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ABSTRACT

This paper evaluates research in Forensic Anthropology (FA) in order to report on the state of this field of science. In
particular, we carried out a review of all PubMed-listed scientific studies in the past decades using »forensic anthropol-
ogy« as the keyword. In our »meta-analysis«, we observed variation in the number of publications per 2-year interval
throughout the study period. In total, 1589 studies were found in the database and 1292 of them were published in the pe-
riod 2000-2009. There was a significant positive correlation between the number of published articles and time (subdi-
vided into 2-year intervals). The rate of increase was lower in the last decade. Based on the observed trend, we expect that
the phenomenon will continue in the near future, reaching a number close to 400 FA publications in PubMed in the bien-
nium 2012-13. We also carried out a specific content analysis of all FA papers published in the journal Forensic Science
International in the last decade. During this period, the majority of FA papers concerned skeletal biology, although there
was a positive shift toward virtual anthropological studies.
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Introduction

It is very difficult to give a non-reductive definition of
Forensic Anthropology (FA) and, at the same time, to
achieve unanimous consensus since its characteristics,
methods and goals are rapidly changing. FA has been de-
fined from time to time as either a sub-discipline of phys-
ical anthropology dealing with scientific and technical
applications to forensic contexts or a »full-grown scien-
tific discipline«!. Its diffusion and development in the
world are very different: in addition to the evident differ-
ences between Europe and the United States, there is
considerable variation in the current FA situation among
different European countries. The roots of FA can be rec-
ognized in Europe starting from the 18! century, through
research mainly by physical anthropologists and anato-
mists on the determination of body proportions, stature
and sex from human skeletal remains?. However, its de-
velopment, albeit similar, has been much slower than in
the U.S., where FA research and practice are well docu-
mented since the 1970s3%.

FA research was initially focused on human skeletal
remains for definition of the victim’s biological profile
(sex, age, stature)®, with important extensions of the
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analysis to new methodologies for the study of skeletal
biology and for the reconstruction of the events (cranio-
-facial reconstruction, forensic taphonomy, estimates of
post-mortem interval)'%7. Subsequently there was a pro-
gressive extension to the diagnostics of living persons (at
least in Europe), with reference both to new diagnostic
features and to the identification of individuals from im-
ages taken by video surveillance systems and movies®1°,
As recently suggested!!, forensic visualization and simu-
lation may also be fundamental for presentation in
courtrooms but especially to properly address the study
of dynamic events in crime scene reconstruction. In this
respect, FA can contribute to the creation of virtual an-
thropomorphic models to be as representative as possible
of the size, shape and proportions of individuals present
at the crime scene'?. The described trends are a logical
consequence of the potentialities of traditional physical
anthropology, which deals not only with skeletal biology
but also with morphometric characteristics of living pop-
ulations in relation to age, sex and environmental fac-
tors. In addition to medical experts,'3!* the expertise of
anthropologists in these biological fields can provide sig-
nificant contributions to identification in forensics.
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In addition to the above-mentioned aspects, the devel-
opment of FA seems to have accelerated in recent times.
Therefore, it is interesting to evaluate the progress of sci-
entific research in this area and to formulate a hypothe-
sis about its prospects for future development. A review
of the international literature may help to evaluate the
state-of-the-art in a particular field of research via the
so-called meta-analytical approach. Therefore, we ana-
lyzed the general scientific impact of FA, expressed as the
number of published papers according to the PubMed
Central database, the free digital archive of biomedical
and life science journals. Furthermore, we carried out a
specific content analysis of all FA papers published in Fo-
rensic Science International (Forensic Sci Int) during the
last decade. Forensic Sci Int was chosen because it is one
of the two most widely acclaimed European journals spe-
cializing in forensic science!® and because this journal of-
ten welcomes papers that present research results in FA.

In summary, this paper provides information on the
scientific impact and tendencies of FA in biomedical re-
search, analyzing both the general scientific productivity
according to PubMed and the partial productivity during
the last decade according to a specific forensic journal. In
addition, the future prospects of FA are discussed on the
basis of recent trends.

Materials and Methods

Our study included both the analysis of FA trends, via
the PubMed database starting from the first publica-
tions, and the analysis of main FA topics dealt with in the
last decade by an important forensic journal. For the first
analysis, we examined all papers listed in the PubMed
electronic database (http://www.ncbi.nlm.nih.gov) using
the keyword »forensic anthropology« (last access: Sep-
tember 1%, 2010). All the data were then divided into
2-year intervals from 1970-71 to 2008-09. The 2-year in-
tervals were replaced in the statistical analysis with
numbers from 1 to 20 for easier computation.

Correlation and simple regression analyses were car-
ried out to assess temporal trends during the whole pe-
riod (40 years), the last 20 years and the last decade, as
well as to hypothesize future prospects in the develop-
ment of FA.

For the second analysis, all FA papers published in Fo-
rensic Science International (Forensic Sci Int) from Jan-
uary 1st 2000 to December 31st 2009 were investigated.
The articles, identified in the journal by the keyword »fo-
rensic anthropology«, were divided into original research
articles and review articles according to the journal indi-
cations (when reported). The articles were then catego-
rized into skeletal biology and non-skeletal biology (an-
thropological studies on living or cadaver) and further
divided by topic into the following seven subjects: 1 — FA
in general (global or local development of FA, field of in-
terest, etc.); 2 — Age, sex, stature and ethnic affinity
(methods to diagnose the age at death and the sex from
the skeleton; methods for estimating height from bones
or from images of living persons taken from video sur-
veillance cameras; ethnicity); 3 — identification (finger-
prints, footprints and other identification methodologies
that do not fall into the above categories); 4 — virtual an-
thropology (facial anthropology, 3D methodologies, facial
reconstruction, soft tissue thicknesses, etc.); 5 — tapho-
nomy (burned bones, post-mortem interval, etc.); 6 —
case-studies; 7 — others (morpho-metric studies/topics
that do not fall into the above categories, biomolecular
anthropology, trauma, etc.). Two observers conducted
the search and classification independently according to
clear guidelines involving attribution to one of the seven
subjects starting from the first one listed and taking ac-
count of the specific description reported for each one.
When clarification was required, the relevant papers
were read. Reports from scientific meetings, surveys,
book reviews, etc. were not considered in this analysis.
The statistical analysis was carried out for 2-year inter-
vals as described above.

A p-value less than 0.05 was considered significant.

The statistical analysis was performed using STATIS-
TICA software (Statsoft 5.0, Vigonza, Padua, Italy 2000).

TABLE 1
FREQUENCY OF FORENSIC ANTHROPOLOGICAL ARTICLES LISTED IN PUBMED FROM 1970 TO 2009 BY 2-YEAR INTERVALS

Interval N % Interval N %

1. 1970-71 3 0.19 11. 1990-91 7 0.44
2. 1972-73 0 0.00 12. 1992-93 8 0.50
3. 1974-75 0 0.00 13. 1994-95 59 3.72
4. 1976-77 2 0.13 14. 1996-97 94 5.92
5. 1978-79 3 0.19 15. 1998-99 101 6.36
6. 1980-81 2 0.13 16. 2000-01 219 13.79
7. 1982-83 2 0.13 17. 2002-03 205 12.91
8. 1984-85 8 0.50 18. 2004-05 246 15.49
9. 1986-87 0 0.00 19. 2006-07 250 15.74
10. 1988-89 7 0.44 20. 2008-09 372 23.43
Total 1588 100.00
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Results

The PubMed search with the keyword »forensic an-
thropology« yielded a total of 1589 papers up to the end
of 2009. Of them, 1292 were listed from 2000 to 2009 and
the remaining 297 papers from 1970 to 1999 (except for a
single paper published prior to 1970)'6. The percentage
was computed on the total number of papers cited for the
last 40-year period (N=1588). The frequency of these pa-
pers is reported in Table 1. Despite a doubling from the
first 2-year interval to the last, the frequency of FA pa-
pers in the first 20 years is inconsistent. The publications
increase more than 14 times from 1990-91 to 1998-99
and more than 53 times from 1990-91 to 2008-09. The-
refore, FA papers show a progressively increasing im-
pact, especially in the last 20/10 years.

Figure 1 shows the trends observed in the entire
40-year period, in the last 20 years and in the last decade
by means of three regression lines (A, for the period
1970-71/2008-09: y = -92.55 + 16.38 x; B, for 1990-91/
2008-09: y = —441.82 + 38.58 x; C, for 2000-01/2008-09:
y = -373.4 + 35.1 x). Linear relationships between the
number of papers dealing with FA (dependent variable Y)
and the publication biennium (independent variable X)
show a mean increase of about 16 papers per 2-year in-
terval (as indicated by coefficient b) over the whole pe-
riod. The mean increase is about 38 papers in the last
two decades and 35 papers in the last decade. The linear-
ity index increases from regression line A (r>=0.719) to B
(r2=0.942) and decreases slightly in C (r?=0.703). The
r-coefficients denote a positive correlation between vari-
ables (A: r=0.848; B: r=0.971; C: r=0.838). Correlations
are significant for A (p=0.000002) and B (p=0.000003),
but slightly above the chosen p value for C (p=0.0762).
Assuming that the trend observed over the past decade
(regression line C) continues in the near future, we ex-
pect that the number of FA papers will almost double
(N=398.8) in the next four years (x=22) with respect to
the papers cited for the first 2-year interval of the last de-
cade (2000-01). We consider it imprudent to make pre-
dictions over a more extended period of time on the basis
of the observed trend.
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Fig. 1. Trends in FA publications: regression lines for the period
1970-71/2008-09 (A), for the period 1990-91/2008-09 (B) and for
the period 2000-01/2008-09 (C).

TABLE 2
FREQUENCY OF SKELETAL VS. NONSKELETAL BIOLOGY
ARTICLES PUBLISHED IN THE FORENSIC SCI INT BY 2-YEAR

INTERVALS
Skeletal NonSkeletal Total

Interval

N % N % N
2000-01 6* 7.3 3 6.7 9
2002-03 6 7.3 4 8.9 10
2004-05 15 18.3 6 13.3 21
2006-07 20 24.4 8 17.8 28
2008-09 35 42.7 24 53.3 59
Total 82 100.0 45 100.0 127

*one of them was both on skeleton and living

Since more than 80% of the 1588 papers reported in
PubMed were published in the last decade and our main
interest was to focus on more recent research tendencies,
our content analysis only included papers published in
Forensic Sci Int in the period 2000-2009. In this period,
Forensic Sci Int published a total of 151 FA papers, with
an increase of about 46% from the first to the last 2-year
interval: from 11 papers in 2000-01 to 69 papers in
2008-09. There were only 11 »review articles«, the other
140 being »original research articles«. Of them, only 127
were assigned to one particular category based on the
prevailing subject matter of the article (Table 2). This
was not an easy task and it was influenced by a certain
subjectivity. However, it is evident from this subdivision
that skeletal biology dominated the field of FA in the last
10 years of Forensic Sci Int. This tendency was common
with anthropological research in general, as shown by
analyses of papers published in American Journal of
Physical Anthropology!?, confirming that skeletal biol-
ogy is one of the largest sub-fields of physical anthropol-
ogy and a strategic area of anthropological expertise in
forensic applications.

The frequencies of articles in the above-mentioned
seven categories are presented in Table 3. Papers dis-
cussing age and sex determination, stature and ethnic af-
finity are prevalent (with a mean of 46.4% of total FA pa-
pers), followed by FA in general and virtual anthropology.
Moreover, they show an increase over the decade within
their category (+57.1% from first to last 2-year interval).
Papers on case-studies are less frequent among FA pa-
pers, probably in accordance with specific editorial choi-
ces. Virtual anthropology increases by about 29% over
the last decade within the category. Interestingly, papers
on taphonomy, although represented by a low number,
exhibit an evident increase during the decade within
their category (4+75%). The number of papers dealing
with identification methods tends to remain constant
over the period, with small fluctuations.

Discussion and Conclusions

The meta-analysis is a widely used method for evi-
dence-based scientific studies. Although the term »meta-
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TABLE 3
FREQUENCY OF FA ARTICLES PUBLISHED IN THE FORENSIC SCI INT BY SUBJECT MATTER AND 2-YEAR INTERVALS

2000-01 2002-03 2004-05 2006-07 2008-09 Total
Matter

N % N % N % N % N % N %
FA, in general 3 27.3 2 18.2 8 29.6 7 21.2 2 2.9 22 14.6
Age, sex, stature, ethnic affinity 2 18.2 5 45.5 10 37.0 11 33.3 42 60.9 70 46.4
Identification 2 18.2 0 0 1 3.7 5 15.2 2 2.9 10 6.6
Virtual Anthropol. 2 18.2 1 9.1 2 74 8 24.2 8 11.6 21 13.9
Taphonomy 1 9.1 0 0 1 3.7 0 0 10 14.5 12 7.9
Case studies 1 9.1 2 18.2 3 11.1 2 6.1 0 0 8 5.3
Others 0 0 1 9.1 2 74 0 0 5 7.2 8 5.3
Total 11 100 11 100 27 100 33 100 69 100 151 100

-analysis« applies only partially to the present work, we
used a »meta-analytical« approach in maintaining the
specific quality criteria, selecting only studies on a well-
-specified subject listed in PubMed.

The main limitations of this study are the following: i-
only papers listed in PubMed were chosen; ii- only one
keyword was used to select papers; iii— only studies pub-
lished in the last decade were considered in the detailed
analysis of a specific journal. In future, other databases
may be analyzed, with additional keywords (e.g., »foren-
sic taphonomy«, »forensic osteology«, etc.) and extension
of the content analysis to other journals (in particular,
Journal of Forensic Science and International Journal of
Legal Medicine) and time spans.

The analysis revealed the following main points:

a. there has been a significant increase in forensic an-

thropological studies over time (according to the
PubMed database);

b. the acceleration in FA publications has slowly di-
minished in the last decade (PubMed);

c. papers published in the last decade in Forensic Sci
Int show a general trend to an increase in FA arti-
cles and a prevailing interest in research on skeletal
biology (particularly sex and age diagnoses);

d. virtual anthropology is a newly emerging FA topic
in recent publications in Forensic Sci Int.

In summary, our study attempts to provide accurate
information on the impact of forensic anthropological
studies in bio-medicine through the analysis of a data-
base including only studies with quality standards.

We expect that, after the recent explosion of anthro-
pological contributions to forensic research, a natural
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RECENTNI TRENDOVI I PERSPEKTIVE U FORENZICKOJ ANTROPOLOGIJI:

BIBLIOMETRIJSKA ANALIZA

SAZETAK

Clanak se bavi procjenom istrazivanja u forenzic¢koj antropologiji (FA) kako bi stekao uvid u stanje ovog znanstvenog
polja. Obavili smo pregled svih publikacija indeksiranih u PubMedu proteklih desetljeéa rabeéi »forensic antropology«
kao klju¢nu rije¢. U nasoj »metanalizi« promatrali smo varijaciju u publikacijama u dvogodi$njem intervalu kroz istra-
zivani period. Ukupno je u bazi podataka nadeno 1589 istrazivanja od kojih je 1292 bilo objavljeno u periodu od 2000-
2009. Postoji znacajna pozitivna korelacija izmedu broja objavljenih ¢lanaka i vremena. Porast je bio nesto nizi u zad-
njoj dekadi. Temeljem uocéenog trenda o¢ekujemo da ¢e se fenomen nastaviti u bliskoj buduénosti te da ¢e doseci broj od
400 FA publikacija u PubMed u periodu od 2012-2013. Proveli smo takoder analizu sadrzaja svih FA clanaka objav-
ljenih u ¢asopisu Forensic Science International u protekloj dekadi. U tom periodu veéina FA ¢lanaka bavila se biolo-
gijom skeleta iako postoji pozitivan pomak prema virtualnima antropoloskim istrazivanjima.
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