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Background: 

Anthropometry (Greek, literally meaning “measurement 
of humans”) refers to the measurement of the human in-
dividual for the purpose of understanding human physical 
variation. The face is involved in many syndromes of dys-
morphogenesis.1 To treat congenital or post-traumatic facial 
disfigurements in members of these groups successfully, 
surgeons require access to craniofacial databases based on 
accurate anthropometric measurements. Normative data of 
facial measurements are indispensable for precise determi-

nation of the degree of deviations from the normal.2 There 
is importance of anthropometric indices of head and face in 
forensic medicine, surgery, pediatrics and medical imaging 
techniques. The philtrum of the upper lip has a unique con-
figuration and is a landmark of individual distinction. Since 
it is frequently involved in disfiguring oro-facial malforma-
tions, it is important that a thorough understanding of its 
anatomical relationships be established so that functional 
and aesthetic surgical corrections can be accomplished.1 An-
thropometric measurements of the nose may help to answer 
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important clinical questions in research on the effects of sur-
gery on nasal and facial development.3

Methods:

The study was an observational; hospital based cross 
sectional study; performed at R.G. Kar Medical College 
and Hospital, Kolkata, India and was conducted from Jan., 
2009-August 2009 and again from Sept, 2011 to Dec, 2011. 
The parents of the babies belonged to Kolkata and nearby 
areas of West Bengal, so the ethnic origin of the babies was 
Bengali. 

Measurements were taken of 6 distinct parameters of cra-
niofacial region of 1860 healthy newborns (both male and 
female) and body weight was recorded. Values were com-
pared in both sexes and also in normal and low birth weight 
babies.

The babies with following criteria were included in the 
study sample only:

i) The full term (37-40 weeks of gestation), healthy babies 
born by any means 

ii) The babies devoid of any gross congenital anomalies 

iii). Babies without any history of birth asphyxia, any form 
of distress or illness

iv) Babies without maternal history of Diabetes Mellitus, 
Hypertension, cardiac and renal diseases.

Total 1571 babies were included in this study. The babies 
were divided into 4 groups according to their sex and birth 
weight for easier comparison and description, they are:

1. Normal birth weight (NBW) male 

2. Normal birth weight (NBW) female

3. Low birth weight (LBW) male

 4. Low birth weight (LBW) female

 In the study population, normal birth weight newborns 
(male 530, female 530) were total 1060 and low birth weight 
(male 400, female 400) newborns were 800 in numbers.

Parameters for the study are as follows-

1. Length of nose -Nasion to a point at tip of the nose in line 
with the upper edge of both nostrils.4

2. Height of nose- Distance from base of columella to a 
point at tip of nose in line with the upper edge of both nos-
trils.4

3. Width of columella -Measured at middle portion of col-
umella with a caliper.4

4. Length of philtrum- From the base of columella to the 
midline depression of vermillion border.4

5. Width of philtrum- Two points were marked at the base 
of the philtrum; at junction of vertical ridge of philtrum and 
vermillion border of upper lip. The width between these 
points was taken as the philtral width.5

6. Length of oral commissure- distance between the cor-
ners of mouth.6

7. Birth weight – recorded from the corresponding history 
sheet (hospital bed ticket) of the newborns.

By international agreement low birth weight has been de-
fined as a birth weight of less than 2.5 kg (up to and in-
cluding 2499 gm), the measurement being taken preferably 
within first hour of life, before significant postnatal weight 
loss has occurred.7 A LBW infant is any infant with a birth 
weight of less than 2.5 kg regardless of gestational age.8 
Body weight of the babies were collected as per available in 
hospital records as ideally the newborn body weight should 
be recorded within first hour of life.9

This study was performed after proper approval by the Eth-
ics committee and with prior written consent of parents of 
the babies. All the measurements were taken in presence of 
a resident pediatrician during day time from 2 pm to 4 pm on 
weekdays when the cases were asleep. It was done to avoid 
variation due to facial expression.

The measurement was delayed for 24 hours after birth to 
allow facial swelling and distortions to recede. Every mea-
surement was taken twice by the same examiner and record-
ed in the corresponding form. A third reading was taken if 
the initial two measurements showed a large discrepancy, 
and the two closer readings would then be used. The head 
circumference was measured using a non- stretchable mea-
suring tape in centimeters. The remaining parameters were 
measured by spreading calipersand digital calipers taking 
into account the error if any, in the instruments. All the val-
ues were tabulated, compared and analyzed by using Epical 
2000 v1.02 statistical software.

Results: 

Total 1860 newborns were selected for study. Among them 
the number of normal birth weight (NBW) male and female 
was 530 each and low birth weight (LBW) male and LBW 
female was 400 each. The average birth weight of male 
newborns with NBW is 2.75 kg where as it is 2.9 kg in 
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case of normal female newborn. In case of LBW male and 
female newborns the average weight is 2.15kg and 2.16 kg 
respectively. We have obtained the measurements of the 
normal nose length, height of nose, length and width of 
philtrum, width of collumella, and oral commissural distance 
in normal and low birth weight newborn population of 
Kolkata. All the values have been analyzed statistically and 
tabulated. All the measurements are given in centimeters.

In table 1 and 2, the mean and standard deviation of all 
parameters in normal and low birth weight babies of both 
sexes have been plotted. In addition, the values have been 
compared for any statistically significant difference.

Table 1: Gender wise comparison of various parameters of 
normal birth weight children

Parameters
Male (NBW) 

in cm.
Female 

(NBW) in cm)

t-v
alu

e

p-
va

lu
e

Mean S.D. Mean S.D.

Nose length 1.53 0.11 1.5 0.14 3.88 0.00

 Height of nose 0.73 0.09 0.69 0.07 8.08 0.00

Width of collumella 0.29 0.05 0.27 0.06 5.09 0.00

Length of philtrum 0.79 0.09 0.7 0.14 12.45 0.00

Width of philtrum 0.52 0.07 0.5 0.08 4.33 0.00

Oral commissural 
distance

2.15 0.15 2.14 0.13 1.16 0.25

Table- 2: Gender wise comparison of various parameters of 
low birth weight children

Parameters
Male (LBW) 

in cm 
Female (LBW) 

in cm

t-v
alu

e

p-
va

lu
e

Mean S.D. Mean S.D.

Nose length 1.45 0.12 1.38 0.13 7.91 0.00

Height of nose 0.73 0.09 0.69 0.09 6.29 0.00

Width of collumella 0.28 0.13 0.23 0.04 7.35 0.00

Length of philtrum 0.73 0.17 0.67 0.15 5.29 0.00

Width of philtrum 0.38 0.15 0.5 0.1 3.33 0.00

Oral commissural 
distance

2.1 0.14 2.09 0.25 0.7 0.49

From table 1, it is clear that, the NBW male has statistically 
highly significantly higher values in all parameters than 
NBW females except oral commissural distance. 

Similarly, Table 2 shows that, LBW male babies again have 
statistically highly significantly higher values in all but the 

oral commissural distance than the LBW females.

In table 3 and 4, the values of NBW males and females 
have been compared with their LBW counterparts. The 
NBW male newborns have statistically significantly higher 
values in nose length, length and width of philtrum and oral 
commissural distance than the LBW male newborns (Table 
3).

Table 3: Comparison of various parameters in male children 
of different birth weights

Parameters

Male(NBW) 
in cm.

 (n=530)

Male (LBW) 
in cm.,

 (n=400) t-v
alu

e

p-
va

lu
e

Mean S.D. Mean S.D.

Nose length 1.53 0.11  1.45  0.12 10.56 0

 Height of nose 0.73 0.09  0.73  0.09 0.00 1

Width of collumella 0.29 0.05  0.28  0.13 1.62 0.11

Length of philtrum 0.79 0.09  0.73  0.17  6.94 0.00

Width of philtrum 0.52 0.07 0.38 0.15 18.93 0.00

Oral commissural 
distance

2.15 0.15 2.1 0.14  5.18  0.00

The NBW females have statistically significant higher values 
in nose length, length of philtrum, width of collumella and 
oral commissural distance only (Table 4) than their LBW 
counterpart.

Table 4: Comparison of various parameters in female 
children of different birth weights

Parameters
Female (NBW)   
in cm. n=530                                                                       

Female 
(LBW) in cm.  

n=400 t-v
alu

e

p-
va

lu
e

Mean S.D. Mean S.D.

Nose length  1.5  0.14 1.38 0.13  13.34 0.00

 Height of nose 0.69 0.07 0.69 0.09 0.00 1

Width of collumella  0.27  0.06 0.23 0.04  11.52 0.00

Length of philtrum  0.7  0.14 0.67 0.15  3.14 0.002

Width of philtrum  0.5  0.08 0.5 0.1  0.00 1

Oral commissural 
distance

 2.14  0.13 2.09 0.25  3.95 0.00

So, our study shows significant sexual dimorphism in 
most of the facial anthropometric parameters among NBW 
newborn population where the males have statistically 
significant higher values. This pattern of sexual dimorphism 
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has also been observed in LBW newborn group where the 
values were again higher for male babies. 

Discussion:

India is a land of diversity and people of different provinces 
have different food habit, life style, socio-cultural trend and 
ethnicity. The diversity is evident in their physical structure 
and anthropometric parameters.

The present study was conducted to obtain a baseline stan-
dard criterion of lip-nose complex of East Indian (Kolkata) 
population.  The values for North Indian population are mar-
ginally different from this set of values.1 Both these studies 
have one similar finding that a statistically significant sexual 
dimorphism observed in philtral length in healthy newborns 
with normal birth weight.  In comparison to another study 
in Chinese babies width of columella at mid point  showed 
similar value whereas other parameters showed no similar-
ity.10

In a study of nose and upper lip region on neonates of West-
ern part of India shows higher values in philtral length in 
both normal male and female newborns, but the average val-
ues for males are higher than female neonates.11 It supports 
our study finding.

The oral commissural length is almost similar among neo-
nates of Western and Eastern parts of India. It is 21.5 mm 
and 21.5 mm for Eastern Indian male and female newborn 
of normal birth weight whereas the mean value for oral 
commissural length in male and female neonates for West-
ern part of India is 23.6 and 22.1 mm respectively. But these 
values are quite higher in case of Caucasians (33mm and 
35 mm), Chinese (33 mm and 34 mm) and Black (35 and 
38 mm) neonates.11-13 In a study at Pondicherry (1991), two 
hundred term healthy neonates were examined and 14 an-
thropometric measurements were taken in the face and ear 
region. Difference between the sexes was observed in ear 
length, ear breadth, and philtrum.14 It also supports our find-
ings in case length of philtrum. Study of these age related 
morphological variations within the nose and upper lip re-
gion is not available for Indians. For years together the an-
thropometric measurements for surgical reconstructions are 
based on basic values for western population resulting in the 
time of surgical repair being based on western growth pat-
terns, which actually differs for Indians.11 The human body 
dimensions are affected by ecological, biological, geograph-
ical, racial, gender and age factors and for this reason every 
population group should have their definite anthropometric 
data set for future reference.15 In different countries all over 
the world, even at different parts of India, various teams of 

scientists have been gathering the data of different cranio-
facial parameters for future reference. This study is a small 
initiative for preparing a reference data set for the newborn   
population of Eastern part of India and to provide a ready 
database to the clinicians.

Conclusion: We here present a set of reference value for the 
newborn population (both normal and low birth weight) of 
East India (Kolkata).
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