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Abstract

This article presents information about journals specializing in the forensic sciences and legal medicine, their development and distribution and
their current status as reflected in the journal impact factor. The first scientific journal devoted to spreading information and reporting new
developments in social and legal medicine seemingly originated in Germany about 150 years ago. The official journal of the American Academy of
Forensic Sciences (Journal of Forensic Sciences, JFS) was founded in 1956 and has enjoyed 50 years of scholarly publishing. The two leading
European journals specializing in forensics are Forensic Science International (FS]) and International Journal of Legal Medicine (1IILM). Besides
the size of the circulation, the readership numbers, the quality of the editorial staff and the peer-reviewers, the number of submitted and accepted
manuscripts, considerable interest has focused on the journal’s impact factor as a measure of prestige. The 2006 impact factor of a certain journal is
derived by counting the number of citations in 2006 to all material published in the journal in the previous 2 years (2004 and 2005) and dividing this
total by the number of citable items (articles and reviews) published in the same 2 years. Impact factors for several thousand scientific journals are
compiled and published by a company called Thomson Institute for Scientific Information (Thomson ISI) and are available on-line via the database
Journal Citation Reports. Forensic journals are grouped within the subject category Medicine, Legal, which currently comprises nine journals a few
of which are seemingly unrelated to mainstream forensics. The top-ranked forensic journal in terms of its impact factor was IJLM with a score of
just over 2.0 in 2004. This means that the average article published in 2003 and 2002 was cited twice per year in the 2-year window after
publication. Impact factors of forensic journals are fairly low in comparison with many other disciplines, probably because of the small size of the
field, fewer active researchers and less pressure to publish. The relatively low impact factors of forensic journals should be less of a concern than
ensuring that manuscripts receive a rigorous and preferably an open peer-review prior to acceptance for publication. The information, conclusions
and opinions published in forensic science journals might one day be proffered as evidence in criminal or civil litigation.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Scientific, technical and medical publishing has grown
enormously over the past few decades and new journals and
periodicals continue to emerge worldwide [1-4]. The weekly
scientific journal Nature (founded in 1869) has now been joined
by a long string of sister journals from the Nature Publishing
Group that focus on basic research, clinical practice and
comprehensive reviews. The well-known medical journal the
Lancet, which first appeared in 1823, has followed this lead by
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establishing specialist journals such as The Lancet Oncology,
The Lancet Neurology, and The Lancet Infectious Diseases.
These highly acclaimed journals operate a rigorous peer-review
of submitted manuscripts and the selection process is
meticulous leading to high rejection rates.

Publication is an integral part of the research and
development process and in academia the old adage ‘““publish
or perish’ still rings true when it comes to career advancement,
promotion, and successful applications for research funding
and attracting graduate and postdoctoral students [2-5].
Scientists publish their work to spread new information and
communicate with their colleagues and network of peers
working in other laboratories or in different countries and also
to lay the foundation for future research advances. It has often
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been said that “‘research does not exist until it gets published”
and “‘inaccessible research may as well not have been
conducted at all”” [2,3].

Contributing to the scientific literature by frequently
submitting articles for publication enhances the reputation of
the senior author and draws attention to the laboratory where
the work was done [2]. However, the question of attributing
credit to the growing number of co-authors on published
articles is a dilemma for which there is seemingly no simple
solution and this problem continues to be debated [6-9]. At
forensic science and legal medicine departments closely
affiliated with a university or teaching hospital, the writing
of papers for publication is done in parallel with teaching,
casework and providing expert testimony. In some countries,
evaluating publications in terms of their quantity, quality and
relevance has become an essential element of the research
assessment process when government funding is allocated to
university departments [10-13].

Many forensic science laboratories are not affiliated with
universities and instead are closely related to and often
considered as “police laboratories”. The scientific staff working
at these places is under less pressure to publish scientific articles
and put new information into the public domain. At many
government-run police laboratories promotion is seemingly
more dependent on management and people-skills rather than on
talent in science and dedication to research and scholarship.
Many of the staff working at government laboratories, although
well qualified in science and technology and sometimes holding
an advanced degree (PhD), seem more inclined to spend their
time in business and strategy meetings or making vain attempts to
rationalise and reorganise, which often spells disaster for those
more interested in research and publication.

There is a climate in some countries for offering privately-
run forensic science services where the customer and the
balance sheet (income, profit and loss) tend to dominate at the
expense of scholarship, academic freedom and publication.
Notwithstanding these changes in the forensic science market,
there will always be a need to keep abreast of developments in
the field by reading scientific journals even if the urge to publish
has been extinguished for many of the people employed at these
new organizations. A classic example of this is the privatization
of the forensic science services in UK and especially the closure
and abandonment of the Home Office Central Research
Establishment at Aldermaston [14,15].

This article gives a review and opinion about international
scientific journals that specialize in forensic science and legal
medicine and also includes a consideration of authorship
practices, peer-review and the omnipotent journal impact
factor.

2. Growth of forensic journals

The word forensic comes from the Latin forensis, which
means before the forum [16]. In ancient Rome, the forum was
where trials and debates took place and accordingly served also
as the courtroom. Today, the word forensic serves as an
adjective to qualify words like evidence, science, medicine,

investigation, odontology, toxicology, etc. In US parlance,
forensic science is synonymous with criminalistics and a
forensic laboratory is generally known as a crime laboratory,
which specializes in the analysis of crime-scene evidence [17-
19]. Forensic science and criminalistics involve the application
of a broad spectrum of chemical, physical, and natural sciences
as well as technology for collection, analysis and interpretation
of evidence to answer questions of legal interest.

Early fictional characters, particularly Sherlock Holmes,
brought attention to the usefulness of chemical tests to help
solve crimes as popularized in the books by Sir Arthur Conan
Doyle. In Britain, the term forensic science was apparently
coined in the 1930s to embrace the various crime-related
investigations performed on behalf of the police authorities, e.g.
identification of fingerprints, blood groups, ballistics, fibres and
glass fragments with the help of physical, chemical,
chromatographic and spectroscopic methods [19]. The gather-
ing of information from a crime scene and the subsequent
analysis and classification of physical and biological trace
evidence is paramount for successful prosecution in today’s
criminal justice system [17-19].

The first scientific journals with a major emphasis on social
and legal medicine probably arose in Germany about 150 years
ago, as exemplified by the forerunners of periodicals such as
Deutsche Zeitschrift fiir die gesamte gerichtliche medizin
(Comprehensive Judicial Medicine) and Zeitschrift fiir
Rechtsmedizin (Journal of Legal Medicine) [20,21]. In older
days, legal medicine was referred to as medical jurisprudence,
although today forensic medicine is the term more widely used.
Before the advent of scientific journals, knowledge about
forensic and legal medicine came from reading books or
monographs written by some recognized authority in a
particular discipline. For example, most forensic toxicologists
are well aware of but probably have never read the treatise on
poisoning written by MJB Orfila (1787-1853), which was first
published in 1814 [22].

JFS, which is the official journal of the American Academy
of Forensic Sciences (AAFS) has a current membership of over
5000 and began publishing in 1956 [23]. JFS publishes papers
on all aspects of forensic science including criminalistics,
questioned documents, pathology, biology, psychiatry, toxicol-
ogy, etc. The 2005 edition of JFS ran into 1571 pages of text and
published over 200 articles and notes. The corresponding
periodical from UK was originally called Journal of the
Forensic Science Society, which was launched in 1960 and
became renamed in 1995 to Science & Justice.

Many learned and professional societies are concerned with
forensic and legal medicine and many of these organizations
have established their own scientific journals to disseminate
information to the membership. Both Canada (Canadian
Society of Forensic Science Journal, vol. 39 in 2006) and
Australia (Australian Journal of Forensic Sciences, vol. 37 in
2006) have their own forensic journals including local editorial
boards and peer-review committees. Although many useful
articles are published in these journals, this information source
is not easy to locate unless one subscribes to them. Neither the
Canadian nor the Australian journal is abstracted or covered by
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Table 1

Brief description of forensic science sub-specialities, which often have their own scientific journals

Forensic sub-speciality

Brief description

Forensic odontology

Forensic toxicology

This entails the study of the characteristics of teeth and dentition mainly for purposes
of identification
Toxicology is the science of poisons especially the analysis of drugs and poisons in body fluids

and the effects these substances have on the human body

Forensic engineering
and structures
Forensic pathology

This topic deals with the cause or causes of failure of buildings, vehicles, devices

This medical speciality has to do with establishing the manner and cause of death by

means of a post-mortem examination — autopsy — means to see for oneself

Forensic psychology and psychiatry
Forensic anthropology

Forensic entomology

These subjects deal with legal aspects of human behaviour and mental health
This subject focuses on the recovery and identification of bones and skeletonized
human remains

This forensic subject deals with examination of insects and maggots that invaded

human remains to help establish the time of death

the major on-line database (e.g. PUBMED), which is produced
by the National Library of Medicine in Washington DC nor by
Thomson ISI the company that calculates journal impact factors
[24].

Examples of smaller circulation forensic and legal medicine
journals include the official publication of the Romanian
Society of Legal Medicine, which publishes articles in English.
There is also a journal emanating from the Nordic countries
entitled Scandinavian Journal of Forensic Science (earlier
entitled Nordisk Rettsmedisin) as well as a journal sponsored by
the Council of Forensic Medicine of the Republic of Turkey. A
periodical from France entitled Journal de Médicine Légal
Droit Médical is devoted to medicine, science and law and has a
long publishing history and includes an occasional article
written in English [25].

The larger nations like Japan, India and Russia probably
publish scientific journals devoted to forensic and legal
medicine but the present status is not easy to verify because
none are seemingly abstracted by PUBMED or covered by ISI.
More recently, a number of internet journals have appeared
with a major interest in forensic science and toxicology
although the peer-review of the material posted on the internet
is often difficult to ascertain. Many university libraries are
ending their subscription to the traditional hard-copy format
journals and instead provide links to electronic versions of the
major periodicals. Indeed, publishers of scientific journals are
busy scanning in the backlog of volumes and everything will
eventually be available in portable document format (PDF) for
on-line search, retrieval and printing.

Although some journals include the words “‘legal medicine”
in their title, the contents bear little resemblance to forensic
medicine or pathology. Instead, these journals focus on medical
malpractice, human health issues and aspects of civil litigation

Table 2

as exemplified by Journal of Legal Medicine (published by
Taylor & Francis), which has now reached vol. 27 in 2006.

Table 1 gives a brief survey of the broad spectrum of forensic
science disciplines, many of which operate under the auspices
of professional bodies and publish their own journals.

Examples of more specialized journals dealing with various
aspects of the forensic sciences are listed below although the
present status of some titles is difficult to ascertain:

e Journal of the American Academy of Psychiatry Law

e Journal of Analytical Toxicology

e Journal of Forensic Odontostomatology

e Journal of Forensic Identification

o American Journal of Forensic Psychiatry

e Journal of Forensic Psychiatry & Psychology

e British Journal of Forensic Practice

e forensic Linguistics

o Environmental Forensics

o International Journal of Forensic Document Examiners

Table 2 gives information about the most recently launched
forensic science journals, two of which are indexed by
PUBMED including all back issues from the first volume.
Indeed, PUBMED, which is produced by the US National
Library of Medicine in Washington DC, has become virtually
indispensable as a tool for keeping abreast of developments in
the sciences. However, none of these latest forensic journals are
covered by Thomson ISI’s databases and accordingly they
cannot be given an impact factor [24].

The most widely acclaimed European journals specializing
in forensic science and legal medicine are Forensic Science
International (FSI), original entitled Forensic Science and
International Journal of Legal Medicine (originally called

Information about the three most recently launched journals that specialize in forensic sciences and legal medicine

Journal Publisher Editor-in-chief First appeared PUBMED coverage ISI coverage
Legal Med. Elsevier H. Takizawa 1999 Yes No
J. Clin. Forensic Med. Elsevier J.J. Payne-James 1992 Yes No
Forensic Sci. Med. Pathol. Humana Press G.N. Rutty 2005 No No
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Zeitschrift fiir Rechtsmedizin) [26-29]. In 1990, when the
Zeitschrift fiir Rechtsmedizin changed name and began
publishing only in the English language, it was replaced by
a German language journal called Rechtsmedizin (vol. 16 in
2006). This periodical now serves as the official organ of the
Deutschen Gesellschaft fiir Rechtsmedizin [21].

In terms of annual number of printed pages and published
articles, Journal of Forensic Sciences (published by Black-
well since 2006) and Forensic Science International
(published by Elsevier) are remarkably similar. These two
journals are also comparable in terms of annual number of
articles and printed pages as well as the impact factor and
citations per article.

Another useful reference source for forensic scientists is
entitled Forensic Science Review (edited by Ray H. Liu), which
is now in its 18th year of continuous publication and appears
twice annually. According to the editor, the objective and scope
of Forensic Science Review is to bridge the gap between
research-oriented journals and reference books devoted to
forensic science and legal medicine.

Two major reference works devoted to forensic science and
legal medicine were recently published [30,31]. The first was
entitled Encyclopedia of Forensic Sciences (Academic Press,
2000), which comprised three volumes and 1440 pages of text
and also contained a very useful glossary [30]. The other
compilation was called Encyclopedia of Forensic and Legal
Medicine (Elsevier/Academic press 2005), which comprised
four volumes and 2563 pages of text [31].

The mainly German-language journal Blutalkohol (Blood-
alcohol) published by Steintor—Verlag (Liibeck, Germany) was
launched in 1961/1962 and is still going strong [32]. Most of
the articles appearing in Blutalkohol deal with forensic alcohol
research such as the determination of ethanol in body fluids,
effects of ethanol on performance and behaviour and
especially the role played by drunk and drugged drivers in
traffic crashes.

The Chemical Abstract Service, which is a division of the
American Chemical Society, produces a biweekly listing of
abstracts, books and patents deemed relevant to forensic
scientists (CA Selects Plus—Forensic Chemistry). This CA
selects product also abstracts many non-English language
journals devoted to the forensic sciences and legal medicine
and such information is otherwise not easy to locate. The
Elsevier empire also market a product called Forensic Science
Abstracts (six issues per year), which is intended to provide
readers with a current awareness service in the multi-
disciplinary field of the forensic sciences. Another useful
resource is a multidisciplinary forensic bibliographic database
called FORS, which is produced and marketed by the Forensic
Science Service in UK. This database is created by scanning a
core list of about 250 scientific journals published worldwide.
This compilation started in 1976 and from 1996 onwards each
record includes an abstract of the cited work. This information
product is available in a monthly printed format as well as on
CD-ROM (Silver Platter International) and more recently has
been made available on-line over the internet for an annual
subscription cost.

Table 3

Impact factors of the five leading forensic science and legal medicine journals
included in the subject category ‘““medicine, legal” according to the Institute for
Scientific Information (ISI) Journal Citation Reports

Journal 2004 impact Impact Impact
factor 2000-2004 1981-2004
Int. J. Legal Med. 2.11 3.71 7.96
Forensic Sci. Int. 1.39 2.70 5.37
J. Forensic Sci. 0.88 2.11 5.92
Am. J. Forensic 0.60 1.22 3.69
Med. Pathol.
Med. Sci. Law 0.25 0.67 3.34

3. Journal impact factors

Scientific journals are increasingly being ranked and graded
in terms of their impact factor, which is a measure of the
frequency by which the average journal article is cited within
the first 2 years after publication [33-37]. By citing another
person’s work is a way to acknowledge that it proved of interest
and relevance in preparing your own article. Accordingly,
citations are generally considered a mark of distinction and
influence in science and technology [38].

Table 3 compares the impact factors of the main forensic
science journals over three different time periods. Besides the
most recent 2004 impact factors, citation impacts have been
included for both 5-year and 24-year periods. This information
was obtained from Journal Performance Indicators, which is
another database produced by Thomson ISI. By dividing total
citations to a journal’s published papers over a given time
period by the total number of papers over the same period gives
a score for citation impact.

International Journal of Legal Medicine (IJLM) has
consistently ranked highest both in terms of the conventional
2-year impact factor and also when long-term impact is
considered. The 2004 impact factors of Journal of Forensic
Sciences (JFS) and Forensic Science International (FSI)
measured over longer periods were remarkably similar. The
relationship between number of papers, which gives an idea of
the size of the journal and number of citations over a 10-year
period is shown in Table 4 where close agreement between JFS
and FSI is obvious.

The idea of creating a journal impact factor was first
mentioned by Eugene Garfield (PhD) in 1955 to help select the
best scientific journals for indexing [36]. Since then, much has
been written and discussed about journal impact factors, not
only for comparing and contrasting scientific journals but also

Table 4
Comparison of the citation impact of articles published in the four leading
forensic science and legal medicine journals over a 10-year period, 1995-2005

Journal Papers Citations Cites/paper
Int. J. Legal Med. 874 6453 7.38
Forensic Sci. Int. 2419 11203 4.63
J. Forensic Sci. 2452 10248 4.18
Med. Sci. Law 596 1117 1.87
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for evaluating the published work of individual scientists,
university departments and entire nations [26-29]. Too much
reliance on journal impact factors has become controversial
especially when used in connection with making faculty
appointments and during assessment of research performance
for purposes of awarding grants and scholarships [43—45]. In
some countries, government authorities and research councils
are scrutinizing the impact factors of journals where scientists
publish as a proxy for reading the articles concerned [11-
13,48]. A better approach would be to count the number of
citations received by individual articles although it usually
takes a few years before a paper starts to become highly cited.

The impact factor is a numerical ratio between citations to a
journal’s articles and recent citable items published in the
journal [33-35]. In short, the impact factor measures the
frequency with which the ‘“‘average article’ in a journal is cited
over a specific time period, usually the first 2 years after the
year of publication. Although a person might be lucky or
talented enough to get an article published in a high impact
journal, this does not necessarily mean the article in question
attracts lots of citations [43]. The value of a paper to a field can
only be evaluated by carefully reading the article concerned
[44]. To paraphrase Per Seglen, who has been one of the
strongest critics of impact factor for evaluating the performance
of individual scientists ‘“‘science deserves to be judged by its
contents, not by its wrapping” [43—45].

The journal impact factor for 2005 is calculated as follows:

Impact factor for 2005
__ Citations in 2005 to all material published 2003 and 2004

Citable items published 2003 and 2004

The numerator of the impact factor ratio includes citations to
all kinds of material published in the journal, whereas the
denominator (citable items) or source material only refers to the
number of research articles, reviews and scientific notes. All
other published items in the journal that might attract citations,
such as editorials, news commentaries, letters-to-the-editor, are
not counted as citable items [49]. Even scientific notes have a
somewhat dubious position as source material as recently
demonstrated for the many so-called technical briefs appearing
in Clinical Chemistry [50]. These technical briefs report
original research and often occupy several pages of journal
space but for some reason they are not classified by ISI as
citable items. This kind of source material attracts citations and
includes references to previously published work from the same
journal, so called self-citations. This mismatch between
citations and citable items tends to skew the impact factor
calculation [51,52]. Those responsible for producing Journal
Citation Reports need to make it perfectly clear how they define
a scientific note and whether case reports, technical briefs, short
or rapid communications are included as citable items in the
denominator of the impact factor calculation.

Because impact factors are based on citations to recent
articles, that is, those published in the previous 2 years, if a
paper starts to become highly cited several years after it
appeared in print, this has no influence on the impact factor of

Table 5
Scientific journals with the highest citation impact according to ISI’s Journal
Performance Indicators for all subject categories over the period 1995-2005

Journal Impact No. papers Citations/
factor 2004 1995-2005 paper
Cell 28.38 3890 161.2
N. Engl. J. Med. 38.57 3925 122.5
Science 31.85 10264 113.4
Nat. Med. 31.23 1740 112.0
Nature 32.18 10693 109.6
Chem. Rev. 20.23 1315 105.9
Nat. Gen. 24.69 2050 104.5
Immunity 15.44 1547 84.1
Genes Dev. 16.38 2884 83.8
J. Exp. Med. 14.58 4098 70.7

the journal [53,54]. However, it is possible to compute 5-year or
even 10-year impact factors. When this was done for the
forensic science and toxicology journals it did not seem to make
much of a difference compared with the traditional 2-year count
[27]. The immediacy index is another of ISI’s indicators of
citation frequency and is calculated as the ratio of recent
citations to recent articles, that is citations in 2005 to articles
published in 2005. Obviously, articles appearing late in the year
have little chance of being cited in articles published that same
year. However, the recent trend by many publishers of posting
accepted articles on the internet before publication and also
uploading them to PUBMED makes early citation possible.
This strategy should help to boost the immediacy index of the
journals.

The top-ranking science journals covered by ISI are listed in
Table 5 along with their 2004 impact factors, the number of
papers published and the average number of cites per article
between 1995 and 2005. If these figures are compared with the
forensic science journals listed in Tables 3 and 4, the
differences are breathtaking, which underscores the danger
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Fig. 1. Trends (1997-2004) in impact factors of the five leading forensic
science and legal medicine journals, namely International Journal of Legal
Medicine (1JLM), Forensic Science International (FSI), Journal of Forensic
Sciences (JES), Medicine, Science and the Law (MSL) and American Journal of
Forensic Medicine and Pathology (AJFMP).
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Table 6
The most highly cited articles in the five leading forensic science and legal medical journals according to ISI’s Web of Science database up to January 2006
Rank First author Title of highly cited article Journal (year) Citations
1 K. Kasai Amplification of a variable number of tandem repeats (VNTR) J. Forensic Sci. (1990) 295
locus (pMCT118) by the polymerase chain reaction (PCR) and
its applications in forensic science
2 M. Kayser Evaluation of Y-chromosomal STRs: a multicenter study Int. J. Legal Med. (1997) 292
3 P. Lincoln Publication of population data of human polymorphisms Forensic. Sci. Int. (2000) 144
4 R. Sarvesvaran Sudden natural deaths associated with commercial air-travel Med. Sci. Law (1986) 80
5 J.I. Coe Post-mortem chemistry update—emphasis on forensic applications Am. J. Forensic Med. Pathol. (1993) 61

of comparing impact factors for scientific journals that belong
to different subject categories.

Fig. 1 shows time-trends and fluctuation in impact factors of
the five leading forensic science and legal medicine journals
between 1997 and 2004. The impact factors for Med. Sci. Law
(MSL) and Am. J. Forensic Med. Pathol. (AJFMP) remained
fairly constant over the 8-year period, averaging about 0.5. The
two journals of comparable size, namely Forensic Sci. Int. (FSI)
and J. Forensic Sci. (JFS) were consistently on a higher level
averaging between 1.0 and 1.5. Over the past few years, the
impact factor of FSI has tended to surpass that of JFS. The
journal with the highest impact factor scoring consistently
higher than the others was IJLM, which was awarded an impact
factor of 2.1 in 2004, which means that the average paper in this
journal was cited twice per year in the first 2 years after
publication.

4. Citation classics

Articles that attract an unusually large number of citations
are commonly referred to as citation classics [55]. The number
of citations required to reach this status differs from journal to
journal and also from subject category to subject category.
Gene Garfield (PhD), the founder of ISI and the guru of citation
analysis, has identified and categorized hundreds of citation
classics and made these available for browsing and printing
from his own website (www.garfield.library.upenn.edu). The
corresponding authors of the highly cited articles were also
given the opportunity to write a personal account of the work
published. Many of these commentaries make fascinating
reading and give a unique ‘‘behind the scenes” look at the
genesis of the highly cited work including serendipity and not
least the various personalities involved.

Table 6 presents information about the most cited articles
published in the leading forensic science and legal medicine
journals making it evident that studies on forensic genetics and
identification by DNA techniques dominate [29]. For compar-
ison, Table 7 lists the five most highly cited articles of all time
according to the ISI database Web of Science up to July 2005
[55]. Clearly, new methods of analysis and novel techniques
with wide-ranging applications in basic biochemical research
are destined to attract many citations [56].

5. What makes a good scientific journal?

The primary means to communicate new scientific ideas,
besides the obvious use of e-mail and written correspondence,
is to present a paper at a scientific conference and especially by
writing and publishing an article in a reputable journal.
Scientific articles are a perfect way to share new knowledge,
ideas, and discoveries and to disseminate information to
colleagues residing in other countries. Publishing an article in a
journal gives credit for the work presented and new information
enters the public domain often becoming abstracted by major
databases and thus available for search and retrieval [2,3].
Besides research articles, a range of other items regularly
appear within the pages of a scientific journal as listed in
Table 8.

Some scientists might prefer to write a book or monograph
as a way to spread new knowledge and information, which often
proves to be more lucrative than writing journals articles.
However, prolific authorship of scientific papers has long been
and still is crucial for career advancement in higher education
and research [2,3]. The number of articles published and the
prestige of the journals where these appear helps to boost the
reputation of the authors and the institutions where the work

Table 7

The top-five most cited articles of all time up until July 2005 according to ISI’s database [55]

Rank First author Title of highly cited article Journal (year) Citations

1 O.H. Lowry Protein measurement with the Folin phenol reagent J. Biol. Chem. (1951) 293,328

2 U.K. Laemmli Cleavage of structural proteins during assembly of Nature (1970) 192,022
head of bacteriophage T4

3 M.M. Bradford Rapid and sensitive method for quantitation of microgram Anal. Biochem. (1976) 120,179
quantities of protein utilizing principle of protein-dye binding

4 F. Sanger DNA sequencing with chain-terminating inhibitors PNAS (1977) 63,909

5 P. Chomczynski Single-step method of RNA isolation by acid guanidinium Anal. Biochem. (1987) 55,987

thiocyanate phenol chloroform extraction
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Table 8
Examples of different forms of scientific publication

e Journal item
o Full papers
o Research letters
o Review article
e Short or rapid communications
e Technical notes or briefs
e Case reports
o Letter-to-the-editor
e Editorial material and news commentary
e Book reviews
e Books
e Book chapters
e Articles in proceedings of conferences
e Abstracts and poster presentations
e Departmental reports

was done [10-12]. In this connection, most credit is awarded for
articles appearing in journals with the highest impact factor
[37,39]. Experience has shown that those journals with the
highest impact factors also have the highest rejection rates. For
example, JAMA, which is an acronym for Journal of the
American Medical Association, achieved an impact factor of
24.8 in 2004. The acceptance rate for all kinds of material
(original papers, reviews, editorials and commentaries) was
only 9% [57].

The reputation and prestige afforded a particular scientific
journal is rather subjective and not always easy to determine. It
takes time for a newly launched journal to become established
within the relevant scientific community. Timeliness of
appearance in print is paramount for survival. A journal shipped
to subscribers 3 months after the date on the cover will not survive
in the long term. A short turnaround time from receipt of a
manuscript to it being peer-reviewed and either accepted or
rejected is also important to potential authors. Most authors
would prefer a rejection notice within a week of submission
rather than waiting 3-months to learn the fate of their work. Some
of the more prestigious journals make a rapid in-house decision
on suitability of a submitted manuscript before the work is sent
for external peer-review by specialists (e.g. Lancet, Nature, and
BM)J). Unusually long time delays between writing an article,
submitting it for publication and its appearance in print means
that many items in the list of references are too old to be included
in the journal impact factor calculation.

The quality and respect for a scientific journal is directly
related to the dedication and commitment of the editor, his or
her editorial board and the thoroughness and rigor of the peer-
review process [58]. Peer-review has come under close scrutiny
in recent years with charges of conflicts of interest, bias,
sexism, nepotism and scientific rivalry [59-61]. Peer-review
can be considered a form of quality assurance of the work
published. However, experience has shown that even the very
best and most prestigious journals cannot guarantee validity of
the work published and the peer-review process has failed to
detect outright data fabrication and fraud [62-67].

The creme de la créme in scientific journals, such as Nature
and Science, might accept less than 10% of all unsolicited

articles it receives for evaluation whereas the average forensic
science journal will probably accept 50-60% of all the material
submitted. Any paper will eventually be accepted provided the
authors have the necessary persistence and patience and are
prepared to send the work to enough journals, usually of
decreasing prestige and impact factor.

The intense competition for grants and research funding in
academia has necessitated new ways to assess the merits and
accomplishments of individual scientists and also entire
university departments [11-13]. Producing large numbers of
articles and ensuring these are published in respectable journals
carries great weight and has become crucial for success in
science. When university administrators allocate funding or
when grant applications are evaluated besides using the
traditional and time-consuming peer-assessment more and
more attention is being given to use of bibliometric indicators,
such as the impact factor of the journals where the articles were
published and the number of citations [2,3,11-13].

A commercial company called Thomson ISI (Philadelphia,
USA) calculates journal impact factors and makes these
available in electronic format in a product called Journal
Citation Reports. The roughly 6000 journals covered by ISI are
grouped into one or more subject categories and these can be
searched for individually or by subject category, which
comprises from 10-60 individual journals. ISI also produce
the science citation index (SCI), which is also on-line and
renamed Web of Science and holds about 550 million citations
derived from over 16,000 journals as well as books and
conference proceedings [68,69]. However, this represents only
a small fraction of the world literature in the sciences, social
sciences, arts and humanities. Obviously coverage of non-
English and third-world journals is limited but there is no
escaping the fact that English today is the principal language for
scientific communication [70].

The editorial committees and the publisher of newly
launched scientific journals are keen to become included in
ISI’s citation database, which is essential for being awarded a
journal impact factor. Many different aspects are considered by
ISI when a new journal is selected for coverage [68]. Among
other things, the journal’s basic publishing standards, its
editorial content, diversity of authorship, citation frequency as
well as timeliness of publication and the inclusion of abstracts
and keywords and most importantly use of peer-review to
guarantee overall quality of the work published.

6. Importance of peer-review

Peer-review of manuscripts prior to publication is almost as
old as the first scientific journal and began when the
Philosophical Transactions was taken over by the Royal
Society of London in 1752 [71]. Peer-review represents an
organized method by which a manuscript submitted for
publication to a scientific journal is scrutinized by recognized
experts on the subject, who are given the task of evaluating the
correctness, novelty and validity of the results [61]. Peer-review
represents a kind of quality control of the work contained in the
published article and reviewers have been referred to as the
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gatekeepers of science [72,73]. Without a proper and well
functioning peer-review process, the information published in a
scientific journal is virtually worthless. However, peer-review
does not guarantee the work presented is error free or that the
experiments described were actually carried out as exemplified
by several recent high-profile cases of fraud and fabrication
[62-67].

In brief, peer-review begins with the journal editor sending
the submitted manuscript to two or more prominent scientists
considered ‘“‘experts” in the research area or topic that the
article is concerned with [61,74—77]. These individuals serve as
the “reviewers” or ‘“‘referees” and their task is to read the
manuscript and make a critical appraisal of its contents. This is
best done in the form of an opening general opinion of the
article followed by a numerical list of criticisms and
recommendations for improving the quality and presentation
of the work in question. This method makes it easier for the
authors to respond to or rebut the opinion of the peer-reviewers
[74-77]. Specific points of concern should, whenever possible,
be linked to page, paragraph and line number in the manuscript.
The reviewers are sometimes asked to grade the manuscript and
also to recommend whether the work is suitable for publication
as is (which is very rare), should be returned for minor or major
revisions or rejected outright. The final decision on the fate of a
submitted manuscript is, however, in the hands of the editor-in-
chief of the journal concerned.

Typically, the authors of the article do not know the names of
the referees although the referees know the names and address
of the authors [78-80]. There is never any direct contact
between reviewers and authors and all correspondence goes
through the editorial office of the journal. This lack of
transparency has been much criticised with accusations of
possible bias and conflicts of interest on the part of some
referees for not taking public responsibility for their oft-
negative comments about the manuscript being considered for
publication [80,81]. In response to this, a few journals notably
the British Medical Journal began using a completely open
peer-review system since 1999 and the reviewers are required to
sign their reports [82]. Some journals (e.g. FSI) remove the
name and address of the authors of submitted manuscripts
before this is sent for peer-review. Because the acknowl-
edgement section might also contain information indicative of
the origin of a manuscript, this is also hidden from the referees.

The notion of masking author identity often proves
unsuccessful because clues might exist within the text of the
manuscript (name of laboratory or county of residence), which
discloses where the work was done. Because most scientists
tend to cite their own previously published work a quick glance
through the list of references in the manuscript can usually
divulge the name of the senior author of the work being
refereed. Some authors of manuscripts rightly or wrongly
attempt to guess the name of the person serving as peer-
reviewer with limited success and sometimes undesirable
consequences [83]. Some journals (e.g. FSI) invite the authors
of manuscripts to recommend the names of qualified reviewers
for the work they are submitting for evaluation. However, this
seems a strange request because one can never really be sure

whether or not the editor followed the recommendation, which
tends to cause confusion (and anger) when a highly critical
review is received. You do not make friendships by being
critical of your colleagues work even if the critique might be
fully justified.

The so-called open-access journals [84], which are
increasing in number, such as those produced by the
Biomedical Central (BMC), e.g. BMC Clinical Pharmacology,
post on the web the entire pre-publication history of the
manuscripts accepted for publication. The date the manuscript
was received, the reviewer reports and the names of the
reviewers as well as the response from the authors and any re-
writes of the manuscript are available on-line for all to read.
This completely open system of peer-review obviously makes
the reviewers more accountable for what they write because this
becomes available for all to read and ponder over.

Publishing an article in a peer-review journal does not make
the results gospel and over the years a lot of junk science has
seen print, including papers in the forensic science journals.
Even if an article appears in a peer-reviewed journal, this says
nothing about the quality and rigor of the peer-review process
and what changes were made to the first version of the
manuscript. The response from authors, their rebuttal and the
extent of any changes made to the original submission after
peer-review also makes interesting reading. The notion of
introducing a completely open system of peer-review might
prove especially important in forensic science and legal
medicine because information gleaned from a journal article
might eventually be used as evidence in legal proceedings.
Accordingly, both the defence and prosecution attorney would
be anxious to know about and read the comments and critiques
of a manuscript during the peer-review stage prior to
publication.

The editors of BMJ and other leading medical journals were
instrumental in starting a series of International Congresses on
peer-review in Biomedical Publication, the most recent of
which was held in Chicago in 2005. Papers dealing with all
aspects of scientific publishing are presented at these meetings
including open versus blind peer-review, conflicts of interest,
authorship practise, scientific misconduct, impact factors,
citation analysis, the future of open-access journals etc.
Moreover, a group of senior medical journal editors have
promulgated a document called *“Uniform requirements for
manuscripts submitted to biomedical journals,” which contains
a wealth of information on ethical questions, editing, peer-
review, and authorship of biomedical publications. These
requirements as well as other useful information can be found at
www.icmje.org.

Most journals publish the date a manuscript was received
and also the date the work was finally accepted for publication.
The time in between involves editorial handling of the
manuscript and the time required to complete the peer-review
process. The date of receipt of any revised manuscript is
registered at the editorial office and in some journals this is also
printed on the final article. Besides regular peer-reviewed
articles, some journals publish annual supplements that contain
papers presented at conference or the work of discussion or
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expert groups. Such material does not normally undergo the
same peer-review evaluation as regular journal articles.
Journal editors should always inform the peer-reviewers
about a submitted manuscript’s fate and also provide the reports
from other assessors of the work. These make interesting
reading and are useful feedback to learn and improve as a peer-
reviewer. Today’s on-line submission and peer-review of
articles makes this information loop easy to accomplish.

7. Authorship practices

One of the most common lapses in scientific publication today
is dubious authorship assignment, which raises the question of
what exactly co-authorship is worth [85-89]. The prestige
positions among the line-up of names on a paper are first and last
and especially the person designated as the corresponding author.
The practice of listing authors alphabetically is a thing of the past
[87]. The intense pressure to publish in the academic community
is a fact of life owing to fierce competition for grant support. This
has led to author inflation as evidenced by an ever-increasing
number of names appearing on published articles in most
scientific journals. The dubious practice of gift and ghost
authorship is frowned upon by journal editors and various ways
have been devised to remedy this problem [90-93]. Gift
authorship occurs when a senior researcher or a colleague is
included among the authors although this person made on
significant contribution to the experiments or the writing of the
manuscript [90]. Ghost authorship on the other hand arises when
the name of the person on the manuscript, who is usually a
prominent scientist, did not participate in the actual writing
process, which is usually done by professional writers. The
“ghosts” might contribute by reading and editing the manuscript
and approving a final version for publication and also accepting
payment for their trouble [75].

To deal with questionable authorship practices, a group of
influential journal editors (International Committee of Medical
Journal Editors) have deliberated on the qualifications and
contributions necessary to be listed as an author. These are
available at www.icmje.org. However, these guidelines have
not been universally accepted, partly because the requirements
are fairly demanding as indicated by the following statement:

“Authorship credit should be based on: (1) substantial
contributions to conception and design, or acquisition of
data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual
content and (3) final approval of the version to be published.
Authors should meet conditions 1, 2 and 3.”

Fulfilling the above requirements certainly justifies being
included as an author if not the sole author or the first and
corresponding author. Well-founded authorship of a scientific
paper means doing the experiments, analyzing the data, working
out the theory, writing the paper, reading the literature and
defending the work during peer-review [4,5,8]. These activities
enable an author to lecture on the paper in front of a critical
audience. It is sometimes amusing to see the name of a
department head or chairperson holding the rank of full professor

appearing in the middle of a multitude of authors or occupying
fifth or sixth position in a line-up of seven names [94,95]. The
reason such senior scientists need to have their name among the
authors is hard to understand and mention in the acknowl-
edgments section for laboratory space, advice, encouragement
and perhaps financial support should suffice [96]. The lure of
seeing ones name in print is admittedly hard to resist.

Before considering a manuscript for publication, more and
more journals require that each person named as an author sign
a statement to that effect, which might take the form:

“I have participated sufficiently in the conception and
design of this work or the analysis and interpretation of the
data, as well as the writing of the manuscript, to take public
responsibility for it. I believe the manuscript contains valid
work.”

Some journals ask the authors to spell-out in a footnote
exactly what each one contributed to the genesis of the work
contained in the manuscript [97]. Co-authorship brings with it
both credit and responsibility and this should be remembered if
and when published research findings are eventually shown to
be fraudulent or plagiarized. High-impact journals, although
they operate a rigorous peer-review before a paper is accepted,
are not immune to publishing flawed or faked data as
documented by several recent high-profile examples [62-67].

If a submitted article is fortunate enough to be selected for
serious consideration by the Lancet, the editorial office requires
the following signed statements from the authors:

o Specify individual author contributions, including use of any
professional writers or editors.

e Information about any perceived conflicts of interest
(financial or personal) that could lead to bias.

e Written consent from all cited individuals in the acknowl-
edgements.

e Written consent for use of all personal communications.

e Signed permission from author or publisher for use of all
copyright-protected material.

Over a career spanning 30 years, a productive forensic
scientist might have his or her name on about 100 published
articles, which work out to an average of about three articles per
year. By contrast, Table 9 shows the extraordinary productivity

Table 9
Top-ten most highly cited scientists 19832005 according to ISI's databases

Rank Name Country Field Papers Citations
1 B. Vogelstein USA Molecular biology/genetics 361 106,401
2 S.Moncada UK Pharmacology 541 68,889
3 SH. Snyder USA Pharmacology 625 63,106
4  C.A. Dinarello USA Immunology 862 62,365
5 P.Chambon France Molecular biology/genetics 686 61,884
6 R.C. Gallo USA Immunology 930 61,303
7  D. Baltimore USA Molecular biology/genetics 386 59,519
8  T. Kishimoto Japan Molecular biology/genetics 1406 58,621
9  A. Ullrich Germany Molecular biology/genetics 525 58,395

10 R.M. Evans  USA Molecular biology/genetics 442 57,630
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of the top-10 most cited scientists worldwide between 1983 and
2005 according to information gleaned from ISI’s databases.
This kind of prolific authorship is hard to believe considering
the enormous work effort such an accomplishment entails. As
might have been expected, most of the people on the list are
from research organizations in USA although a few other
countries are also represented, including Britain, France,
Germany and Japan. This phenomenal output of scientific
papers is only possible for leaders of large research-orientated
groups with plenty of financial support and scores of
postdoctoral fellows working at the bench and drafting articles
for publication. It is also common knowledge that at some
prestigious research institutions, the laboratory director puts his
or her name on every manuscript submitted for publication by a
member of the research group [4,5,89].

The scientific paper is unquestionably the key measure of
success and scholarly achievement in academia and prolific
authorship brings with it both recognition and prestige. The
number of single author articles on a persons CV is decreasing
and multi-author works are increasing, which makes it
increasingly difficult to attribute credit to individual names
on an article. This becomes a problem when scientists compete
for new appointments or research grants or become nominated
for awards and prizes. One solution is to give most weight and
credit to those people who are sole author or listed as first author
on the majority of their publications. Alternatively, some kind
of factorization might be envisaged so that a paper is divided up
among the authors with the highest score being given to the
lead author and attributing diminishing credit or points to
each person listed thereafter. In addition, a person’s overall
citation track record, invitations to serve as peer-reviewer and
membership of editorial boards, invited lectureships and other
forms of peer recognition deserve consideration. In the case of
forensic scientists, testimony as an expert witness or arbitrator
in high profile cases seems highly relevant, especially if this
entails travel to other countries or jurisdictions.

8. Concluding remarks

Science would be hard to imagine without scientific
journals. Writing up work for publication is a time-consuming
business and talent as an experimenter and researcher at the
bench does not always correlate with talent as an organizer or
writer. The impact factors of forensic journals will not increase
unless those working in this field are given encouragement,
opportunity and the time necessary to summarize and write-up
their work for publication. The publication output of most
forensic scientists is dismal compared with university scientists
of comparable age and qualifications.

Writing reports and regularly publishing scientific articles
should count for more in the career development of a forensic
scientist, which today is clearly not the case considering the trend
away from academia into privatization [25]. The scientific staff at
forensic laboratories is often overloaded with routine casework,
participating in meetings for the sake of meetings, and the never
ending paper trail associated with accreditation and process-
driven work schemes. This leaves less time and opportunity to

focus on experimental work, teaching, reading, writing, and
reviewing articles and contributing to the literature.

The editors of a newly launched scientific journal in forensic
science, medicine and pathology painted a rather bleak picture
for the future of forensic pathology as an academic discipline
[98]. A decreasing number of forensic autopsies, difficulties in
attracting graduate and post graduate students, problems of
research funding for the traditional kind of research projects
undertaken in forensic medicine, failure to re-appoint
professorships in the discipline and sometimes the negative
publicity from alleged miscarriages of justice in certain high-
profile cases were among the issues discussed.

Many examples could be given of controversial opinions
from expert witnesses, such as the health hazards of silicone
breast implants, and the scientific facts underlying the health of
Gulf War veterans [99-102]. Expert testimony is often
overshadowed by conflicts of interest and prejudices on the
part of experts many with vested interests (money or prestige)
spurred on by lawyers (barristers) participating in the
adversarial system of justice [25,101]. Use of expert testimony
came under scrutiny in the case of Daubert versus Merrill Dow
Pharmaceuticals and the US Supreme Court reacted by issuing
guidelines for admission of expert opinions [99,101]. A major
focus was given to information gleaned from material that had
undergone peer-review and publication.

Trial by jury has been called into question when the jurors
are tasked with listening to and judging the merits of conflicting
expert opinions related to complex medical and technical
evidence [25,101]. The charisma and personality of a star
expert witness is likely to exert a big influence on both judge
and jury and might overshadow the strength of the evidence
being presented [103,104]. To quote Sir Alec Jeffreys [105], the
man who introduced DNA fingerprinting into forensic science:

“I lost my faith in the adversarial system the first time I
stood up in court after the realization that it all depends on
the chemistry between the witness and the jury.”

In the wake of the Daubert versus Merrill Dow judgement,
much was written about use of expert witnesses in criminal
trials and expert testimony in general [106] and an editorial in
the journal Nature [107] contained the following statement:

“The so-called expert witness in court may be a hired-gun,
willing to testify to anything for a fee, or a crackpot whose
unsupportable ideas are masked by an advanced degree
(PhD), often from a respectable university.”

Sustained interest, drive, ambition, intellectual curiosity and
the stimulus from interacting with peers are essential elements
for success in any scientific endeavour, including the forensic
sciences. Writing and working at home is natural for most
university-based scientists who spend a lot of their free-time
reading and reviewing journal articles. This kind of work ethic
would be hard to accept by government employed forensic
scientists unless the writing and reviewing of scientific papers
counts for more towards promotion and salary increments

Forensic scientists should not be too concerned about the
relatively low impact factors of the journals where they publish
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[25-29]. Instead, they should strive to ensure that their work has
undergone a proper, detailed and open peer-review. Peer-review
reports might one day become discoverable in criminal or civil
litigation. Manuscripts benefit tremendously from a careful
peer-review, not least in terms of clarity and readability of the
finished product [108]. Peer-reviewers assess, among other
things, the novelty of the research and the soundness of the
methodology used in the experiments reported [77]. Obviously
the relevance of the work to the target journal readership also
needs to be gauged by both the reviewers and the editor when a
decision is made to accept or reject a manuscript.

To save time and effort on the part of unpaid peer-reviewers,
the journal editors should not hesitate in returning immediately
a manuscript to the authors without the paper being sent for
peer-review. This might be motivated, for example, by
inappropriate subject matter, flawed structure or unacceptable
language style. Authors without English as a mother tongue
should seek help from a language editor before the manuscript
is finalized and submitted for publication. A badly written and
untidy submission and when it is obvious that the journal’s
instructions to authors has not been read stands little chance of
being accepted for publication even if the article contains
exciting new observations [108]. Common errors and misuse of
statistics in submitted manuscripts has prompted some journals
to recruit specialist reviewer whenever advanced statistical
methods are a prominent part of the article, e.g. multi-variable
factorial designs, Bayesian probability estimates as well as the
currently in vogue meta-analysis [109—-111].

The attraction to journal impact factor by authors, editors
and publishers alike is not so difficult to understand considering
that most people like to rate and rank items and compare
performance by developing lists and league tables [112,113].
Indeed, impact factors are numbers reported to four decimal
places, which tend to given them some false sense of accuracy
and precision. However, the journal impact factor should not be
used as a surrogate for reading the article concerned [43-45].
Citation practices vary considerably from field to field and even
within sub-specialities within the same field. It is inappropriate
to think that a forensic science journal with an impact factor of
2.0 is twice as good as another with an impact factor of 1.0,

Table 10
Some potential problems with citation counting and impact factors as indicators
of quality

e How to deal with negative citations?

e How to deal with self-citations?

e How to deal with typographical errors in the bibliographies?

e Should review journals be considered separate from journals reporting
original research?

e Methods papers generally attract more citations

e Mismatch between citations and citable items is extreme for some
journals

o Articles that might have been retracted (e.g. owing to fraud) continue
to be cited

o Citation amnesia—people deliberately failing to cite a relevant work

e Creation of citation circles—citing friends and colleagues preferentially

e National and language biases

e Large variations in the number of references per article in some disciplines

o Classification of journals by ISI into inappropriate subject category

even though articles in the latter journal are cited on average
less. Impact factors are only of practical use when journals from
the same field or subject category are compared.

Many factors can bias computation of the impact factor and
examples of these are listed in Table 10. With some journals
there is often a mismatch between citations and number of
citable items, as recently demonstrated for Clinical Chemistry,
which had an impact factor of 6.5 in 2004. When the many
technical briefs in this journal were re-classified as citable
items, the impact factor for 2004 dropped to 3.97 [50]. The
weekly journals Nature, Science, BMJ, JAMA and others,
contain many news items, letters, editorial material and
commentaries and although this kind of material attracts
citations it is not counted by ISI as citable items when the
impact factor ratios are calculated [49].

Forensic science journals have a fairly limited circulation
compared with mainstream biochemical or clinical medicine
journals. The smaller size of the forensic discipline, the lack of
incentive to conduct research and publish articles has a negative
influence on both citations and journal impact factors because
people who do not write do not cite. Many university scientists
manage to publish 10 or more papers annually and a certain
scientific elite — leaders of large research groups — co-author
scores of papers annually (Table 9).

Publishing a comprehensive review of the forensic sciences,
which might contain a bibliography listing hundreds of
references to recently published articles from forensic journals,
is one way to increase the numerator in the impact factor
calculation. This is exactly what happened with the review by
Brettell, Butler and Saferstein (114, 115), which is published
every 2 years, in the journal Analytical Chemistry (2004 impact
factor 5.45). The 2005 version of the review contained 783
items in the bibliography most of which were citations to recent
articles (published 2004 and 2003) from the major forensic
science journals [114]. By contrast, in 2004, when Analytical
Chemistry did not contain a review of the forensic sciences,
there were only six citations awarded to JFS articles and seven
citations to FSI articles published in 2003 and 2002. This means
that the impact factor of JES rises or falls depending on the year
that Analytical Chemistry contains a review of recent
developments in the forensic sciences [115]. Accordingly,
the impact factor of both JFS and FSI can be expected to
increase appreciably when the 2005 issue of Journal Citation
Reports becomes available in June 2006.

The creation of citation indexes and the concept of counting
citations for purposes of ranking and comparing articles, journals
and scientists was a smart idea [33-36]. Growing interest in
bibliometrics and journalology is evidenced by many scientific
conferences being devoted to these topics as well as the creation
of a specialist scientific journal, exemplified by Scientometrics
(2004 impact factor 1.12). It is important to remember that
neither citation counts nor impact factors should be compared
across academic disciplines without some appropriate normal-
ization being made. This might entail adjusting for the size of the
field (number of core journals), co-authorship practices,
frequency of publication and bibliographic format (citation
density) of representative articles in that field [112,113].
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One unique feature of citation indexes is the ability to trace
developments in a topic forward in time and thus to check
progress in a field by examining who has cited a particular work
and why. In contrast, the use of keyword or subject-searching
only permits looking back in time. The question of who, when
and why to cite is subjective and citation habits differ from person
to person, laboratory to laboratory and nation to nation. Ways
have been suggested to improve the utility of impact factors by
adjusting for the scope of the journal coverage and also by
establishing topic-based impact factors [116]. The impact factor
of journals should not be the most pressing concern of potential
authors of scientific articles, who instead should be anxious that
their work is read by their peers and that it has undergone a
thorough peer-review prior to publication. Likewise, university
administrators, policy makers and funding organizations should
not depend solely on citations and impact factors when judging
the work of individual scientists. Many of the criticisms of
counting citations and using journal impact factors for the
purpose of ranking and rating individual scientists, research
groups and entire universities are given in Table 10.

Scientific publishing has become big business and seems to
be dominated by a few large commercial publishing houses
with Elsevier accounting for about 30% of all scientific journals
[117]. Other well-known publishers, some with a strong interest
in forensics, include Taylor & Francis, Blackwell Publishing,
John Wiley, Springer, Kluwer and Humana Press. Besides the
traditional and costly paper-copy editions of journals, publish-
ing firms now provide searchable electronic versions of their
products and some are even venturing into the business of
tracking citations (e.g. Elsevier’s SCOPUS is putting up a
challenge to Thomson ISI’s Web of Science).

The existence of GOOGLE scholar seemingly provides
another way to count citations to published articles but its utility
and accuracy in comparison with ISI’s databases has yet to be
tested. The notion of open access journals is a hot topic in 21st
century publishing and the number of such journals is growing
steadily [75,84,117]. Biomedical Central (BMC) was an early
mover and shaker in open access publishing although authors of
the articles published are required to defray part of the handling
and production costs. Many believe that open-access represents
the future of scholarly publishing [118].

Forensic science is an exciting multidisciplinary field and
employment as a forensic scientist is an attractive vocation for
young academics and others. The basic training should include
a thorough grounding in core subjects like chemistry, physics,
biology, biochemistry and genetics at the university level. In
some countries (e.g. UK), there is a proliferation in university
courses offering a degree in chemistry and forensic science and
hopefully training in analytical skills and other applied science
subjects are included. Forensic science and especially forensic
pathology continue to enjoy unprecedented media attention
from cable TV as evidenced by many popular programs both
fictional as well as more interesting documentaries from real-
world cases such as those shown on the History and Discovery
channels.

The undisputed leader in citation analysis and the man who
founded the Institute for Scientific Information (ISI, Philadel-

phia) is Eugene Garfield PhD, who recently celebrated his 80th
birthday [55,119]. Gene Garfield can look back on a remarkable
career both as a scholar, entrepreneur and a highly prolific
writer, with hundreds of journal articles and reviews to his
credit and over 1000 essays of an information scientist.
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