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POSSIBILITIES OF USING ANTHROPOMETRIC INDICATORS
FOR HUMAN IDENTIFICATION

Abstract. Identification of a person is one of the key tasks of investigative
bodies, which includes the identification of persons about whom nothing is known,
persons whose bodies have been destroyed as a result of decay, destruction by
animals or other factors, such as the influence of fire, etc. Also, the question of
identification arises when it comes to fragmented remains of the human body,
skeletonized remains. In all these cases, the main role in solving this problem is
played by the forensic medical expert, who applies the available knowledge and
resources to the questions raised by the investigative bodies. The most common and
reliable means for solving such a problem is identification by DNA profile.
However, this method is not always possible to apply not only in view of the
condition of the corpse (skeletonization, severe decay, etc.) but also the condition of
the forensic medical service, which often does not have access to such equipment.
In such cases, it is most appropriate to use the anthropometric indicators of the
deceased for identification, which include hand and foot prints, features of the
structure of the ear, and features of the size and structure of the bones. The purpose
of this study was to find modern scientific literature related to anthropometric
indicators for forensic identification of a person and organize its results. For this
purpose, a search was conducted for publications no older than 10 years in the
scientometric databases Scopus, Web of Science, and Google Scholar using
keywords. As a result, 18 literary sources were identified and analyzed. The obtained
data indicate the presence of significant progress in the creation and application of
anthropometric indicators for the identification of a person, which includes the
determination of gender, age, ethnicity, regional affiliation and even personality
characteristics. The most impressive results in age identification have been achieved
by analyzing osteometric indicators of ribs, while regional affiliation can be
predicted using dermatoglyphic indicators. Both podometry and auriculometry,
dermatoglyphics and osteometry make it possible to determine gender with high
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accuracy. In this way, it is possible to confidently assert the success and prospects
of using anthropometric methods in forensic medicine for the purpose of solving the
problems of personal identification. The development of new methods on specific
populations (by age, regional affiliation, etc.) will allow to increase their accuracy
and specificity.

Keywords: identification, forensic medicine, anthropometric parameters,
dermatoglyphics, osteometry, auriculometry, podometry.
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MOKJIUBOCTI 3ACTOCYBAHHSA AHTPOITOMETPUYHUX
IHOKA3HMUMKIB JJIA IJEHTUDIKALII JIIOANHU

AnoTanis. [nenTudikaiiis 0cOOMCTOCTI € OJHIEIO 3 KIIOUOBUX 3a/1a4 OpPTraHiB
Ji3HAHHS, [0 BKJIIOYae B cebe imeHThdikamito ocid mpo SKUX HIYOro HEBiIOMO,
oco0u, TiIa SKUX 3pyHHOBaHI B Pe3yibTaTl THUTTA, PYWHYBaHHS TBapUHAMH YU
IHIIMMU (aKTOpamu, sIK TO BIUIMB MOJYyM’sl TOI[O. TakoX MUTaHHS 1iAeHTUdIKAIT
MOCTAa€, KOJIU MOBA ijie Mpo (PparMeHTOBaHI PEIITKH JIFOJCHKOTO TiJia, CKEJIETOBaH1
3auIIKd. B ycix 1iux BUIaaKkax roJoBHY poJib B BUPIIMIEHHS €1 3a/1a41 Ma€ CyJ0BO-
MEIUYHHUMN eKCIIEPT, SIKUI 3aCTOCOBYE HasIBHI 3HAHHSA Ta PECYPCHU VISl TOCTABJICHUX
opraHamu Ji3HaHHsS NUTaHb. Hali01bII MOMIMPEHUM Ta JOCTOBIPHUM 3aCO00M IS
BUPIIIIEHHS TakKoi 3a1ad4i € inentudikaiis 3a npodinem JIHK. [Ipore, nanuii metos
HE 3aBXJW € MOMJIMBHUM JIJISl 3aCTOCYBaHHSI HE TUIBKM 3 OIVISIIy HAa CTaH Tpyma
(ckeneTu3alis, BUpaXKEHE THUTTS TOIO) a 1 HA CTaH CYJIOBO-MEIUYHO1 CITY>KOH, siKa
9acTO HE Ma€ JOCTYIy JI0 Takoro oOjamHaHHs. B Takux Bumagkax HaHOUTBII
JOIIIBHUM € 3aCTOCYBaHHS JUIs 1eHTU(IKaIli aHTPOIMOMETPUYHUX ITOKAa3HUKIB
MIOMEPJIOTo, 110 BKJIFOYAIOTh B ce0€ BIIOMTKH PYK Ta HIT, 0COOJIMBOCTI Oy 1I0BH ByXa
Ta 0COOJMBOCTI PO3MIpIB 1 OyJOBU KICTOK. MeETOlw AaHOro JOCHIKEHHs Oyio
3HAUTH Cy4YacHy HAyKOBY JTEpaTypy, IO CTOCYETHCS aHTPOIIOMETPUIHHUX
MOKa3HUKIB JUISl CYJOBO-MEIWYHOI 1JAeHTU(IKaIli 0coO0M Ta YyHOpSAKYyBaTH ii
pesyabtatu. s nporo Oyno mNpoBeeHO MOIIYK MyOsikaiii BikoM He Oubiie 10
pokiB B HaykoMeTpuuHux 0Oa3zax Scopus, Web of Science, Google Scholar 3a
KIIFOYOBUMH CJIOBaMH. B pesynbpTaTi Oysio BHSBICHO 1 MpoaHamizoBaHo 18
JiTepaTypHHX JKepern. OTpuMaHi 1aHi CBi9aTh MPO HASBHICTh 3HAYHOTO MPOTPeCy
y CTBOPEHHI Ta 3aCTOCYBaHHI aHTPOIIOMETPUYHUX MOKA3HUKIB JJIs 1ACHTH(IKALIT
ocobu, 1m0 BKIOYae B ceO¢ BU3HAYEHHS CTaTi, BIKY, €THIYHOI, PErioHaabHOI
MPUHAIC)KHOCTI Ta HABITh OCOOIMBOCTEH ocobuctocTi. Haiibinpmr Bpaxkarodi
pe3ynbpTaT B iAeHTHdIKAIil BIKy TOCSATHYTO IPU aHami3l OCTEOMETPUUYHUX
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MOKA3HUKIB pebep, BOJHOUAC PETiOHAIbHY MPUHAJICKHICTh MOXHA MepeadadnTH,
BUKOPUCTOBYIOUH JepMaTOrTiiuHl MOKa3HUKH. SIK MOJOMETpisi, Tak 1 aypiKyio-
MeTpis, AepMaToriiika Ta OCTEOMETPIsl T103BOJISIIOTh 3 BUCOKOIK TOYHICTIO BU3HA-
4aTh CTaTeBy HpI/IHaJIe)KHICTL TakyM YMHOM MOXHA BIIEBHEHO CTBEPXKYBAaTH PO
YCHIHIHICTB 1 HGpCHGKTHBHlCTL 3aCTOCYBaHHS AHTPONOMETPUYHUX METOAUK B
CyJIOBI MEAMIIMHI 3 METOI0 BHPIIICHHS 3a7a4 3 1eHTudikaiii ocoou. Po3podka
HOBUX METOJUK Ha CrelU(pIYHUX MOMYJISIAX (32 BIKOM, PET10HAILHOIO MPUHAIEK-
HICTIO TOIIIO) J03BOJIUTH 30UTBIIUTH X TOYHICTH 1 CIEIU(DIYHICTS.

KawuoBi cjoBa: imerTudikaiiisg, cyaoBa MeEIUIIMHA, aHTPOIIOMETPHUYHI
napameTpu, AepmaToriidika, 0CTeOMETpis, aypiKyJIOMETpis, MOJOMETPIs.

Statement of the problem. Identification of unknown persons remains one
of the most complex and complex tasks of forensic medicine. The relevance of this
topic is increasing over time, which is explained by a significant increase in the
population and its settlement in various parts of the world, which are dangerous from
the point of view of natural disasters. For example, the earthquake in Haiti in 2010
was estimated to have killed 122,000 to 167,000 people, making it one of the
deadliest earthquakes in human history [1]. Analysis of data from 1991 to 2005
showed that 90% of all (approximately 1.3 million) deaths from natural disasters
occurred in developing countries [2]. All these events lead to mass spontaneous
burials, an increase in the number of missing persons and unidentified dead bodies [3].

In addition to natural disasters, mass burials and the need to identify
individuals accompany military conflicts that do not subside in different parts of the
world. In 2022, a large-scale Russian invasion of Ukraine began, which in just 162
days caused the death of almost 25 thousand civilians in Ukraine [4]. In the civil war
in Syria from 2011 to 2016, about 143,000 people died, of which a little more than
100,000 were civilians, and more than 13,000 of them were children [5]. The
numerous wars in which Irag took part from 1980 to 2008 caused the death of about
2.5 million people [6].

The identification of deceased persons falls on the shoulders of forensic
experts of various profiles - from forensic anthropologists to forensic criminologists.
The main goal of such work is to try to reduce the number of missing persons and
find out about their future fate, collecting physical evidence for international or local
courts regarding war crimes, acts of genocide, etc. [7]. Often, in such cases, we are
talking about working with already skeletonized remains, which must be carefully
removed from burial sites and analyzed based on only one physical evidence
available at the scene - bones [8].

Considering the increase in the number and lethality of conflicts and natural
disasters, and the often limited resources of forensic experts, there is a need to
analyze publications devoted to the identification of persons using anthropometric
indicators, which allows working with the most primitive equipment and requires
the least resources.

Connection of the publication with planned scientific research works. The
article is a fragment of a research topic of the Department of Forensic medicine and
Law of the National Pirogov Memorial Medical University, Vinnytsya "Peculiarities
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of osteometric parameters in representatives of Ukrainian nationality" state
registration number 0124U003548.

The purpose of the article — researched and systematized data from the latest
scientometric sources regarding the possibilities of using various anthropometric
indicators for forensic identification of a person.

Research objects and methods. The analysis of scientific sources for the last
10 years was carried out using the scientometric databases of Scopus, Web of
Science and Google Scholar. The search was carried out using keywords both
individually and in combinations: “identification”, “forensic medicine”,
“anthropometric parameters”, “dermatoglyphics”, “osteometry”, “auriculometry”,
“podometry”, “sex”, “age”. The review included articles that met such criteria as:
the presence of a review process in the journal (criterion 1), a representative sample
of the study (criterion 2), statistical processing of the results (criterion 3). Of the 45
publications found, 18 were included in the review. PRISMA was used for
organization and the PRISMA flow diagram for visualization of the process of
selecting publications for review of literary sources in accordance with international
standards for writing review articles [9].

Identification of new studies via databases and registers

= Records removed before screening:
= Records identified from: Duplicate records (n=0)
_3 Databases (n = 45) #» Records marked as ineligible by automation
= Registers (n = 0) tools (n = 0)
ﬂ Records removed for other reasons (n =0)
r
Records screened Records excluded
(n=45) (n=0
Reports sought for retrieval Reports not retrieved
g in = 45) (n=0)
5
o
@
Reports excluded:
Reports assessed for eligibility Reasonl (n=4)
(n=45) il Reason2 in=17)
Reason3 (n = 6)

Mew studies included in review
(n=18)

Reports of new included studies
in=10)

Included

Fig. 1. The PRISMA flow diagram of literary sources search results.
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Presentation of the main material.

Research results and their discussion.

If we talk about the possibilities of dermatoglyphics for personal
identification, then in a series of works carried out on representatives of Ukrainian
nationality, males from different regions of Ukraine, aged 19-35 years, the team of
authors revealed qualitative and quantitative signs of finger and palm
dermatoglyphics, which are closely related to regional affiliation and personality
characteristics. Ridge count of the fingers of the brushes and the value of the atd
angle turned out to be key indicators that allowed predicting the features. The authors
also built models for identifying the regional affiliation of individuals. The most
frequently discriminating variables between men, residents of northern and other
regions of Ukraine were the type of pattern on the fingers of the right hand and the
asymmetry of the ridge count of lines a-b and c-d; for men living in southern and
other regions of Ukraine, the type of pattern on the fingers of the right hand and the
asymmetry of the ridge count of the palmar lines; and among male residents of the
central, western or eastern regions of Ukraine, the type of pattern on the fingers of
the left hand [10, 11, 12, 13, 14].

Auriculometry can be considered as another alternative option for personal
identification. Over the years, this technique has developed significantly - new
methods of measuring the ear, new distances, new means of fixation and analysis of
the image of the ear have been created. [15]. The study of populations showed the
presence of various morphologies of the shape of the ear in humans - from the most
common oval (40% occurrence in men and 44.8% in women) to less common ones
such as oblique, rectangular, round and triangular. Differences in the features of
earlobe attachment were noted - in almost half of the examinees, both men and
women, the earlobe was attached to the face [16]. An Indian population study of 300
individuals (150 men and women) aged 18-30 years showed that ear length, width
and auricle base were greater in men than women, while earlobe length and width
were greater in women compared with men (chi-square test, p < 0.001). The
discriminant model built on the basis of the obtained data allows to obtain an
accuracy of 68-71% in gender identification [17]. The length of the auricle can be
used to identify a person's nationality - for example, Malaysians have been found to
have higher values of this indicator than Indians [18].

Kozan N. M. [19, 20, 21] in a series of studies established the peculiarities of
the sole pattern in representatives of the Ukrainian and Hutsul, Boyki and Lemki
ethnic groups. Women of the Hutsul ethnic group compared to Ukrainian women
from other regions of Ukraine had a high frequency of fibular loops and curl patterns
on the third toe of the right foot, as well as complex patterns on the fourth toe of
both feet. An increased frequency of tibial loops on the fifth toe of the right foot and
significant repetition of patterns on the toes of the same name in one individual were
also found. A high frequency of tibial loops on the first three toes of both feet was
recorded in women of the Boyki ethnic group compared to Ukrainian women from
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other regions. In contrast, fibular loops, coiled loop-like patterns, and complex
patterns on the toes of both feet were less common. In women of the Lemki ethnic
group compared to Ukrainian women from other regions: a high frequency of tibial
loops was observed on the second and third toes of both feet. In contrast, arc, loop,
and complex patterns on the second and third toes were less common. In addition, a
low frequency of fibular loops, loops, and complex patterns was observed on the
first, fourth, and fifth toes of both feet. A high frequency of heterolateral symmetry
of tibial loop and arch patterns on the first and third toes was also found.

Data from a review of literary sources regarding the main achievements of the
use of podometry in forensic medicine shows that the accuracy of gender
determination in some samples reaches 90-98%. At the same time, studies on the
use of foot measurements to determine a person's physique or age do not show
encouraging results [22].

The importance of osteometry is revealed most dynamically in forensic
medicine. In the case of skeletonization of a corpse, it remains the only way to find
out the answers to certain questions. However, this may concern not macroscopic
but also microscopic indicators [23, 24]. In the study of Garcia-Donas J. G. with co-
authors, histomorphometric measurements of bones belonging to Greeks
(inhabitants of the island of Crete) and Cypriots were carried out. Most of the
indicators showed a statistically significant correlation with age, sex and sample.
The created model for age identification included osteon population density, osteon
perimeter and osteon roundness - this model had an error of 10.71 years without
taking into account gender and nationality and 8.07 years with it [23].

The macroscopic examination of bones is no less important and includes the
determination of such key questions as whether the object under study is a bone,
whether the object belongs to human or animal bones, and if so, then questions arise
as to who they belong to, which involves determining the sex, age and other
parameters, which mostly requires performing osteometry [25]. For the answers to
these questions and to carry out osteometry, the presence of almost any bone is
sufficient, but the skull is usually considered the most classic for analysis. Analysis
of the skull, and together with it the lower jaw, cervical vertebrae and teeth allows
to determine the question of the article with an accuracy of more than 90% [26]. In
particular, no less important in this case is the role of forensic dentistry, which
includes not only the examination of teeth, but also chileometry and palatometry,
which also show encouraging results for the identification of certain parameters of
a person [27].

Conclusions. Both dermatoglyphics and osteometry, auriculometry and
podometry are relevant methods in forensic medicine for the identification of an
unknown person. The appropriateness of their use should be based on the degree of
preservation of the body of the deceased and the information that potentially needs
to be obtained. All of these methods are simple and cheap to use and do not require
the use of special complex equipment or technologies, which makes them
indispensable in case of limited resources or field conditions.
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Dermatoglyphic, auriculometric and podometric methods can be used even
with moderately pronounced putrefactive changes. These methods make it possible
to determine the gender, ethnicity and regional affiliation of the deceased. At the
same time, the osteometric method can be applied to the bodies of the dead in any
condition, up to the fragmentation of bone remains. This method allows you to
specify the gender, age and ethnicity of the deceased person.
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