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ABSTRACT
INTRODUCTION
Height is a significant parameter for growth and development of an individual. Arm span and knee height measurement are
useful when accurate measurement for stature is unobtainable. Studies have shown that the relationship between stature
and arm span varies with age and population. Thus, the aim of the present study was to analyze the correlation between
stature and two measurements; the arms span and knee height of medical students of Kathmandu Medical College Public
Limited, Kathmandu, Nepal.
MATERIAL AND METHODS
This is a descriptive study. A total two hundred medical students, presently studying at Kathmandu Medical College, aged
between eighteen and twenty eight years were randomly selected as the subjects for the present study. Among them,
seventy six were females and one hundred twenty four were males. Arm span and knee height was measured by flexible
steel tape and height was taken by stadiometer. The collected data were tabulated and SPSS 20 was used to perform
analysis.
RESULTS
There is statistically strong correlation (r) between height and arm span (r=0.858, =0.736; r=0.849,=0.720, p<0.01 for
males and females respectively) while knee height too has shown a similar relationship (r=0.882, =0.778,
r=0.819,=0.670, p<0.01 for males and females respectively).
CONCLUSION
This present study revealed that both arm-span and knee height can be used in estimation of the height of both males and
females. The regression equations so derived can be used in cadavers or an amputee or bed ridden patients with fairly
accurate results. This can be helpful in medico- legal cases as well as in study of anthropology.
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INTRODUCTION
Height is an important factor to assess nutritional status since
accurate measurement of stature is very important in
determining Body Mass Index (BMI), BMR, and for
interpretation of lung function tests.1 However, measurement
of stature in elderly people may not be measured perfectly due
to kyphosis and scoliosis, non-ambulatory and critically ill
patients. Arm span is the maximum distance between tips of
the longest fingers of both hands while the person abducts both
arms at the level of the shoulders at 90 degree angle. 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 knees are bent at a 90º angle.2 It has
an additional advantage as it could be measured while patient
is seated or even lying down.3, 4 Many studies have shown that
all these anthropometric parameters are being influenced by
genetic, environmental and biological factors.1,4,5 It has shown
that a person's growth in height ceases at the chronological age
of 19 years and after the age of 30 years onwards age related
regressions occur.4,6,7 Thus, equations derived to predict stature
using arm span and knee height is influenced by factors such
as ethnicity age and gender.5 In the elderly people, it is
appropriate to estimate stature from measurement of knee
height and arm span.2, 8
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 have not been done in Nepal. The aim of the present
study is to analyze the correlation between stature and two
anthropometric variables; the arm spans and knee height of
students of Katmandu Medical College, Duwakot, Nepal.
MATERIAL AND METHODS
The study was carried out in the Kathmandu Medical College
Duwakot, Kathmandu, Nepal. A total number of 200 students
(males=124 and females=76) of 18-28 years of age were
studied. A fixed time 11 am to 4 pm was selected for the
physical measurement to eliminate the discrepancies due to
diurnal variation. This is a descriptive study which was
conducted throughout a period of three months from January
to March 2017. Ethical clearance for the study was granted by
the Ethical Review Committee of Kathmandu medical college
public limited (Ref 31082016).
Students were randomly selected and 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.9 Arm span was
measured with a flexible steel tape between the tips of both
middle fingers of horizontally abducted and maximally
outstretched hands and fingers with the subjects standing and
facing the wall. Knee height is defined as the distance from the
heel of the foot to the top of the patella, (most anterior surface
of the femoral condyles of the thigh, medial being more
anterior) with the ankle and knee each flexed to a 900 angle
measured by flexible steel tape. Standing height was
measured using a stadiometer against the wall on barefoot
with their heels together and the heels, buttocks and back
touching the stadiometer.
All measurements were performed thrice and the mean value
was obtained. The data was collected, tabulated and
statistically analyzed by using SPSS version 20. Simple linear
Regression analysis in the form of equation Y=a + bx, where Y
is stature and arm span and knee height are independent
variable (X) and Pearson coefficients of correlation were
calculated for stature and knee height and for stature and arm
span. Prediction equations were then developed subsequently.9
RESULTS
A total of 200 students of Kathmandu Medical College
(male=124, females=76) of 18-28 years of age were studied.
There is statistically strong correlation (r) between height and
arm span. (r=0.858,=0.736; r=0.849,=0.720, p<0.01 for males
and females respectively) while knee height too has shown a
similar relationship (r=0.882,=0.778, r= 0.819, = 0.670,
p<0.01 for males and females respectively). Following
equations were derived to predict the stature (Y). In males,
Y=46.678+ 0.711 arm span, and Y=58.736+ 2.213 knee
height, in females Y=46.678+ 0.711 arm Span and Y=59.109+
2.313 knee height. Stature, knee height and arm span
measurements are shown in following tables 1, 2 and 3.
Table 1. Physical measurement of all students
Variables
Age (yrs)
Stature (cm)
Arm span (cm)
Knee height (cm)

Mean
20.6
165.2
167.5
46.7

Standard deviation
1.4
8.3
10.3
2.7

Range
(18-28)=10
(146.5-184)=37.5
(142-192)=50
(39-59)=14

Table 2. Physical measurement of male students
Variables
Age (yrs)
Stature (cm)
Arm span (cm)
Knee height (cm)

Mean
20.9
169.6
173
48

Standard deviation
1.4
6.5
7.8
2.5

Range
(18-28)=10
(152-184)=32
(149-192)=43
(53-41)=12
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Table 3. Physical measurements of female students
Variables
Age (yrs)
Stature (cm)
Arm span (cm)
Knee height (cm)

Mean
20.0
157.9
158.4
44.6

Standard deviation
1.3
5.3
6.8
2

Range
(18-27)=9
(172-146.5)=25.5
(173-142)=31
(49-39)=10

Figure 4. Scatter diagram and regression line showing
relationship between knee height and stature of male
DISCUSSION

Figure 1. Scatter diagram and regression line showing
relationship between arm span and stature of female

Figure 2. Scatter diagram and regression line showing
relationship between Knee height and stature of female

This study analyses the correlation coefficients of stature and
arm span and then stature and knee height of the Nepalese
medical students. Regression equations were derived to
predict the stature. The study found that the males have higher
anthropometric measurement than that of females in our study.
Similar kinds of observations are made in other studies.1,8,10,11
These differences may be due to gender associated genetic
factors, hormonal factors and lifestyle factors.1,8,10,11 In the
present study, the difference in the arm span and height of the
female group was 0.54 cm, and a study by Mohanty et al4
where he studied a group of South Indian females of ages 20 to
26 years and obtained a difference of 2.5 cm. Similarly, Steel
and Chenier's12 study found 8.3 cm and 3.3 cm for black and
white females respectively.
In the present study, knee height measurement has also shown
a positive linear relationship with height (r=0.882,=0.778,
r=0.819, ,=0.670, p<0.01 for males and females respectively)
but Fatmah,8 Li et al11 and Shahar & Pooy13 showed a better
correlation between these parameters in their studies. It may
be due to the variations in mean ages of above study groups,
ethnicity of study groups and other environmental factors of
growth.4, 7 It is 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.1, 4,
5

After achieving maximum stature, the bones are in relatively
static period up to 40 years of age then the natural process of
senile degeneration takes place.7
The present study has shown that the arm span is superior to
knee height in predicting stature as the age group studied has
not yet started age related regression and the mean age was
20.56 years. Similar findings were observed by Shahar &
Pooy13 (r =0.81 for males & 0.84 for females) although the
mean age of the study group was 42.3 years.
Figure 3. Scatter diagram and regression line showing
relationship between arm span and stature of male

Our study showed significant strong positive linear
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relationships between arm span and stature and similar higher
correlations were shown by Mohanty et al4, Shahar & Pooy13
and Zverev & Chisi14 too.
Regression equations derived to predict stature in Srilankan
population are: Stature for males (cm) = 48.801 + 0.6784 AS
(cm), stature for females (cm) = 47.451 +0.678 AS (cm),
stature for males (cm) = 73.945 +1.784 KH (cm), stature for
females (cm) = 95.427 +1.249 KH (cm) 9 and the regression
equations for prediction of stature (Y) in our study are: In
males Y=46.678+ 0.711 arm span, and Y=58.736+ 2.213 knee
height; in females Y=46.678+ 0.711 arm span and Y=59.109+
2.313 knee height.
CONCLUSION
From the present study, it was concluded that arm span is the
most reliable body parameter for predicting the height of an
individual. The data obtained in the study may be useful as a
reference in anthropologic, forensic and genetic research.
Although, the sample size is not enough for representation of
whole Nepalese population but it will serve as a basis of
comparison for future studies in Nepalese population.
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