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ABSTRACT 
Objectives: Evaluation of the relationship between craniofacial parameters and somatotype provides important 
contributions to specialist physicians and anatomists in determining diseases and obtaining objective results 
of anthropometric measurements. The study was designed in line with this hypothesis and the aim was to find 
out how this relationship changed in healthy individuals.  
Methods: The study was conducted by examining 191 healthy individuals between the ages of 18 and 30. The 
individuals’ faces were photographed from a distance of 1 meter and craniofacial parameters were measured 
in Image J program. Somatotype analysis was conducted by using Heath-Carter somatotype method.  
Results: As a result of our study, the individuals were found to be grouped in four classes according to Heath-
Carter somatotype method: (1) mesomorph endomorph, (2) endomorph ectomorph, (3) endomorph mesomorph 
and (4) central. Significant correlation was found between the second and first somatotype groups in terms of 
total nasal length, while significant correlation was found between second and first/second and third/fourth 
and third/first and third somatotype groups in terms of body mass index (BMI) parameter (p < 0.05). 
Craniofacial parameters were also evaluated and a very high correlation was found between total facial height 
and mandibular height, while there was a high correlation between total facial height and the other 16 
parameters.  
Conclusions: As a result of our study, a relationship was found between somatotype groups and craniofacial 
parameters, within craniofacial parameters, and between somatotype and BMI. We believe that this relationship 
will guide morphological studies in basic medical sciences and surgical interventions in clinical sciences.  
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Anthropometry is a universal, inexpensive and re-
liable method evaluating morphological charac-

teristics of human beings. Body structure, age, gender, 
body proportion and body mass index (BMI) are crit-
ically important in correct evaluation of anthropomet-
ric parameters. Knowing the aforementioned 

information about the human body is important in 
terms of both the reliability of anthropometric param-
eters and also fully showing factors such as individu-
als’ health and nutritional habits [1-4].  
      Anatomic measurements vary according to age, 
gender, height, weight, race, physiological and patho-
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logical factors. Therefore, determination of somato-
type with advanced anthropometric methods is criti-
cally important in the objective evaluation and 
interpretation of anatomical measurements [5]. For 
this reason, knowing about craniofacial anthropometry 
is important for both basic medical sciences and clin-
ical sciences. Craniofacial anthropometry is clinically 
important in Down syndrome, nasal septum deviation, 
facial asymmetry, dentofacial disorders, facial and or-
thofacial surgery [5-10]. Different face types have 
been formed with the data obtained as a result of cran-
iofacial anthropometry. Some of these are Bruges fa-
cial index, Vitruvian facial index and the ratio of lower 
facial height to total facial height [8].  
      Somatotype is a method based on anthropometric 
measurements that allow to determine body composi-
tion [11, 12]. Somatotype method was introduced by 
Sheldon in 1940. In this method, classification was 
made from 1 to 7 based on shape of the body. Accord-
ing to Sheldon, these classes occur due to genetic dif-
ferences and they do not change throughout life. 
However, many researchers rejected this hypothesis in 
the following years. In 1967, Heath and Carter modi-
fied the Sheldon somatotype method and introduced 
the Heath-Carter somatotype method [12-14]. This so-
matotype method is a method in which body types are 
determined with anthropometric measurements, which 
are widely used in health and sport sciences [15-18]. 
Skin thickness from four points, two circumference, 
two width, weight and height measurements are re-
quired to calculate this method. Body types are 
grouped in three main categories as endomorphy, me-
somorphy and ectomorphy with the measurements ob-

tained [17, 19]. Roughly, endomorphy is defined as 
obesity, mesomorphy is defined as muscularity and ec-
tomorphy is defined as being thin [20]. Endomorphy 
occurs with the increase in physical fat mass of the 
body due to the increase in the energy stores of the in-
dividual. Mesomorphy occurs due to the development 
of the body’s musculoskeletal system. Ectomorphy oc-
curs with the decrease in height-weight ratio [13].  
      This study was conducted to reveal the relation-
ship between somatotype and craniofacial parameters 
and to guide this relationship to morphological 
(anatomical, radioanatomical), surgical (fascial, dento-
fascial, orthofascial intervention) studies in the field 
of health. 
 
METHODS 
 
The study was initiated with the 2022/798 decision of 
non-interventional local ethics committee and the 
study was funded by Karabük University Scientific 
Research Projects Unit (Project Number: KBÜBAP-
22-DS-008). This study was carried out within the 
framework of ethical rules in accordance with the Dec-
laration of Helsinki. 191 healthy individuals between 
the ages of 18 and 30 who had no pathologies (septum 
deviation, nose, face and chin anomaly, strabismus) or 
no surgical intervention in craniofacial parameters 
were included in the study population.  
 
Study Protocol  
      A fixed board was placed next to the individuals 
and a guiding paper with a space of 1 mm was placed 
on the board. A professional camera was placed at a 
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Fig. 1. Craniofacial parameters. (a) Total nasal length, (b) Nose width, (c) Pupillary distance, (d) Lower facial height, (e) 
Total face height, (f) Mandibular height and (g) Face width. 
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distance of 100 cm from the individuals with a tripod. 
Facial photos of each individual were taken and saved 
to computer in jpeg format. These saved photos were 
transferred to Image J (Version 1.53e) program and 
craniofacial measurements were made.  
      The following craniofacial measurements were 
made (Fig. 1):  
      • (a) Total nasal length: Nasion-subnasal 
      • (b) Nose width: Distance between alae ancil-
lary 
      • (c) Pupillary distance: Pupillary distance 
      • (d) Lower facial height: Subnasal-gnathion 
      • (e) Total face height: Supraorbitale-gnathion 
      • (f) Mandibular height: Stomion-gnathion 
      • (g) Face width: Distance between zygomatic 
bones  
      Facial indices suitable for these craniofacial pa-
rameters were included in the study. Face indices 
were: Bruges face index, The ratio of lower facial 
height to total face height and Vitruvian index. 
The following formulas were used:  
 
Bruges face index:  

 
 
 

The ratio of lower facial height to total face height: 
 
 
 

Vitruvian index:  
 
 

 
      Following the photo shooting, the individuals’ 
heights were measured with a tape measure, while 
their weights were measured with a digital calliper and 
saved in excel format with their BMI. Next, in order 
to determine the somatotypes of individuals, their tri-
ceps, subscapular, suprailiac and calf skinfold thick-
nesses were measured and recorded with a skinfold 
calliper. In addition, contracted arm and calf circum-
ference were measured and recorded by using tape 
measure and elbow and knee widths were measured 
and recorded with digital calliper.  
 
Statistical Analysis  
Heath-Carter somatotype method and Somatotype 
(Version 1.2.5) were used in somatotype analysis of 
the individuals. Height, weight, triceps, subscapular, 
suprailiac, calf skin thickness and contracted arm and 
calf circumference widths were used in somatotype 
analysis. Median, minimum and maximum values 
were included in descriptive statistics. Normality dis-
tribution of the data was tested with Kruskal Wallis H 
test. The correlation between somatotype groups and 
the parameters was analysed with Kruskal Wallis H 
test. Significant correlation was determined between 
which groups by Pairwise Comparisons test. In addi-
tion, the relationship between parameters was tested 
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!Fig. 2. Somatotype groups. (1) Mesomorph endomorph, (2) Endomorph ectomorph, (3) Endomorph mesomorph and (4) Cen-
tral.
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with Spearman rho test in our study. P < 0.05 value 
was considered as statistically significant in analyses. 
Minitab 17 and SPSS (Version 21) programs were 
used for statistical analysis in the study.  
 
 
RESULTS 
 
It was found that the individuals in the study were dis-
tributed in four different groups in terms of somato-
type. It was found that there were 111 individuals in 
the first group (mesomorph endomorph), 33 individu-
als in the second group (endomorph ectomorph), 32 
individuals in the third group (endomorph meso-
morph) and 15 individuals in the fourth group (central) 
(Fig. 2). As a result of the study, it was found that 40% 
of the individuals had mesomorph endomorph body 
type, 30% had endomorph ectomorph body type, 20% 
had endomorph mesomorph body type and 10% had 
central body type.  
      Table 1 shows descriptive statistics of age, BMI 
and craniofacial parameters used in the study in terms 

of somatotype groups. Table 2 shows the descriptive 
statistics of face index parameters. Table 3 shows the 
descriptive statistics of Heath-Carter somatotype 
method.  
      With Kruskal Wallis H test, a significant correla-
tion was found between total nose length and BMI ac-
cording to somatotype groups (p < 0.05). Pairwise 
Comparisons test were found between 1 vs 3 groups 
in total nasal length and between 2 vs 1/2 vs 3/4 vs 3/1 
vs 3 groups in terms of BMI (p < 0.05) (Tables 4 and 
5).  
      The correlation between Spearman rho test and 
craniofacial parameters were examined and a very 
high correlation was found between total face height 
and mandibular height. A high correlation was also 
found between 16 parameters. High correlation was 
found between total nasal length and nose width, 
pupillary distance, total face height and face width; 
between nose width and pupillary distance, lower fa-
cial height, total face height, mandibular height and 
face width; between pupillary distance and total face 
height and face width; between lower facial height and 
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total face height and face width; between total face 
height and mandibular height and face width and be-
tween mandibular height and face width (Table 6). 
 
 
DISCUSSION 
 
The present study was conducted to find out the rela-
tionship between somatotype and craniofacial param-
eters. As a result of the study, it was found that 40% 
of the individuals had mesomorph endomorph body 

type, 30% had endomorph ectomorph body type, 20% 
had endomorph mesomorph body type and 10% had 
central body type. Significant correlation was found 
between total nasal length and BMI parameters in dif-
ferent somatotypes (p < 0.05). In addition, very high 
correlation was found between total face height and 
mandibular height (p < 0.05).  
      The relationship between somatotype and BMI 
has been examined in many studies in which different 
diseases and parameters have been used and signifi-
cant correlations have been found between these two 
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parameters.  In a study in which they examined the 
correlation between Q angle and Stork balance stand 
and somatotype, Şenol et al. [3] found a significant 
correlation between somatotypes and BMI. As a result 
of the cohort study they conducted on somatotype and 
pituitary adenocarcinoma, Cote et al. [21] found a sig-
nificant correlation between somatotype and BMI. In 
our study, significant correlation was found between 
BMI and 2 vs 1/2 vs 3/4 vs 3/1 vs 3 somatotype groups 
(p < 0.05). These results support the literature.  
      The relationship between somatotype and diseases 
has been the subject of many articles and a correlation 

has been found between many diseases and somato-
type. In a study in which they examined the relation-
ship between COPD phenotypes and somatotype, 
Divo et al. [22] found correlations between smoking-
related COPD and somatotype. In a study they con-
ducted on the relationship between sarcopenia and 
somatotype, Yasuda et al. [23] found correlation be-
tween presarcopenia and somatotypes of young female 
individuals. Mantarkov et al. [24] found significant 
correlations among schizophrenia and somatotype. 
The literature shows that somatotyping, which is a de-
tailed body composition analysis, has started to gain 
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popularity in studies conducted in the field of health. 
However, it is noteworthy that no studies were found 
in literature examining the effects of somatotype on 
craniofacial measurements of healthy young individ-
uals.  
      There are complex relationships between cranio-
facial parameters and the relationships are sometimes 
not fully recognized by visual examination. These 
complex relationships can be the indicator of many 
diseases in clinic [5, 6]. In a study they examined the 
craniofacial parameters of schizophrenic individuals, 
Demir et al. [25] reported relationship between schiz-
ophrenia and craniofacial parameters. In a study they 
examined craniofacial parameters and nasal septum 
deviation, Arpacı et al. [4] reported correlation be-
tween these two. In a study they conducted on 180 in-
dividuals, Lee et al. [26] found a correlation between 
obstructive sleep apnoea and craniofacial parameters. 
Our study was based on the hypothesis that somato-
type could affect craniofacial parameters in healthy in-
dividuals and a very high correlation was found 
between total face height and mandibular height, while 
high correlation was found between 16 parameters. 
We believe that knowing about these characteristics of 
healthy individuals will guide clinical studies.  
      In a study conducted on 76 females and 76 males 
individuals between the ages of 17 and 25, Kosif [27] 
found lower facial height as 77.54 ± 8.16 mm in 
women and as 86.70 ± 9.87 mm in men; total nasal 
length as 52.34 ± 8.05 mm in women and as 56.49 ± 
5.86 mm in men; nose width as 41.65 ± 2.24 in women 
and as 44.62 ± 4.59 mm in men. In this study, we 
found lower facial height media value as 5.95 cm in 
the first group, as 6.20 cm in the second group, as 6.17 
cm in the third group and as 6.20 cm in the fourth 
group; total nasal length median value as 5.25 cm in 
the first group, as 5.69 cm in the second group, as 5.88 
cm in the third group and as 5.25 cm in the fourth 
group; nose width median value as 3.41 cm in the first 
group, as 3.47 cm in the second group, as 3.65 cm in 
the third group and as 3.37 cm in the fourth group. In 
a study they conducted on face types of Anatolian 
men, Özdemir et al. [8] examined 300 individuals be-
tween the ages of 20 and 40 and found Bruges face 
index as 193.85 ± 16.48 mm, the ratio of lower facial 
height to total face height as 30.92 ± 2.37 mm. In the 
present study, we found Bruges face index median 

value as 2.27 cm in the first group, as 2.32 cm in the 
second group, as 2.27 cm in the third group and as 
2.36 cm in the fourth group; we found the median 
value of the ratio of lower facial height to total face 
height as 0.50 cm in the first group, as 0.49 cm in the 
second group, as 0.50 cm in the third group and as 
0.52 cm in the fourth group. These results support the 
results we found. We believe that the partial highness 
in the ratio of lower facial height to total face height 
is due to regional differences.  
 
 
Limitations  
      Limitations of the study; 
      - Low number of individuals, 
      - It is the narrowness of the age range. 
 
 
CONCLUSION 
 
We believe that the results of this study, which exam-
ines the relationship between craniofacial parameters 
and somatotype, will contribute greatly to clinical (fas-
cial surgery, maxillofacial surgery, nasal septum devi-
ation) and morphological (anthropological, 
radioanatomical, anatomical) studies. 
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