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Abstract

Introduction. Environmental conditions have been changing over the years and the body’s capacity to adapt affects human
development, its growth and typogenesis.

Aim. To confirm the secular trend in the population of children and adolescents aged 4 to 18 from Rzeszéw in the last 35 years
in terms of growing and differentiation body proportions.

Materials and methods. In 2013/2014, a total of 1,563 children from Rzeszéw were examined. The length of the trunk, the up-
per limb, the lower limb, the width of the shoulders and the width of the hips were measured and the following indices were
calculated: trunk length, upper limb length, lower limb length, inter-limb, hip-shoulder and shoulder width. The data was sub-
jected to statistical analysis and compared to the data collected in 1978/79, 1993/1994 and 2003/2004.

Results. During the 35-year period, the following symptoms were observed: elongation of upper and lower limbs in both sex-
es, increase in shoulder width in boys from 15-18 years of age, and in girls generally in the entire examined age, tendency to
decrease in hip width in both sexes in most age classes.

Conclusions. The secular trend in the population of children and adolescents aged 4 to 18 from Rzeszow in the last 35 years
regarding growth process and differentiating body proportions was confirmed.
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terize the growing process are body height, body mass,
head circumference, chest circumference and waist cir-

Introduction
The somatic (morphological) development of a human is

often associated with an increase in the size of the body
— called the process of growing.! The popular rule is that
until the end of the process of growing the length of in-
dividual parts is greater: the trunk — three times, the up-
per limbs - four times, the lower limbs - five times.” The
most popular anthropometric parameters that charac-

cumference.’ These data are entered into the health
book at birth and after the health balance at a given age.*
During the health balance, a further evaluation of the
chest circumference is not recommended, evaluation
of the head circumference is recommended until the
third year of life, and the assessment of body height and
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weight is carried out until adulthood and longer.>>!'* An
important material aspect of human somatic develop-
ment, apart from growing, is differentiation - perfecting
the structure. Among other things, it includes changes
in body composition (fat mass and fat free mass), the
formation of typical body proportions (typogenesis) or
gender-related differences (sexual dimorphism) .! In an-
thropometry, the parameters describing the process of
differentiation are proportion ratios. In the literature on
the subject, Quetelet’s index WQ2 (Body Mass Index,
BMI) is most commonly used.>* It is used to assess the
nutritional status.'? The quotient of waist circumference
and body height serves to differentiate obesity types in
children and adolescents starting from the pre-school
age.” Research with other anthropometric parameters
is rarely carried out.**

An important direction of anthropometric research
is the study of the secular trend, understood as changes
in somatic development occurring between generations,
recognized as an non-evolutionary phenomenon, having
an adaptive character, under the influence of changes in
civilization development.'>' Changes in body structure
reflect the condition of the natural and social environ-
ment.”” In addition, subsequent generations differ in the
frequency of individual genes."” The secular trend is ex-
pressed by the acceleration (acceleration of development)
of some and the deceleration (slowdown of development)
of other developmental parameters.? An example of the
phenomenon of acceleration is the increase in mean
body height in subsequent generations, the occurrence of
post-puberty height increase at an earlier age, changes in
body proportions - within the lower limbs with the ten-
dency to having long limbs.? These changes are a sensitive
marker of the biological condition of a given popula-
tion."” Studies on the secular trend are most often carried
out on the basis of the previously mentioned body weight
as well as body height and BMI. The present study, how-
ever, presents the data from a different perspective.

Aim of the study

To confirm the secular trend in the population of chil-
dren and adolescents aged 4 to 18 from Rzeszéw in the
last 35 years in terms of: 1. growing - characterized
on the basis of such anthropometric features as: trunk
length (sst-s), the upper limb length (a-dallI), the low-
er limb length (B-sy), shoulder width (aa), hip width
(c -ic) and 2. differentiation the proportions of body
structure - using selected coeflicients formed from the
above-mentioned features: trunk length index, upper
limb length index, lower limb length index, inter-limb,
hip-shoulder ratio and shoulder width.

Materials and methods
Assessments of changes in morphological development
of children and adolescents from Rzeszow were made

in 1978/79, 1993/94, 2003/04 and 2013/14. During all
these years, the research methodology was conducted
according to the same principles.'®** Anthropometric
research covered 2,378 persons in 1978/79 (1,176 boys
and 1,056 girls), 1993/94 - 2586 (1,300 boys and 1,286
girls), while in the 2003/04 2,560 people (1,280 boys and
1,280 girls). A random sample of children and adoles-
cents was taken in all three series in order to be repre-
sentative. In the years 1978/79 - 2003/04, a mean of 80
boys and 80 girls were examined in each age group.”
Samples for testing were randomly drawn without repe-
tition. A written consent for the tests was obtained from
the Education Office, the President of Rzeszow, the di-
rectors of individual schools and parents, whereas the
oral consent was expressed individually by every child
before the start of the measurements. In 2013/14, the re-
spondents were selected in the same way as in the pre-
vious series, trying to keep similar numbers of boys and
girls in particular age classes, but difficulties occurred.
They concerned the consent of parents and the respon-
dents themselves to carry out measurements, which, as
is known, are not invasive, and therefore they pose no
threat to health and life. Finally, over 5% of the popula-
tion of children and adolescents from Rzeszéw was ex-
amined, taking into account the sex from 4 to 18 years
of age in each age class. Data on the number of live-
born boys and girls in the examined age classes were ob-
tained from the Central Statistical Office in Rzeszéw. In
total, 1,563 people were examined, including 779 boys
and 784 girls. We also observed that the basic group of
both boys and girls in each age class was not less than
50 people. The examined children were healthy and did
not have a disability certificate. It was not possible to
gather a sufficiently large group of 3-year-old boys and
girls due to the lack of consent of parents and guard-
ians. The examinations of 3-year-olds were also dis-
proportionately prolonged in time.'**' For all of the
above series, anthropometric measurements were made
based on the technique by Martin and Saller.?® In an-
thropometric studies, the following features were taken
into account: trunk length (sst-s), length of the upper
limb (a-dalll), length of the lower limb (B-sy), shoul-
der width (a-a) and hip width (ic-ic). Based on the col-
lected data, the ratios of body structure were calculated:
length of trunk, length of upper limb, length of lower
limb, inter-limb, hip-shoulder and shoulder width.'®%
As in previous studies, the collected data was statisti-
cally developed. Selected numerical characteristics of
the tested parameters were determined: the arithmetic
mean (x) - in all discussed series, median (Me), stan-
dard deviation (s) in all discussed series, 25th and 75th
percentile (C25, C75). The analysis of variance (ANO-
VA) was used for statistical calculations.?’?® To answer
the question of whether the population of children and
adolescents from Rzeszdw continues to exhibit the phe-
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nomenon of secular trend, a comparative analysis of
statistical characteristics of selected anthropometric
features and ratios from the series 1978/79, 1993/94,
2003/04 and 2013/14 was made.**

Results

Intergenerational variability of height and body mass of
Rzeszéw children and adolescents examined in the time
interval 1978/79 - 2013/14 was presented in an earlier
publication.”” The tendency of changes and diversity in
the morphological structure of the body over genera-
tions can be illustrated by comparing particular dimen-
sions with each other (Tables 1-10). It seems, however,
that the best time variation of the body shape describes
the proportions between dimensions expressed in the
form of ratios of proportions (Tables 13-24). At the
same time, data for the 2013/14 series contained in Ta-
bles 1-10 may serve as a development standard for chil-
dren and adolescents from Rzeszéw aged 4 to 18 in the
terms of parameters studied.

On the basis of a comparative analysis during the
35-year period of 1978/79-2013/14 and 10-year period
0f2003/04-2013/14 some changes in the development of
selected somatic features were observed. After 35 years,
the trunk of Rzeszéw boys is extending at the age of 5
up to 9, at the age of 11, from 13 to 16 years of age and
at the age of 18 (Tables 1, 11). In girls examined in the
same time interval, the trunk is also extending from 8 to
10 years of age. In the remaining age classes, mean trunk
lengths are lower (between 4-5 and 12-15 years) or close
(6, 7, 11 and 16-18) (Tables 2,12). During the 10-year
period of 2003/04-2013/14, the trunks in boys are get-
ting longer only in the age range from 14-16 years. In
the remaining age classes, mean trunk lengths are low-
er (between 4-5, 7, 9-12 and 17 years) or close (6, 8, 13
and 18) (Tables 1-11). In girls in the same age group, the

Table 1. Mean values of trunk length (sst-sy) in boys (cm)

tendency to shorten the trunk dominates, except for the
ages 8, 9, 16 and 17, where the average values are simi-
lar (Tables 2,12).

In both boys and girls, the upper limb are getting
longer. This process is also strongly marked in the 10-
year period of 2003/04-2013/14 (Tables 3,4,11-12).

In boys after 35-year period, also the lower limb
lengthening is observed. During the 10-year period of
2003/04-2013/14, this process did not take place, ex-
cept for 18-year-olds, in whom the average length of
the lower limb was higher by 0.8 cm (Tables 5,11). In
girls during the 35-year period, the lower limbs became
much longer. A comparative analysis of the mean length
values of the lower limbs in the time interval 2003/04-
2013/14 showed the presence of the process of elonga-
tion of the lower limbs only at the age of 17 and 18. In
the remaining age classes, the absolute differences be-
tween the mean values of the discussed parameter as-
sume lower or similar values (Tables 6, 12).

In the course of the 35-year period and the 10-year
period in boys, the phenomenon of shoulder widening
between 15-18 years of age has been noticed. After 10
years, the shoulders are also getting wider at the age of
9,10 and 12-13 years (Tables 7, 11).

In turn, in girls a tendency of shoulders narrowing
occurs (Table 8,12). Both in boys and girls in the com-
pared series, the hips are getting narrower (Tables 9-12).

The intergenerational phenotypic variation de-
scribed is also noted in the proportions of the body
structure of children and adolescents from Rzeszow.
According to Wanke’s classification, the examined boys
from the series 1978/79 are characterized by a medi-
um trunk from 3-5 years of age, 1993/94 - at the age of
3-4 years, 2003/04 - between 3 and 6 years and from
2013/14 - at 5 and 6 years of age.” In the other age
classes, boys have short trunk in all compared series

Age (sst-sy)
Boys
1978/79 1993/94 2003/04 2013/14
X s X s X S X Me s C.. C.

3 29.9 2.8 28.9 1.6 31.9 4.1 - - - - -

4 31.0 24 30.3 1.9 32.7 3.5 29.8 29.1 2.7 27.9 31.5
5 323 2.1 325 2.0 341 33 33.1 32,6 33 30.9 347
6 33.7 2.2 342 1.6 35.5 3.1 35.3 35.1 2.1 33.6 36.8
7 35.6 2.2 35.0 1.7 36.9 3.0 36.2 36.5 3.8 31.3 383
8 36.9 2.1 36.0 2.0 37.9 2.7 38.1 38.5 33 35.0 41.2
9 37.8 1.9 37.2 24 39.6 34 384 38.5 24 375 39.1
10 38.8 2.0 38.0 2.0 40.9 33 38.9 39.0 3.0 37.6 40.8
11 40.1 2.2 394 24 42.0 34 41.1 403 47 39.1 413
12 41.8 23 404 2.2 43.0 43 414 40.0 34 38.7 443
13 437 29 42.0 24 447 3.7 44.6 45.2 29 419 47.0
14 455 34 445 29 459 4.0 47.6 46.0 5.0 42.8 50.8
15 471 3.1 46.8 2.5 47.3 4.1 48.6 47.4 3.5 45.8 51.7
16 48.7 2.6 485 29 49.0 41 50.9 49.4 55 47.4 53.0
17 49.8 23 494 2.8 50.1 39 49.6 51.8 55 453 53.9
18 504 2.2 50.0 2.6 513 4.1 51.2 51.1 3.2 48.9 53.5
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Table 2. Mean values of trunk length (sst-sy) in girls (cm)

(sst-sy)
Age Girls
1978/79 1993/94 2003/04 2013/14
X s X s X S X Me s C.. C.
3 294 2.3 28.0 1.8 325 43 - - - - -
4 30.8 2.2 30.2 1.7 333 3.2 30.3 304 2.1 29.4 31.7
5 32.2 2.4 32.0 1.9 34.8 2.9 31.8 31.8 2.0 304 33.0
6 33.8 2.3 33.6 2.2 35.9 2.9 34.1 34.5 1.9 33.2 35.0
7 353 1.9 353 2.0 36.4 3.3 35.0 343 2.7 333 36.5
8 36.1 1.9 36.2 2.0 371 3.1 37.1 354 4.6 34.0 38.8
9 37.0 2.0 37.2 2.1 384 4.6 38.6 38.0 3.7 37.0 40.1
10 384 2.1 38.3 2.2 40.3 3.0 39.2 39.5 32 38.0 41.8
11 40.2 2.5 39.6 2.4 413 4.6 40.6 37.8 7.7 34.2 504
12 42.1 2.5 41.2 24 42.8 3.5 41.2 39.6 2.6 38.9 41.4
13 441 2.1 43.0 2.4 441 3.0 423 425 3.8 40.0 44.6
14 454 2.1 44.6 3.0 44.6 2.7 43.2 43.1 2.0 41.8 449
15 458 2.3 454 2.5 45.6 3.3 45.2 453 43 423 49.3
16 46.3 2.3 45.9 2.6 46.2 2.9 46.4 47.0 33 441 48.4
17 46.8 2.1 46.5 2.6 46.7 2.7 46.8 454 4.8 44.2 49.2
18 47.1 2.1 47.0 2.3 47.4 2.7 46.9 46.9 2.8 46.3 49.9
Table 3. Mean values of upper extremity length (a-dalll) in boys (cm)
(a-da,)
Age Boys
1978/79 1993/94 2003/04 2013/14
X S X s X S X Me s [ C.
3 41.8 2.1 40.5 2.3 41.7 34 - - - - -
4 441 24 43,5 2.0 445 2.9 44.6 44.0 2.9 42.0 455
5 46.4 2.7 47.4 2.2 48.8 2.9 49.0 49.0 3.0 46.6 50.1
6 49.6 2.7 50.3 2.2 51.0 2.7 534 53.0 43 51.0 58.0
7 533 2.7 52.6 2.5 54.6 49 57.1 57.0 3.0 54.8 59.0
8 56.5 2.8 55.1 32 57.0 33 59.1 59.2 25 58.0 61.2
9 58.9 29 57.5 2.8 60.2 3.8 62.4 63.0 3.6 59.5 64.0
10 60.9 3.2 59.4 3.0 61.8 3.3 64.4 64.0 3.2 62.3 67.0
11 63.0 3.2 62.2 29 64.5 3.0 66.0 66.0 3.3 65.0 67.0
12 65.8 3.6 65.3 3.7 67.5 55 704 70.0 4.4 67.0 73.5
13 69.2 4.2 67.8 35 70.1 3.9 724 72.5 2.1 69.7 753
14 71.9 4.2 72.2 3.5 73.5 45 79.0 79.5 4.7 75.2 83.5
15 74.2 3.9 74.9 35 75.6 4.8 81.0 80.0 3.0 79.6 81.0
16 76.2 3.5 75.7 3.3 78.5 4.5 82.1 81.4 2.9 80.2 83.6
17 77.1 3.2 76.3 3.8 78.9 39 84.0 83.0 34 81.6 85.8
18 78.1 3.6 76.8 3.6 79.9 3.7 84.1 84.4 2.1 82.2 85.8
Table 4. Mean values of upper extremity length (a-dalll) in girls (cm)
(a-da,)
Age Girls
1978/79 1993/94 2003/04 2013/14
X s X s X S X Me s C.. C.
3 40.8 2.0 394 2.0 41.1 2.9 - - - - -
4 435 2.2 43.1 2.0 435 2.5 455 46.1 2.0 43.0 47.0
5 46.2 2.6 46.6 2.0 46.7 3.0 48.2 48.0 1.9 47.0 49.4
6 49.3 3.0 49.2 2.7 50.2 2.9 499 50.3 3.5 47.0 52.0
7 52.2 29 52.1 2.3 54.0 3.1 55.5 56.0 4.3 529 58.1
8 54.7 3.0 53.8 2.6 56.2 2.9 58.3 58.0 33 56.0 61.0
9 57.1 3.0 56.1 2.8 58.3 5.6 62.6 63.3 3.8 61.1 65.3
10 59.8 3.0 59.1 2.6 60.7 4.5 65.3 66.0 34 62.5 67.8
11 63.0 35 61.5 3.7 64.2 49 67.1 66.3 44 63.4 69.7
12 65.7 3.6 64.9 33 68.5 3.9 703 70.0 3.4 68.8 73.0
13 68.1 33 67.5 3.6 70.0 3.8 71.2 71.0 1.2 70.0 72.0
14 69.3 3.0 69.2 34 70.8 3.5 73.5 73.8 1.9 724 74.7
15 69.7 3.0 69.3 33 71.2 3.9 74.0 73.7 3.1 73.0 76.0
16 69.9 3.2 69.4 3.5 71.8 3.7 75.4 753 1.5 74.5 76.5
17 70.0 3.2 69.4 3.9 72.5 5.0 76.7 76.4 1.9 754 77.0

18 70.1 35 69.5 33 72.5 35 76.9 764 2.2 75.8 77.9
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Table 5. Mean values of lower extremity length (B-sy) in boys (cm)
(B-sy)
Age Boys
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me s C.. C..
3 43.8 2.8 43.6 2.6 46.9 35 - - - - -
4 47.7 2.8 48.5 2.6 49.7 3.1 49.0 49.1 35 46.5 515
5 52.3 33 53.0 2.7 55.0 3.9 51.3 51.3 2.9 49.5 53.2
6 56.1 3.3 57.1 2.5 58.3 3.3 56.4 56.7 3.9 53.7 59.0
7 60.4 3.1 60.4 2.9 65.0 4.0 64.9 63.7 5.7 61.6 69.6
8 65.4 3.7 64.5 3.9 68.8 3.9 66.9 67.3 4.0 65.4 68.5
9 68.8 4.1 68.2 3.1 721 43 70.7 71.1 3.9 69.2 723
10 715 3.9 71.3 3.7 76.9 4.6 75.7 75.1 3.9 733 78.2
11 74.2 3.7 75.8 3.7 79.2 5.1 76.8 759 34 74.0 79.5
12 78.0 4.4 79.3 4.8 83.3 77 80.4 793 2.0 78.9 82.5
13 81.3 5.2 83.3 41 86.6 49 82.1 80.5 4.6 79.0 85.5
14 85.0 5.1 88.0 4.7 91.2 53 88.9 89.0 4.8 86.0 92.0
15 89.1 4.7 91.0 4.0 94.5 7.6 93.2 929 2.0 91.7 94.8
16 91.1 4.5 92.2 4.0 95.5 6.7 95.5 95.8 2.6 94.6 97.2
17 91.7 4.1 92.4 4.0 95.9 3.8 95.6 96.0 3.3 929 97.8
18 91.9 4.7 92.7 4.2 96.5 4.0 97.3 96.1 3.9 94.2 100.6
Table 6. Mean values of lower extremity length (B-sy) in girls (cm)
(B-sy)
Age Girls
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me s [ C.
3 43.6 2.5 43.8 2.7 471 3.5 - - - - -
4 47.9 2.9 48.6 2.5 48.7 3.0 47.4 47.3 1.4 46.3 48.4
5 52.1 34 524 24 539 3.1 52.5 529 2.5 50.9 544
6 55.9 34 56.4 33 58.0 3.7 55.2 54.5 43 51.5 58.5
7 59.9 3.5 60.4 2.9 64.9 43 63.7 64.8 6.4 59.1 67.6
8 63.7 39 64.0 32 69.5 43 66.3 67.7 3.9 64.0 69.0
9 67.3 3.7 67.8 3.3 71.8 5.0 69.7 711 5.5 65.1 74.5
10 71.1 4.2 719 3.7 743 4.7 74.7 77.0 7.0 71.0 79.9
11 74.7 4.5 75.6 4.1 79.5 5.2 764 771 3.6 73.5 80.0
12 78.6 4.2 80.2 3.8 84.6 5.8 84.5 84.8 4.4 82.5 88.5
13 81.9 4.2 83.8 4.2 86.3 45 86.6 86.4 4.2 85.4 90.0
14 83.0 3.6 84.4 4.2 87.8 4.5 87.0 86.9 2.5 85.4 88.0
15 83.0 4.0 84.4 3.8 87.7 5.2 87.9 88.4 4.4 85.5 88.6
16 83.0 43 84.4 4.8 88.7 5.0 88.9 89.7 3.7 88.7 90.2
17 83.2 37 84.4 43 88.7 4.7 92.7 90.8 5.6 88.8 96.3
18 83.3 4.1 84.4 3.7 88.8 3.9 93.7 94.0 5.2 91.2 96.0
Table 7. Mean values of shoulder width (a-a) in boys (cm)
(a-a)
Age Boys
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me s C.. C.
3 216 1.3 21.6 1.1 22.2 1.5 - - - - -
4 224 1.9 229 1.5 234 1.5 22.0 215 1.5 20.5 23.0
5 23.6 1.6 24.2 1.1 245 1.8 23.0 23.0 1.5 22.0 24.0
6 25.2 1.3 255 1.3 25.6 29 25.1 25.0 14 24.5 26.5
7 26.6 1.3 26.6 1.8 26.8 1.9 259 25.8 1.9 25.0 27.0
8 27.7 1.3 28.0 1.3 27.1 1.4 26.9 26.8 1.8 26.0 28.0
9 28.7 13 29.0 1.3 28.1 1.9 28.8 28.0 1.8 27.5 30.0
10 29.5 1.3 29.6 1.6 28.5 2.8 29.0 293 1.7 27.3 30.1
11 304 14 31.0 1.4 29.1 1.9 29.2 29.0 1.9 28.0 30.0
12 31.5 1.6 32.1 1.7 30.0 2.9 314 315 2.0 30.0 33.0
13 329 2.0 334 1.6 31.7 2.8 328 325 1.8 320 345
14 345 2.3 35.0 1.8 339 2.7 34.0 335 1.4 33.0 35.0
15 359 2.2 36.4 23 35.5 2.1 37.2 37.0 1.8 355 38.0
16 37.0 1.9 376 2.1 36.7 2.0 383 38.0 1.9 37.0 39.5
17 37.8 1.6 38.5 24 37.5 2.0 38.5 39.0 1.8 36.8 40.0
18 384 1.6 38.9 2.3 379 2.1 394 39.5 0.9 38.5 40.3
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Table 8. Mean values of shoulder width (a-a) in girls (cm)

(a-a)
Age Girls
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me s C.. C.
3 21.6 1.2 21.3 1.0 22.2 1.5 - - - - -
4 22.6 1.3 229 1.4 234 1.7 21.5 213 0.9 21.0 22.0
5 23.7 1.3 24.0 1.1 24.2 1.5 22.7 22.5 0.9 22.0 23.0
6 253 1.2 25.1 1.8 25.7 1.2 236 233 1.6 22.0 25.0
7 26.4 1.3 26.3 1.2 26.6 1.9 25.6 25.0 1.9 25.0 27.0
8 27.2 13 274 1.3 26.9 1.5 26.7 27.0 1.7 26.0 28.5
9 28.2 1.3 28.6 1.9 27.9 1.5 27.0 27.3 1.3 26.0 28.0
10 29.1 1.5 29.9 1.7 28.7 1.6 27.6 27.5 1.3 26.5 28.5
11 30.3 1.7 314 1.7 29.3 2.2 27.9 28.0 1.6 26.5 29.0
12 31.7 1.8 324 13 30.3 2.2 30.8 31.0 0.8 30.1 31.2
13 33.0 1.8 33.6 1.5 32.0 2.0 31.0 31.1 0.8 30.2 314
14 33.7 1.6 34.0 1.6 33.0 23 31.0 30.0 1.5 30.0 31.8
15 341 1.4 342 1.8 334 1.9 31.5 31.2 1.5 31.0 32.0
16 344 1.5 34.8 1.7 335 1.8 32.1 32.0 0.6 32.0 325
17 34.6 1.6 35.1 2.0 34.0 2.0 33.2 33.2 1.0 325 34.0
18 34.7 1.6 35.1 1.6 34.0 2.2 33.6 34.0 1.1 33.0 34.5
Table 9. Mean values of hip width (ic-ic) in boys (cm)
(ic-ic)
Age Boys
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me S [ C.
3 16.3 0.9 15.8 0.8 17.2 1.6 - - - - -
4 17.2 1.0 16.4 0.9 17.8 1.1 16.1 16.4 0.9 15.5 17.0
5 17.9 1.1 17.2 0.7 18.5 1.5 16.5 16.5 1.0 16.0 17.0
6 18.5 1.0 18.4 1.0 18.8 1.3 18.1 17.5 2.0 16.5 20.0
7 19.3 1.1 18.8 1.6 20.0 2.5 19.1 19.8 1.8 18.0 20.0
8 20.1 1.1 19.8 1.5 20.5 2.0 19.2 18.5 1.5 18.0 20.0
9 20.8 1.1 20.6 1.1 214 23 21.2 20.0 3.1 19.0 21.8
10 214 1.2 21.1 1.2 21.8 3.0 21.1 20.5 2.0 20.0 22.0
11 22.0 1.2 22.0 14 21.9 2.5 21.1 21.0 1.4 20.5 215
12 22.7 14 22.8 1.7 22.5 29 22.5 22.0 1.3 21.5 22.5
13 23.7 1.6 235 1.2 24.0 2.0 22.7 22.5 2.2 21.0 24.0
14 24.8 1.7 25.0 1.7 253 2.1 25.1 25.4 1.6 24.0 26.0
15 25.9 1.5 26.0 1.6 26.7 2.2 25.9 26.0 0.6 25.6 26.5
16 26.7 1.4 26.6 1.4 27.1 24 26.3 26.8 1.1 25.0 27.0
17 27.3 14 27.3 1.8 27.5 2.0 26.7 26.3 1.6 25.5 28.1
18 27.8 1.4 27.3 2.1 27.7 2.0 27.2 27.5 0.5 27.0 27.5
Table 10. Mean values of hip width (ic-ic) in girls (cm)
(ic-ic)
Age Girls
1978/79 1993/94 2003/04 2013/14
X s X s X s X Me s C.. C.
3 16.3 0.8 15.3 0.8 16.9 1.8 - - - - -
4 17.0 0.8 16.4 1.0 174 1.5 15.2 15.3 09 14.5 16.0
5 17.8 1.0 17.2 1.1 18.0 1.5 16.4 16.5 0.9 15.5 17.0
6 18.6 1.1 17.9 1.4 18.9 1.7 17.0 17.0 1.0 16.0 17.5
7 19.2 1.2 18.7 14 19.2 2.0 18.9 18.0 2.2 17.0 20.0
8 19.8 1.2 19.5 1.2 19.6 1.8 194 19.5 1.8 18.0 20.0
9 20.5 1.2 204 13 20.5 2.1 20.0 20.0 1.1 19.0 21.0
10 213 14 214 1.3 20.9 1.9 20.8 20.1 1.6 20.0 21.0
1 22.5 1.7 22.3 1.6 22.0 2.0 21.1 21.8 1.6 19.8 22.3
12 23.5 1.7 235 14 23.1 24 229 235 1.1 22.0 24.0
13 243 1.5 24.8 1.8 24.5 25 23.0 23.0 1.0 225 24.0
14 25.1 1.4 25.8 1.8 26.0 2.1 23.2 23.0 1.6 21.5 25.0
15 25.6 14 26.0 1.9 26.5 2.1 23.5 23.5 0.7 23.0 24.0
16 26.0 1.4 26.4 1.5 26.7 2.0 24.0 23.6 1.7 23.0 24.5
17 26.3 1.5 26.4 1.5 26.7 1.8 25.6 254 0.6 25.0 26.0

18 264 1.6 264 1.3 26.7 1.7 26.2 26.3 1.6 25.0 27.3
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Tabela 11. Absolute differences between mean values of trunk length, upper and lower extremity length, shoulder and hip
width in boys from the series 1978/79-2013/14 and 2003/2004-2013/14

1978/79 - 2013/14 Age 2003/04 - 2013/14

sst-sy a-da B-sy a-a ic-ic sst-sy a-da B-sy a-a ic-ic
-1.2 0.5 1.3 -0.4 -1.1 4 -2.9 0.1 -0.7 -1.4 -1.7
0.8 2.6 -1.0 -0.6 -14 5 -1.0 0.2 -3.7 -1.5 -2.0
1.6 3.8 0.3 -0.1 -04 6 -0.2 2.4 -1.9 -0.5 -0.7
0.6 3.8 45 -0.7 -0.2 7 -0.7 2.5 -0.1 -0.9 -0.9
1.2 2.6 1.5 -0.8 -0.9 8 0.2 2.1 -1.9 -0.2 -1.3
0.6 3.5 1.9 0.1 0.4 9 -1.2 2.2 -1.4 0.7 -0.2
0.1 3.5 4.2 -0.5 -0.3 10 -2.0 2.6 -1.2 0.5 -0.7
1.0 3.0 2.6 -1.2 -0.9 11 -0.9 1.5 -2.4 0.1 -0.8
-0.4 4.6 2.4 -0.1 -0.2 12 -1.6 29 -2.9 1.4 0.0
0.9 32 0.8 -0.1 -1.0 13 -0.1 23 -4.5 1.1 -1.3
2.1 7.1 3.9 -0.5 0.3 14 1.7 55 -2.3 0.1 -0.2
1.5 6.8 4.1 1.3 0.0 15 1.3 54 -1.3 1.7 -0.8
2.2 5.9 4.4 1.3 -04 16 1.9 3.6 0.0 1.6 -0.8
-0.2 6.9 3.9 0.7 -0.6 17 -0.5 5.1 -0.3 1.0 -0.8
0.8 6.0 54 1.0 -0.6 18 -0.1 4.2 0.8 1.5 -0.5

Table 12. Absolute differences between mean values of trunk length, upper and lower extremity length, shoulder and hip
width in girls from the series 1978/79-2013/14 and 2003/2004-2013/14

1978/79 - 2013/14 Age 2003/04 - 2013/14
sst-sy a-da B-sy a-a ic-ic sst-sy a-da B-sy a-a ic-ic
-0.5 2.0 -0.5 -1.1 -1.8 4 -3.0 2.0 -1.3 -1.9 -2.2
-0.4 2.0 0.4 -1.0 -14 5 -3.0 1.5 -1.4 -1.5 -1.6
0.3 0.6 -0.7 -1.7 -1.6 6 -1.8 -0.3 -2.8 -2.1 -1.9
-0.3 3.3 3.8 -0.8 -0.3 7 -14 1.5 -1.2 -1.0 -0.3
1.0 3.6 2.6 -0.5 -0.4 8 0.0 2.1 -3.2 -0.2 -0.2
1.6 5.5 24 -1.2 -0.5 9 0.2 43 -2.1 -0.9 -0.5
0.8 5.5 3.6 -1.5 -0.5 10 -1.1 4.6 0.4 -1.1 -0.1
0.4 4.1 1.7 -2.4 -1.4 11 -0.7 29 -3.1 -1.4 -0.9
-0.9 4.6 5.9 -0.9 -0.6 12 -1.6 1.8 -0.1 0.5 -0.2
-1.8 3.1 4.7 -2.0 -1.3 13 -1.8 1.2 03 -1.0 -1.5
-2.2 4.2 4.0 -2.7 -1.9 14 -1.4 2.7 -0.8 -2.0 -2.8
-0.6 43 49 -2.6 -2.1 15 -04 2.8 0.2 -1.9 -3.0
0.1 5.5 5.9 -2.3 -2.0 16 0.2 3.6 0.2 -1.4 -2.7
0.0 6.7 9.5 -1.4 -0.7 17 0.1 4.2 4.0 -0.8 -1.1
-0.2 6.8 10.4 -1.1 -0.2 18 -0.5 4.4 49 -0.4 -0.5

(Tables 13). In girls, on the basis of Kolasa’s classifica-
tion, long-trunk occurs in 3-year-olds from the series of
1978/79 and 2003/04 test between the age of 3-6.%° The
medium trunk in the series of 1978/79 appears from 4-6
years of age, 1993/94 - at the age of 3-4 years, 2003/04 -
in 7-year-olds, while in the sample of 2013/14 - in 4-6
years of age. For girls from all series, in other age cate-
gories, short trunk is characteristic in terms of physical
proportions (Table 14).

The mean values of the upper limb index in
boys and girls show that the subjects from the series
1978/79, 1993/94 and 2003/04 have shorter limbs in
the whole studied ontogenesis section. Their peers
from the 2013/14 series have short limbs only at the
age of 4, and in the other age classes they have mean
length limbs (Table 15-16). In turn, in girls from the
2013/14 series short limbs are observed at the age of
4-7 years of age and at the age of 13-14, and in the re-
maining age classes, medium length limbs - similar as
in boys (Table 16).

Considering the mean values of the lower limb in-
dex, it was found that the boys from all discussed series
are characterized by short-limbs, with the exception of
subjects from the 2003/04 sample aged 13-15, who have
medium length limbs (Table 17). In girls, mean values
of the lower limb index in the samples 1978/79, 1993/94
and 2003/04 indicate short limbs throughout the entire
examined age range. After 35 and 10 years, this feature
persists up to 15 years of age. At the age of 16-18, in
the 2013/14 sample, medium length limbs appear (Ta-
ble 18).

The temporal changes described above in the length
of lower and upper limbs with age in boys and girls from
Rzeszoéw illustrate the mean values of the inter-limb in-
dex in terms of Wolanski’s classification.” In boys, the
mean values of the inter-limb index indicate the elonga-
tion of the lower limbs in the series 1978/79 from 9 years
of age, 1993/94 - from the age of 8 years and 2003/04 -
from 7 years of age. As a result, as illustrated in Table 19,
at the age of 18, the representatives of these series are
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Table 13. Mean values of trunk length index in boys

(sst-sy) / (B-v) x 100

Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me s [ C..

3 31.0 30.3 31.1 - - - - -

4 30.1 29.7 31.0 29.0 28.7 23 27.4 304
5 29.7 29.5 304 30.7 304 23 29.0 31.9
6 29.4 29.2 30.0 29.8 30.5 29 28.2 31.6
7 294 28.9 29.2 28.6 28.1 2.0 26.9 29.5
8 28.9 28.2 28.9 29.3 29.3 25 26.8 31.6
9 284 28.0 28.8 28.0 28.3 2.0 27.0 29.5
10 28.2 27.7 28.6 274 27.3 1.1 26.7 28.1
1 28.2 274 28.7 28.1 27.5 2.1 27.0 28.5
12 28.1 27.1 28.2 27.1 26.9 14 26.3 28.5
13 28.1 27.1 28.4 28.9 29.3 14 27.5 29.5
14 28.0 27.2 27.7 283 27.8 23 26.7 29.2
15 28.1 27.6 27.7 27.0 26.5 1.6 26.2 28.3
16 28.3 28.0 27.9 28.7 28.1 25 27.0 29.7
17 28.5 28.3 28.3 27.5 28.5 2.6 25.6 29.5
18 28.6 28.5 28.7 284 28.0 1.6 274 29.6

Table 14. Mean values of trunk length index in girls

(sst-sy) / (B-v) x 100

Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.
3 30.8 29.7 33.1 - - - - -
4 30.2 29.6 32.6 29.9 29.6 1.4 28.9 30.6
5 29.7 29.3 31.6 29.5 294 1.7 28.7 30.2
6 29.5 29.1 30.8 30.1 30.0 1.6 29.1 31.5
7 29.2 29.0 29.6 28.2 28.0 2.0 274 29.5
8 28.7 28.6 28.7 28.7 27.8 2.6 26.9 29.6
9 28.3 28.1 28.5 28.6 27.7 2.3 271 29.7
10 28.2 27.7 28.8 27.8 27.5 2.1 27.0 29.5
11 28.0 27.6 28.3 28.4 28.4 1.8 27.5 29.6
12 28.0 27.2 27.7 26.7 26.3 1.4 25.6 27.7
13 28.3 27.5 27.9 25.6 25.5 2.3 24.0 27.3
14 28.5 279 27.5 26.3 259 1.4 25.2 27.3
15 28.6 28.2 28.1 27.5 27.4 1.7 26.1 29.0
16 28.8 284 28.1 28.9 29.0 1.7 28.1 29.6
17 29.0 28.8 28.3 27.8 27.0 3.2 25.7 28.1
18 29.2 29.0 28.8 28.0 27.8 2.0 27.2 29.3
Table 15. Mean values of index of upper extremity length in boys
(a-da,) / (B-v) x 100
Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.

3 43.4 424 40.7 - - - - -
4 42.8 42.6 42.2 43.4 43.2 1.6 427 442
5 42.6 43.0 43.4 46.1 455 3.2 43.7 47.2
6 433 43.0 43.0 45.0 45.0 2.2 439 459
7 44,0 434 432 452 45.2 1.4 446 46.0
8 44.2 43.2 435 455 45.6 1.8 45.0 46.3
9 442 433 43.8 455 45.7 1.6 446 46.4
10 443 433 43.2 454 45.1 1.1 44.6 46.3
11 443 433 441 453 453 1.4 44.6 46.6
12 443 43.8 44.2 46.1 46.3 1.4 454 46.9
13 445 43.8 445 46.9 471 1.0 46.3 47.6
14 443 441 443 46.9 46.7 2.1 46.1 47.3
15 442 442 442 45.0 45.1 1.6 435 459
16 442 43.7 447 46.4 46.5 0.9 45.7 47.0
17 44.2 43.7 445 46.6 46.7 0.9 45.9 47.2

18 444 43.8 44.8 46.7 46.8 1.0 46.1 474
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Table 16. Mean values of index of upper extremity length in girls
(a-da,) / (B-v) x 100
Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.
3 42.8 41.7 419 - - - - -
4 42.6 42.2 42.6 44.8 449 0.9 444 45.6
5 42.7 42.6 424 444 44.6 1.2 43.8 45.2
6 43.0 42.6 43.0 44.0 443 1.5 429 448
7 43.2 42.8 439 44.6 44.6 1.6 435 455
8 43.5 42.6 43.5 45.1 45.0 1.2 443 45.9
9 43.6 424 433 46.3 46.4 4.3 43.6 49.5
10 44.0 42.8 434 46.3 46.2 2.2 44.6 47.8
11 440 42.8 439 46.9 46.8 2.2 45.2 48.4
12 43.8 42.8 443 45.6 45.7 1.1 44.8 46.5
13 43.7 43.2 443 43.1 434 1.5 42.0 440
14 43.6 433 43.7 44.7 44.8 0.9 443 45.6
15 43.6 43.0 43.8 45.0 44.7 1.2 44.0 45.6
16 435 429 436 46.9 46.9 2.2 453 48.5
17 434 429 44.0 45.5 455 1.1 44.3 46.6
18 434 42.9 44.0 46.0 45.9 2.2 44.3 47.5
Table 17. Mean values of index of lower extremity length in boys
(B-sy) / (B-v) x 100
Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me S C.. C.
3 454 45.6 45.8 - - - - -
4 46.3 47.5 47.1 47.6 479 2.2 46.8 49.0
5 48.1 48.1 49.0 47.9 479 2.7 46.5 48.7
6 49.0 48.8 49.2 47.6 47.2 14 46.5 49.0
7 49.9 49.8 514 513 50.7 23 49.6 535
8 51.2 50.6 52.6 515 515 25 49.5 53.7
9 517 513 525 515 511 1.4 50.7 51.9
10 52.0 52.0 53.8 533 529 1.2 523 54.4
11 521 52.8 54.1 527 53.0 2.1 523 54.3
12 525 53.2 54.5 52.7 529 1.6 51.3 54.0
13 52.2 53.8 55.0 53.2 53.1 1.3 52.0 544
14 524 53.7 55.0 529 529 1.9 51.9 54.1
15 53.1 53.6 553 51.8 514 1.4 51.1 52.2
16 529 533 54.4 54.0 54.0 1.3 53.6 54.7
17 52.6 529 54.1 53.1 53.0 1.3 51.9 54.3
18 52.2 529 54.1 54.0 54.0 1.4 53.1 54.5
Table 18. Mean values of index of lower extremity length in girls
(B-sy) / (B-v) x 100
Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.
3 45.7 46.4 48.0 - - - - -
4 47.0 47.6 47.6 46.8 47.1 1.3 454 48.1
5 48.1 47.9 48.9 48.4 48.8 1.7 47.2 49.7
6 48.7 48.8 49.7 48.7 49.0 1.7 471 50.7
7 49.6 49.6 52.8 511 514 23 49.1 52.6
8 50.7 50.6 53.7 513 528 2.8 49.5 53.2
9 514 51.2 534 51.6 535 4.6 46.5 54.9
10 523 52.1 53.1 529 541 29 53.0 54.6
11 52.1 52.6 544 53.4 53.4 1.6 525 54.1
12 52.4 529 54.8 54.8 55.1 1.2 53.8 555
13 52.6 53.6 54.6 524 528 1.9 51.1 535
14 52.2 529 54.2 53.0 535 29 53.1 54.7
15 51.9 524 54.0 53.4 53.4 1.6 525 54.1
16 51.6 52.2 53.9 55.4 55.6 2.2 53.9 56.8
17 51.6 52.2 53.8 55.0 553 1.2 54.0 56.0
18 51.6 52.1 53.9 55.9 56.1 2.2 54.4 57.3
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Table 19. Mean values of index of proportion of upper to lower extremity length in boys
(a-da,) / (B-sy) x 100

Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C..
3 95.4 92.9 88.9 - - - - -
4 92.4 89.7 89.5 91.4 90.1 5.2 89.2 94.6
5 88.7 89.4 88.7 96.5 95.3 8.4 91.8 99.4
6 88.4 88.1 87.5 94.7 95.9 5.9 90.8 98.3
7 88.2 87.1 84.0 88.4 88.3 4.8 84.7 91.6
8 86.4 854 82.8 88.3 89.4 6.1 85.1 93.6
9 85.6 84.3 83.5 88.3 90.0 45 87.2 91.6
10 85.2 83.3 80.4 85.1 85.3 2.0 83.5 87.0
11 84.9 82.0 81.4 86.0 85.5 4.0 83.8 88.8
12 84.3 82.3 81.0 87.5 87.2 2.7 85.3 88.2
13 85.1 81.4 80.9 88.2 89.3 6.1 85.0 93.5
14 84.6 82.0 80.6 88.9 89.0 3.9 85.5 90.3
15 83.3 823 80.0 86.9 86.5 2.9 84.6 89.3
16 83.6 82.1 82.2 86.0 85.5 4.0 83.8 88.8
17 84.0 82.5 823 87.9 87.7 2.5 85.8 89.2
18 85.0 82.8 82.8 86.4 85.9 4.0 84.2 89.2
Table 20. Mean values of index of proportion of upper to lower extremity length in girls
(a-da,) / (B-sy) x 100
Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me S [ C,.
3 93.6 89.9 87.3 - - - - -
4 90.8 88.7 89.3 96.0 94.9 3.2 94.6 97.9
5 88.7 88.9 86.6 91.9 90.8 4.1 88.9 94.5
6 88.2 87.2 86.5 90.5 91.3 3.8 89.3 93.3
7 87.1 86.4 83.2 87.4 88.9 49 83.3 90.8
8 85.9 84.0 80.9 88.1 87.2 46 85.0 89.6
9 84.8 82.7 81.2 89.8 88.9 45 86.7 91.3
10 84.1 82.2 81.7 87.4 88.9 49 83.3 90.8
11 84.3 81.3 80.7 87.8 89.3 49 83.7 91.2
12 83.6 80.9 81.0 83.2 83.7 2.2 81.8 849
13 83.1 80.5 81.1 82.2 82.7 24 80.7 83.6
14 83.5 82.0 80.6 84.5 84.9 4.0 82.0 88.1
15 84.0 82.1 81.2 84.2 84.6 4.0 81.7 87.8
16 84.2 82.2 80.9 84.8 85.2 4.2 83.5 86.0
17 84.1 82.2 81.7 82.7 82.0 5.7 79.7 86.5
18 84.1 82.3 81.6 82.4 81.7 5.7 79.4 86.2
Table 21. Mean values of hip-to-shoulder index in boys
(ic-ic) / (a-a) x 100
Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.
3 75.5 73.1 77.5 - - - - -
4 76.8 71.6 76.1 73.2 73.5 6.7 67.0 75.0
5 75.8 71.1 75.5 71.7 70.0 4.8 68.0 74.1
6 734 72.1 734 721 71.7 4.8 68.6 75.0
7 72.5 70.7 74.6 741 73.2 6.7 69.7 78.5
8 72.6 70.7 75.6 71.2 714 5.0 67.3 73.8
9 72.5 71.0 76.2 73.6 75.0 49 72.2 77.2
10 72.5 71.3 76.5 72.8 73.1 6.7 66.8 74.8
11 724 71.0 75.3 723 70.6 53 70.0 75.0
12 72.1 71.0 75.0 717 70.0 4.8 68.0 74.1
13 72.0 70.3 75.7 69.2 70.1 34 68.4 713
14 71.9 71.4 74.6 73.9 74.2 4.4 70.8 75.8
15 721 714 75.2 69.6 70.2 35 68.8 71.7
16 72.2 70.7 73.8 68.7 69.0 3.4 68.0 715
17 72.2 70.9 733 69.3 70.1 3.4 68.4 713

18 724 70.2 73.1 68.7 69.2 3.1 67.3 714
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Table 22. Mean values of hip-to-shoulder index in girls

(ic-ic) / (a-a) x 100

Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. C.
3 75.5 71.8 76.1 - - - - -
4 75.2 71.6 744 711 715 2.5 69.0 73.2
5 751 71.7 744 721 717 3.7 69.7 74.6
6 735 713 73.5 72.2 71.3 3.9 70.5 72.7
7 72.7 711 72.2 739 72.3 6.8 68.6 784
8 72.8 71.2 729 72.7 71.8 3.9 71.0 72.2
9 72.7 713 73.5 74.1 726 6.8 68.6 78.0
10 73.2 71.6 72.8 753 74.7 4.9 71.5 78.5
11 74.2 71.0 751 75.6 75.6 5.2 70.1 80.9
12 74.1 72.5 76.2 74.4 76.2 4.1 711 77.8
13 73.6 73.8 76.6 74.2 73.8 4.4 70.5 77.8
14 74.5 75.9 78.8 74.8 74.2 55 70.1 78.1
15 75.1 76.0 79.3 74.6 74.6 5.0 70.2 77.7
16 75.6 75.9 79.7 74.8 75.0 5.2 70.4 77.2
17 76.0 75.2 78.5 771 77.7 2.6 76.1 79.3
18 76.1 75.2 78.5 78.0 78.1 4.5 75.5 82.0
Table 23. Mean values of shoulder width index in boys
(a-a) / (sst-sy) x 100
Age Boys
1978/79 1993/94 2003/04 2013/14
X X X X Me S C.. C.
3 72.2 74.7 69.6 - - - -
4 723 75.6 71.6 738 739 5.0 70.6 76.8
5 73.1 74.5 71.8 69.8 69.9 53 66.6 73.1
6 74.8 74.6 72.1 711 71.8 7.8 63.2 76.2
7 74.7 76.0 72.6 71.5 72.2 7.8 63.6 76.6
8 75.1 77.8 71.5 713 72.0 7.8 63.4 76.4
9 759 78.0 71.0 75.0 73.8 5.1 71.6 78.5
10 76.0 779 69.7 74.6 75.0 4.6 72.3 784
11 75.8 78.7 69.3 711 71.8 7.8 63.4 764
12 754 794 69.8 76.0 76.3 4.8 72.7 79.5
13 75.3 79.5 70.9 735 735 24 71.6 74.5
14 75.8 78.6 739 72.0 71.7 6.5 69.9 76.8
15 76.2 77.8 75.0 76.5 76.8 4.8 73.2 79.5
16 76.0 77.5 749 75.2 753 4.6 725 78.6
17 75.9 77.9 74.8 77.6 77.9 4.0 74.3 81.1
18 76.2 77.8 739 77.0 77.3 4.8 73.7 80.5
Table 24. Mean values of shoulder width index in girls
(a-a) / (sst-sy) x 100
Age Girls
1978/79 1993/94 2003/04 2013/14
X X X X Me s C.. e
3 735 76.1 68.3 - - - - -
4 734 75.8 70.3 70.9 70.1 35 69.4 73.0
5 73.6 75.0 69.5 71.7 71.0 5.2 68.7 74.7
6 74.8 74.7 71.6 69.2 69.5 4.6 64.3 734
7 74.8 74.5 73.1 73.2 73.7 6.0 69.4 77.7
8 753 75.7 72.5 72.0 70.7 4.2 68.5 753
9 76.2 76.9 72.7 70.0 68.6 5.5 66.6 734
10 75.8 78.1 71.2 70.4 70.1 35 68.9 72.5
11 754 79.3 70.9 68.7 67.0 6.8 62.9 75.0
12 753 78.6 70.8 74.8 74.8 7.2 70.7 80.5
13 74.8 78.1 72.6 733 733 7.2 69.2 79.3
14 74.2 76.2 74.0 71.8 71.0 5.2 68.7 74.7
15 744 753 73.2 69.7 70.0 4.6 64.8 739
16 74.3 75.8 725 69.2 69.5 4.6 64.3 734
17 739 755 72.8 70.9 70.1 3.5 69.4 73.0
18 73.7 74.7 71.7 71.6 70.5 34 69.0 72.5
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successively long-legged (1978/79) and very long-legged
(1993/94 and 2003/04). In the 2013/14 sample, the long-
arms feature persists until 9 years of age and reappears at
the age of 13-14. For the other age classes, medium limbs
are characteristic, which indicates a proportional short-
ening of the lower limbs in the sample 0of 2013/14. As a re-
sult of this process, 18-year-olds from the 2013/14 series
have medium-length limbs (Table 19).

In girls, the long arms feature (from very long
arms to long arms) is manifested in various ways: in
the 1978/79 sample - up to age of 7, 1993/94 - 6 years,
2003/04 - up to 4 years old, and 2013/14 - up to 11 years
of age. Girls from the 1978/79 series are long-legged
in the age range of 9 up to 18 years. In girls from the
1993/94 series, long-leggedness appears at the age of 8,
and from 9 to 18 years they are characterized by very
long legs. Long-leggedness is characteristic from 7 to
18 years of age for subjects from the 2003/04 sample.
The greatest variation in the proportions of the up-
per limbs and lower limbs was observed in them in
2013/14. In this case, up to 6 yrs. they are very long-
armed, and then up to the age of 11 years long-armed-
ness persists. 12-year-old and from 14-16-year-old girls
are long-legged, while 13, 17- and 18-year-olds are very
long-legged. As a result, 18-year-olds of 1978/79 and
2003/04 series are characterized by long legs, and from
the 1993/94 and 2013/14 - very long legs (Table 20).

The proportions of body structure in boys can
also be demonstrated with the hip-shoulder index, ac-
cording to Wanke’s classification.” For boys from the
1978/79 series, mean proportions are characteristic, ex-
cept for 4-year-olds (female proportions). The subjects
from the 1993/94 series aged 3-4 and 6 have mean pro-
portions, and in the other age classes - male. Boys from
the 2003/04 series are characterized by female propor-
tions at 3, 9 and 10 years of age, and in other age catego-
ries - medium ones. In the studied group from 2013/14,
the mean proportions are between 4-7, 9-12 years old
and 14 years old, while male ones in 8- and 13-year-
olds, as well as from 15-18 years of age (Table 21). The
mean values of the hip-shoulders index according to
Kolasa’s interpretation, in girls from all compared series
indicate male proportions. The exceptions are the exam-
ined 16-year-olds from the 2003/04 sample, which have
mean proportions (Table 22).

A comparative analysis of the mean values of the
shoulder width index showed for boys (according to
Wanke's classification) and for girls (according to Kola-
sas approach) differentiation of the proportion of body
structure in the compared series.”® For boys from the
1978/79 trial, medium-sized shoulders are characteris-
tic in the entire examined segment of ontogeny. In the
examined subjects from the 1993/94 series, the mean
shoulders last from 3 up to 7 years, and from 8-18 years
they are already wide. The boys from the 2003/04 series

are characterized by narrow shoulders at the age of 3
years and from 10-12 years of age, and in the age range
4-9 and 13-18 - medium ones. In turn, representatives
of the 2013/14 series from 4-16 years of age, with the
exception of 5-year-olds (narrow shoulders), are char-
acterized by medium-sized shoulders, and 17-18 years
- broad ones (Table 23). Differentiation in the propor-
tions of body structure in relation to the discussed in-
dex is also observed in girls in individual series and age
classes. Subjects from the 1978/79 sample are character-
ized by mean shoulders throughout the compared age
range. Girls from the 1993/94 series from 3-9 yrs. and
at the age of 14-18 are characterized by mean shoulders,
while from 10-13 years - broad ones. In the 2003/04
trial, narrow shoulders occur from 3-6 years of age, in
8-year-olds, between 10-13 and 16 and 18 years. In the
other age classes, the shoulders are medium. In turn,
in the 2013/14 series, narrow shoulders are typical for
the respondents from 4-6, 8-11 and 14-18 years. Mean
shoulders are characteristic for 7-, 12- and 13-year-olds,
so they are relatively rarely represented in the propor-
tions of body structure in this sample (Table 24).

The comparative analysis shows that visible changes
in body composition have occurred over the course of
35 years in the population of children and adolescents
from Rzeszéw. During the 35-year period, the follow-
ing symptoms were observed: elongation of upper and
lower limbs in both sexes, increase in shoulder width
in boys from 15-18 years of age, and in girls general-
ly in the entire examined age, tendency to decrease in
hip width in both sexes in most age classes. The ongoing
developmental processes have manifested in changes in
the proportion of body structure. Short-trunk is charac-
teristic for 18-year-olds of both sexes from all compared
series, and in boys - short-limbs determined on the ba-
sis of the lower limb index.

Discussion

Monitoring the growth processes and differentiation,
which is indication of somatic development and the
secular trend, causes many difficulties and is not sys-
tematic. For example, Argentina lacks systematic assess-
ment of the process of growth and nutritional status in
school-aged children.”

The commonly conducted anthropometric studies
are not uniform methodologically. In comparison to
current and previous surveys, different choice of anthro-
pometric parameters and a different technique of their
implementation, as well as with heterogeneous naming
are encountred.'®?*?* In anthropometric studies, the fol-
lowing features were taken into account: trunk length
(sst-s), length of the upper limb (a-dalll), length of the
lower limb (B-sy), shoulder width (a-a) and hip width
(ic-ic). To compare, the researchers from Lodz used the
height of the lower part of the body (B-ic), the width
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of the arms (a-a), the intertrochanteric distance (tro-
tro).”® The same parameter (B-ic) is referred to as the
height of the lower half of the body®® or the height of
the spikes.?”” The feature (B-ic) can therefore be deter-
mined by various measurement methods: in the mid ax-
illary line, from the base to the iliac crest® or from the
base to the anterior iliac spine.>?” Similarly to the study
of the proportions between the upper and lower part of
the body, various indicators are used: Lower Body - Up-
per Body Ratio (LUR), or the index of the lower limb
length.'”?** The most frequently and most uniformly
collected measurements are body weight, body height
(B'V) and BMI'2713,20725,27—38

The methods of anthropometric evaluation are
used not only to identify disorders of the growth pro-
cess (short stature), or disturbances of the nutritional
status (malnutrition, obesity) but also to differentiate
the body proportions.**® For example, the Body Pro-
portion Card (BPC) is published that allows the assess-
ment of body proportions based on measurements of
sitting height and length of the lower limb."**' Chinese
researchers have shown that the lower the values of the
ratio of the lower limbs length to the sitting height, the
higher the values of blood pressure.** This study also
serves the role of the biological reference system. An-
thropometric length parameters: body height, length of
the upper limb, lower limb, arm and forearm are strong-
ly correlated with one other.* In South Korea, detailed
anthropometric studies containing various parameters
(length, width, circumferences, ratio indices) describ-
ing the body of children and adolescents, including sex
and age, are used e.g. in the clothes and shoes industry.*

In children and adolescents with health condi-
tions, abnormal differentiation of body proportions oc-
curs. Measurement of anthropometric features and the
use of ratio coefficients allowed to determine that chil-
dren with cystic fibrosis are characterized by short lower
limbs and a long trunk in relation to body height, com-
pared to healthy peers, while children operated on due
to spinal cord herniation and hydrocephalus are charac-
terized by short lower limbs and short trunk in relation
to body height.?** Other researchers have observed that
girls with the Turner syndrome burdened with dwarf-
ism have a more disturbed length of the upper and low-
er limbs than the length of the trunk. Growth hormone
treatment in this group of girls significantly accelerates
the growth rate, mainly due to the increase in trunk
length, and to a lesser extent, lower limbs and does not
compensate for the disturbances of body proportions
characteristic for this syndrome. This phenomenon is
probably connected with strongly conditioned genet-
ic determination of body proportions.* Girls with the
Turner’s syndrome have shorter lower limbs and longer
trunk not only in relation to healthy peers, but also to
the peers with dwarfism.”

Most research on the secular trend is based on body
weight, body height (B-v) and BMI. Below are some ex-
amples. It is believed that the rate of body height in-
crease is accelerated, and the final height of the body
is reached at earlier age.”®* Research conducted among
24,070 children aged 5 to 17 in Bogalusa (LA) in the
United States confirms this trend in the period from
1973 to 1992. In addition, a reduced percentage of short
stature was found. Basic data of Argentinian children
aged 6 to 12 years were compared: body height, body
mass, BMI collected in 1990 (1049 people) and in 2005-
2007 (935 people). A disharmony in the secular trend
was found between the body height and mass leading
to increased incidence of overweight and obesity. The
incidence of overweight increased by 4.4% and obesity
by 5.9%, reaching respectively: 17.0% and 7.8%. There
were no differences between sex, but in younger chil-
dren excess body mass was higher than in the case of
the body height.”® Chinese researchers observing the
secular trend on the basis of research conducted among
1,269,655 children, in 1985, 1995, 2000, 2005 and 2010,
found that the incidence of weight gain before the age
of 9 is responsible for the increasing prevalence of over-
weight and obesity among Chinese children and lack of
acceleration of body height after the age of 12.* The ac-
celeration of body height and weight has taken place in
the last fifty years in the Seychelles, Indian Ocean. The
body height curve is steeper than body weight - which
confirms the tendency to overweight and obesity. At the
same time, there is a significant improvement in social,
economic and nutritional conditions. Researchers be-
lieve that acceleration of development is associated with
the improvement of living conditions.**

The results of research on the secular trend are im-
portant for the determination of recommendations, pre-
ventive behavior and education.’>*¢ The example may be
the need to prevent the growing problems of overweight
and obesity at the beginning of the 21st century among
children from the city of Guangzhou in China, or to re-
duce the differences in body height between the rural
areas of Guizhou and urban Shanghai.*® It is generally
believed, however, that better socio-economic condi-
tions favor acceleration of body height and inferior ac-
celeration of body mass.***

Studies on the secular trend based on different pa-
rameters than body weight, body height or BMI are less
frequently performed. Thanks to the additional applica-
tion of a waist circumference, researchers determined an
increase in the incidence of abdominal obesity in chil-
dren aged 6-13 years living in the city of Arequipa, Peru,
located at the altitude of 2,320 meters above sea level. In
2001, 955 people were examined, and in 2015 - 83,547.
In Lodz, research was conducted on the secular trend in
a total of 1576 first-year students of the Medical Acad-
emy in 1978/1979, 1882/83, 1988/89 and 2003/2004.
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Over 25 years, changes in body height (B-v), lower body
height (B-ic), shoulder width (a-a), intertrochanteric
distance (tro-tro) and resting chest circumference were
analyzed. In both sexes, lower body height (B-ic), inter-
trochanteric (tro-tro) distance, and deceleration of the
resting chest circumference were found. In the female
sex, acceleration of shoulder width (a-a) caused blur-
ring of sex differences of this feature. Intra-generation-
al changes in body height (B-v) in both sexes in the last
fifteen years have not been confirmed.” In our studies,
acceleration of the length of the upper limbs (a-dallI)
was observed in both sexes, both in 35 and 10-year pe-
riod. Lower limb acceleration (B-sy) in both sexes is ob-
served over a period of 35 years, but in the last decade it
only occurs in the age groups: 17-year-old girls, 18-year-
old girls and boys. In 35 and 10-year periods, shoulder
width acceleration (a-a) is observed in boys and deceler-
ation of shoulder width in girls (a-a) and hip width (ic-
ic) in both sexes. Boys in younger age groups continue
to have moderate-size trunk, while short trunk is found
in older age groups and in girls of all age groups. On the
basis of the upper limb index in both sexes, in the last 10
year period, we observe the transition to the long limb
type from the short-limb type. On the basis of the index
of the lower limb length, it can be determined that in
all series in both sexes short-limbs are observed, except
for girls aged 16-18 years from the last series (they have
medium-limbs).

The studies on the secular trend among sick chil-
dren and adolescents are conducted extremely rarely.
The secular trend is also observed in the population of
girls with the Turner’s syndrome. Acceleration of birth
body weight, birth body height and body height before
growth hormone treatment was demonstrated.*

The effect of various processes taking place in all
spheres of development (somatic and functional, men-
tal, social, sexual) is to obtain a set of attributes assigned
to adults, and thus to achieve maturity. Their order and
onset of full maturity in individual spheres of develop-
ment does not occur simultaneously, which leads to dis-
sociation (fission) of maturation and the formation of
internal conflicts.> A nicely built, slender and propor-
tional body is a reason for satisfaction. In the absence
of satisfying this need, adaptive disorders may be con-
ducive to the development of negative health behaviors.
Important issues of adolescence are: lowered mood,
school difficulties, lack of acceptance in peer groups, de-
pression, suicide attempts, self-mutilation, nicotinism,
addiction to psychoactive substances, premature sexu-
al initiation, harmful and risky sexual behavior, reckless
driving.**** Knowledge of the typogenesis, individual-
ized deletion of development trajectory and rational-
ization of problems may also help in resolving some
internal conflicts.”

Conclusions
The secular trend was confirmed in the population of
children and adolescents aged 4 to 18 from Rzeszéw in
the last 35 years in terms of growing and differentiation
in the proportion of body structure.

Further monitoring of trends in children and ado-
lescents from Rzeszow is required.
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