing the popula-
tion of inmates from inside a prison means increasing their
population in the outside world, and in turn, increasing the
potentiality of crimes again [13].

The most difficult task for the policymakers is to draw the
boundary line for the decision about prisoners’ release. With
the varyingaccuracy of differenttests available for COVID-19,
it is highly possible that some prisoners get released based
on “false-positive” results. More importantly, the criminals
released can return to their criminal behavior, which can be
as problematic as (or more than) the COVID-19 itself.

In future pandemics, efficient planning must be created
that should be far better than the general recommendations
provided. Violent offenders, as reported previously, may
continue offenses after release. Public safety is equally
important and released prisoners can harm public safety
in several ways. Consequences of post-release mortality
should also be considered.
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Upcoming Events

International Association for Identification —
105th Educational Conference
(https://www.theiai.org/)

Aug. 1-7, 2021; Gaylord Opryland Resort
Nashville, TN, US

American Society of Crime Laboratory
Directors — 48th Annual Symposium
(https://www.ascld.org/ascld-annual-symposium/)

Aug. 22-26, 2021; The Westin Copley Place
Boston, MA, US

The Association of Firearm and Tool Mark
Examiners — 52nd Annual Training Seminar
(https://afte.org/meetings/annual-seminars)
Aug. 22-27,2021; Hyatt Regency Miami
Miami, FL, US

International Association of Chiefs of Police
(IACP) 2021
(https://www.theiacpconference.org/)

Sept. 11-14, 2021; Ernest N. Morial Convention Center
New Orleans, LA, US

ISHI 32: International Symposium on Human
Identification (https://www.ishinews.com/ishi-32-to-be-
held-in-orlando-florida/)

Sept. 14-17, 2021; Coronado Springs Resort
Orlando, FL, US

IFDAT 2021: Annual International Forum for
Drug & Alcohol Testing Conference
(https://www.ifdat.com/)

Sept. 19-21, 2021; Implauer Hotel
Salzburg, Austria

Mid-Atlantic Association of Forensic Scientists — An-
nual Meeting (Attps.//www.maafs.org/annual-meeting)

Sept. 21-24, 2021; Kalahari Resort & Convention Center
Pocono Manor, PA, US

2021 International Conference on
Forensic Nursing Science and Practice
(https://www.forensicnurses.org/page/2020AnnualConference)

Sept. 22-25, 2021; Hilton Orlando Lake Buena Vista
Orlando, FL, US

Society of Forensic Toxicologists — Annual Meeting
(https://soft-tox.org/meeting)

Sept. 26-Oct. 1, 2021; Gaylord Opryland Resort
Nashville, TN, US

SCIX 2021 — Annual Meeting of the Federation of
Analytical Chemistry and Spectroscopy Societies
(https://facss.org/event-3326055)

Sept. 26—Oct. 1, 2021; Rhode Island Convention Center
Providence, RI, US
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Northwest Association of Forensic Scientists — Annual
Conference (http://nwafs.org/wordpress/fall-meeting/)

Sept. 27-Oct. 1, 2021; Virtual on-line meeting

California Association of Criminalists—Fall Seminar
(cacnews.org/events/seminar/seminarcurrent.shtml)

Oct. 17-23, 2021; BFS Jan Bashinski DNA Lab &
BFS Central Coast Labs
Scotts Valley, CA, US

69th ASMS Conference on Mass Spectrometry
and Allied Topics
(https://asms.org/conferences/annual-conference)

Oct. 31-Now. 4, 2021; Philadelphia Convention Center
Philadelphia, PA, US

Northeastern Association of Forensic Scientists— Annual
Conference (https.//mwwneafs.org/neafs-annual-meeting)

Nov. 1-5, 2021; Newport Marriott
Newport, RI, US

TIAFT 2021: Annual Meeting of The International
Association of Forensic Toxicologists
(https://tiaft2021.co.za/general-information/)

Jan. 29-Feb. 3, 2022; Cape Town Int. Convention Center
Cape Town, South Africa

American Academy of Forensic Sciences —
73rd Annual Meeting (https://www.aafs.org/)

Feb. 21-26, 2022; Seattle Convention Center
Seattle, WA, US

PITTCON Conference and Expo
(https://pittcon.org/exposition/)
March 5-9, 2022; Georgia World Congress Center
Atlanta, GA, US

ICDFF 2022: 16. International Conference on Digital
Forensic and Forensics (https://waset.org/digital-foren-
sic-and-forensics-conference-in-march-2022-in-dubai)
March 22-23, 2022; Dubai Int. Convention & Exhibition Centre
Dubai, UAE

American Society of Forensic Laborstory Directors—
49th Annual Sysposium
(https://www.ascld.org/ascld-annual-symposium/)

April 24-28, 2022; Peppermill Resort
Reno, NV, US

Southern Association of Forensic Scientists— Annual
Meeting (/ittps.//safs 1966.org/annual-meeting/)
April 25-29, 2022; Chattanoogan Hotel,

Curio Collection by Hilton
Gulf Shores, AL, US

TIAFT 2022: Annual Meeting of The International
Association of Forensic Toxicologists
(http://www.tiaft.org/tiaft-annual-meeting. html)

Sept. 5-8, 2022; Venue to be announced
Versailles, France
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ADVANCING THE PRACTICE OF FORENSIC SCIENCE IN THE US — UPDATE

Advancing the Practice of Forensic Science
in the United States — The Role of Forensic
Science Standards“
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Forensic science based on sound practices and presented
in an unbiased manner contributes to the administration
of justice. In today’s courtrooms, reliance on forensic
evidence is increasing but if sound scientific principles
are not applied, serious errors can occur. As we know, the
best scientific practices are not static and they continue to
evolve. For example, due to continued research, technol-
ogy advancements, and changing applications, deoxyribo-
nucleic acid (DNA) evidence is now generally accepted as
reliably scientific. The same can be said of toxicological
evidence, which is rooted in traditional science. However,
other forensic disciplines have notnecessarily adhered to the
same level of scientific rigor. Therefore, it is of no surprise
that the 2009 landmark National Research Council (NRC)
Report Strengthening Forensic Science: A Path Forward
identified numerous forensic science weaknesses in the
United States, calling into question the validity of several
methods/techniques and thus reemphasizing the need to
strengthen the scientific process in forensic science [1].

The purpose of the NRC report was to assess how
significant improvements could be made in forensic sci-
ence since there were vague, unenforced, or no standard
protocols governing forensic practice ina given discipline.

“The perspectives expressed here are solely those of the au-
thors, not any of the institutions with which they are affiliated.

b]. Howe, P. King, G. E. Berg, and M. McKiel are chair,
member, member, and consultant of the American Academy of
Forensic Sciences’ Standard Board (ASB); J. D. Ropero-Miller
is chair of ASB Sustainability Presidential Ad-hoc Committee.

Furthermore, the quality and variability of forensic practice
was questionable due to “the absence of adequate training
and continuing education, rigorous mandatory certification
and accreditation programs, adherence to robust perfor-
mance standards, and effective oversight.” [1] Among
their many recommendations, the NRC concluded,

“The bottom line is simple: In a number of forensic
science disciplines, forensic science professionals have
yet to establish either the validity of their approach or
the accuracy of their conclusions, and the courts have
been utterly ineffective in addressing this problem.” 1]

Then, in 2016 the President’s Council of Advisors on
Science and Technology (PCAST) published areporttitled
Forensic Science in Criminal Courts: Ensuring Scientific
Validity of Feature-Comparison Methods, noting that there
were still two major gaps in forensic science:

“(1) the need for clarity about the scientific standards for
thevalidity and reliability of forensic methods and (2) the
need to evaluate specific forensic methods to determine
whether they have been scientifically established to be
valid and reliable.” [2]

Their key recommendations include standardization
and best practices for many of the forensic disciplines,
particularly for pattern evidence such as toolmarks, shoe
prints, and firearm analysis.

What Are Standards?

Standards facilitate trade, specify product design, es-
tablish safety protocols, and support a variety of services.
Manufacturing processes and laboratory methods are based
on standards. In forensic science, DNA, toxicology, and
other disciplines have made use of standards for many
years. A standard “sets objectively verifiable require-
ments, provides for common and repeated uses, rules or
characteristics for activities or their results, and is aimed
at the achievement of the optimum degree of order in a
given context” [3]. Standards are designed to “reflect the
level of agreement, expressed by interested parties, on
what is required for a given activity, process, product or
result”[3]. The outcomes include desirable characteristics
of services and techniques such as quality, reliability, ef-
ficiency, rigor, and consistency among practitioners.

Another useful feature of standards is that they help
organizations talk to each other in a common language. For
example, the Combined DNA Index System (CODIS) is a
searchable DNA database that can be searched nationwide.
This was made possible because all data entry follow a stan-
dardized input format specified by the government, using
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a set of numbers that represent a particular set of loci. [4]
The DNA Identification Act of 1994 authorized the Federal
Bureau of Investigation (FBI) to formally establish CODIS.
[5]CODIS includes state databases and the national database
known as the National DNA Index System (NDIS). Only
laboratories representing federal, state, and local criminal
justice agencies can submit profiles to NDIS [6].
Standards can be developed by a variety of groups, such
as Standards Developing Organizations (SDOs), govern-
ment agencies, and industry sectors. There are currently
four SDOs that develop standards for forensic science:

e American Dental Association (ADA), which serves the
forensic odontology community;

*  ASTM International, which develops standards in several
forensic disciplines;

» National Fire Protection Association (NFPA), involved
with arson investigations; and

* Academy Standards Board (ASB), which is the only
US-accredited SDO dedicated entirely to the creation
and maintenance of forensic science standards.

The Changing Landscape for Forensic Evidence: The
Role of Forensic Standards

In his 1963 Letter from Birmingham Jail, Rev.
Martin Luther King, Jr., reminded us that “Injustice
anywhere is a threat to Justice everywhere.’ Isn’t
that the point? We are not talking about good sci-
ence merely for its own sake. We are talking about
the need for good science in order to serve justice.
And when justice is done, our society as a whole is
better for it.

JUDGE HARRY EDWARDS

The need for forensic science standardization was
initially expressed when the federal courts changed the
standard for admissibility of forensic evidence in Daubert
v. Merrell Dow Pharmaceuticals, Inc. 509 U.S. 579 (1993).
The Daubert ruling adopted the Federal Rule of Evidence
702 governing the admissibility of forensic evidence in lieu
of the “general acceptance” test that was applied in 1923
through the Frye decision[7]. Daubertwas quickly adopted
by most state courts as well. Federal Rule of Evidence
702 states, “[1]f scientific, technical, or other specialized
knowledge will assist the trier of fact to understand the
evidence or to determine a fact in issue, a witness qualified

“This article appeared in the special MLK issue print edi-
tion with the headline “Letter From Birmingham Jail” and was
published in the August 1963 Atlantic as “The Negro Is Your
Brother”. © 1963 Dr. Martin Luther King, Jr., © renewed 1991
Coretta Scott King. All works by MLK have been reprinted by
arrangement with the Heirs to the Estate of Martin Luther King,
Jr., care of Writers House as agent for the proprietor, New York,
NY; https://www.theatlantic.com/magazine/archive/2018/02/
letter-from-a-birmingham-jail/552461/.
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as an expert by knowledge, skill, experience, training, or
education, may testify thereto in the form of an opinion
or otherwise” [8]. Daubert discusses a number of factors
for a judge to consider in analyzing this rule. One of those
factors is, for a particular scientific technique, the court
should consider “the existence and maintenance of stan-
dards controlling the techniques’ operation” [7]. While
standards are not the only consideration in determining the
validity of a particular scientific method, the US Supreme
Court particularly used them as an example of what to
look for in applying this rule of admissibility.

The Daubert ruling established judges as the “gatekeep-
ers” of forensic science and expert witnesses, although judges
typically do not have scientific background [7]. Without
adequate science expertise to guide them, judges were still
at the mercy of the state of forensic science as presented to
them. The result was many judges were at a loss in deter-
mining what was good science. Something was needed to
improve courtroom reliability on forensic science evidence.

Forensics Goes from TWGs to SWGs to OSACs

Inthelate 1980s, the FBI formed nine Technical Working
Groups (TWGs) funded by the FBI to identify, discuss, and
prioritize operational needs and requirements for a handful
of forensic disciplines, including DNA Analysis Methods
[9]. The TWGs created guidelines and recommendations
(TWGDAM). TWGDAMSs guidelines were published in the
journal “Crime Laboratory Digest *” and were widely fol-
lowed and implemented by the forensic science community,
thus becoming de facto standards recognized by courts [9].
Dueto funding challenges, the TWGs eventually disbanded.

The TWGs were later transitioned into 21 Scientific
Working Groups (SWGs) in the 1990s to carry on the work,
specifically to improve discipline practices and build stan-
dards rooted in accepted science. Many SWGs were funded
by the US Department of Justice to increase the quality of
the discipline that they represented. SWGs were not regula-
tory bodies and standards promulgated were left up to indi-
vidual agencies to adopt and implement. SWG documents
were published on the National Institute of Standards and
Technology (NIST) website and are still available today at
https://www.nist.gov/oles/scientific-working-groups.

The TWGs and SWGs were a strong start for improv-
ing quality within forensic disciplines. From a historical
lens, we can see how they prepared the forensic and legal
communities to voluntarily adoptand implement consensus-
based documents. In response to the criticism detailed in
the NRC Report, in 2014 the US Department of Justice
(DOJ) and the NIST entered into a bilateral agreement to
form two organizations. The first, administered by DOJ,
was the National Commission on Forensic Science (NCFS),
which would address forensic science policy issues. The
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charter for NCFS expired in 2017. The second, established
by NIST, was the Organization of Scientific Area Commit-
tees for Forensic Science (OSACs), which were tasked to

“improve forensic practices by facilitating the develop-
ment and promulgation of technically sound consensus-
based documentary standards and guidelines for forensic
science; promote standards and guidelines that are
fit-for-purpose and based on sound scientific principles;
promote the use of the OSACs standards and guidelines
by accreditation and certification bodies, and establish
and maintain working relationships with other similar
organizations.” [10]

The formation of the OSACs received input from a wide
variety of stakeholders from the criminal justice, forensic
science, research, and legal communities. Their 550-plus
members have expertise in forensic science disciplines as
well as scientific research, human factors, statistics, policy
and law, and measurement sciences.

WHY VOLUNTARY?

The US SDO Standards system is private-sector
based, not governmental. Standards produced by
SDOs are voluntary until adopted into contracts or
regulations subject to enforcement. The OSACs are
notregulatory bodies and cannot enforce standards.
Rather they promote the adoption and implementa-
tion of voluntary science-based forensic standards.

The Forensic Science Standards Board (FSSB) is the
governing board ofthe OSAC structure, whose goal includes
facilitating the promulgation of standards that will sup-
port the development of quality benchmarks and enhance
consistency across the forensic science community [11].
The OSACs are made up of Scientific Area Committees
(SACs) and 25 discipline-specific subcommittees who are
responsible for drafting seed documents for one or more
forensic disciplines and then sending them to SDOs to
develop and publish via voluntary consensus standards
procedures. Consensus reflects substantial agreement has
been reached by a simple majority but does not necessarily
indicate unanimity.

In the fall of 2019, NIST announced an update to the
OSAC structure after receiving further stakeholder input.
OSAC 2.0 was released, streamlining the processes to
develop draft standards, allow public comment earlier,
and have OSAC draft documents available on the OSAC
Registry while under development at an SDO. Once the
standards are published by an SDO, the FSSB oversees
approving the placement of published standards onto the
OSAC Registry. The Registry is available on the OSAC
website, and of note, ANSI accreditation of a standard is
not required by the OSAC Registry. The fact that draft
standards can be found on the OSAC Registry along with
published standards may cause public confusion.
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Academy Standards Board

The American Academy of Forensic Sciences (AAFS)
embraced the call for forensic science reform immediately
after the release of the 2009 NRC report and continues to
support its stated objectives “to promote education, foster
research, improve practice, and encourage collaboration
in the forensic sciences” [12,13]. Following the establish-
ment of OSAC, in 2015 the AAFS formed the Academy
Standards Board (ASB) as a forensic standards developer
to support OSAC efforts. The AAFS is the largest private
sector organization of more than 6,000 forensic profession-
alsrepresenting 11 sections: Anthropology, Criminalistics,
Digital & Multimedia Sciences, Engineering & Applied
Science, General, Jurisprudence, Odontology, Pathology/
Biology, Psychiatry & Behavioral Science, Questioned
Documents, and Toxicology [14] (Figure 1). The breadth
of expertise and commitment of the AAFS membership
made it a logical candidate to become an SDO dedicated
to promoting rigor to uphold scientific integrity in which
to elevate the standards of forensic science.

The ASB’s ongoing mission is to safeguard justice
and fairness through census-based documentary foren-
sic science standards developed in accordance with the
American National Standards Institute (ANSI) process.
ANSI accredits US SDOs to be able to develop American
National Standards (ANS). The accredited consensus
process is open, fair, balanced, equitable, accessible, and
responsive to stakeholder needs (due process). The process
allows for critical thinking and implementation to be evalu-
ated in a structured domain that includes public review
and comment, which provides an opportunity for further
scientific evaluation. All comments including those from
the forensic and scientific communities, the legal com-
munity, academia, the public at large, and the standards
body must be fully considered by the applicable Consensus
Body that approves the content of an ASB document and
whose vote demonstrates evidence of consensus before a
document can become an ANS [15].
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Figure 1. ASB consensus bodies.
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ASB Documents

Currently, ASB publishes freely downloadable,
consensus-based forensic science documents in the form
of standards, guidelines, best practice recommendations,
and technical reports on its website at https://www.asbstan-
dardsboard.org/. Each ASB document type serves a specific
purpose (Figure 2). Standards are written to establish
objectively measurable requirements for a given topic or
set of actions. A standard provides requirements that can
be measured or assessed by one or more forms of confor-
mity assessment procedures. Guidelines provide principles
for streamlining certain processes or practices or act as
implementation guides for a standard or series of standards.
Guidelines are written when an issue, practice, situation,
or condition does not call for the rigor of a standard, or to
provide options for implementing parts or all of a given
standard or series of standards. Best practice recommenda-
tions describe the optimal approach for an action or process.
Technical Reports are explanatory, informative documents
that provide scientific, technical, or operational information
relevant to a standard, field of activity, or profession.
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Standards developed through a consensus process
further the applicability of the science, and for forensic
standards this helps reduce the fragmentation of forensic
science by uniting stakeholders thatthe NRC reports inmore
than half of its 13 recommendations [1,16]. All comments
are considered; therefore, weaknesses and strengths should
reasonably be expected to be exposed for consideration
and scrutinized from all angles [17]. Additionally, foren-
sic science standards enhance the value and usefulness of
forensic science to the legal community [17].

Standards, Conformity Assessment, and Accreditation

Standards provide the foundation against which per-
formance, reliability, and validity can be assessed. Such
assessment, typically referred to as conformity assessment,
can be done internally as part of management control
or it can be done by an external third party. Third-party
conformity assessment is the basis for accreditation that
is a published status indicating that the accredited entity
successfully demonstrated its conformance to written
procedures and applicable standards.

[ ASB Document Workflow ]
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Figure 2. ASB document development flowchart.
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Forensic laboratories incorporate standards in their
written defined processes, practices, and methodologies.
For example, the ISO standard 17025, General require-
ments for the competence for testing and calibration labo-
ratories, is the basis for many state, federal, and private
forensic laboratories [18]. Additional forensic standards
— e.g., ASB or ASTM standards and best practice rec-
ommendations — may also be incorporated into written
procedures in addition to the ISO standard. When third-
party assessment of laboratory performance is required by
statute, or is the choice of a private laboratory, certified
assessors from an accrediting body do the conformity as-
sessment. (The American National Accreditation Board,
ANAB, and the American Association of Laboratory
Accreditation, A2LA, are two examples of US-domiciled
accrediting bodies.) Assessors review and document the
laboratory’s adherence to its written procedures, including
assessing conformance to the standards incorporated by the
procedures. An assessment outcome with no substantial
lack of conformance results in a laboratory being given an
accredited or reaccredited status. Conformity assessment
for accreditation requires ongoing periodic inspections.

The conformity assessment accreditation process can
strengthen confidence by law enforcement and the justice
system that the forensic services provided are produced
to an appropriate level of quality [19]. Accreditation of
forensic laboratories began in earnest aftera 1970s national
critical examination of forensic science [20,21]. Sound
scientific forensic standards currently being generated
through combined work of the OSACs and SDOs, and
adopted by laboratories as part of their accreditation, will
advance the reliability of forensic science.

Conclusion

The criminal justice and legal systems benefit from
sound science-based practices. Increased efforts to estab-
lish standards of practice that significantly improve and
strengthen the science processes in forensic sciences answer
the call for forensic reform and evidence-based representa-
tion in our legal system. Yet, forensic science continues
to be scrutinized by stakeholders. Without the continued
push to promulgate science-based forensic standards, the
goals of maximizing equitable and inclusive opportunities,
minimizing injustice, and reforming our criminal justice
system in totality may go unrealized.
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NEW BOOKS AND BOOK REVIEWS

New Forensic Science Books

Analytical Pyrolysis Handbook, 3rd ed
K. D. Sam, T. P. Wampler, Eds
CRC Press: Boca Raton, FL, US; 2021

Analytical Techniques in Forensic Science
R. Wolstenholme, S. Jickells, S. Forbes, Eds
Wiley-Blackwell: Somerset, NJ, US; 2020
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Reviewed by
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Toxicologists, drug recognition experts (DREs), traffic
safety resource prosecutors, and other audiences will find
Alcohol, Drugs, and Impaired Driving: Forensic Science
and Law Enforcement Issues to be an important reference
for their libraries. The editors, A.W. Jones, J.G. Morland,
and R.H. Liu, have many years of experience within the
field of forensic toxicology and do an excellent job of
capturing the current state of impaired driving research.

The book is divided into five main sections (see the
"Contents" page of the book on the right): (I) History of
DUI, (IT) Other Historical Events of Interest, (I1I) Forensic
Issues Involving Alcohol, (IV) Use of Non-Alcohol Drugs
and Impaired Driving, and (V) Epidemiology, Enforce-
ment, and Countermeasures. Readers will find the histori-
cal aspects educational as the authors detail the work of
Professor Robert F. Borkenstein, the Grand Rapids Study,
and the evolution of per se laws for both alcohol and other
abused drugs. The foundation of these studies has served
to advance the field to where it is today.

Traffic safety measures have improved over recent
years with an emphasis on the detection of offenders under
the influence of drugs other than alcohol by developing
DRE programs and exploring oral fluid testing in such
cases. Section V summarizes the literature with a focus on
experimental and epidemiological studies while highlight-
ing international trends of drug use among motor vehicle
drivers. Furthermore, attorneys will find the chapters
on common legal challenges and other forensic issues
involving alcohol and drugs beneficial to prosecuting or
defending such cases.

In conclusion, the chapters are well written and engag-
ing. Practicing forensic toxicologists and legal profession-
als will find this book invaluable to serve as a reference
for the most significant impaired driving research, when
studying for certification exams, and preparing for expert
witness testimony. I fully recommend this book for forensic
practitioners of all experience levels.
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The Waite System
of Bullet Identification

Jeff Teitelbaum
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Jeff Teitelbaum@wsp.wa.gov

What we need is a reliable method of determining from
the bullets the type of weapon that fired them. I am trying
to catalogue all firearms ever manufactured in this
country which might today be used by criminals. [1]

Thus began Charles E. Waite in his 1920 letter to
every firearms manufacturer in the United States. The letter
continued:

This means having precise data on the construction,
date of manufacture, caliber, number, twist and
proportions of the grooves and lands, as well as type
of ammunition of as many guns as possible. I know
that impressions of the grooves and lands can be found
on bullets. The angle and direction of the rifling as
well as the precise caliber can be determined from the
bullet. If I had a register of all the characteristics of all
types of guns, I would be in a position to determine the
weapon used in a given homicide.

Waite was not a firearms expert; he was an investiga-
tor in the New York State Office of the Attorney General.
In 1917, a murder trial that was not even one of his cases
caught his attention; the case would change the direction
of his life, and it would change the direction of the field
of firearms investigations.

In terms of historical significance, Calvin Goddard
(1891-1955) is widely recognized as the most important
pioneer in the field of forensic ballistics, and his work
at the Scientific Crime Detection Laboratory in Chicago
established the field on a solid scientific foundation.
But the groundwork that led to Goddard’s involvement

in criminal investigations, and specifically firearms
identification, began with Charles Waite (1865—-1926),
a man whose name is far less familiar even to many
current forensic firearms practitioners.

The case that launched Waite into his obsession with
firearms identification involved a farm worker in upstate
New York named Charles Stielow, who was convicted in
1915 of fatally shooting his employer and his employer’s
housekeeper. Waite was horrified at the amateurishness of
the courtroom testimony of the firearms “expert” and he
asked Governor Charles Whitman if he could investigate
the case on his own. Enlisting the help of a microscopist
at Bausch & Lomb, Waite examined the bullets recovered
in the murders as well as some bullets test-fired from
a revolver that Sticlow owned; he determined that the
respective markings were completely different. This
result, along with other evidence developed during an
investigation by the deputy attorney general, led Gov.
Whitman to commute Stielow’s sentence and release
him from prison in 1918.

Waite subsequently decided that to improve the field
offirearmsidentification, he would need information about
every gun manufactured in the United States. No one had
ever compiled this kind of information before, and he soon
found that the records of most gun companies were in a ter-
rible state of disorder; he often needed to work for months at
a given company to locate and organize the manufacturing
specifications. Calvin Goddard would later write: “After
three years of exhaustive travel and research, he (Waite)
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Figure 1. Saturday Evening Post; June 13, 1925 [4] (Public domain).

had detailed technical data on every firearm from every
major and minor gun maker in the US. At the same time, he
commenced a collection of sample unfired bullets, empty
primed shells, loaded cartridges, and specimen firearms,
in every possible make, type, caliber, and variety.” [2]
Of course, there was the occasional setback. When
Waite was visiting the New York City police headquarters
in 1922, he was shown thousands of firearms that had been
confiscated over the previous year. He realized with a shock
that most of them were foreign-made and were completely
unknown to him. Furthering his distress, he was told that
in 1922 alone, 559,000 guns had arrived through the port
of New York [1]¢. Realizing that all of his work collecting
data on US guns would be undermined by this infusion of
foreign guns, he set out for Europe to start again.
InJune 1925, the Saturday Evening Post [4] published
two extensive articles about the new science of bullet and
firearm identification (Figure 1). It was the first published
account of the work Waite had been doing, along with the
first descriptions of the newly designed analytical instru-
ments (the helixometer and the comparison microscope)
that were being used in this new field. From the article:

4Just two years later, in 1924, Goddard reported that over
700,000 cheap revolvers poured into the United States from
Spain alone [3].

Forensic Science Review (www. forensicsciencereview.com)

Myr. Waite returned from Europe late in 1923 with trunk-
loads of shop standards, blueprints and specimens
of foreign small arms, and began the tedious task of
indexing, codifying and reducing European millimeter
measurements to thousandths of an inch. He now had
the precise dimensions and the family characteristics of
every make and model of gun which might normally be
expected to turn up in an American homicide. He also
learned that there were manufacturers, particularly in
Spain, who would stamp the name of any buyer onto
stock revolver barrels, making precise identification
particularly difficult. [4]

Waite realized that he now needed new types of
sophisticated instruments that would reveal the minute
differences between ammunition and firearms; he soon
found two men who became nearly as obsessed as Waite
in this new field. John Fisher was a physicist formerly
with the Bureau of Standards, and Philip Gravelle was
a highly respected microscopist and microphotographer.
Fisher developed the helixometer (Figure 2), which
was an adaption of an optical instrument called the
cystoscope. With the helixometer, it was now possible
to visually examine the interior surfaces of the bore of a
firearm as well as to measure the pitch of the rifling. The
comparison microscope, an assembly of two compound
microscopes fitted with a comparison eyepiece, was
already used in other fields, but Gravelle was the first to
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Figure 2. John Fisher using a helixometer (Goddard
business pamphlet) (public domain).

adapt it to use in the identification of firearms. The utility
of these instruments was elucidated by Goddard:

Hence, every pistol barrel, even when fresh from the
factory (and much more so after undergoing wear and
tear) contains minute irregularities which are peculiar to
it alone, and which will never be reproduced in any other.
These irregularities leave their marks, the same ones each
time, in the form of fine and coarse linear striations parallel
to the deep incisures cut by the groove edges, on every bullet
fired from this barrel, and they constitute, to all intents and
purposes, a fingerprint of that particular barrel. [5]

In a 1933 letter, Gravelle wrote:

This (the comparison microscope) was shown for the first
time to Mr. Wesley W. Stout, associate editor of the Saturday
Evening Post, April 2, 1925, while he and Mr. Waite were
visiting my laboratory in South Orange. Waite did not
grasp the significance of the microscope assembly until
several days later. Then followed the Saturday Evening
Post article of June, 1925, which you know about. This was
the first published description of the use of the comparison
microscope in matching striae on bullets, etc. [6]

In 1925, Waite decided to form a business with Fisher,
Gravelle, and Calvin Goddard, whom Waite had become
acquainted with during his research on firearms. Goddard
had developed a fascination with firearms as a teenager,
and he served in the Army’s Ordnance Corp for a brieftime
before finding employment at the Johns Hopkins Hospital.
But his interest in guns eventually led to a meeting with
Waite in 1925, and he immediately decided to join the
new ballistics group. They called the new organization the
Bureau of Forensic Ballistics. In Goddard’s words,

The Bureau is an organization established for the
avowed purpose of banishing “opinion” from any legal
question bearing upon small arms, ammunition, and their
components. It aims to supplant opinion with facts, and
where it is unable to do this, it much prefers to withdraw
altogether rather than venture an opinion no matter how
certain it may be that this is correct. [5]

The Bureau was only marginally successful, largely
because the field of scientific firearms identification was
still in its infancy. When Waite died of a heart attack on
November 14, 1926, Goddard became the undisputed
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leader of the ballistics organization, and one of his key
undertakings was to try to persuade the courts and police
that forensic ballistics was now an exact science. Soon
after, Goddard became involved with the Sacco and Van-
zetti case, which demonstrated definitively the soundness
of the new science of forensic ballistics.

In his book about the history and science of firearms
identification (published posthumously), Goddard was
quite candid about his relationship with Waite:

I was in constant conflict with Waite over the amount of
information to be released with regard to instruments and
methods. He was all for publicity—of the kind that would
bring in business, but violently opposed to the dissemination
of any data which might enable competitors to duplicate
our work in any degree whatsoever. He disapproved heart-
ily of my contributions to scientific journals on the subject
of our studies, and would agree to their publication only
if and when I would incorporate sufficient commendatory
remarks concerning his personality, to satisfy his by no
means feeble ego.

Yet, to my certain knowledge, he never once examined an
evidence bullet or shell from the time of my joining him,
in the Spring of 1925, until his death in November, 1926,
relying upon me to do this in every instance.

And, in retrospect, Waite did furnish the idea. Without his
promotional ability to inflame my enthusiasm, I should
never have resigned a lucrative position, as I did, in order
to join him, or paid him the sum I did for a half interest in
a pig-in-a-poke. Neither would Gravelle or Fisher have
made their fundamental contributions to the science of
arms identification. [2]

Author’s note: | was puzzled that I never saw a single
photograph of Waite in my research, and then I found an
extensive newspaper obituary of him with the headline:
“Waite, man of mystery to the end, never would pose
for a photograph.” (Fremont Messenger (Fremont, OH),
February 18, 1927).
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Jurisprudence and Ethical Dilemmas on the Autonomy of Illicit Substance Users —
A Greek Perspective®

Maria-Valeria Karakasi, Dimitrios-Vaios Kostimbas, Pavlos Pavlidis*

Greece
*pavlidi@med.duth.gr

Substance, Individual, and Society as Determinants
of Substance Abuse

Substance abusers are often treated with hostility and
viewed as individuals living parasitically at the expense
of others rather than as people in need of help [1]. Society
seems reluctant to forgive drug addicts for their choices
and their divergence in general, and this attitude may
even continue after their detoxification. Indeed, social
representations of addicts are often characterized by
fears, prejudice, stereotypes, and systemic racism. On the
contrary, consumer of legal substances such as alcohol,
tobacco, energy drinks, and caffeine generally are socially
acceptable and do not get stigmatized, with the exception
of some borderline alcohol-dependent individuals [2].

Therefore, substance abuse does not occur in a neutral
and indifferent environment, but in a society having a se-
ries of reactions to the phenomenon. These reactions are
concentrated onadynamic that confronts substance abusers
with the rest of society and greatly influences consumer
behavior itself and the phenomenon of substance abuse
in general. Therefore, in addition to substance and the
individual, another determinant of the problem is society
— in particular, the way society perceives the phenom-
enon of substance abuse. The social perception of drug
use is negative and certainly disproportionate to the real
consequences of the phenomenon. This behavior is partly
based on reasonable justifications, linked to the serious
social implications of uncontrolled substance abuse [3].

It should first be noted that every social phenomenon
has symbolic importance and corresponds to the values
defined by the political-philosophical system within which
individuals and societies develop. Therefore, the recogni-
tion of drug abuse and dependence as a social problem is
very much linked to the cultural and social context within
which the phenomenon develops, but also provides for the
social reaction it entails. Substance abuse and addiction,
in addition to being a pharmacological phenomenon, is
also an antisocial and self-punishing behavior. The social
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dimension of the phenomenon becomes apparent in four
main manifestations of social dysfunction:

* The harmful effects of substance-use disorder on the
users’ physical and mental-emotional health — and
thus, to an extent on public health [4];
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o Its detrimental effects on their families [5];

* The users’ social exclusion and exclusion from the
production process [6]; and

» The association of drug use with delinquent and violent
behavior [7].

Drugs and Drug Laws

According to the World Health Organization, drugs
are defined as any substance that, when introduced into
a living organism, can alter one or more functions, of the
organism’s physiology or psychology. Psychotropic drugs
are defined as any substance that changes an organism’s
brain function and results in alterations in perception, mood,
consciousness, cognition, or behavior. They are toxic,
natural, or chemical substances. Substance abuse refers to
the harmful or hazardous use of psychoactive substances,
including alcohol and illicit drugs. Psychoactive substance
use can lead to dependence syndrome — a cluster of
behavioral, cognitive, and physiological phenomena that
develop after repeated substance use and that typically
include a strong desire to take the drug, difficulties in
controlling its use, persisting in its use despite harmful
consequences, a higher priority given to drug use than to
other activities and obligations, increased tolerance, and
sometimes a physical withdrawal state [8§].

Drug laws in Europe operate within the general con-
text provided by the international system of control based
on three United Nations Conventions [9]. This system
establishes a framework for the control of production,
trade, and possession of psychotropic substances. The
conventions compel each country to face unauthorized
supply as a criminal offense. The same applies to the
possession of drugs for personal use, but is subject to the
constitutional principles and basic concepts of its legal
system. This clause has not been uniformly interpreted by
European countries, which is reflected in different legal
approaches [9].

According to Law 4139/2013, article 1, paragraph 1
of the Greek Penal Code, as narcotic drugs, within the
meaning of this law, are termed substances with different
chemical structures and different activities in the central
nervous system and with common properties of changing
the user’s emotional state (mood) and causing dependency
of a different nature, mental and/or physical, and of vari-
ous degrees, as well as the relief of chronic patients from
the symptoms of a particular disease for which they are
considered medically necessary [10]. The Diagnostic
and Statistical Manual of Mental Disorders, 5th Edition
(DSM-5) recognizes substance-related disorders resulting
from the use of 10 separate classes of drugs: alcohol; caf-
feine; cannabis; hallucinogens (including phencyclidine,
arylcyclohexylamines, and others, such as LSD); inhalants;
opioids; sedatives, hypnotics, or anxiolytics; stimulants (in-
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cluding amphetamine-type substances, cocaine, and other
stimulants); tobacco; and other or unknown substances.

Two groups of substance-related disorders are defined:
substance-use disorders and substance-induced disorders.
The DSM-5 criteria for substance-use disorders are defined
as follows:

* Hazardous use: use of the substance in ways that are
dangerous to self and/or others, i.e., overdoses, driving
while under the influence, or blacking out;

» Continuation of the substance use despite social or
interpersonal problems related to use;

» Neglected major roles to use: failing to meet one’s re-
sponsibilities at work, school, or home because of the
substance use;

» Experiencing withdrawal symptoms;

» Having built up a tolerance to the substance so that get-
ting the same effect requires using larger amounts;

» Using larger amounts/longer;

* One or more repeated attempts to control use or quit;

* Much time spent using the substance;

* Physical or psychological problems related to use;

» Activities given up to use: cessation or withdrawal from
activities one once enjoyed in order to use the substance;
and

* Having experienced craving for the substance.

The diagnosis is made when the user meets two or
more of these criteria within a 12-month period. If one
meets two to three criteria, a mild substance-use disorder
is diagnosed, four to five is considered moderate, and
six or more criteria is diagnosed as severe substance-use
disorder [11].

Issues Related to Substance-Use Disorder

Withregard to delinquency, issues related to substance-
use disorder represent a serious and ever-increasing
problem as faced by both the international and the Greek
legal system. Defendants, either addicted or intoxicated
or arrested for drug-related offenses, constitute a popu-
lation sample that has documented the highest rates of
delinquency worldwide compared to any other population
group concerning the criminal system. It is estimated
that the likelihood of a user of illegal psychoactive sub-
stances being arrested for theft or robbery is 16 times
greater than the average individual [12]. Evidence-based
research studies have indicated that substance abuse has
a much more significant role in increasing the likelihood
of committing a violent act. Substance misuse raised the
rate of violence in both patients diagnosed with a mental
disorder (43.6%) and healthy individuals (35%) but did
so disproportionately in the patient group, indicating the
role of substance abuse as a mediating factor between
mental illness and violence [7].

It should also be noted that individuals suffering from
drug-abuse disorder as a population sample differ signifi-
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cantly with respect to the type, frequency, and severity of
the offenses they commit. Their profile can be summarized
in the following four points:

e Addicts commit far more illegal acts during periods of
dependency than periods of abstinence;

* Addicts, who start criminal activity and substance use
early, tend to commit a disproportionately high rate of
crimes;

* The racial or minority context plays an important role
in the type of illegal acts that they enact; and

* Delinquency appears to be inversely proportional to age
indicating the offending course of users. Furthermore,
treatment rates tend to differentiate with reference to
delinquency: younger users tend to engage in less violent
offenses (drug possession and trafficking) with shorter
sentences and are more likely to have a better prognosis
with reference to treatment; while older users often
associate with more violent crimes with increased jail
time, resulting in their being marginalized for a longer
period of time and reduced survival rate [12].

Criminal Responsibility

The concept of criminal responsibility as a prerequisite
for punishmentisrecognized by all European legislations.
Individuals lacking criminal responsibility for committed
offenses are, thus, exempt from punishment and are usu-
ally admitted to a treatment facility (or given acquittal)
rather than being subject to punishment. Some grading of
criminal responsibility is recognized by the majority, but
not totality, of the European countries, which means that
an individual is not only seen as either fully responsible
or completely irresponsible for their actions but can be of
reduced responsibility. Such diminished responsibility, in
the countries where itis legally recognized, can then result
in a more lenient punishment, such as a shorter sentence
of imprisonment [13,14].

Some degree of diminished responsibility is the sole
requirement by the majority of European countries for
admission into the forensic-psychiatric system; while on
the contrary, individuals legally having full responsibility
for committed offenses are subject to punishment, even
if, at the time of their acts, they were suffering from a
mental disorder. In other countries such as the UK, how-
ever, forensic-psychiatric care is accessed independently
of criminal responsibility, while judgment is determined
only by the mental condition at the time of assessment.
Several exclusion criteria are provided by a number of
national laws within Europe for detention in psychiatric
and forensic-psychiatric facilities, such as personality
disorders, substance-use disorders, or sexual deviancy,
which may be welcome from a civil liberty perspective,
but also meaning that some diagnostic groups will be
excluded from medical provisions. Forensic psychiatry
operates within the legal and societal context of a country
and is therefore subject to the wider influences and trends
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of that society, which are man-made and normative, and
as such can be changed at any time [15,16].

Regarding Greek jurisprudence, in accordance with
Article 34 of the Greek Penal Code: “The act is not im-
puted to the perpetrator if, when committing it, due to
morbid disturbance of mental functions or disturbance of
consciousness, the individual did not have the capacity to
perceive the injustice of their action or act in accordance
with their perception of this injustice” (capability to ap-
preciate the legal wrongfulness of the act and/or ability
to act accordingly and conform behavior to the law) [17].
Furthermore, in accordance with Article 36 of the Greek
Penal Code [17]:

1. If, as a result of any of the mental conditions referred
to in Article 34, even if not completely abolished, the
capacity for criminal responsibility required under that
Article has been significantly reduced, areduced penalty
is imposed (Article 83).

2. Theprovision ofthe preceding paragraph shallnotapply
in the case of alcohol intoxication. [17]

The wording of the provision clarifies that the legisla-
tors perceived the act to be attributed to the perpetrator as
the rule, while the incapacity for criminal responsibility
is exceptionally regulated by a mixed biological-psycho-
logical method. The capacity for criminal responsibility,
however, is not substantiated. On the contrary, the court
should be convinced as to whether the offender is capable
or incapable of being charged and in case of doubt the
principle of “in dubio pro reo” should apply, that is to say,
“the balance in favor of the accused”. In particular, two
types of criteria are used to assess the offender’s impotence:

* Biological (the morbid disturbance of mental functions
or disturbance of consciousness); and

* Psychological (the offender’s inability to either assess
injustice or comply with his assessment regarding in-
justice).

Inthis case, since the human health condition is causally
linked to his inability to comply with the requirements of
the legal system, the exclusion (Article 34 of Greek Penal
Code) or reduction (Article 36 of Greek Penal Code) of
the criminal responsibility capacity is recognized. The
biological criteria should, thus, be linked with those of
the psychological level. In any case, however, the time for
committing the act is the one used to assess the condition
of the offender [17].

Jurisprudence and Ethical Dilemmas on the Autono-
my of Illicit Substance Users

Autonomy could be defined as the situation in which
one has the opportunity to freely dispose oneself, govern
oneself, and live in accordance with one’s basic desires
or values [18]. Within this context, recent observations
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on the phenomenon of substance dependence emphasize
additional parameters such as those of individual choice,
namely the individual’s own choice of the substance use,
which results in abuse and dependence [19]. This explana-
tion goes far beyond the point of view of dependency as
a disorder of impulse, which is not subject to conscious
control. This view is contradicted, however, since the
concept of autonomy, which is largely identical to the
principle of self-determination, presupposes thatany choice
of individual has to be made within a “grid of freedoms”,
that sadly a substance addict cannot have. In particular,
what could besaid is that a substance addict has a disturbed
emotional function, with insurmountable problems in hu-
man communication and relationship, and with unfulfilled
emotional needs, most often since childhood. Unfulfilled
needs, deadlocks, and internal conflicts cause pain and
anxiety to the individual. Therefore, the substance abuse
is enacted as a form of failed ““self-treatment”. In this form
of “self-treatment”, the substance of choice is usually one
of the so-called “hard” drugs, such as heroin, which on a
mental level, bring the desired results. In addition, a lack
of self-trust, self-respect, and confidence toward both
oneself and others characterizes the substance abusers’
approach toward social reality [20].

Frequently, public opinion erroneously believes that
individuals with substance abuse achieve an “easily ac-
quired happiness”, but the truth is that they do not manage
to enjoy life whatsoever. They are unable to enjoy the
simple, everyday joys of life, as all of their existence is
consumed by the constant pursuit of the next dose, which
should be able to restore, at least temporarily, their fragile
inner balance and unstable affect [12]. Therefore, it could
be said that the concept of autonomy for substance users
does not exist to an extent that these individuals could be
able to dominate their lives or make choices in the light
of their freedom, and thus, their autonomy.

The authors of the present article aim to deal with the
timeless moral dilemmas on the existence of autonomy
in illicit substance abuse (excluding legal addictive sub-
stances, such as alcohol, caffeine, and nicotine, as well
as other addictions, including pathological gambling
and internet addiction). Special reference is made to the
concept of'illicit drug abusers’ autonomy and to the moral
dilemmas arising around the issue of addiction.
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