
270 J Contemp Med Sci | Vol. 3, No. 11, Summer 2017: 270–272

Original

Stature estimation from forearm length: an anthropological study in 
Iranian medical students
Mahnaz Poorhassan,a Tahmineh Mokhtari,b Shadan Navid,a Maryam Rezaei,c Ardeshir Sheikhazadi,c Sina 
Mojaverrostami,a Gholamreza Hassanzadeha 

aDepartment of Anatomy, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran.
bDepartment of Anatomy, School of Medicine, Semnan University of Medical Sciences, Tehran, Iran.
cDepartment of Forensic Medicine, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran.
Correspondence to Gholamreza Hassanzadeh (email: hassanzadeh@tums.ac.ir).
(Submitted: 12 February 2017 – Revised version received: 28 March 2017 – Accepted: 05 May 2017 – Published online: 26 September 2017)

Objective  Stature estimation is an important biological factor for forensic medicine to identify an individual. Forearm length can be 
used for the prediction of the stature in different populations. In the present study, the relation between forearm length and height 
was evaluated.
Methods  In a cross sectional study, a sample of 100 males and 100 females (aged 18 to 25 years) medical students from Iranian population 
was randomly entered into the study. Left forearm was measured by measuring tape. Stature was measured in standard position. The linear 
regression analysis was used to estimate the relation between forearm length and the stature.
Results  The mean age of subjects was 22 ± 2.21 years. Mean age of male cases was 22 ± 2.8 years and female cases was 21.9 ± 1.81 years 
and there wasn’t significant difference in the age of sex groups (P = 0.314). A significant differences were recorded in the height and 
forearm length of subjects between two sex groups (P = 0.0001). There was a correlation between height and forearm length of all subjects  
(r = 0.643, P = 0.0001). According to the linear regression, there was a relation between height and upper arm length of subject in all cases. 
Conclusion  According to the results, forearm length was a moderate predictor for stature estimation of medical students in Iranian 
population. 
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Introduction
Identification of decomposed human body remains is an 
important goal in forensic sciences. Age sex, stature and 
ancestry are biological characteristics of individuals which can 
be evaluated from skeleton remains of human many years after 
death.1–3 Stature is affected by genes and environment and can 
show the racial differences in different populations.4 Stature 
estimation can be performed from the long bones of limbs 
with the best results.5 Using the body parts for predicting the 
biological characteristics of individuals can confirm the results 
of forensic identifications.6,7 In this way, anthropological 
studies on the body parts are widely used in criminal cases, 
terrorist attacks and natural disasters to identify victims.8,9 
Anatomical methods based on reconstruction of entire body 
can’t be useful for stature estimation. However, stature pre-
dicting from body parts found in these events can be per-
formed by mathematical methods and linear regression 
equations can find the relation between body parts and 
stature.10–12 According to literature, the relation between 
stature and upper limb dimensions such as shoulder width, 
arm, forearm, hand, figures were studied in previous 
studies.13–19

In this study, the relation between forearm length and 
stature was evaluated by regression equation in Iranian med-
ical students.

Methods and Materials 
In a cross-sectional study, from October 2014 to May 2015, 
200 healthy subjects (100 males and 100 females, aged  

18 to 25 years) were randomly selected from middle socio-
economic status population. The subjects with skeletal 
deformities or pathological changes were excluded. All 
measurements were performed in standard position by 
standard anthropological instruments and all dimensions 
were taken in the unit of 1 cm. For avoiding interpersonal 
errors, all measurements were performed by a single person 
in a fixed time from 1:00 pm to 3:00 pm. All measurements 
were repeated. 

Stature Estimation
Stadiometer was used for stature (standing height) measurement. 
All subjects were in standard anatomical position, and their head 
was held in the Frankfort horizontal plane. Stature was defined as 
maximum distance from vertex of subject to the floor.

Forearm Length
The standard measuring tape was used for forearm length 
measurement. Forearm was in arm flexed position. Forearm 
length was defined as distance from the tip of olecranon and 
mid-point between radius and ulnar tuberosity. Left limb was 
used for estimations.

Statistical Analysis
Mean ± standard deviation was used for descriptive data. 
T-test was used for finding the differences between two sex 
groups. In addition, the correlations between quantitative data 
were checked. Linear regression equation analysis was used to 
find the relation between quantitative data. 
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Table 1.  Comparison of stature and forearm length in males and females in Iranian medical students

Sex

Male Female

Mean SD* Max Min SD* Max Min Mean

Age 19.73 1.08 22 18 20.62 2.07 26 18

Stature (cm) 180.02 5.73 196 171 162.37 5.76 176 150

Forearm length (cm) 28.98 1.92 33 26 25.90 1.79 29 22

*Standard Deviation; Max, Maximum; Min, Minimum.

Table 2.  �Linear regression for estimation of stature from upper 
arm length of medical students

Regression equation ± SEE R2 P-value

S = 73.69 + 3.54 × Forearm length (cm) 6.21 0.65 0.0001

SM = �118.916 + 2.108 × Forearm 
length (cm)

4.08 0.501 0.0001

SF = �112.461 + 1.109268 × Forearm 
length (cm)

4.64 0.36 0.0001

F, female; M, male; R2, Coefficient of Determination; SEE, Standard Error of 
Estimate; S, stature.

Results 
The mean age of subjects was 22 ± 2.21 years. Mean age of 
male cases was 22 ± 2.8 years and female cases was 21.9 ± 1.81 
years and according to t-test analysis. There wasn’t a signifi-
cant difference in the age of sex groups (P = 0.314).

Mean standing height of all subjects was 171.7 ± 10.19 cm. 
Mean height of males and females was 180.48 ± 5.76 cm and 
162.92 ± 4.42 cm, respectively. A significant differences were 
recorded in the height of subjects between two sex groups  
(P = 0.0001, and Table 1). As Table 1 shows, there was signifi-
cant difference in the forearm length of sex groups  
(P = 0.0001). There was a correlation between height and 
forearm length of subjects (r = 0.643, P = 0.0001). There was a 
correlation between height and forearm length of subjects  
(r = 0.427, P = 0.002). However, this correlation wasn’t 
recorded for female subjects (r = 0.142, P = 0.325). According 
to the linear regression, there was a relation between height 
and upper arm length of subject in all cases. In addition, there 
was a relation between stature and forearm length in male sub-
jects. However, this relation wasn’t recorded for female sub-
jects (Table 2).

Discussion 
Stature estimation is one of the most important factors in 
forensic and legal medicine for the identification of individual 
and in anthropological research in forensic examinations, pre-
diction of stature from remained body segments is impor-
tant.20,21 Various studies were conducted to evaluate the 
relation between stature and upper limb segments in Iran and 
other countries.13,21,22

In this study, 200 subjects were selected randomly from 
healthy population without skeletal abnormalities from med-
ical students. The mean age was similar in sex groups, and this 
could help to have a population with normal distributions in 
age factor. 

According to the linear regression, there was a moderate 
relation between stature and forearm length (S = 111.48 + 
2.261 × Forearm length (cm), R2 = 0.41, SEE = 7.85). 

Mathematical methods such as linear regression are the 
easiest and reliable methods for predicting the relation 
between stature and body segments.22 Akhlghi et al. (2012) 
find the correlation between forearm length and stature  
(r = 0.580) and showed that this factor is a poor predictor for 
stature estimation in comparison with other factors such as 
upper limb length (r = 0.635), arm length (r = 0.602), hand 
length (r = 0.695). This correlation was more reliable  
(r = 0.643) and superior to the upper limb length and arm 
length in the present study.13

Ilayperuma et al. (2010) could find a model for prediction 
of stature form forearm length in Sri Lankan population. Their 
formula for all subjects was Height = 97.252 + 2.645 (ulna 
length).23 Singh et al. (2013) used forearm length for predic-
tion of stature in north Indians. 

According to the results, mean stature was higher in 
male subjects than females. Srivastava et al. (2010),21 Ilaype-
ruma et al.23 demonstrated similar results in their studies. In 
addition, sexual dimorphism was observed in the results and 
forearm length was longer than female subjects. According 
to Akhlaghi et al. (2012) study, mean the forearm length was 
longer in male subjects than female subjects.13 This result 
confirmed the results of the present study. However, the 
mean forearm length obtained from this study was longer 
than results from their study According to dimorphism, the 
separated formula were reported for male subjects. However, 
this formula had a poor value for predicting the stature from 
forearm length in medical students (r = 0.425). For female 
subjects, the formula wasn’t obtained. 

Akhlghi et al. (2012) find the correlation between 
forearm length and stature in male (r = 0.354) and females 
(r = 0.299) in Iranian population. This correlation was 
more reliable for male subjects in the present study  
(r = 0.643). In addition, Ilayperuma et al. (2010) could find 
a model for prediction of stature form forearm length for 
males (r = 0.66) and females (r = 0.76) in Sri Lankan popu-
lation. In addition, Singh et al. (2013) used forearm length 
for prediction of stature in north Indians. Correlation con-
fection (r) was 0.601 for males and 0.531 for females.24 
Their results were more reliable than the results of the 
present study.

According to the results, forearm length was a moderate 
predictor for stature estimation of medical students in Iranian 
population. In addition, this factor is a poor predictor for male 
Iranians and is not suitable for female Iranians for stature  
estimation. n
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