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Measurement Error in 
Anthropometric Studies 
and its Significance in 
Forensic Casework
Dear Sir,
Estimation of the biological profile of a deceased is a 
prerequisite during the identification process of human 
remains. Highly decomposed, dismembered, and commingled 
remains are often brought for forensic examination in cases 
of high‑impact bomb blasts, terrorists’ attacks, homicides, 
airplane, road and train accidents, and natural disasters such 
as tsunamis, earthquakes, landslides, and fires. Estimation of 
stature is an important component of biological profile of the 
deceased along with other parameters such as estimation of 
age, sex, and ethnicity. For the same reason, researchers have 
taken up studies on stature estimation from different body 
parts. A strong relationship between arm span and stature of 
a person has been reported in literature.[1‑3] Sometimes, in 
incidents involving mass fatalities, the upper part of the body 
including arms and hands is available for forensic analysis 
and stature can be estimated using arm span. In this regard, 
research by Supare et al.[4] in Annals of Medical and Health 
Sciences Research is a useful addition to the existing literature.

Anthropometry is a highly objective method and reliable in 
the hands of trained anthropometrists. Anthropometric studies 
should be accurate and reproducible. When anthropometric 
measurements are reproduced or repeated, there may be 
variability in the measurements due to the differences in 
the inherent physical characteristics of the individuals 
and populations[5] that is known as intra‑individual and 
inter‑individual variability. Such differences in measurements 
of the human traits due to natural biological variations are 
unavoidable. However, the variations due to measurement 
error (ME)/technical error (TE)/personal error can be avoided 
or at least controlled to some extent for the precision and 
accuracy of the anthropometric studies. These errors often arise 
due to the improper calibration of equipments, inter‑observer 
and intra‑observer biases. Estimation of the ME/technical error 
of measurement (TEM)/TE thus, becomes an important part of 
any anthropometric study involving living beings, human, or 
skeletal remains. ME/TEM/TE is a measure of reproducibility 
and accuracy in anthropometric studies and studies conducted 
without its estimation are prone to major errors. The accuracy 
and precision of a study can be controlled by calculating the 
errors, which results in a more reliable data.[6‑8] Hence, it 
becomes essential for the researchers to calculate ME/TE/TEM 

in anthropometric studies meant to establish forensic standards 
based upon anthropometric methods. Minor deviations in the 
observed values are likely to affect the standards and ultimately 
erroneous reporting in a forensic casework.

Anthropometric methods require a good deal of experience 
before actually starting data collection. The control of precision 
and accuracy becomes crucial in case of measurements 
such as arm span and stature where a strict methodology 
is followed whereas measuring an individual to reduce the 
chances of MEs based on the methodology involved. Hence, 
certain international standards[9,10] are followed in locating the 
landmarks involved and taking the various measurements. In 
studies involving the arm span and stature, there is a likelihood 
of variability in position of arms. In this regard, the very 
important issue of observer bias also needs to be addressed. 
Noninclusion of aforementioned technical aspects in the 
study[4] can be considered as one of the weak links in terms 
of the study results.

The study pertains to the standards of the estimation of stature 
from arm span in living subjects. The arm span is likely 
to vary pre and postmortem due to the difference between 
living muscles and muscles that have tightened due to rigor 
mortis. Hence, the utility of these standards on the deceased 
individuals and human remains will be limited. There are 
marked differences in the methodologies as well as in the 
measurements involved on dead bodies in supine position as 
well as in the living individuals/standing posture. While living 
subjects cooperate in placing the body in a particular position 
required for taking a particular measurement especially in 
measuring the arm span that is taken with both the arms 
outstretched, breaking the rigor to obtain a particular position 
may in itself be a cumbersome procedure. The differences may 
be well marked in cases of stature[11] and arm span as explained 
earlier due to the methodology in taking these measurements. 
Most certainly anthropometric methodologies followed on the 
living cannot be applied on the dead as considerable differences 
exist between the pre and postmortem measurements. The 
measurement standards would be more appropriate and 
applicable in forensic situations if the measurements were 
taken on the dead bodies.

Another potential source of error in the original manuscript 
pertains to the fact that all measurements were conducted on 
medical students, who probably tend to be better nourished, 
have better access to healthcare and thus, healthier overall 
compared to the average and/or poor individuals. The 
observations of the study by Supare et al.[4] thus, may have a 
limited applicability on the general population in the region. 
A  truly random sample population regarding ethnicity, 
socioeconomic status, and nutrition, etc., may thus be necessary 
to determine a reliable level of error in this regard.
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The present communication emphasizes on the very essential 
methodological issues involved in taking measurements in 
anthropometric studies used in establishing forensic standards. 
Our observations and suggestions should help the researchers 
in taking up these issues in future studies pertaining to the use 
of anthropometry in identification of individuals.
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