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Abstract- The human body dimensions are affected by ecological, biological, geographical, racial, sex, and 

age factors. Craniofacial measurements can be considered to be one of the important tools for determination 

of the morphological characteristics of the head and face. In this study, which was conducted on Persian 

adolescents living in Kerman/Iran, different forms of head and face were determined for using in various 

aspects of medicine. The study was conducted on 732 participants including 366 males and 366 females in 

the age of 18-20-year-old. In addition to the height and weight of the participants, cephalofacial sizes of them 

were measured and then cephalic, facial, and brain indices were calculated. Among the cephalofacial sizes, 

cranial length and breadth, cranial circumference, prosopic length and prosopic breadth were significantly 

greater in males compared to females (P<0.005). Also, volume and weight of brain were significantly greater 

in male comparing to female participants (P<0.005). The predominant type of head was meso-cephal, and the 

predominant type of face was meso-prosopic in both sexes.  

© 2017 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

The human skull is consisting of two parts of 

different embryological origins: neurocranium and 

viscerocranium. The neurocranium is a defensive arch 

surrounding the brain and brain stem. The 

viscerocranium is shaped by the bones supporting the 

face (1). The geometry of the cranial base and its fossas: 

anterior, middle and posterior changes rapidly, 

particularly during the first trimester of pregnancy (2). 

At birth, the human skull is made up of 44 distinct bony 

components. As development happens, several of these 

bony components slowly fuse together into solid bone 

such as frontal bone (3,4). So, cephalofacial 

characteristics can be useful tools in evaluating 

intrauterine growth and development and detecting 

health status (5).  

Cephalometry is an important branch of 

anthropometry which involves measurements of the 

head and face. Cephalometry is helpful in forensic 

medicine, plastic and reconstructive surgery, 

orthodontics and clinical diagnosis (6). Also, 

craniofacial measurements are important for determining 

various head and face shapes (7). By knowledge of 

cranial and facial measurements and their indices, we 

can recognize apparent deviation from normal patterns. 

A craniofacial condition may include disfigurement 

brought by birth defect, disease or trauma. In addition, 

they can be used to determine different shapes of head 

and face as well as to estimate the sex (8). In this 

direction, several studies have used cephalometrics to 

examine anatomic differences in snoring and apneic 

subjects. One of the most relevant findings of the 

physical examination in adult patients with snoring is 

alterations in the craniofacial skeleton (9). Also, 

abnormalities of the facial skeleton, in association with 

the narrowing of the upper respiratory airway, often lead 

to the onset of obstructive apnea (10). 

The direct or traditional anthropology concerns to 

describe the features of bones whereas new physical 

anthropology concern to explain the functional 

significance of bones and the normal features of bone 

(8). Measurement of craniofacial dimensions by direct 

anthropometry is the standard technique for quantifying 

of craniofacial morphology (11). In direct 

anthropometry, four international anatomic shapes for 

the head;  hyperbrachycephalic, brachycephalic, 

mesocephalic and dolichocephalic and five international 

anatomic shapes of the face; hypereuryprosopic, 

hyperleotoprosopic, leptoprosopic, mesoprosopic and 
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euryprosopic are usually used for grouping of head and  

face in different studies (12). These classifications can 

be also used to process images by computer algorithms 

for recognition of individuals of any ethnic group or 

tribe and to produce a facial database for forensic 

medicine (13). Forensic anthropologists can measure the 

dimensions of available dry bone, and put these 

measurements into a mathematical formula per gender 

and ancestry group. The formula produces a height 

range, which can exclude the individuals that fall outside 

those limits. Albeit, it is still a very challenging task for 

forensic experts because equations formulated in a 

particular population do not always fit worldwide; not 

only because of sex differences but also because of 

ethnic, dietary, climatic variations amongst not only 

because of sex differences but also because of ethnic, 

dietary, climatic variations amongst individuals (14). 

However, a database of landmark sizes joined to age, 

gender, ethnic origin, and head shape would improve the 

accuracy of complex models for using in forensic 

anthropometry and reconstructive surgery (15). Even, a 

novel integration of anthropometric and craniofacial 

data, future head models should incorporate race, 

gender, and age to improve approximate personalized 

medicine on a widespread approach (15).  

The objectives of the present study are; 

determination of development aspects including height 

And weight as well as cephalometry and 

determination of anatomical types of head and facial 

indexes in Kermanian adolescents for using in various 

aspects of medicine.  

  

Materials and Methods 

 

A cross-sectional study was conducted in the 

department of anatomy, medical school, Kerman/Iran. 

The total sample volume determined for the present 

study was 732 (366 male and 366 female) with age 

varying between 18-20-year-old. The samples were 

assessed from Kerman by special questionnaires which 

mean that their parents were also Kermanian. Samples 

were selected through random number table and among 

the pre-college high schools and adult schools of the 

district of 1 and 2 of education. All of the participants' 

height and weight were measured, and then 

measurement of cephalometry including cranial length 

(head length), cranial breadth (head width), auricular 

height (ear height) and cranial circumference, prosopic 

length (facial length) and prosopic breadth (bizygomatic 

width or facial width) were taken in a specific time. 

Cranial, facial, and brain indices and volume and weight 

of brain were also calculated. Data related to height was 

obtained based on cm and rest of measurements was 

obtained based on mm. The weight of the body was 

calculated based on kg, and the weight of brain was 

calculated based on g. Measurements were made with 

goniometer, measuring tape, weighing scale, caliper 

cephalometry. In this study, two anthropometrists 

including one man and one woman carried out the 

measurements after receiving appropriate training. Each 

of these anthropometrists measured cephalofacial 

dimensions for two times or until two measurements 

agree within 1 mm (for head and face measurements), 1 

cm (for height measurement) and 0.1 kg (for weight 

measurement) (16). In order to ensure the compatibility 

of the performance of these anthropometrists with the 

anthropometric standards, they were allowed to consult 

with one another.  

The following measurements were analyzed in this 

study: 

- Height was measured by goniometer when 

respondents stand and hands hanging 

- Weight was measured using a weighing scale 

when respondents stand with bare feet (without 

shoes) and take extra clothes.  

- Cranial length was measured using a caliper 

cephalometry from forehead to inion (17). 

- Cranial breadth was measured using a caliper 

cephalometry maximum distance between 

parietal bones while the head of the persons 

under study should be to the front side, eyes, 

and ears parallel with the ground (12). 

-  Auricular height has defined the distance 

between tragus and vertex that be measured by 

goniometer (18).  

- The cranial circumference has measured the 

distance from above the eyebrows and ears and 

around the back of the head by measuring tape 

(19). 

- The morphological prosopic length was 

measured using colis from the nasion to 

gnathion (18).  

- Prosopic breadth was measured as the 

bizygomatic width between the right and left 

zygion by spreading and sliding calipers (6). 

- Cranial (cephalic) Index (CI) = [Cranial 

width/Cranial length]×100 (8). 

- Proscopic (facial) Index = [Proscopic 

height/Proscopic width]×100 (8). 

- Brain Volume (male)=0.000337(L-11) (B-11) 

(H-11)+406.01CC 

- Brain Volume (female)=0.000400 (L-11) (B-
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11) (H-11) + 206.60 CC 

- H=Auricular Height, B=Cranial Breadth, 

L=Cranial Length. In above formula all 

dimensions are given millimeters. After 

calculating, brain volume is achieved based on 

cubic centimeter (20). 

- Brain Weight was obtained by multiplying the 

specific weight of brain (1.03 g/cm
3
) in brain 

volume. 

- Brain Index was calculated by dividing of brain 

weight on total weight of the body (20). 

 

Statistical analysis 

Data are presented as mean and standard deviation 

for numerical variables. Independent t-test was used to 

compare cephalofacial dimensions between males and 

females. A P less than 0.005 were considered 

statistically significant.  

 

Results 
 

The mean height and weight of males were 

177.02±6.84 cm and 65.72±12.42 kg, respectively. 

While in females the mean of height and weight was 

158.1±4.42 cm and 59.67±3.57 kg, respectively (Table 

1). Analysis of cranial length and cranial breath was 

shown in Figure 1. There was a significant difference in 

cranial length and breadth between male and female. 

This means that mean of cranial length was higher in 

male compared to female.  

 

Table 1. Analysis of height (cm) and weight (kg) between 

male and female. Mean±SD. A significant difference is seen 

in height and weight between males and females (P<0.005) 

Age Gender Height Weight P 

18 years 
Male 175.8 ± 6.9 63.1± 11.6 

0.000 
Female 157.8± 4.3 58.5 ± 3.3 

19 years 
Male 176.2± 6.2 65.1± 12.1 

0.000 
Female 158.5± 4.5 59.2± 3.5 

20 years 
Male 179± 7.3 68.8± 13.4 

0.000 
Female 157.9± 3.8 61.3± 3.8 

 

 

 
Figure 1. Analysis of cranial length and breadth between male and female. A significant difference is seen in cranial length and breadth between 

males and females (P<0.005) 

 

 

As it is shown in Table 2, there was not a significant 

difference in auricular height between male and female. 

This means that mean of auricular height was 

approximately equal in male and female. According to 

two parameters means cranial length and cranial breadth 

in male, cranial circumference parameter in males was 

significantly greater compared to females. Also, the 

cranial index is listed in Table 2. The results of the 

present study indicate that meso-cephal form was a 

prominent form of cranial in two genders (Figure 2). 
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Table 2. Analysis of auricular height (mm), cranial circumference (mm), cranial index 

between male and female. Mean± SD. A significant difference is seen in cranial 

circumference between males and females (P<0.005) 

Age Gender 
Auricular 

height 
P 

Cranial 

circumference 
P 

Cranial 

index 

18 years 
Male 122.7± 7.456 

0.556 
56.9±1.69 

0.000 
78.7 

Female 123.1±0.575 537.9±1.201 77.7 

19 years 
Male 122.8± 8.063 

0.785 
57± 1.42 

0.000 
79.6 

Female 123±0.615 536.6± 1.310 78.09 

20 years 
Male 124.1± 7.323 

0.232 
57.4± 1.43 

0.000 
79.8 

Female 123.3± 0.680 537.4± 1.420 78.7 

 

 
Figure 2. Frequency distribution of cranial forms in male and female participants. Dolico-cephalic has cranial index less than 74.9, mesocephalic 

has cranial index 75-79.9, brachycephalic has cranial index 80-84.9, and hyperbrachycephalic has cranial index 85-89.9. Frequency distribution of 

prosopic forms in male and female participants. Meso-Prosopic has facial index 85-89/9, and facial form is round. Lepto-Prosopic has facial index 90-

94/9. In this form of facial, nose is outstanding and the forehead is steep. Eury-Prosopic has facial index 80-84/9. In this facial form, the forehead is 

broad, the facial form is vertical, and frontal sinus is narrow. Hyper Lepto-Prosopic has facial index 95. And hyper eury-prosopic has facial index 

79/9 and less. 

 

 

As shown in Table 3, there is a significant difference 

in prosopic length and prosopic breadth between males 

and females. This means that mean of prosopic length 

and prosopic breadth in males is higher compared to 

females. The percentages of prosopic forms male and 

female participants are shown in Figure 2. The most 

frequent form in both sexes is meso-prosopic form. 

Differences in volume, weight, and index of the 

brain are shown in table 4. There was a significant 

difference between volume and weight of brain between 

males and females. 

 

 

Table 3. Analysis of prosopic length (mm), prosopic breadth (mm) and prosopic index of 

respondents. Mean±SD. A significant difference is seen in prosopic length and prosopic 

breadth between males and females (P<0.005) 

Age Gender Prosopic length Prosopic breadth Prosopic Index 

18 years 
Male 113.6± 9.012 127.5±8.39 89.7 

Female 107.6± 0.679 125.1±2.81 86.01 

19 years 
Male 115.4± 5.145 130.4±6.92 88.5 

Female 108.3± 0.779 125.4±2.57 86.36 

20 years 
Male 117.2± 6.731 133.3±4.86 87.9 

Female 108.5± 0.772 127.1±2.78 85.36 
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Table 4. Analysis of brain volume (cm
3
), brain weight (g), and brain index of respondents. 

Mean±SD. A significant difference is seen in brain volume and brain weight between males 

and females (P<0.005) 
Age Gender Brain volume Brain weight Brain Index 

18 years 
Male 1306.18± 101.45 1351.9±105.03 2.14 

Female 1216.15± 100.99 1259.1±104.42 2.15 

19 years 
Male 1323.97± 98.65 1370.3±102.13 2.10 

Female 1229.01± 95.244 1272.0±98.53 2.13 

20 years 
Male 1347.33± 132.58 1394.4±137.06 2.02 

Female 1234.36± 94.63 1277.5±97.89 2.08 

 

 

Discussion 
 

Craniofacial measurements are very useful tools for 

studying different racial groups (20). People living in 

Iran belonged to different races. According to historical 

references, our samples that were obtained in Kerman 

city in the south east of Iran are a part of Persian people 

who have been living in central part of Iran. These 

people were compared with cephalofacial dimensions in 

the present study. 

For measurement of cephalofacial dimensions, 

recently, digital anthropometry had been used instead of 

using traditional instruments; e.g., sliding and spreading 

calipers (11). But comparing anthropometric 

measurements obtained by different digital 3D 

photogrammetry systems and direct anthropometry 

showed that overall mean differences across digital and 

direct methods were small enough to be of little practical 

importance (21). Due to these direct measurements are 

reliable and inexpensive to make also to provide an 

extensive normative database for researchers. So, we 

used direct measurements for cephalofacial dimensions.  

One of the most obvious signs of development in a 

person is height increase. Height growth rate is related 

to heredity, environment, and gender. Body weight is 

another indicator of development (22). Most of the times 

mean of height and weight is higher in male than 

compared to female. It seems this difference to be a 

natural growth due to the age of puberty in boys. In the 

present study, because of the puberty is finished in a 

female about 18-year-old while, it will continue in male 

after 18 years. So, mean of height in males was greater 

than females. Comparing these results to other studies 

show that Kermanian adolescents are shorter than 

American adolescents. Also, American adolescents male 

are heavier compared to Kermanian male adolescents. 

While Kermanian female adolescents are heavier 

compared to American female adolescents (23).  

In our study, there was a significant difference 

between cranial length and breadth in male and female. 

This means that the skull was greater in male compared 

to female. It is demonstrated by head circumference that 

was greater in male on average of 1.38 Cm than female 

individuals. 

Cranial dimensions are some interesting factors that 

are having diversity among populations in different 

geographical zones. Cranial dimensions can differ with 

the age of individuals, it reaching a peak around 16-23 

years of life, and genetic expression of them that 

influenced by age factor (8). 

In addition, cranial and facial growths are related to 

overall body growth. This relationship is examined 

through comparison of cephalometric measurement (20). 

In our study, when the height and weight sizes were 

greater the cranial and facial sizes were also greater. 

Also, It is shown that increased cranial circumference in 

the first year of life is due to the faster growth of brain 

(22), while later, head circumference increased when 

height become taller (24). Our results also were 

confirmed this issue. 

Cephalic index plays a crucial role in comparison of 

cephalic morphometry between parents, offspring’s and 

siblings and provides information on inheritance pattern. 

The cephalic index shows the anatomic type of head, the 

amount of this index is varied from 65-95 and usually is 

changeable from 70-90. Human populations were 

characterized as either dolicocephalic (long) 

headed with a cranial index of 74.9 or less), 

mesocephalic (moderate headed with a cranial index of 

75-79/9), brachycephalic ( short-headed with a cephalic 

index 80-84/9) (8) or hyper brachycephalic ( very short 

headed with a cephalic index above 85) (25). The same 

as our study mesocephalic head was predominantly 

observed (8). While, in adolescents of 14-18 years in 

Shiraz (neighboring of Kerman) dominant type of head 

in girls was brachycephalic and in boys was 

hyperbrachycephalic (26) the cephalic indices in 

individuals between 18-23 years of age belonging to 

different parts of India were 80.42,81.34, and 79.14 

while in Doni study it was 76.48 in male volunteers (8).  

There has been much debate about why humans 

throughout the world differ in facial form. Previous 
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studies of human skull morphology found levels of 

differentiation among populations that were comparable 

to those of neutral genetic markers. It is suggested that 

genetic drift (neutral process) plays an important role in 

facial differentiation (27). In our study, face length 

ranges were from 113.6±9 to 117.2±6 in different age 

groups of the males and from 107.6±0.6 to 108.5± 0.7 in 

different age groups of the females. Also, face breadths 

were from 127.5±8 to 133.3±4 in different age groups of 

males and from 125.1±2 to 127.1±2 in different age 

groups of females. While, in Indian population more 

number of 18-23 year age males have face length ranges 

from 100.1 to 110.0, and 110.1, to 120.0, and face 

breadths ranges from 120.1 to 130.0 and 110.1 to 120.0 

(8). 

Proscopic or facial index that becomes an important 

anthropological parameter varies from 65 to 105. 

Comparing of the facial index in different studies is 

shown in Table 5. Omotoso et al., showed age and 

gender are as important factors in the description of 

human physiognomy (6). What is common among all of 

these studies is that greater facial index in male 

compared to female. It may be due to the hormone 

testosterone which causes the changes in the shape of 

the face in the male (28). 

 

Table 5. Facial index and face shapes in different parts of the world indicate that the geographical 

factor, similar to ethnical factor, can affect the form of the face. 

Area 
Facial Index 

(Total) 

Facial Index 

(Male) 

Facial 

Index 

(Female) 

Dominant face type Reference 

South India 90.95 -- -- 

Hyperleptoprosopic 

Mesoprosopic) males)  europrosopic 

(females) 

Doni et al., 
(2013) 

India (Dangi) -- 108.6 106.9 Hyperleptoprosopic 
Singh and 

Purkait (2006) 

India 

(Ahirwar) 
-- 81.3 82.1 Europrosopic 

Singh and 

Purkait (2006) 

Malaysia 87.19 -- -- Mesoprosopic And Europrosopic 
Shetti et al., 

(2011) 

Nigerian  86.93 -- -- -- 
Omotoso et al., 

(2011) 

China -- 89.02 88.52 Mesoprosopic 
Kurnia et al., 

(2012) 

Central Serbia -- -- -- Leptoprosopic 
Jeremić et al., 

(2013) 

Pakistan -- 90.55 87.87 
Leptoprosopic(Male) 

Mesoprosopic (Female) 
Azizi et al., 

(2014) 

Sistan (Fars)  82.22 -- -- Europrosopic 
Heidari et al., 

(2006) 

Baluchistan 84.86 -- -- Europrosopic 
Heidari et al., 

(2006) 

Torkaman -- 87.25 81.48 
Euryprosopic (Female) Mesoprosopic 

(Male) 

Jahanshahi et 

al., (2008) 

Fars -- 88.22 84.48 
Euryprosopic (Female) Mesoprosopic 

(Male) 
Jahanshahi et 

al., (2008) 

Qazvin -- 102.88 96.69 Hyperleptoprosopic 
Azizi et al., 

(2014) 

 

 

In our study, the least type of face was hyper eury 

prosopic in male participants (7.1%) and hyper lepto 

prosopic in female participants (3.62%). Our results 

showed that the most frequent type of face in male 

participants was meso prosopic followed by lepto 

prosopic. In female, although the dominant type was 

mesoprosopic but the second frequent type was 

euryprosopic. The present study showed frequency 

distributions of different types of facial form are 

different in females although the dominant form in both 

sexes was the same. It seems that integrated 

investigation including more participants from different 

parts of Iran may provide a better image of anatomical 

aspects of people living in Iran.  

The cephalometric data exhibit both craniofacial and 

soft tissue arrangements (29). In Doni study, the 

statistical correlation between the cephalic index and the 

facial index is significant. While the correlation of age 

and height with cephalic and facial indexes was not 

significant statistically (8). Esmaeilzadeh et al., on 137 

four to eleven year old Shirazian people showed that 

Iranian population has a hypereuryprosopic face and 

hypercephalic cranium form at birth. While getting 

older, the midface height increased, and face became 
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more prominent, and chin became shorter. So the face 

and cranium changed to eurycephalic and 

hyperleptoprosopic forms, respectively (30). According 

to our results, it seems that these changes in 18-20 years 

lead to meso-cephal and meso-prosopic forms 

Brain volume in infancy could predict intellectual 

function in adulthood (31,32). Although, it could predict 

cognitive ability in old age (33). As it is shown in table 

3, there is a significant difference in brain volume and 

brain weight between male and female. This means that 

mean of brain volume and brain weight in the male is 

higher compared to female. There is not a significant 

difference in brain index between male and female. 

Also, the results of Lorenz et al. indicated that 

adolescents with higher age have lower brain index (34). 

Brain index was reported 12% in newborn and 2% in 

adult (20). 

We concluded that cephalofacial sizes are affected 

by sex and usable for various aspect of medicine. We 

also concluded that cranial capacity and brain volume is 

being affected by sex and race of the population as 

studied here. 
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