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INTRODUCTION

One of the most important objectives of anatomy and anthro-
pology lies in understanding the morphological and anatomi-
cal variation from an evolutionary and racial point of view of 
humankind both at the individual as well as population-level. 
Study of morphological and anatomical features of man, a 
concern of the anthropologist and anatomist have played a 
significant role. As far as the biological understanding of 
personal, ethnic and racial identity is concerned, the cephalo-

facial part is the most important dissected component of the 
human body. 

Cephalo-facial anthropology is indeed an important tool for 
determining the morphological and anatomical features of 
the head and face, which can steer the anthropological, ana-
tomical and forensic investigations.1  At the same time, ceph-
alo-facial dimensions and indices are the most straight for-
ward and most efficient tool for studying racial differences2 
population variations and sexual dimorphism3 identification 
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ABSTRACT
Introduction: Each individual on the surface of this earth has unique anatomical features which distinguishes him from others. 
Among such unique features, cephalo-facial characters are the most commonly used parameters employed for personal identifi-
cation. Though cephalo-facial anatomy of one ethnic group differs from another, yet within the same ethnic group it may experi-
ence diachronic change. Few works have been carried out specifically on cephalo-facial features of some selected population 
groups of India. But no such exhaustive study has been carried out on the Meiteis of Manipur valley from a diachronic approach.
Aims and Objectives: The present work aims at profiling a database of the cephalic anatomy of the Meitei adult male popula-
tion of Manipur on one hand and diachronic comparison of the present findings with the findings of Singh (1992) who carried 
out a similar work almost three decades back from now with a view to examine if there is any secular micro-evolutionary change 
taking place in cephalic on the other.
Methodology: The present study is conducted on randomly selected 1600 Meitei adult males of Manipur valley whose age 
range from 21 to 60 years. Two direct cephalo-facial measurements i.e. maximum head length and maximum head breadth have 
been measured employing  Weiner and Lourie (1969) technique and corresponding cephalic index was calculated and classified 
according to the conventional categories of Labzelter and Saller (1968). 
Results: Based on the findings of the measures of cephalic dimensions, Meiteis dominantly have medium to long head length 
and head breadth with an overall head shape ranging between mesocephalic to brachycephalic. The findings reveal that among 
the adult Meitei males, both maximum head length and maximum head breadth have increased from the last generation to the 
present generation. While the cephalic index index of the present generation have lower mean value than the previous genera-
tion showing statistically significant difference.
Conclusion: The present findings therefore reveal a positive secular change towards increasing head length and head breadth 
while a negative secular trend in cephalic index. The database derived from the findings of the present study shall definitely have 
clinical applications in the field of cranio-facial surgery as well as in forensic application particularly in personal identification and 
of cranial reconstruction of the victims of the said ethnic community.
Key Words: Manipur, Meitei, Cephalo-facial, Cephalic Index, Brachycephalic, Dolichocephalic
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of race, ethnicity, gender, age.4 Cephalo-facial dimensions 
experience change during growth and development period 
and reach its peak growth between 16-20 years of life and 
finally attains maturity after that.5, 6  Variation in head and 
face depend on many factors such as ethnicity, genetic in-
fluence, traditions, nutrition, certain pathological conditions, 
environment and climate.7

Hence driven by the need necessitates studies on the secu-
lar trend in the cephalic dimensions and indices and Meitei 
male populations. Secular trend in physical growth pattern is 
one of the biological evolutionary phenomena taking place 
almost in all human population groups of the world. Study 
on secular trend for the first time was described on human 
stature by Quetelet in 1835.8 But now it is not restricted to 
the only stature but also to axial, appendicular, facial parts of 
the body as well. 

Though quite many scholars have worked on the secular 
trend in cephalo-facial measurements on different popula-
tion groups of the world, the report from the Indian popula-
tion is comparatively very few.  With only a few such studies 
in North East India, little is known concerning the cephalo-
facial dimension conducted on the population of Manipur. 
Such a scanty nature of data on Indian population more 
particularly among the populations of North East India and 
more specifically of the population of Manipur calls for un-
dertaking a pioneering research. Steered by this fact and not 
having done any work inter-generational variation of cephal-
ic anatomy, the present research work has been carried out 
on the Meitei male population of Manipur valley with a view 
to document their cephalic profile on one hand and exam-
ine if any secular trend has taken place in cephalic anatomy 
from earlier generation to the present generation on the other. 
Keeping this in view, the present study is undertaken with 
an objective of preparing a database of  cranial profile of the 
studied population with a view to provide a baseline data 
for anatomical and clinical application in the field of cranial 
surgery and reconstruction as well as forensic application of 
personal identification. 

MATERIALS AND METHODS

The present study on the cephalo-facial profile has been car-
ried exclusively on 1600 Meitei adult males who belonged to 
the age range of 21-60 years representing 400 each from four 
valley districts of Manipur i.e Imphal West, Imphal East, 
Bishnupur and Thoubal district selected randomly through 
multi stage random sampling method. This cross sectional 
sample comprising of 400 individuals each represents the 
four different age groups (21-30, 31-40, 41-50, 51-60) years 
of age. Only those individuals with no cephalo-facial sur-
gery/anomalies and who volunteered and gave ethical clear-
ance and written consent were selected as subjects of the 

present study. The following two cephalometric measure-
ments were taken with the help of Martin’s sliding caliper 
and blunted knob Martin’s spreading caliper following the 
techniques laid down by Weiner and Lourie (1969) on the 
subjects sited on a chair in a relaxed condition with the head 
oriented in eye ear plane. 9

Measurement Landmark Instrument 
used

1.  Maximum 
Head Length 
(MHL)– straight 
distance between 
Glabella and 
Opisthocranion 

Glabella (g)– promi-
nent point in be-
tween two eyebrows 
just above the nasal 
root in mid sagittal 
line
Opisthocranion(op) 
– most posterior 
point on the head in 
mid sagittal plane

Spreading cali-
per with blunt 
knob

2.  Maximum Head 
Breadth (MHB)– 
straight distance 
between Euryon  
to Euryon 

Euryon (eu) - most 
lateral point on the 
lateral prominence 
of parietal bone

Spreading cali-
per with blunt 
knob

Based on the two measurements, the following four relevant 
indices were calculated.

Cephalic Index : 
Maximum Head Breadth

Maximum Head Length
×100

The two measurements and the cephalic index were classi-
fied according to the conventional categories of Labzelter 
and Saller (1968).10

The statistical constants such as Mean, Standard Deviation, 
and their respective standard error were calculated. Inde-
pendent sample t-test has been used to compare the mean 
values with previous works. To determine statistical signifi-
cance of qualitative data, Chi-Square test has also been ap-
plied. All the statistical calculations were calculated using 
SPSS version 22.

RESULTS

Steered by the hypothesis that changes might have not oc-
curred in cephalo facial measurements between the present 
Meitei Population and past Meitei population of Manipur, 
the following section delve into detail comparison of the 
cephalo facial parameters of present-day  adult male Meitei 
population of Manipur valley with that of the findings of the 
Singh who carried out similar work on the same population 
three decades back from now in a diachronic approach with 
an aim to see if any changes have occurred in these charac-
ters, thereby leading and directing to a secular change be it a 
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positive one or negative one. A comparative account of these 
two studies is presented in the following section in a system-
atic and scientific approach.

As evident from table 1 that the frequency per cent distribu-
tion of maximum head length of the past and present Meitei 
male population fall within the classification ranging from 
very short to very long among the past population and short 
to very long among the present population. On qualitative 
comparison of the maximum head length of the past and pre-
sent population, it is evident that highest frequency percent 
of maximum head length is observed in the medium class 
(43%), followed by short (31%), long (20%), very short 
(4%) and very long (2%) being the least for the past popula-
tion. However, among the Meiteis of present population the 
highest is observed in long category (40%) followed by me-
dium (38%), very long (13.50%) and short (8.50%). When 
statistically compared using chi-square test, a significant dif-
ference (χ2 = 31.651, table 2) is observed between the past 
and present male Meitei population of Manipur valley.

On quantitative comparison, the present population shows 
higher mean values (18.65±0.03 cm) than the past popula-
tion (18.05±0.06 cm) thereby showing a statistically signifi-
cant difference (t = 8.49, table 3). These findings, therefore 
reveals that a positive secular trend in the dimension of max-
imum head length is taking place from past generation to the 
present generation.

As regards the frequency per cent distribution of maximum 
head breadth, the highest frequency is observed in the me-
dium-class which range between 148.0-155.0 mm in both 
the present (49.75%) and past (49%) populations. Medi-
um class of maximum head breadth is followed by narrow 
(35%) among the past population while broad (27.00%). A 
very sharp variation is observed in the distribution of narrow 
category of head breadth between the past (35%) and pre-
sent (18.25%) population. Analysis of the qualitative com-
parison also revealed a statistically significant difference 
(χ2=8.618, table 2).  Comparison of the mean values of the 
past population (x̄ = 14.99±0.05cm) and present population 
(x̄ = 15.27±0.03cm) also shows a positive secular trend as 
revealed by the observed statistically significant difference 
(t=4.80, table 3).

Considering the comparison of the head shape expressed as 
cephalic index (table 1), brachycephalic head is predomi-
nantly the highest frequently occurring class observed in 
both the population (Past study 41.00% and Present study, 
39.00 %).  At the same time both the population displays 
a similar preponderance order of Brachycephalic > Meso-
cephalic > Hyperbrachycephalic > Dolichocephalic > Ul-
trabrachycephalic and Hyperdolichocephalic. The similarity 
in the frequency per cent distribution and preponderance or-
der as well confirms statistically non-significant difference 
(χ2= 3.416, table 2).

However, when quantitatively compared, the mean value 
of the present population is experiencing a decreasing trend 
from the past. The difference of 1.36 in between the mean 
value of the past (x̄=83.25 ± 0.43) and present (x̄=81.89 ± 
0.22) population reflects a statistically significant difference 
(t=2.84, table 3).

DISCUSSION

Based on the objectives of the work, the data collected from 
1600 (400 each from a districts) Meitei male adults within 
the age range 21-60 years of age have been statistically treat-
ed and the findings presented under the caption results.  This 
section shall exclusively deal with the analytical discussion 
of the findings of the aforesaid results.

Many of the earlier researchers studied racial affinity of the 
Meiteis and described as Mongoloid owing to the presence 
of mongoloid features.11,12,13  The present findings too reveal 
that Meitei males of Manipur valley possessing mongoloid 
features with respect to cephalic characters in general by 
having medium to long head length and head breadth with an 
overall head shape ranging between mesocephalic to brachy-
cephalic. All these observed anatomical features of Meitei 
Males are mongoloid features and is in agreement with the 
findings of other scholars who worked on different mongol-
oid populations.14,15,16,17

It has been observed that Maximum Head Length and Maxi-
mum Head Breadth of the Meitei population have experi-
enced a positive secular change towards increasing size from 
the last generation to the present generation. In short Meiteis 
of the present generation have longer and broader head than 
the previous generation, Looking into the cephalic index, 
the Meitei population of the present generation have lower 
mean value (X  = 81.89±0.22) than the previous generation 
(X  = 83.25±0.43) showing a negative secular trend show-
ing statistically significant difference (t=2.84,). Similar find-
ings showing a negative secular trend was also reported by 
Golalipour et al. who studied the Japanese population.18This 
negative trend is because of the more significant increase 
in head length (0.60 mm) as compared to head breadth 
(0.28mm). This finding of the present study is in agreement 
with those reported by Sanna et al.19 who studied the Sardin-
ian, but contrasting to that of among whom there is a more 
significant increase in head breadth as compared to head 
length and among Japanese children.20,21Therefore, as a re-
sult of decreasing cephalic index, the population is gradually 
experiencing debrachycephalization. Similar findings were 
also reported among the Sardinian Children22,23; among the 
Hungarian24,25; among the Zena children26; among the Croa-
tian27 among Russian children28 and among Ogbia tribe of 
Bayelsa State.29 However, the mean values of the cephalic 
index of both the Meitei populations indicate that their head 
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shape falls under the brachycephalic category. Though the 
mean value shows a significant difference, the frequency 
per cent distribution of different head form between the past 
and present population still remains more or less the same 
thereby revealing no statistically significant difference be-
tween the populations as evidenced from chi-square value (χ2 
= 3.416). Even though the size of the head, i.e. head length 
and head breadth increases, head shape remains more or less 
unchanged in both the populations because of the fact that 
head shape or form depends more on pre-established consti-
tutional hereditary factors and less on environmental factors 
as compared to head size for which environmental factors 
have a great influence on genetic fact.  

CONCLUSION

On the basis of the results obtained, it can be concluded that 
the cephalic features  i.e. maximum head length and maxi-
mum head breadth has experienced an increase in dimen-
sions resulting to a diachronic positive secular change during 
the last generation. On the other hand the ratio between head 
length and head breadth i.e. cephalic index of the present 
Meitei males has experienced a decreasing value from the 
last generation thereby revealing a negative secular change 
even though the conventional category of head shape re-
mains the same. 
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Table 1: Frequency Percent Distribution of Maximum Head Length of Manipur Meitei Male Population of 
Past and Present According to Conventional Categories
Classification Range Singh (1992) Present Study

f % f %

Maximum Head Length (in mm)

Very short ∞ - 169.0 4 4 0 0

Short 170.0 - 177.0 31 31 136 8.50

Medium 178.0 - 185.0 43 43 608 38.00

Long 186.0 - 193.0 20 20 640 40.00

Very long 194.0 - ∞ 2 2 216 13.50

Total 100 100 1600 100

Maximum Head Breadth (in mm)

Very Narrow ∞ - 139.0 0 0 28 1.75

Narrow 140.0–147.0 35 35 292 18.25

Medium 148.0–155.0 49 49 796 49.75

Broad 156.0–163.0 16 16 432 27.00

Total 100 100 1600 100

Cephalic Index

Hyperdolichocephalic ∞ = 70.9 1 1 12 0.75

Dolichocephalic 71.0 - 75.9 3 3.00 80 5.00

Mesocephalic 76.0 - 80.9 29 29.00 588 36.75

Brachycephalic 81.0 - 85.4 41 41.00 624 39.00

Hyperbrachycephalic 85.5 - 90.9 25 25.00 264 16.50

Ultrabrachycephalic 91.0 - ∞ 3 3.00 32 2.00

Total 100 100 1600 100

Table 2: χ2 value for comparison Cephalic Measurements of Past and Present Meitei Male Population of Ma-
nipur Valley 
Parameter χ2 d f P-value

Maximum Head Length (MHL) 31.651* 3 0.00

Maximum Head Breadth (MHB) 8.618* 2 0.01

Cephalic Index (CI) 3.416 3 0.33

Table 3: Obtained Statistical Constants for Cephalic Measurements of Past and Present Meitei Male Popula-
tion of Manipur Valley 
Parameter Population Range Mean ± SE Std Dev. ± SE Difference of Mean t-value P value

MHL 

 (in cm)

Singh 1992 16.8 – 19.5 18.05±0.06 0.63±0.04
0.6 8.94* 0.001Present Study 17.1 – 21.1 18.65±0.03 0.66±0.02

MHB

(in cm)

Singh 1992 14.0 – 16.2 14.99±0.05 0.50±0.04
0.28 4.80* 0.001Present Study 13.2 – 17.2 15.27±0.03 0.60±0.02

CI Singh 1992 71.81-92.30 83.25 ± 0.43 4.31 ± 0.31
1.36 2.84* 0.01

Present Study 59.68-95.45 81.89 ± 0.22 4.32 ± 0.15


