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Background:  

The Stature or height is one of the most used anthropometric measurements in clinical 

medicine for the calculation of many parameters. When the accurate measurement for stature 

is unobtainable, other surrogates are used to predict stature. Arm span and knee height are 

proven to be reliable predictors of stature in such circumstances. Inter and intra population 

variations may be observed in relation to anthropometry due to factors such as genetic 

makeup, age, gender and ethnicity. Though many Asian races have been studied in relation 

to these parameters, similar studies were not reported among any ethnic group or age group 

in Sri Lanka. Thus the aim of the present study was to analyze the correlation between 

stature and two anthropometric variables; the arm span and knee height of young Sinhalese 

medical students of University of Peradeniya, Sri Lanka, and to predict the best. 

 

Methods:  

Young Sinhalese medical students were selected randomly and stature, arm span and knee 

height were measured using standard anthropometric techniques. Pearson’s coefficients of 

correlation and regression equations were calculated using SPSS statistical package between 

stature and the two anthropometric variables. 

 

Results:  

A total of 196 Sinhalese medical students (101 male, 95 females) of 20-26 years of age were 

studied. The arm span showed a strong significant linear correlation(r) with stature 

(r=0.832,r
2
=0.692; r=0.879,r

2
=0.773, p=0.000.for males and females respectively) while 

knee height too has shown a similar relationship. (r=0.740,r
2
=0.0548;r=0.668, r

2
=0.446, 

p=0.000. for males and females respectively)  However arm span correlates best with the 

stature in this study group. Following equations were derived to predict the stature (Y). In 

males Y=48.801+ 0.6784 Arm span, and Y=73.945+ 1.784 Knee height, in females 

Y=47.451+ 0.678 Arm Span and Y=95.427+ 1.249 Knee height. 

 

Conclusion:  

Arm span is the best parameter to predict stature for both genders of young Sinhalese 

medical students of University of Peradeniya, Sri Lanka. 
 

 

Stature is the maximum distance measured from 

the point where the heel touches the floor to the 

highest point of the head while the person is in 

erect position 
1
. It is an easily measured and 

widely used anthropometric parameter in clinical  

medicine and in field of scientific research, such 

as calculation of BMI
2
, BMR, and Creatinine 

Height index
2,3

 and for interpretation of lung  

 

 

function tests. It is also used as an indicator of 

nutritional status
2 

The measurement of stature is either not possible 

or not accurate in situations where patients cannot 

assume the posture necessary for the accurate 

measurement. This difficulty may be encountered 

in critically ill patients who are monitored in ICU 

where many indexes are calculated using height
2
, 

Arm span and knee height are two such 

anthropometric variables proven by many (a) 

studies and used commonly at present
2, 3, 5

.  
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Arm span is the maximum distance between tips 

of the longest fingers of both hands while the 

person extends both arms at the level of the 

shoulders
1
. Knee height is defined as the length 

measured parallel to the long axis of the tibia from 

the heel of the foot to anterior surface of the thigh 

while ankle and knee are bent at a 90
0
 angle

1
. It 

has an additional advantage as it could be 

measured while patient is seated or even lying 

down
1, 6

. 
 

Therefore arm span and knee height could be used 

alternatively to predict the stature. Nevertheless it 

is important to know the best anthropometric 

measurement when both parameters could be used.  

Studies have shown that all these anthropometric 

parameters are being influenced by many genetic, 

environmental and biological factors
2, 3, 5

. Africans 

and Caucasians have a large body frame than 

Asians while males of all ethnicities have higher 

values than their female counterparts. Many 

studies have proven these associations. It is proven 

that a person’s growth in height ceases at the 

chronological age of 19years and after the age of 

30 years onwards age related regressions take 

place 
3, 7, 8

. Thus equations derived to predict 

stature using arm span and knee height is 

influenced by factors such as ethnicity age and 

gender
5
. 

 

Different ethnic groups in Sri Lanka may account 

for a different anthropometry and it demands 

similar studies among them to develop regression 

equations using arm span and knee height to 

estimate stature. 

 

The present study is aimed at analysis of  

correlation between height and two 

anthropometric variables; the arm span and knee 

height of young Sinhalese medical students of 

University of Peradeniya, Sri Lanka, and 

developing  regression equations for each 

category. 
 

Materials & Methods 

The study is a descriptive correlational study of 

stature, arm span and knee height of healthy 

Sinhalese medical students of the Faculty of 

Medicine, University of Peradeniya which was 

conducted throughout a period of two months 

from January to March in 2010. 

Ethical clearance for the study was granted by the 

Ethical Clearance Committee of the Faculty of 

Medicine, University of Peradeniya.  
 

 Students were randomly selected to be included in 

this study. Informed verbal consent was obtained. 

Students possessing skeletal deformities, physical 

disabilities, past history of skeletal injuries or 

diseases affecting bones and joints and students 

who cannot stand erect, who cannot bend their 

knee and who are on any form of hormonal 

medications were excluded. Students whose 

ancestors are not Sinhalese or mixed ethnic 

marriages within previous three generations were 

also excluded. Stature, arm span and knee height  

was measured using a device made by the 

researchers. This instrument incorporated the 

principles of a stadiometer, knee height caliper and 

principles of measurement of arm span
1
. It consists 

of a vertical ruler with two self retaining 

horizontal sliders to measure the stature and the 

knee height, and a horizontal ruler sliding on two 

vertical poles to adjust against the subject’s 

shoulders and measure arm span. These were 

made of wood steel and commercially available 

steel measuring tapes. All the measurements were 

done according to standard measuring techniques
1
 

by well trained investigators. Knee height was 

measured in the sitting position using a height 

adjustable chair. 

 

All measurements were performed thrice and the 

mean value was obtained. Statistical analysis was 

in SPSS 10 statistical package using Simple Linear 

Regression analysis and Pearson coefficients of 

correlation were calculated for stature and knee 

height and for stature and arm span. Prediction 

equations were then developed subsequently. 
 

Results 
The study population consisted of 196 subjects of 

20 to 26 years (101 males and 95 females). 

Stature, knee height and arm span measurements 

are shown in tables 1 and 2. 
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Table 1 Physical measurement of males.   

Table 2 Physical measurement of females. 

 

coefficients were 0.832 and 0.879 for males  

and females respectively 

In both genders mean arm span is higher than the 

mean stature. In females the mean difference is 3.7 

cm while in males it is 6.32 cm. A highly 

significant correlation between stature and arm 

span was observed in both genders and Pearson’s 

correlation. 

 

 

 

 

  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

      Figure 2 Regression of stature and knee          

      height of males. 

Figure 1 Regression of arm span and stature 

of males  

  

 
Variables 

Male 

Mean Standard 
Deviation 

Range 
 

Age (years) 23.08 1.4675 20-26 

Stature (cm) 168.03 5.4320 153.7-180.5 

Arm span (cm) 174.35 6.6099 157.5-189.3 

Knee height (cm) 52.75 2.2541 47.1-58.8 

 

 
Variables 

Female 

Mean Standard 
Deviation 

Range 

Age (years) 23.95 1.2913 20-26 

Stature (cm) 156.06 5.5453 145.3-172.5 

Arm span (cm) 160.30 7.1979 145.2-185.0 

Knee height (cm) 48.54 2.9651 42.1-58.8 
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A similar correlation was obtained between 

the stature and knee height. Pearson 

correlation coefficients for the latter were 

0.740 and 0.668 for males and females 

respectively. 

In males 69.2% and in females 77.3% of the 

variance of stature has been explained by the 

regression models developed using arm span. 

In contrast only 54.8% of the variance of 

stature in males and 44.6% in females have 

been explained by the model using knee 

height. 

 

Discussion 
When the accurate measurement for stature is 

unobtainable, it is computed using other 

surrogates. Arm span and knee height are the 

most widely used. This study analyses the 

correlation coefficients of stature and arm 

span and stature and knee height of a group of 

Sinhalese medical students of 20 -26 years in 

Sri Lanka. Regression equations are hence 

developed to predict stature.  

 

The major determinants of one’s height are the 

length of the long bones and the height of the 

vertebral column. At the time of fusion of long 

bones and completion of growth of the 

vertebral column the maximum stature is 

achieved. This skeletal growth stops at the age 

of 18 to 20 years
3,7,12

. After achieving 

maximum stature the bones are in relatively 

static period up to 40 years of age after which 

the natural process of senile degeneration 

takes place
7
. Some researchers have stated that 

there may be certain degree of independence 

between age and knee height
15

. 

 

It is observed that the males generally have 

higher anthropometric measurement than that 

of females in the present study. Similar 

observations are made in many studies
2, 8, 9, 10

. 

These differences may be due to gender 

associated genetic factors, hormonal factors 

and lifestyle factors
2, 8, 9, 10

. 

 

In the present study the difference in the arm 

span and height of the female group was 

3.7cm, and this observation is in line with a 

study by Mohanty et al
3
 where he studied a 

group of South Indian females of ages 20 to 26 

years and obtained a difference of 2.5cm. 

Similarly Steel and Chenier’s study
11

 found 

8.3cm and 3.3cm for Black and White females 

respectively. 

 

Mohanty et al
3
, Shahar & Pooy

4
, Zevrev & 

Chisi
13

 and Fatmah
8
 have shown significant 

strong positive linear relationships between 

arm span and stature. Similar higher 

correlations were shown in the present study 

too. Thus it is clearly evident that the arm span 

can be used as the predictor of stature, but it 

should be borne in mind that ethnic specific 

equations should be derived for a specific 

ethnicity
2, 3, 5

.  

Figure 3 Regression of arm span and 

stature of females  

   

Figure 4 Regression of knee height 

and stature of females  
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In the present study knee height too showed a 

positive linear relationship with height   

(r = 0.740 for males & 0.668 for females) 

while Li et al
12

, Shahar & Pooy
4
 and Fatmah

8
 

showed a better correlation between these 

parameters in their studies. This contradiction 

may be mainly due to the variations in mean 

ages of above study groups, and subsequently 

to ethnicity of study groups and other 

environment based factors of growth
3, 8

. This 

hypothesis is also favoured by a study 

conducted by Nunez
5
. 

 

In the present study it is evident that the arm 

span is superior to knee height in predicting 

stature as the age group studied has not yet 

started age related regression. Similar findings 

were observed by Shahar & Pooy
4
 (r =0.81 for 

males & 0.84 for females) although the mean 

age of the study group was 42.3years. 

 

Conclusion 
The best parameter to predict stature is the 

arm span for both genders of Sinhalese 

medical students aged 20 to 26 years in 

University of Peradeniya Sri Lanka. 

Regression equations derived to predict stature 

are, 

StatureMales (cm) = 48.801 + 0.6784 AS (cm) 

StatureFemales (cm) = 47.451 +0.678 AS (cm) 

StatureMales (cm) = 73.945 +1.784 KH (cm) 

StatureFemales (cm) = 95.427 +1.249 KH (cm) 
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