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Cephalic Index variation within an ethnic group and
its correlation with socio - economic status and
occupation of an individual : a preliminary study

Abstract

Cephialic index siudy in 0ifferant occunational grodps, bejonging 1o sarms athnic

gioup. shawed vanallons suggestive al direct asseciation of skull shape and

size-wilh the sono-economic status and nature of cocupation practiced by the

ndivioual Doctors grouspraclicing o sadentary ife style, having ghod nuttitional

slatus and high leval of | & showad mesncephaly (Dollchocephatic 30 %,

Mesaeaphalie 56 % ; Brachycephallc 14 % |, Rickshaw pullers on the contrary

with poor nutritionat status:-and jower |0, bul prachomyg physically swessiul
ooedgation showsd deviation fowards o dolichacaphaly [Dolichocephalic 74

%: Mesocephalic 20 %; Brachycephialic 6%). Ratway atation Porers pracssing

sfill more physically stressful pccupation alse showed lendency towands

doiichocaphaly (Dofichasephalic 78 %  Mesocephalic 16 %; Brachycephatic §

%). Tha pressnt study rovedlisd that the maximum head length did riot shitw ary

signilicant differances (p = 0.05) among three groups. On the conirary maximum

hoad width showed significant diference among he-groups +.e. Medical

practiticners va Rickstaw pullers (p%0.001). Modical practiioners ve Pomes
[p=0001). Bl Rickohaw pullers va Porlers did hol show any significant

differehces (p>0.05) 1t is contluded thal theie b a hnk betweati Cephalic ingex

end-secio econgmic status of make indmduals of Vamaes distnet in India

KEYWORDS. Cephalic Index, Occupdlional groups, Socin-ecanomic stahm
Mutition.

Both shape and structure of bone are affected by
genelic; melabolic and mezhanical faciors
skull shape is mainly influenced by genelic factar.
Theretora the cephalic index {ratio of the maxmum
width of the head to the maximum langth of the
head mulliplied by 100) can be used as 3 racial
criterion’ On the basis of cephalic index?: divided
the individuals into three hbroad categaries.
Colichocephalic: {long and narrow head),
Mesoceghalic {Medium), Brachycephaiic (short or
broad head) having the range 71 - 759, 76.0 -
808 and 810 - 850 -respectively.
Hyperdolichocephalic (X-70.9) and Hyperbrachy-
cephalic (855 - 80.4%) are-also known, Though
hizad [orms ranging from vary long o very broad
ocecur in all the three primary races namely
negroids, caucasoid and mongoloid, it is seen
thdl dolichocephaly is comparalively rare in
mongoloids and |s more predominent in
Negrowds. In the caucasoids none-of the head
farms appear to be vary pradaminant). On the
contrary the Cephﬂﬂn

The

Indax may differ among individuals-as a resull of
vanous types of dissasesd or manutritiond. in the
present study an efforl has been made to
understand the impact of the socio-economic
slalws [nutritional stalus) of an individual on his
cephalic index ultimately influencing selection af
the occupation adopted by him

Materials and Methods:

Atotal of hundred and fifty apparantly haalthy males
of age ranging belwesn 25-45 years, belonging
to the distnct of Varanasi and adjoining Eastem
Utar Pradesh region from’ differenl cecupational
groups were randomly selected for the present
stud;y-. The agocupational groups: selagted were
doctors, rigkstisw pullers and porters. Each group
consisted of 50 subjects who praclised thair
particular occupation for more than 5 years: The
detalla of the groups are summarized in Table 1

Four refovanl head surface Landmarks were
selected Le (1) glabella () (2) opisthocranion

43



RESEARCH

{op) (3] Aghl euryon (eul and (4) lefl euryon au)
The following projective measurements were-
taken (in-mm) with the help of the sliding caliper.
{aradod upto 300 mm), e (A) maximom: hoad

ICPWAE ORI L 3) 0 S %=a

The highest percentage (T8 %) of subjects of
dolichocephaly were in Porters group and mext in
Rickshaw Puller group ce: 74 % The loast
parcentage (15 %) cases wis sesn'in doctors
graup,

Cromg No o) rases Ayp sy Tyl it Helpin Hesah Hatue ol
R8s = CEmipatan
| eh iAo
Nocomn Gil e o] e Ecormome  [Alfysn femad Bodpriey
TRiE s B &G e bl LA F Ao Wity Bo o B T W
P it
Porers = LT st T0-6i0 Frinr Te=pT] Wy tra]
e

Table 1: Details of three groups

lenglh {g-0p) - summit of Ghobella to farthest
ocipital point (opisthocranion) (g-op) and (8}
maximal ¢ranial width - geedalest width (@u-ad) al
right angie to madian plane (Fig, 26 1)

While taking the measurements. each subject
wis gaked oSt aract with his hoad orentad 0
he war gye plane or fragkiont plans.  Maximum
head lengih was measuied as the straighi
distance batwean glabella (g) and opisthagramon
(op) along the mid sagittal plane:

Maximum head widlh (ew-ed) was measured as
the straight distance between the two gurya .o
masimurm width takenat nght angle to mid-sagitia
plane whetevar tound: The Cephilie Index  was
caloulated lor each groutia,

Micimat Woddth of the Head

® 100
Maximal Length of the Head

Relovant stalistical anar'yam-n.a sludant 't test and
gross taby analysis were-done to project the
comparison among the thréee occupational
groups

Resulls :

As shiown in Tobte 2. the mean length of the head:
in‘tha doctors group was found io-be 18872 &
4 62 pim while I the rickstiaw pullors 1t was
167.86 + 545 mm Id IhE pbriers the madn vallg,
hownver, was iha highest as compared 1o doctors
and rickshaw pullers La. 188.21 + 658 mm. The
P walues did nol show significant differences-
betwesn the three groups  However, maximal
width (Teble 3) of the head in-the three groups
has shown significant differonces |a doctors vs
rickshaw pullers P < 1L001, dactors vs poderd P <
0,001 and poriers va rickshaw pullers 7> 0,05
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El::l:.mrs Rickaha  [Pariers
(H=51) W Pullgrs [|N=81)

(M5
Maan (mm] 188 7 TRT A5 [E TR
2 500 mm) * 482 P E -0

Range (mm] 170 188 |1(2:202 |1 15202
| | owajug: |Fyaipe
Pociors: vy R s haw |0 TageT = O4S

puliers
Doetars vs Posigrs 43051 =00
Fichshiaw FUleis we|-1 08502 |=0 01
PoriErs

Tanle 2 Head [ength in the throe: groops

Rntinrs Hoishaw EiEr
=80 Pultars =501
{N=5i)
MEat () [145.78° [137.0 EEA]
£50D {mm) 2453 + 508 = 4 B2
Riangs VAT - 548 (118 126 [13l- 154
|mm}
iowakia L s
Fogtars ve Figeshaw |2 1241 < 001
Pulers
Deciors vs Porfers E 3167 PR
Rishshaw  Pubejs va 20218 R ES
Partats

Tahla 3° Shawing haad width (n the three groups.

Ranpe af
Caphalls
Gragn es ez 5D

Doctars Fim 437 (72 [¢32d
FETEEALN,
Ricksltdw 06 58 - ER 85 |TXE) TR
puliars  (M=SE)
Porlars BT 38 - K235 7328 # 31 004
[HEED)

Twaie [P vane

Gaetors vs Rickshipw Pulérg |[508a% |<OT000
Docigis vs Potless LT [ ELE

Wkshaw Pufiars va Poress IRETRT B

Tatie 4: Comparison of Cephalic Indax in the three
groups-(in mmj
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Mean values of the throo groups alse showed
wide range differances e, doctors 145,78 + 4.63,
rickshaw. pullers 13790 + 5.08 and porters 140,80,
+ 482 Tabie:band Fig. 1 shaw the-distribotion of
Hegd shapo in the three groups Masocephaly and
brachycephaly were more predominant in doctors’
groun and showed the highest percentages e,
86 % and 14 Y% respeclively. Rickshaw pullers
and porters wersa
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close-to each other in respact of mesocephaly
and percentage showed 20 % and 16 %
respectively. The stludy revealed that
brachycephaly was not dominant head shape in
this parficular elhenic group becauso only 8.7 %
of subjests amang 150 subjects showed:
Brachycephaly.

Cousic mdes | Sl the Doty (T Pasnom Pones i RIS
Farge g M s | sl gy (i3
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Tahle 5
three occupational groups,

The distribution of Head shape |.e. Dolichocephaly, Mesocephaly and Brachycephaly in

*  [ue to smaliar rmbar ol cases; hyphfdhiiéh&ﬂﬂnly mfﬂé-&t& ware mﬂnmﬂ as | Dalichocaphaly
and] hyperbrachycephaly subjecl was considerad g5 Brachycephaly X'= 2008 ¢f =4(P < 0.01)

Eﬁnpi Bi_thl Head

Furtors
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Dociars Rickyha Pullers
O Dokdhiceihaly 0 Mosscocaphaly 1 Brachy caphaly

Figure 1: Shape af the head

Figure 2: Maximum cranial length {op - g}

Figure 3: Maximum cranial widlh (eu - eu}
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Discussion and Conclusion
Cephalle Index is an Index of relalive length and
witlih of this head, This index (s expected to indicate
the certain shape of tha head classifying particular
attinic group as Dolichocephalic, Mesacephalic
ar Brachyeaphalic (Table 5),

The masimal length of the head did nol show any
signiticant difference (p > 0.05) among three
graups (Table:2), On the contiary maximal width
al thie havid showed significant differences:among
the groups |.e. dotlors vs fickshaw pullers po<
0,001, doctors vs portars pe 0,001, But poriers vs
rickshaw pillers did not show any significant
ditferenice (p> 0.08). The preliminary study
ravealed (hat the head lenglh is B 'very Important
criteria 1o find out the eihnic variation than head
width  Cephalic Index variations within the ethnic
group are not anticipated .

The presant study, however, showed that the
BDolichocophaly 18 more prevatant [n aroups of
rickshaw puliars and porars and mesocaphaly
dominatod in dactors group (Table & and Fig. 1)
This diffarance within the same ethenic group an
be-ascribed o socio-sconomic status of {he
ndividists.  Gaod nutrition during the tarmative
days in the dootors aroup, mostly with affluent
tamily back ground, appears lo bie influsncing
devalopment of the skull leading to-Mesocaphalic
tvpe of skl shape. Poor nutrition on the-other
hand reflected differantly on the shage and siza af
skl in the rickshaw puller and portars groups
exhibiting more cases of dolicocephaly. The shaps
af thie skill sutseguently sppears to have
influence in same way an (he funclidning o brain.
The mesocephalic ndividuals had higher .G leved
helping them to gel batter education 1o become
daciors. On the contrary in the-porters: anid
rickshaw pullers groups dolicicephalic skull nad
differant impact on the development of brain or

1.0, making them mora dull mentally resulling-in

adoption of occupations ol reguinng: high 1.G

level, Furlher a values of cross lbs analysis”

canfirm that the eccupationsl groups and skull
shupw are significantly assocated (Table 5)
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