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A b s t r a c t — Aiming to identify the variability patterns
in the physique and somatotype of females aged 18–50
(Saratov Region, Russia) by anthropo-and bioimpedance
methods the following parameters were determined:
age; body length; body weight; waist circumference; hip
circumference; body mass index; waist/hip circumference
index; endo-, ecto- and mesomorphy indicators. The
women were divided into groups as follows: Group I, 18–20
years old, 37 participants; Group II, 21–30 years old, 41
participants; Group III, 31–40 years old, 43 participants;
Group IV, 41–50 years old, 57 participants. The least
variable feature of the total body sizes was found to be the
body length; the variability index in the age groups did not
reveal much of change — from 3.1 to 3.8 (low). The exo- and
mesomorphy indicators featured low variability (Сv % —
8.8 and 5.5, respectively). The body weight (Сv % — 12.8
to 24.9), the BMI (Сv % = 22.7) as well as the waist/hip
index (Сv % = 10.1) showed an average variability, while the
variability value for the endomorphy index (CV%=32.4)
proved to exceed the average one. Therefore, the total body
measurements, such as the body weight, waist and hip
circumference, endo-, exo- and mesomorphy indicators for
those aged 18–40 increased significantly to get stable in the
IV age group, except for the body length, which changed
slightly along with ageing. The body mass index, too, went
up until the age of 40 and then stabilized, while the waist/
hip index showed a statistically significant increase only
within the I and II age groups. Along with the age, the
waist/hip index increased, as well as goes up the number of
those overweight, obese, and people with the transition and
the android body types.
K e y w o r d s — age variability, women, physique,
somatotype.
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INTRODU C TION

The constitution typology of the human body
refers to a relevant subject dealing with the current
progress of the medical science. At the same time, the
anthropological area in terms of research has been
developing fast. The subject of study for morphologists now is the somatic type for normal and various
pathological conditions. The somatic type, which is
shaped through the heredity program within a specific
environment, reflects the level and the harmony of
physical development, both for the individual and the
population taken as a whole [11–16].
Currently, anthropometric methods are widely
employed in preventive medicine, which is done both
to identify the risk groups and to assess the effectiveness of preventive measures [8, 9]. By the age of 18–20,
people mostly stop growing, and until the age of 30
the length of the body reveals only a slight increase
(up to 0.5 cm per year), which is largely due to the
spine lengthening. At the age of 30–50, the body
length remains constant, and then it decreases gradually (by about 1 cm over 10 years) [4], which mainly
happens through the spine shortening because of its
increased bending, reduced elasticity and flattening
of the intervertebral discs, as well as due to emerging osteoporosis [9]. Since the growth of the human
body individual parts is uneven, the body proportions
change over time. The body weight is one of the most
important indicators of the physical development, and
it depends on the age, the body morpho-functional
features, and allows making some indirect judgment
concerning the health status. The body mass index
(BMI) is calculated as the ratio of the body weight
(kg) to the body length (m2): BMI = body weight
(kg) / body length (m2). The BMI allows an objective
assessment of the individual’s nutrition status, and is an
important indicator when it comes to evaluating the
risk of developing certain diseases associated with the
body weight [1, 2, 3].
The waist circumference is a reliable indicator of
excess fat accumulated in the abdominal area (abdominal fat). In females, the waist circumference exceeding
88 cm is a risk factor signaling potential development
and progression of CAD and type II diabetes. The
waist-to-hip (W/H index) is a simple indicator of
the fat distribution pattern [6, 7]. Obesity, especially
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abdominal, is a risk factor behind diabetes and cardiovascular diseases [10]. An increase in the W/H index is
of a protective effect that it has on the bone tissue, and
is a factor in osteoporosis development [3].
Based on the somatic status analysis involving
healthy people, a classification of somatotypes has
been proposed, the basis of that being the ratio of the
human body tissues developing from three primitive
tissue layers – endo-, meso- and ectoderm. The endomorphic type can be described as featuring predominance of organs that develop based on the inner layer
(internal organs and adipose tissue). The mesomorphic
somatotype features the predominance of derivatives
coming from the mid-layer, which is the basis for the
skeleton and muscles. The ectomorphic type reveals
the predominance of the outer leaf, from which the
nervous system and integument develop [5].

Aim of study:

to identify the physique and somatotype variability
patterns for females aged 18-50 residing in the Saratov
Region.

MATERIALS AND MET H ODS

The study included women aged 18-50 (n=178)
residing in the Saratov Region, who underwent
bioimpedance diagnostics at the Center for Medical
Prevention (City of Engels, Russia). The participants
were divided into groups: Group I, 18–20 years old,
37 participants; Group II, 21–30 years old, 41 participants; Group III, 31–40 years old, 43 participants;
Group IV, 41–50 years old, 57 participants [4]. The
methods used included anthropo- and bioimpedansometry [7]. The following indices were identified: age
(A, years), body length (BL, cm), body weight (BW,
kg), waist circumference (W, cm), hip circumference
(H, cm), body mass index (BMI), waist-to-hip ratio
(W/H), endo- (viscerotonia), ecto- (cerebrotonia) and
mesomorphy (somatotonia) indices.
The variation and statistical processing of the outcomes was performed using the Statistica 10.0 application software package. The distribution normality was
checked using the Shapiro-Wilk test. Given that the
groups differed in the number of participants, as well
as due to the fact that the distribution of features does
not always follow the normal distribution pattern, the
median (Me), 25 and 75% percentiles were identified
[25.0 75.0]. The statistical significance of differences
was calculated through the Mann-Whitney test. The
differences were considered statistically significant at
95 and 99% probability limits. Besides, correlation
analysis was applied, where correlations were considered strong (tight) at r>0.75; significant — at r ranging
from 0.5 to 0.75; average — at r falling within the
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range of 0.25 to 0.49; weak — at r<0.25; the variation
and extensiveness coefficients were identified.

RESULTS AND DIS C USSION

The body length of adolescent females (Group
I) featured on average of 163.5 cm; in Groups II and
III it was slightly more (by 0.9 and 0.7%, respectively);
in Group IV — less by 1.4% compared to Group III
(the differences in adjacent groups were statistically
insignificant, p>0.05). The body weight showed a
statistically significant increase (p<0.01) changing
from 55.0 kg in Group I by 11.0% in Group II and
15.7% in Group III, and basically revealed no change
in Group IV if matched against Group III (p=0.4).
The BMI also went up every 10 years — starting from
20.6 in the youth group, and going up 9.6; 15.5 and
2.9%; the differences between Groups I and II, II and
III proved statistically significant (p<0.05), while
between Groups III and IV they were insignificant
(p=0.4). In case of the adolescent period, the majority of the females (81.5%) had BMI values within the
normal range; 14.8% of the cases had weight deficit,
while 3.7% proved overweight; in Group II the share of
those with the body mass deficit persisted; the number
of females with normal index values decreased, while
the number of those overweight increased; in Groups I
and II no obese cases were observed.
The group of those aged 31–40 featured an equal
distribution of females with normal BMI values and
those who were overweight (37.2%); the number
of participants with a body mass deficit went down
significantly, and then there appeared participants
with obesity (Degree I and II; 11.6%). The group of
females aged 41–50 had no persons with a body mass
deficit; one third of the group had a normal body
weight, 38.9% were overweight, as well as there were
patients with obesity of Degree I — 18.5%; II —
5.6%, III — 3.7%. The results obtained were partially
compared with the outcomes of the study conducted
by N.N. Tyatenkova et al. (2018) involving residents
of the Yaroslavl Region, while that study, too, relied
on the age-based periodization of 10 years. The BW in
the group of females aged 20–29 was 61.2 kg (according to our data — 61.8 in females aged 21–30); in
those aged 30–39 the BW was 67.9 kg (73.3 kg), while
40–49-year-old participants had a BW of 72.0 kg (73.1
kg) (see Table 1).
The waist circumference increased up to the age
of 40, changing from 63.4 cm in the youth group to
80.0 cm (the inter-group differences were statistically
significant (p<0.001) and goes on increasing slightly
in Group IV. The differences, though, do not come
to be statistically significant (p=0.6). The hip circumference also increases by the age of 30 years (+3.5%;
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Table 1. Age-related anthropometric and bioimpedance variability in females aged 18–50
Index
A (yrs)
BL (cm)
BW (kg)
BMI
W (cm)
H (cm)
W/H
EndoExoMeso-

Age groups
I
18.8 [18.0 19.0] *
163.5 [160.0 167.0]
55.0 [48.1 61.9] *
20.6 [18.7 22.4] *
63.4 [60.0 66.0] *
91.4 [87.0 96.0] *
0.69 [0.67 0.73] *
1.07 [0.55 1.49] *
6.21 [5.85 6.58] *
4.29 [4.21 4.42] *

II
25.6 [23.0 29.0] *
164.9 [160.0 168.0]
61.8 [53.2 67.1] *
22.8 [19.5 24.4] *
71.5 [65.0 75.0] *
94.7 [90.0 99.0] *
0.75 [0.71 0.79] *
1.61 [0.90 1.88] *
6.52 [6.25 6.70] *
4.42 [4.31 4.53] *

III
35.7 [33.0 38.0] **
164.6 [161.0 169.0]
73.3 [59.2 80.1] **
27.0 [22.5 29.8] **
80.0 [70.0 88.0] **
103.3 [96.0 107.0] **
0.77 [0.71 0.83]
2.45 [1.40 3.03] **
6.86 [5.35 7.32] **
4.62 [4.38 4.71] **

IV
46.9 [45.0 49.0] ***
162.3 [157.0 167.0]
73.1 [63.0 81.0]
27.8 [24.2 31.1]
81.3 [73.0 87.0]
103.2 [98.0 110.0]
0.79 [0.73 0.82]
2.61 [1.74 3.45]
6.78 [6.31 7.17]
4.58 [4.42 4.70]

Note. * — statistically significant age-related differences among the groups (* — between Groups I and II, ** — II and III, *** — III and IV).

p=0.05), and then within the next 10 years — by 8.3%
(p=0.001), whereas in Group IV it reveals basically no
change (p=0.9). The W/H index is one of the most
reliable indicators of females’ health and fertility, as
well as it is the aesthetic optimum, which is a reliably
indicating of the reproductive status and reproductive
capacity. Given the effect of estrogen, fat accumulation
in the abdomen is suppressed, while it is stimulated
(gynoid fat) at the thighs and buttocks, serving an
energy reserve for pregnancy and subsequent lactation.
Depending on this index value, there are three types
of physique to be identified. At the W/H index <0.8,
the body type is considered gynoid; >0.9 — android,
while it is transition type if the index falls between
0.8 and 0.9. The W/H index has a statistically significant increase (p=0.001) from 0.69 in Group I to 0.75
in Group II, and continues to grow up to Group IV.
However, the differences are statistically insignificant
(p>0.05). In adolescence, all the girls had the gynoid
body type; the females aged 21–30, too, mostly
belonged to the gynoid type (78.0%); 19.5% of the
participants had the transition type of the body, while
in some cases (2.5%) the body type could be described
as android. The females above 30, showed a decrease in
the gynoid body type share along with an increase in
the number of those with the transition and android
types. The endomorphy index had an average statistically significant increase from 1.07 in Group I to 1.61
(by 33.5%, p=0.01) in Group II, to 2.45 (by 34.3%,
p=0.003) in Group III, while there were no statistically significant differences between Groups III and
IV (p=0.6) observed. The intergroup differences in
the exo- and mesomorphy indicators in Groups I-III
were also statistically significant (p<0.05), and these
indicators were to get stabile in Group IV (p>0.05). If

we accept the endomorphy index in the age groups as
1.0, then the ratio of the endo-, ecto- and mesomorphy
components will be respectively as follows: 1.0:5.8:4.0;
1.0:4.0:2.7; 1.0:2.8:1.8; 1.0:2.6:1.7. It is obvious that the
relative values of the exo- and mesomorphia decrease
along with age.
Over age, females undergo change not only in the
total body dimensions and somatotype indicators, yet
also in the number and strength of the correlations
between the parameters. In Group I, there was no significant correlation of the W/H index with the BMI
and the indicators of endo-, exo- and mesomorphy
identified (p>0.05); significant correlation was to be
observed between the BMI and the indicators of exoand mesomorphy, as well as between the indicator of
endomorphy and the indicators of exo- and mesomorphy. Following every 10 years, the strength of direct
correlation increased; in the general sampling, the correlations are overall stronger when compared among
the groups. Of the overall body dimensions, the least
variable feature was body length – the variability coefficient through the age groups varied little (from 3.1
to 3.8; low). Exo- and mesomorphy indicators had low
variability (Сv% being 8.8 and 5.5, respectively). The
BW (Сv% from 12.8 to 24.9), the BMI (Сv%=22.7),
the W/H index (Сv%=10.1) revealed average variability, while the variability coefficient in the endomorphy
index exceeded the average value (Сv%=32.4).

Conclusion

The total body dimensions, such as the BW, the
waist and hip circumference, the endo-, exo- and mesomorphy indicators increase significantly through the
age period of 18 to 40 to get stable in Group IV, except
for the BL, which changed slightly with the age (there
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were no statistically significant differences identified in
the groups). The BMI increased, too, until the age of
40, and then stabilized, while the W/H index showed
a statistically significant increase only between Groups
I and II, and then also went on increasing, yet the
differences did not reach statistical significance. Over
age, following an increase in the BMI, the W/H index
increased, so the number of people with excessive BW,
obesity, as well as the number of those belonging to
the intermediate and android body types, increased.
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