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Abstract. Osteometric measurements have a critical role 
particularly in forensic anthropology. They allow the 
objective quantification of morphological characteristics 
when developing the biological profile of unknown 
skeletons, rather than relying purely on qualitative 
descriptions that are often subjective. Various coding 
systems for anthropometric measurements have been 
developed across the years and countries. Currently, 
there is not a shared classification for the most 
commonly applied measurements in osteometry. For a 
scientific community becoming ever more global and 
international, the lack of a common language can create 
impasses and lead to miscommunications between 
scientists. The problem could become more relevant 
in mass fatalities and international scenarios. In order 
to develop a new communal codification model, some 
imperfections in traditional classifications have been 
identified and overcome. The new proposed coding is 
based on a three-number taxonomy. The three cyphers, 
separated by a dot (#.#.#), indicate the anatomical area of 
which the measurement is referred (e.g. cranium, upper 
limb), the single bone (e.g. humerus) or the topographic 
region (e.g. neurocranium) measured, and the specific 
measurement. The third number, an arithmetic 
progression that identifies every measurement, has been 
designed to allow the scientific community to introduce 
new measurements without scrambling the entire series.

Keywords: anthropometry, forensic anthropology, 
standards, reliability, guidelines, quality control.
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IntroёѢѐtion

Osteometry is not only one of the most historical and essential parts of 
physical anthropology; skeletal measurements still have a very relevant role in 
forensic anthropology because they allow the objectięcation of morphological 
characteristics, outlining the biological proęle of unknown skeletal remains 
and understanding human physical variation (Bass, ŗşŞŝǲ France, ŗşşŞǲ 
�cheuer and Black, ŘŖŖŖǲ �abbs and Moore-�ansen, ŘŖŗŖǲ �lochocki, ŘŖŗŗ).

Over the decades (�ollet, ŗŞŞŞǲ 
rdlicka, ŗşśŘǲ Olivier, ŗşŜŖ), various methods 
have been developed using diěerent coding systems for measurements, each 
being used by diěerent researchers, but none reaching a universal consensus. 
Especially in Europe, one of the most popular codięcations is from Martin-
�aller (ŗşśŝ)ǲ other codes often used in the ��� are by 
owells (ŗşŝř) and by 
Buikstra and �belaker (ŗşşŚ). � non-shared language can create an impasse 
and miscommunication between scientists and forensic practitioners in the 
scientięc community, which is becoming ever more global and international.

However, forensic sciences urgently require standard analytic methods 
and data collection: the Frye and Daubert principles, the Joint POW/MIA 
Accounting Command (JPAC) experience, and recent AAFS meetings 
(Bono, ŘŖŗŗ) all stressed the importance of scientięc evidence based on 
the requirements of relevance, reliability and validity. The use of quality 
assurance is essential where a high degree of reliability is required, and 
therefore a univocal and standardized coding system should be introduced 
into physicalȦforensic anthropology (Byrd and �ava, ŘŖŖşǲ Byrd, ŘŖŖş).

Similar problems have been faced by odontologists who are involved in 
mass fatalities and international casework. The odontological community has 
solved this problem with the F�I �orld �ental Federation notation I�O řşśŖ, 
where quadrants are numbered from 1 to 4 in permanent and from 5 to 8 in 
deciduous dentition. The numbers proceed clockwise from the upper right 
quadrant to the lower right, and the teeth are numbered from the midline to 
the posterior.

IњѝerѓeѐtionѠ oѓ tѕe traёitionaљ ѐoёinє ѠѦѠteњѠ

In order to develop a new shared codięcation model, some imperfections 
in the traditional coding systems must be overcome.

First of all, one obstacle in the Martin-Saller system (Martin and Saller, 
ŗşśŝ) is that all measurements are divided into chapters corresponding to 
single bones and are numbered with an arithmetic progression. This system 
can be ambiguous because the numbers are not univocal. For example, 
measurement number 1 (MS 1) can indicate the maximum length of the skull, 
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the femur and all the other long bones.

owells coding identięes the measurement by an abbreviation in capital 

leĴers of its descriptionǲ this system presents a problem when a long or 
complex name identięes a measurement or if new measurements are created.

The ��� �tandards by Buikstra and �belaker (ŗşşŚ) has poor proactivity 
because measurements are numbered in a non-interrupted sequence from 
the skull to the calcaneus; therefore, new measurements cannot be simply 
introduced to the sequence without creating confusion.

Tѕe neѤ ѐoёinє ѠѦѠteњ

The new coding system proposed is based on a three-number codięcation, 
where numbers are divided by full stops (i.e. #.#.#). The ęrst number will 
indicate the anatomical area to which the measurement refers:

1 – cranium
2 – upper limb
3 – lower limb
4 – rachis
5 – thoracic girdle
6 – pelvic girdle

The second number will indicate the single bone or the topographic region 
in the cranium, as shown in Table 1.

The ęrst two numbers of the code rapidly identify which area of the body 
and on which bone the anthropometrical data is recorded. The third and 
ęnal number is an arithmetic progression that identięes each measurement, 

Tab. 1. The first two numbers of the coding system refer to the anatomical area and the bone to 
which the measurement refers. For the cranium, the second number indicate the anatomical 

region.
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allowing future researchers to introduce new measurements without 
scrambling the entire series.

Tables from 2 to 21 present a selection of measurements and their 
correspondence with the new coding system and previous codięcations, 
including British (Brothwell, ŗşŞŗ) and Fordiscț systems. The proposed 
selection includes only some of the measurements in 
owells (ŗşŝř) or 
Buikstra and �belaker (ŗşşŚ), but it also provides for new ones, most of which 
come from Martin and �aller (ŗşśŝ) or recent forensic scientięc literature 
(Baker et al., ŗşşŖ). �ll the measurements reported in the present proposal 
are included in the «Forensic Protocol for anthropometric measurement of human 

skeletal remainsȎ developed in Italy (Borrini, ŘŖŗŗ). This new protocol has been 
developed with detailed instructions which provide standard operating 
procedures (SOP) for measuring human bones. The measurements are mostly 
from Martin and �aller (ŗşśŝ), but they have been rewriĴen as �O�, providing 
clear, detailed and explicit directions on how to record each measurement 
and from which landmark. Anatomical reference points have been thorough 
specięed, and the measuring technique has not been presented as mere 
deęnitions as in the past literature. Instead, each action (e.g., placement and 
movements of the callipers) has been described in short sentences, and the 
protocol includes step-by-step instructions for the operator, which indicate in 
a clear, unambiguous and precise manner how to record each measurement, 
from which landmark to proceed, and which instrument to use. Consequently, 
a further beneęt of this protocol is overcoming the problems related to the 
lack of universal consensus on recording osteometric measurements.

ConѐљѢѠion anё ѓѢtѢre ёeѣeљoѝњentѠ 

The author presents to the scientięc community of biological and forensic 
anthropologists a proposal for a new measurement coding in order to create 
a shared system for osteometry.

The proposed system is an integral part of the «Forensic Protocol for 

anthropometric measurement of human skeletal remains» developed at the 
�niversity of ȍTor VergataȎ (Borrini, ŘŖŗŗ). The coding and the protocol have 
been successfully applied to various historical (Franchi et al., 2000; Pintaudi et 

al., 2012; Gnes et al., ŘŖŗŞǲ Baldoni et al., ŘŖŗŞ) and Italian forensic cases (Borrini, 
ŘŖŗś) in a ęve-year research project at the �niversity of Florence.

Currently, this protocol is used by various Italian and international 
(Valoriani, ŘŖŗş) �niversities and expert witnesses appointed by the Italian 
�tate �rosecutor OĜce. It is hoped that the proposed system will enable 
researchers and practitioners to speak the same language and communicate 
their ęndings. � scientięc community with a common language will be more 
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inclusive and allow the comparison of data from diěerent skeletal populations 
and pursuing justice around the world.

Tab. 2. Correspondence between the proposed coding system and the traditional classifications for 
neurocranial measurements.
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Tab. 3. Correspondence between the proposed coding system and the traditional classifications for 
facial measurements.

Tab. 4. Correspondence between the proposed coding system and the traditional classifications for 
orbital measurements.

Tab. 5. Correspondence between the proposed coding system and the traditional classifications for 
nasal measurements.
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Tab. 6. Correspondence between the proposed coding system and the traditional classifications for 
maxillary measurements.

Tab. 7. Correspondence between the proposed coding system and the traditional classifications for 
mandibular measurements.
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Tab. 8. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the humerus.

Tab. ş. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the ulna.
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Tab. 10. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the radius.

Tab. 11. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the femur.
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Tab. 12. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the tibia.

Tab. 13. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the fibula.
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Tab. 14. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the patella.

Tab. 15. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the vertebrae from C3 to L5.
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Tab. 16. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the vertebrae C1 and C2.

Tab. 17. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the sacrum.

Tab. 18. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the scapula.
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Tab. ŗş. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the clavicle.

Tab. 20. Correspondence between the proposed coding system and the traditional classifications for 
measurements of the os innominatum or os coxa.



M. Borrini30

Biяљioєraѝѕiѐaљ reѓerenѐeѠ

Baker, �.�., 	ill, 	.�., 
ieěer, �.�. ŗşşŖ. �ace and sex determination from the 
intercondylar notch of the distal femur. In: G.W. Gill and S. Rhine (eds), Skeletal 
attribution of race, �lbuquerque: Maxwell Museum of �nthropology: şŗ-şś.

Baldoni, M., �corrano, 	., 	ismondi, �., �Ȃ�gostino, �., �lexander, M., 	aspari, �., 
Martínez-Labarga, C. 2018. Who were the miners of Allumiere? A multidisciplinary 
approach to reconstruct the osteobiography of an Italian worker community, PloS 
one, ŗř(ŗŖ): ŗ-Řş.

Bass, �.M. ŗşŞŝ. Human Osteology: a laboratory and field manual. 3rd edition  Columbia, 
Missuri: Missouri Archeological Society.

Bono, �.�. ŘŖŗŗ. �ast �residentȂs Editorial, J Forensic Sci, 56: 285-288.
Borrini, M. ŘŖŗŗ. Antropologia forense: protocollo e linee guida per il recupero e lo studio dei 

resti umani. �iss. �h� Thesis, �niversit¥ degli �tudi di �oma ȍTor VergataȎ, Italy.
Borrini, M. ŘŖŗś. Forensic archaeology in Italy: the diĜcult birth of a discipline. In: 

W.J Mike Groen, N. Márquez-Grant, R.C. Janaway (eds), Forensic Archaeology: A 
Global Perspective. �iley Blackwell: şŗ-şŞ.

Brothwell, �.�. ŗşŞŗ. Digging Up Bones. 3rd edition. Oxford: Natural History Museum, 
Oxford University Press.

Buikstra, �.E., �belaker, �.
. ŗşşŚ. Standards for data collection from human skeletal 
remains. Arkansas archaeological survey. Research Series, 44.

Byrd, �.E., �ava, V.�. ŘŖŖş. Overview of Quality Assurance at the CIL. Material presented 
at the workshop ȍ�uality �ssurance in 
uman IdentięcationȎ. �enver, CO: Ŝŗst 
Annual meeting of the American Academy of Forensic Sciences, 16 February.

Byrd, �.E. ŘŖŖş. �urety Measurements �art II: 	athering ǭ Interpreting Evidence. 
Material presented at the workshop ȍ�uality �ssurance in 
uman IdentięcationȎ. 
Denver, CO: 61st Annual meeting of the American Academy of Forensic Sciences, 

Tab. 21. Correspondence between the proposed coding system and the traditional classifications  
for measurements of the pelvis. For these measurements both the os coxae and the sacrum are 

articulated.



Overcoming the chaotic numerology of osteometry 31

16 February.
Dabbs, G.R., Moore-Jansen, P.H. 2010. A Method for Estimating Sex Using Metric 

Analysis of the Scapula, J Forensic Sci, śś: ŗŚş-ŗśŘ.
France, �.�. ŗşşŞ. Observational and metric analysis of sex in skeleton. In: 
.�. �eichs  

(ed.), Forensic Osteology. Advance in identification of human remains. Second Edition. 
�pringęeld: Charles C Thomas �ublisher.

Franchi, �., Bartoli, F., Borrini, M. ŘŖŗŘ. � ŘŖŖŖ �ear-Old Cold Case: the Violent �eath 
of a �oman Mariner Between �rchaeology and Forensic �nthropology, Journal of 
Biological Research, 85(1): 234-235.

	nes, M., Baldoni, M., MarcheĴi, �., Basoli, F., �eonardi, �., Canini, �., �icoccia �., 
Enei F., �ickards O., MartÇne£-�abarga, C. ŘŖŗŞ. Bioarchaeological approach to the 
study of the medieval population of Santa Severa (Rome, 7th–15th centuries), Journal 
of Archaeological Science: Reports, 18: 11-25.


owells, �.�. ŗşŝř. Cranial variation in man. A study by multivariate analysis of pattern 
of difference among recent human populations. Papers of the Peabody Museum of 
Archaeology and Ethology. Massachusset: Harvard University, Vol. 67. 


rdlicka, �. ŗşśŘ. Practical Anthropometry. 4th edition. Philadelphia: Wistar Institute of 
�natomy and Biology. 

Martin, �., �aller, 
. ŗşśŝ. Lehrbuch der Antropologie. �tuĴgart: Fischer Verlag.
Olivier, 	. ŗşŜŖ. Pratique anthropologique. Parigi: Vigot Frères.
�intaudi, �., Borrini, M., Mariani, �.�. ŘŖŗş. Ή̆ΝΕ·΍c ̓΅Ώ΅΍cΘφcȮ	iorgio il loĴatore. Il 

suo sarcofago ed il suo femore, Analecta Papyrologica, 31: 151-161.
Plochocki, J.H. 2011. Sexual Dimorphism of Anterior Sacral Curvature, J Forensic Sci, 

56: 162-164.
Rollet, E. 1888. De la mensuration des os longs des membres. Theses pour le doctorat en 

medicine. 1st series, 43: 1-128.
�cheuer, �., Black, �. ŘŖŖŖ. Development of Juvenile Osteology. �an �iego ǭ �ondon: 

Elsevier Academic Press.
Valoriani, �. ŘŖŗş. Cranial remains from the graveyard to the laboratory: restoration, 

conservation and craniometric analysis of medieval British skeletal samples. Diss. PhD 
Thesis, Liverpool John Moores University, United Kingdom.


