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ABSTRACT:

The purpose of the present study was to determine
and compare the children’s somatotypes of three ethnic
groups living in the Plovdiv region, Bulgaria.

Material and Methods: A cohort of 194 children
were enrolled in the study. They were divided into four
groups by sex and age. Each group were divided by eth-
nicity into three subgroups: Bulgarian, Turkish and Roma
origins. The regression equations introduced by Heath and
Carter were used to determine the somatotype components.

Results: The somatotype of Bulgarian and Roma
boys aged 11-12 years was defined as mesomorph-endo-
morph, while the somatotype of Turkish boys was deter-
mined as central. The somatotype of boys aged 13-14 years
was defined as follows: Bulgarian boys- balanced endo-
morph, Turkish boys- endomorph-ectomorph and Roma
boys with central somatotype. The mean somatotype of
Bulgarian girls aged 11-12 years was defined as ectomor-
phic an endomorph, while the somatotype of both Turkish
and Roma girls was defined a mesomorphic endomorph.
Similar results were found analyzing the mean somatotype
of girls aged 13-14 years.

Conclusion: The period of puberty has a very im-
portant impact on the development of the human body. The
mean somatotype of Bulgarian boys aged 11-12 years has
changed from mesomorph-endomorph to balanced endo-
morph. The mean somatotype of Turkish boys aged 11-12
has changed from central to endomorph-ectomorph. The
mean somatotype of Roma boys aged 11-12 has changed
from mesomorph-endomorph to central. The mean somato-
type of Bulgarian girls was ectomorphic endomorphic; for
Turkish and Roma girls it was mesomorphic endomorphic
for both age group.

Keywords: Anthropology, somatotype, children, eth-
nic groups,
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INTRODUCTION

Sheldon WH. et al. was the first to introduce the so-
matotype concept in defining the morphological constitu-
tional type [1]. He determined three components of the hu-
man somatotype: endomorphic, mesomorphic, and ecto-
morphic. Later, Carter JEL, Heath BH. eveloped the con-
cept of human somatotype and the methods of anthropo-
metric measurements. They introduced the regression math-
ematical equations for calculating the values of the soma-
totype components [2]. Human somatotype can be charac-
terized using the mean values of its components: endomor-
phy, mesomorphy, and ectomorphy. Endomorphy reflects
the development of tissues of endodermal origins and the
relative predomination of structures associated with diges-
tion and assimilation of internal organs, including fat depo-
sition. Mesomorphy reflects the development of human
body structures of mesodermal origins; for example, It ap-
pears that your sentence or clause uses an incorrect form
of the verb introduced. Consider changing it skeleton and
muscle system. Ectomorphy reflects the development of
structures of ectodermal origin (skin, nerve system).

The aim of the present study was to determine and
compare the children’s somatotypes of three ethnic groups
living in the Plovdiv region, Bulgaria.

MATERIAL AND METHODS:

Material

A cohort of 194 children living in the Plovdiv re-
gion, South Bulgaria, were enrolled in the study. They were
divided into four groups by sex and age as follows: 1st
group boys aged 11-12 years, 2nd group boys aged 13-14
years, 3rd group girls aged 11-12 years and 4th group girls
aged 13- 14 years. Each group were divided by ethnicity
into three subgroups: Bulgarian, Turkish and Roma origins.

The study was conducted in cooperation between
The Department of Anatomy, Histology and Embryology —
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Medical Faculty, Department of Physiology — Medical Fac-
ulty, Department of Nursing Care — Faculty of Public
Health, Medical University of Plovdiv, Bulgaria in the pe-
riod 2020-2023.

Methods
Our team used the anthropological method of Mar-
tin-Saller, modified by Y. Yordanov [3].
Directly measured anthropological parameters:
Body height, Body weight
Biepicondilar breadth of Humerus, Biepicondilar
breadth of Femur
Circumferences
Upper limb: arm relaxed, arm contracted, forearm.
Lower limb: thigh and calf
Skin folds
Skinfold thickness was measured at 9 sites on the
right side of the body, using a Harpenden skinfold caliper.
1. Triceps brachii skinfold
. Biceps brachii skinfold
. Forearm skinfold
. Subscapular skinfold
. Tenth rib skinfold
. Suprailiac skinfold
. Abdominal skinfold (front abdominal wall)
. Thigh skinfold

0N W

9. Medial calf skinfold

Statistics

The regression equations introduced by Heath and
Carter were used to define the somatotype components:
endomorphy, mesomorphy and ectomorphy [2].

Endomorphy =-0.7182 + 0.1451*(X) -0.00068*(X?)
+ 0.0000014*(X3)

(X = triceps skinfold + subscapular skinfold +
suprailiac skinfold)

Mesomorphy = 0.858* biepicondylar diameter of
humerus + 0.601* biepicondylar diameter of femur +
0.188*corrected circumference of contracted arm +
0.161*corrected circumference of calf — 0.131*height + 4.5

Ectomorphy = height (cm)/? weight(kgr) *0.732 —
28.58

Somatoplots were done according to Toteva —
Nacheva [4]. The data obtained was analyzed using sta-
tistical software SPSS version 23 (SPSS Inc., Chicago, IL)
and Instat version V2.02. The Student’s t-test was used to
compare the means of the two groups. Statistical signifi-
cance was considered high at p <0.001, moderate at p
<0.01, low at p <0.05.

RESULTS:

Table 1. Mean somatotype of boys aged 11-12 years.

Bulgarian Turkish Roma
components N | Mean | SEM | SD N | Mean | SEM | SD N | Mean | SEM SD
Endomorphy 50 322 | 032 | 1,86 | 50 | 3.42 | 0.65 | 2.26 | 50 | 3.99 | 043 |2.07
Mesomorphy 50| 3,14 | 0,61 | 3,51 | 50 | 3,47 | 0,55 | 1,90 | 50 | 3,86 | 0,42 |2,00
Ectomorphy 50 | 2,70 | 0,28 | 1,59 | 50 | 3,02 | 0,60 | 2,07 | 50 | 2,47 | 0,42 |2,03

Mesomorph-endomorph Central Mesomorph-endomorph

We have defined the somatotype of Bulgarian and
Roma children aged 11-12 years as mesomorph-endomorph.
The children’s somatotype of Turkish ethnicity was deter-
mined as central. (Table 1, Fig 1.) No significant differences
were found between the values of endo-, meso-, and ecto-
morphic components among studied boys from different
ethnic groups (p>0.05).
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Fig. 1. Mean somatotype, boys aged 11-12 years.

—e—Bulgarian
—— Turkish
Roma

5,03

endo’ ecto

J of IMAB. 2024 Jan-Mar;30(1)



Table 2. Mean somatotype of boys aged 13-14 years.

Bulgarian Turkish Roma
components N | Mean | SEM SD N | Mean | SEM | SD N | Mean | SEM SD
Endomorphy 45 | 294 | 043 | 1.89 |45 | 3.20 | 0.34 [ 0.68 |45 | 2.56 | 0.56 | 1.76
Mesomorphy 45 | 3,11 | 0,46 | 2,00 |45 | 2,49 | 0,19 [0,37 | 45 | 3,04 | 0,47 | 1,50
Ectomorphy 45 | 3,49 | 0,48 | 2,10 |45 | 3,61 0,24 (0,47 |45 | 2,76 | 0,60 | 1,88

Balanced endomorph Endomorph-ectomorph Central

The children somatotype of boys aged 13-14 years
was defined as followsthe : Bulgarian boys- balanced endo-
morph, Turkish boys- endomorph-ectomorph and Roma
boys with central somatotype. (Table 2, Fig 2.) The mean
value of the endomorphic component in Turkish boys was
significantly greater than in Roma boys (p< 0.05). The
mean value of the mesomorphic component in Turkish boys
was significantly lower than in Bulgarian and Roma boys

Fig. 2. Mean somatotype of boys aged 13-14 years.
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Table 3. Mean somatotype of girls aged 11-12 years.

Bulgarian Turkish Roma
components N | Mean | SEM SD N | Mean | SEM | SD N | Mean | SEM SD
Endomorphy 47 | 3.73 | 0.30 | 1.60 | 47 | 5.23 | 0.49 | 1.61 | 47 | 4.51 0.33 | 1.39
Mesomorphy 47 | 2,29 | 0,69 | 3,80 | 47 | 4,60 | 0,57 | 1,89 | 47 | 3,58 | 0,40 | 1,71
Ectomorphy 47 | 2,95 | 0,31 | 1,70 | 47 | 1,24 | 0,42 | 1,38 | 47 | 1,64 | 0,35 | 1,46

Ectomorphic endomorph Mesomorphic endomorph Mesomorphic endomorph.

The mean somatotype of Bulgarian girls aged 11-
12 years was defined as an ectomorphic endomorph, while
the somatotype of both Turkish and Roma girls was defined
as a mesomorphic endomorph. (Table 3, Fig 3.) The mean
value of the endomorphic component in Turkish girls was
significantly the highest, on the second place was the mean
value of Roma girls, and the lowest was the mean value in
Bulgarian girls (p<0.001). Similar results showed the me-
somorphic component. The greatest mean value was in
Turkish girls, then in Roma girls and in the end, in Bulgar-
ian girls. The differences were significant (p<0.05). The
conctrary result showed the ectomorphic component. Its
value in Bulgarian girls was significantly the greatest in
comparison to the other girls (p<0.001).
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Fig. 3. Mean somatotype of girls aged 11-12 years.
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Table 4. Mean somatotype of girls aged 13-14 years.

Bulgarian Turkish Roma
components N | Mean| SEM SD N | Mean | SEM SD N | Mean| SEM SD
Endomorphy 52 | 433 | 038 | 1.42| 52 | 469 | 1.57 | 271 | 52| 3.64 | 0.53 | 1.49
Mesomorphy 52| 2,55 | 048 | 1,81 | 52 | 3,97 | 0,825 | 1,42| 52| 294 | 0,60 | 1,71
Ectomorphy 52 | 3,28 | 0,27 | 1,01 | 52 | 1,81 1,10 | 1,91 | 52| 2,11 | 0,45 | 1,27

Ectomorphic endomorph Mesomorphic endomorph Mesomorphic endomorph

Similar results were found analyzing the mean so-
matotype of girls aged 13-14 years. The mean somatotype
of Bulgarian girls was defined an ectomorphic endomorph,
while the somatotype of both Turkish and Roma girls was
defined as a mesomorphic endomorph. (Table 4, Fig 4.)

The mean value of the endomorphic component in
Turkish girls was the greatest, followed by the mean value
in Bulgarian girls and in the third place was the mean value
of Roma girls. The differences were with statistical signifi-
cance (p<0.05). Similar results showed the mesomorphic
component. The highest significant value had Turkish girls,
but in the second place was the mean value of Roma girls
(p<0.05). The mean value of the ectomorphic component
in Bulgarian girls was the greatest, followed by the mean
value in Roma girls and in the third place of Turkish girls.
All differences were significant statistically (p<0.001).

Fig. 4. Mean somatotype of girls aged 13-14 years.
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DISCUSSION:

Analysis of boys’ somatotype

The mean somatotype of Bulgarian and Roma boys
aged 11-12 years in our study was defined as mesomorph-
endomorph. Both endomorphic and mesomorphic compo-
nents were dominant, but the value of ectomorphic com-
ponents remained far behind. These data indicated that
these boys had a well-developed skeleton and muscle sys-
tem as well as internal organs and adipose connective tis-
sue [5]. The Turkish boys in the same age group had a cen-
tral mean somatotype. The endomorphic, mesomorphic and
ectomorphic components were equally expressed. We
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didn’t find any significant difference between the three
mentioned components of the human somatotype. There-
fore, the boys of Turkish origin aged 11-12 years had more
harmoniously developed body than the boys from other in-
vestigated groups.

The mean somatotype of Bulgarian boys aged 13-
14 years was defined as a balanced ectomorph. The lead-
ing components were mesomorphy and ectomorphy with-
out significant difference between them, but the value of
the endomorphic component was significantly lower.
Therefore, the development of the skeleton and the mus-
cle systems had continued, but more intensive development
had the nerve system related to the ectomorphic compo-
nent. The mean somatotype of Turkish boys was deter-
mined as endomorph-ectomorph. Both components, ecto-
morphic and endomorphic, were dominant without signifi-
cant difference between them, but the value of the meso-
morphic component was significantly lower. A very inter-
esting development had the somatotype of Roma boys,
from mesomorph-endomorph at the age of 11-12 years to
central type at the age of 13-14 years. They had the most
harmoniously developed body among the boys at this age.
All reported changes of in boys’ somatotype components
can be explained with the start of puberty at the age of 12-
13 years. Especially the development of the nervous sys-
tem. [6].

Analysis of girls’ somatotype

The mean somatotype of girls aged 11-12 years was
defined as ectomorphic endomorph for Bulgarians and me-
somorphic endomorph for Turkish and Roma girls. The
endomorphic component was dominant for all compared
ethnic groups. Data indicated that the girls from the three
compared groups had well-developed connective tissue,
including adipose. These connective tissue and internal or-
gans, for example, the digestive system.

The mean somatotype of girls from the age group
13-14 years was similar to that of the age group 11-12
years. Ectomorphic endomorph somatotype for Bulgarian
girls, and mesomorphic endomorph for Turkish and Roma
girls. The impact of puberty on the somatotype’s compo-
nents has been not so expressive in comparison to the boys.
The dominant somatotype component remained the endo-
morphy in both age groups among all compared ethnicities.

Numerous different scientific studies report data for
secular change in body size and somatotype of children of
different ages, nations and different ethnic groups.
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The Mapuche are a group of indigenous inhabitants
of south-central Chile and southwestern Argentina, includ-
ing parts of Patagonia. Bruneau-Chavez et al. indicate that
12-year-old Marpuche children from Malleco, Araucania,
Chile, presented lower values of endomorphy and higher
values of mesomorphy than non-Marpuche ones. The 13-
year-old Marpuches presented lower endomorphy and me-
somorphy values than non-Marpuche children. Marpuche
schoolchildren present a mesomorphic predominance, while
non-Marpuche present a predominance of the endomorphic
component [7].

The Mising, also known as Miris, is one of the ma-
jor ethnic groups of north-east India. A study of 278 Mising
boys ranging in age from 10 to 18 years finds that the so-
matotype characteristics of Mising adolescent boys showed
co-dominance of both mesomorphic and ectomorphic com-
ponents of physique over endomorphy. Endomorphic com-
ponents tend to increase slightly with age. The mesomor-
phic component remained more or less the same withan an
increase in age. In the ectomorphic component, there is a
fluctuating increase and decrease across different ages, how-
ever, it tended to decrease more with the advancement of
age. Thus, the three components of body physique do not
vary on a regular basis with age [8]. A similar finding is
reported by a study of Chakhesang Nega boys aged be-
tween 8 and 18 years in Sodzulhou village of Dimapur dis-
trict of Nagaland state in India [9].

Indonesian study of secular change in body size and
somatotype of children aged 7-15 years living in
Yogyakarta Province concluded that, in general, bd chil-
dren from 1999 to 2019, there were positive trends in
weight, Body Mass Index (BMI, kg/m2), endomorph, and
mesomorph components, there was a negative trend for the
ectomorph component [10].

Obesity during childhood is likely to continue into
adulthood and is associated with cardiometabolic and psy-
chosocial comorbidity as well as premature mortality [11,
12, 13, 14, 15]. The association between somatotype and
physical fitness in children has important public health im-
plications since good cardiorespiratory fitness is associated

with better metabolic risk factors in childhood [16], and
this association lasts into adulthood [17, 18].

CONCLUSION:

The period of puberty has a very important impact on
the development of the human body.

It is very well expressed in the somatotype compo-
nent of the boys. The mean somatotype of Bulgarian boys
aged 11-12 years has changed from mesomorph-endomorph
to balanced endomorph for boys aged 13-14 years. The
mean somatotype of Turkish boys aged 11-12 has changed
from central to endomorph-ectomorph for boys aged 13-
14 years. The mean somatotype of Roma boys aged 11-12
has changed from mesomorph-endomorph to central for
boys aged 13-14 years.

The mean somatotype of Bulgarian girls was ecto-
morphic endomorph for both age groups. The mean soma-
totype of Turkish and Roma girls was mesomorphic endo-
morph for both age groups, too. The impact of puberty
hasn’t changed the balance between the components of hu-
man somatotype in girls.
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