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INTRODUCTION

Anthropometry is the systemic collection and correlation 
of  measurements of  the human body and its different 
parts. Anthropometry can be used in the diagnosis and 
treatment of  syndromes of  dysmorphogenesis, plastic 
and reconstructive surgeries of  the face, orthodontic 
research, identification of  race, identifying racial variation, 
criminal identification, to assess the nutritional status of  
children, in ergonomics, etc.1,2 The measurement of  head 
circumference (HC) is an important screening procedure for 

detecting nutritional status, proper growth and anomalies 
of  head growth. Auricular anomalies and intercanthal 
dimensions are important in the diagnosis and treatment 
of  several congenital disorders, systemic syndromes, and 
genetic conditions.3,4 “Low-set ear” indicates the depressed 
positioning of  the pinna in two or more standard deviations 
below the population average, and this condition is also 
associated with some congenital syndromes.5

The published data about the standard craniofacial 
measurements and distribution of  low-set ears in the 
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newborn population of  West Bengal is rare in literature. 
The main objectives of  this study were the following to 
obtain baseline data of  craniofacial parameters including 
head length (HL), head width (HW), HC, intercanthal 
distance (ID), ear length (EL); to acquire the knowledge 
about the distribution of  various head shapes and low-set 
ear in the healthy newborn population of  West Bengal; and 
to establish the sexual dimorphism if  any.

Aims and objectives
The primary aim and objective of  this study was to collect 
a baseline data about various craniofacial parameters in 
healthy newborn population of  West Bengal, which is 
lacking in literature, for the clinicians of  relevant disciplines.

MATERIALS AND METHODS

We conducted an observational, cross-sectional, hospital-
based study at a Government Hospital of  West Bengal 
with approval from the university ethics committee over 
1½years (2009–2010). The inclusion criteria for the study 
population were as follows: healthy full-term newborn (37–
40 weeks of  gestation) without any birth asphyxia, distress 
or any obvious congenital anomaly, no maternal history of  
diabetes mellitus, hypertension, cardiac and renal diseases 
and having both parents born at West Bengal. According 
to the inclusion criteria, a total of  1860 babies were selected 
for this study. After obtaining informed ascent from the 
parents, anthropometric measurements could be performed 
on 1571 healthy newborns within 24–48 h of  their birth. The 
measurements were taken with proper aseptic precautions 
at the Nursery of  the Government Hospital in the presence 
of  a resident pediatrician. The birth weight (BW) and 
identification details of  the babies were collected from 
the babies’ birth records. The HC was measured using a 
nonstretchable measuring tape and the rest of  the parameters 
with spreading calipers, and digital calipers considering the 
error, if  any. The study was performed between 2 and 4 
pm on all the weekdays during the study period when the 
cases were asleep, and measurements were done by a single 
researcher to reduce interobserver bias. Every measurement 
was recorded twice by the same examiner, and the average 
of  the two was taken (Figure 1).

The babies were divided into four groups: normal BW 
(NBW) male, NBW female, low BW (LBW) male, and 
LBW female. The following parameters were measured 
and noted.1,6-14

1. HL – glabella to furthest occipital point
2. HW – greatest breadth at the right angle to the median 

plane along the lateral aspect of  the parietal bone
3. HC – diameter of  the head above the supraorbital 

ridges and ears covering the occipital prominence

4. ID – the distance between the inner corners of  eye 
fissures where the eyelids meet

5. EL – Superior to the inferior aspect of  the ear
6. Ear position – “low-set ear” has been defined as ears 

placed below the imaginary central horizontal line 
drawn by joining both the medial canthi of  eyes and 
extended to the side of  the face

7. Cephalic index (CI) – (maximum width of  skull/
maximum length of  the skull) * 100

8. BW – “LBW ” has been defined as weight <2.5 kg (up 
to 2499 g) regardless of  gestational age, weight being 
taken preferably within 1st h of  life.

The obtained data were analyzed using Microsoft Excel 
and EpiCalc 2000 version 1.02 software.

RESULTS

The measurements of  1571 newborn babies were analyzed 
in the study; 890 babies were of  NBW, whereas the rest 
were of  LBW (Table 1).

The means and standard deviation of  all the parameters 
were calculated and compared between NBW male and 
female babies (Table 2) and between low-birth-weight male 
and female babies (Table 3). No statistically significant 
sexual dimorphism was noted in any group.

The parameters were also compared between normal versus 
low-birth-weight male babies (Table 4) and between normal 
and LBW female babies. The HL, HW, HC, EL, and ID 
were statistically significantly higher in NBW males than 
LBW males. In the case of  females, the HL, HW, ID and 

Figure 1: Measurement of head length and head circumference

Table 1: Demographic data of the study population
Newborn group Number Percentage Mean birth 

weight (kg)
NBW male 530 33.74 2.75
NBW female 360 22.92 2.9
LBW male 281 17.89 2.15
LBW female 400 25.46 2.16
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EL were statistically significantly higher in NBW females 
than the LBW females (Table 5).

The distribution of  low-set ears has been tabulated 
(Figure 2). It varied from 0.043% to 0.057% in the study 
population. There was no statistically significant difference 
in the distribution of  low-set ears in NBW babies versus 
LBW babies. The distribution of  various head shapes in the 
population of  West Bengal has been tabulated (Figure 3). 
The most common variety was mesocephalic in both 
genders, followed by dolichocephalic.

DISCUSSION

The present study provided a range of  datasets for HL, HW, 
HC, ID, EL, CI and distribution of  low-set ears in NBW 

and LBW male and female newborn population at West 
Bengal, Eastern India. This study could not establish any 
statistically significant sexual dimorphism; however, most 
of  the parameters showed statistically significant higher 
values in NBW newborn than LBW newborn population.

The present study revealed average HL of  NBW males 
newborn in West Bengal is 11.5± 0.387cm, which is 
comparable to the average HL of  Turkman and Fars males 
newborn in Iran, where the values are 11.44±0.529 cm 
and 11.453 cm, respectively.7 The average measurement 
in sikkimese males and females was 10.03±0.74 and 
10.05±0.52 cm, respectively, which is relatively lower than 
the present study.15

Table 2: Comparison of parameters between NBW 
(normal birth weight) male and female babies
Parameters Male  

(n=530)
Female 
(n=360)

P-value

Mean SD Mean SD
Head length 11.5 0.387 11.549 0.438 0.58
Head width 8.82 0.331 8.86 0.451 0.63
Head 
circumference

34.254 0.881 33.56 5.319 0.35

Intercanthal 
distance

1.963 0.152 1.903 0.169 0.08

Ear length 3.417 0.288 3.377 0.245 0.497

Table 3: Comparison of parameters between 
LBW (low birth weight) male and female babies
Parameters Male  

(n=281)
Female 
(n=400)

P-value 

Mean SD Mean SD 0.58
Head length 11.004 0.463 10.943 0.412 0.63
Head width 8.277 0.179 8.449 0.336 0.35
Head 
circumference

32.588 1.376 32.859 0.965 0.08

Intercanthal 
distance

1.838 0.179 1.803 0.148 0.497

Ear length 3.269 0.235 3.238 0.275 0.72

Table 4: Comparison of parameters between 
NBW and LBW male babies
Parameters NBW male 

(n=530)
LBW male 

(n=281)
P-value

Mean SD Mean SD
Head length 11.5 0.387 11.004 0.463 0.000*
Head width 8.82 0.331 8.277 0.179 0.000*
Head 
circumference

34.254 0.881 32.588 1.376 0.000*

Intercanthal 
distance

1.963 0.152 1.838 0.179 0.002*

Ear length 3.417 0.288 3.269 0.235 0.02*
(*) means statistically significant

Table 5: Comparison of parameters between 
NBW and LBW female babies
Parameters NBW Female 

(n=360)
LBW Female 

(n=400)
P-value

Mean SD Mean SD
Head length 11.549 0.438 10.943 0.412 0.000*
Head width 8.86 0.451 8.449 0.336 0.000*
Head 
circumference

33.56 5.319 32.859 0.965 0.41

Intercanthal 
distance

1.903 0.169 1.803 0.148 0.007*

Ear length 3.377 0.245 3.238 0.275 0.023*
(*) means statistically significant

Figure 2: Distribution of low-set ear

Figure 3: Distribution of head shapes
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The average HW and HC of  normal male newborn in the 
present study were 8.82±0.331 cm and 34.254±0.881 cm, 
whereas those values were 8.804±0.632 cm and 
34.998±1.485 cm, respectively, in the Turkman male 
newborn of  Iran. Hence, the values of  craniofacial 
parameters of  Iran and West Bengal are quite similar.7 
The average HW and HC of  male and female newborn 
were 34.53±1.52 and 34.28±1.30 and 9.17±0.79 and 
8.89±0.57 cm, respectively, in the Sikkimese newborn quite 
close to newborn of  West Bengal.15

In a study at Ludhiana, the HC of  male and female newborn 
was 33.23±1.57 cm and 33.19±0.78 cm, respectively, which 
are slightly less to those of  newborn of  West Bengal.1 In a 
study at Maiduguri Metropolis, the average HL, HW, and 
HC of  male and female newborn showed slightly higher 
values than those of  West Bengal.16 In the same study, the 
CI of  the male and female newborn of  the Kannuri tribe 
were 70.03 and 77.15, respectively, whereas in West Bengal, 
these values were 76.17 and 76.78, respectively.16

The study conducted in Iran showed that dominant and 
rare types of  head shapes were mesocephalic (36.5%) and 
hyperbrachycephalic (8.9%), respectively.7 In the present 
study, the predominant head shape was mesocephalic 
(45%) too; however, the second-most common was 
dolichocephalic (34.5%). In a study at Gujarat, the 
mesocephalic was the predominant head shape.17

The study at Ludhiana showed the average ICD and 
EL in normal male newborn was 2.005±1.43 and 
3.755±2.24 cm, respectively, whereas the values of  the 
above parameters in the present study were 1.963± 
0.152 cm and 3.417±0.288 cm, respectively.1 The values 
of  both studies are quite comparable.

The present study failed to show any statistically significant 
difference between the male and female newborn; however, 
previous studies1,18 found statistically significantly higher 
values for EL in male newborn compared female newborn. 
The study by Fok et al., showed ear position was normal 
in nearly all newborn and this data supported our study 
findings.18 In the present study, the maximum EL in female 
newborn was 40 mm, whereas a previous study in Germany 
reported the maximum EL in female newborn was 52 mm.19 
In a study at Puducherry, statistically significant higher 
values were noted in male EL. In another previous study on 
the Persian population most of  the cranial parameters had 
statistically significant higher values in adult male; however, 
the present study could not find any such.20,21

The present study was conducted on 1–2 days old newborn 
population of  Eastern India, which has been rarely done 
before as per published literature. This study included 

both normal and LBW healthy newborn of  a considerable 
number which made the study unique. Future studies 
should be conducted on a multicentric approach on a 
larger population size, and on various age groups. The 
use of  3D photographs, stereophotograph, and computed 
tomography data of  subjects and using special software 
for analyzing various parameters of  the face might be able 
to produce a more dependable data set for clinicians.22-27

Limitations of the study
Some of  the limitations of  the study were following- it 
was limited to a single hospital, only a few cranio-facial 
parameters were measured, and all the measurements were 
manual. More detailed and exact values of  all possible 
craniofacial parameters should be collected using advanced 
technologies in future studies.

CONCLUSION

The present study showed that the statistically significant 
sexual dimorphism could not be established in craniofacial 
parameters among newborn populations of  West Bengal, 
Eastern India; however, the NBW newborn had statistically 
significant higher values of  all the parameters than healthy 
LBW newborn. Distribution of  low-set ear was 0.043–
0.057% across the whole newborn population including 
babies of  both genders and all BWs. Distribution of  low-set 
ear did not vary statistically significantly across the normal 
and LBW newborn group. These results could be readily 
used as a reference data set by the clinicians and researchers 
for newborn pediatric population at this geographical area.
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