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Introduction

Life is constantly changing, bringing with it the development of the society and changes in the
attitudes to different spheres of life, such as social, economic, psychologic, emocional, spiritual,
physical and intellectual. It is the interaction with the external world. Health is the grounds for our
routine life, which provides social, personal and physical abilities. As a result of present constant
industrialization, urbanization, economic development and market globalization, the people’s life
styles have changed, which, in turn, influence an individual’s development, health and morbidity rate.

Man’s development is a ongoing process, the quantitative changes of which are periodically
changed by faster, qualitative changes of the body structures and functions. Any new qualitative
development stage is characterized by certain morphological and functional specificities. Physical
development is the parameter of health of a growing organism.

According to the declaration, adoped in 1948 by the World health Organization (WHO), health
is described as a man’s physical, psychic or spiritual and social welfare. These three health aspects are
being realized by interrelationship and interaction.

Physical development is characterized by the processes of the body formation, its maturation
and development, corresponding to its biological age, and also its morphofunctional status at a definite
period of time. The physical development of the body is subject to biological laws and depicts the
overall regularities of growth and development. When analyzing the regulation of growth and
development in tissues and at the level of organ systems, we have to note that there exist a lot of
external and internal environmental factors, which are responsible for a variety of growth mechanisms.
Gowth and development of separate organs and organ systems are characterized, first of all, by the
speed of this process and its length. The growth rate, better than the body height, shows the child’s
physical development and the health status in each specific case. The genotype determines not only the
definitive parameters of the body height, but also the growth rate and the body’s maturation. It is
confirmed by varieties as to the age when puberty starts in healthy children, it being from 8 — 14 years
of age. Essential changes in physiological processes also coincide with the start of puberty.

Actually, a man’s health is formed in childhood, and resulting from the fact, to what extent we
will be able to maintain it, depends the future of other generations. The study of a child’s body
specificities at various ages, genders and ethnic groups allows to evaluate an important relationship of
signs of biological status. Although the children’s physical development has been investigated, in the
research work dealing with the investigation of the children’s morphological signs, however, only
single development parameters in dynamics and absolute values of the growth rate have been studied
so far, not considering the interrelationship of single physical development parameters within the
process of growth. No analysis, or evaluation of the body proportions, or changes of morphological
status within a certain time period have been done, neither the evaluation of the start of puberty in
boys.

Hypothesis of research

=

Physical development of Riga school- age boys proceeds according to certain regularities.

2. Anthropometric parameters of Riga school-age boys in the study of 2005-2007 differ,
comparing to the analogous research results of the 20th century in Latvia, Europe and the
world.

Aim of research

To assess the morphological status and the time of the beginning of puberty of 7 to 18-year-old
Riga boys at the time of century changes.



Objectives of research

1. To characterize the socially economic conditions of Riga school-age boys under research and
some specific biological signs of parents.

2. To analyze the mean values of characterizing parameters of physical development in school-age
boys.

3. To determine the body framework in boys, analyzing growth dynamics and interrelation of
separate parameters.

4. To investigate and assess the occurrence of boys’ sexual maturity, including the most significant

sexual signs: degree of pubic hair (P), degree of development of testicles, axillary hair (Ax), as

well as to state the time of occurrence of sexual maturity in boys with various morphological

status..

To state the constitutional type of boys in the definitive age.

6. To assess the possible tendencies of acceleration process of school-age boys and to compare them
from the ethnoterritorial aspect.

7. On the basis of the acquired data, to work out the scale of physical development and sexual signs
to be applied in practice for evaluating them in reference to Riga school-age boys.

o

Aim of research

To assess the morphological status and the time of the beginning of puberty of 7 to 18-year-old
Riga boys at the time of century changes.

Practical significance of research

Up to now, only few studies had been done on the investigation and wider analysis of
parameters of physical development of schoolchildren and adolescents, especially, boys. In the
literature one can find the data on the study of some parameters, like the body height, body mass and
the chest circumference. In oder to have an opinion on the population and the nation’s health status and
physical development, the studies have to be carried out regularly, thus allowing to compare the
present data with those of scientists in other countries.

The assessment of the boys’ morphological and anthropological signs allows to find out the
tendencies connected with the century change processes in Latvia and to include them into the average
level of European standarts.

On the basis of research results, the tables drawn demonstrate the relationship of the body
height and body mass of the boys from 7 to 18 years of age.

The data on the body parameters and shift in proportions from norm, detection of secondary
sexual development stage play a significant role for the clinical studies of boys and grown-up males,
for timely diagnostics of endocrine disorders, treatment, and also in urology of children and
adolescents.

If during measurements a deviation from norm or a pathology was diagnosed in boys, then the
school nurse and the boys’ parents got informed about it. In case of need a respective specialist’s
consultation was recommended.

Norms and pathologies in the physical development can be applied in the teaching process,
making up a stand and placed at the RSU Institute of Anatomy and Anthropology and Jékabs Primanis
Museum of Anatomy.

Practical tables and parameters of physical development are recommended for medical
workers, in order to follow up the boys’ growth and development process.



Reasearch structure and size

Promotion work is written in the Latvian language. It comprises 8 parts: introduction, literature
survey, materials and methods, results, discussion, conclusions, list of literature. Promotion work
comprises 180 pages, including tables and pictures, in the appendix - 58 tables and 79 pictures. The
list of literature includes 293 references. There are more than 22 publications on the promotion work, 7
of them in journals in the English language.

Material and methods

The anthropometric measurements of Riga schoolboys carried out from 2005 to 2007 were
taken for the basis of the research work..

Schools where measurements were done, were chosen by their territorial location within the
Riga city — Riga centre, Sarkandaugava, Kengarags, Jugla, Pardaugava. There were included also Riga
Stradin$ University (those boys were measured who live in Riga), Riga 3rd, 28th and 49th secondary
schools, Natalija Draudzina gymnasium, Jugla secondary school, Valdorf school, Valdis Zalitis school
and Riga Applied Art school, and also several pre-school institutions — 46, 65, 169, and 196th
kindergarten (Table 1). On the school director’s permission and coordination by the teaching manager,
the school nurse got informed and agreed to participate in the process of anthropometric
measurements.

A week prior to making the measurements, the nurse, together with the class teacher,
distributed thye questionnaire forms to boys to be handed to their parents. The boys were informed
about the day and the time when the measuring is going to take place. After getting a consent from the
boy and his parents, the boy arrived to do the measurements, bringing the filled in form and parents’
signature on it. With the directors and the teaching manager’s permission, the measurements were
done during the class time.

Table 1. Distribution of boys under study by the teaching institution.

Schools N Per cent

Riga Stradins University (RSU) 63 4,6
Riga secondary school Nr. 3 289 21,3
Riga secondary school Nr. 28 106 7,8
Valdorf’s school 70 5,2
Riga secondary school Nr. 49 215 15,8
Natalijas Draudzinas secondary school 218 16,0
Valda ZaliSa primary school 107 7,9
Centra Dailamatniecibas primary school 87 6,4
Juglas secondary school 146 10,7
Kindergarten Nr. 169 12 0,9
Kindergarten Nr. 173 14 1,0
Kindergarten Nr. 46 7 0,5
Kindergarten Nr. 65 11 0,8
Kindergarten Nr. 196 14 1,0

Total: 1359 100,0

In total 1359 boys from 7 to 18 years were investigated. The programme of morphological
status deals with research aim and objectives, such as: inquiry and questionnaire, anthropometric
measurements, data mathematical-statistical processing, analysis of results, comparison of results and
working out the standarts of physical development for school-age boys. The data acquired during the

5



survey and from the measurements are fixed in our protocols — questionnaire forms. In the
anthropometric measurement programme are included the longitudinal and width measurements, the
body circumference, body mass and four skin and subcutaneous fat (adipose) folds (above m. biceps
brachii, m. triceps brachii, m. subscapularis and above regio suprailiaca region), total sum of four
skin and subcutaneous fat folds, body framework (active and passive mass), sizes of external sexual
organs, applying the following relative sizes and indices.

All anthropometric measurements were performed using by R. Martin (1914, 1928), K. Saller
(1957, 1966) un J. Primanis (1937) methodological guidelines, and Swiss company’s “Siber-Hegner &
Co” measuring instruments. All in all, 29 measurements were done. In total, 37 197 measurements.

The body framework is calculated on condition by equalizing the total adipose mass to that of
subcutaneous fat amount (Durnin J. Y. G. Et al., 1967; Slamka M. et al., 1983; Shutte J. E., 1984).

For determining the body framework, the method was used to describe the human’s growth and
development, and it was found in Cambridge encyclopaedia. First of all, this method describes the
boy’s body density (D) according to the sum total of four fat fold density, using the following
connectedness:

D =1,1690 — 0,0788xlog10X(4 fat fold density (mm)) — at the age till 11 years;

D = 1,1533 - 0,0643xlog102(4 fat fold density (mm)) — at the age from 12 till 16 years;

D =1,1620 — 0,0630xlog10X(4 fat fold density (mm)) — at the age from 17 till 19 years.

Then, the percentage of body fat amount is calculated (T%), absolute fat mass or passive mass (mr)
and active body mass (ma), using the connectedness:

T%:(4’—§5—4,5)x100,

m; (kg)=T%xm (kg),
where m — body mass is expressed in kilogramms
m, (kg)=m (kg)—-m; (kg).

Absolutely passive mass (kg) = passive mass % x body mass/100

Absolutely active mass (kg) = active mass % x body mass/100.

The puberty stage is used, applying J. Tanner’s (1962) method. In the evaluation of puberty are
included the family history data on the break of the voice, pollutions and assessments of somatoscopic
signs. The boys were assessed for the degree of the body hair on the face (B), axillary hair (Ax), pubic
hair (P). The onset of the break of the voice and pollutions in boys was fixed by Status Quo method.

The degree of the development of puberty signs, the break of the voice and pollutions were
determined by clusterization of correlation coefficient matrix, performed by an average distance
method. Clusterization dendrogrammes are shown in the correlation coefficient scales.

Mathematical processing of the acquired data was done by using computer programme
statistical analysis package SPSS Statistics 17.0, PASW Statistics 18.0, MS Excel, CIA at Riga Stradins
University, Institute of Anatomy and Anthropology and Department of Physics. For the comparison
are used absolute numbers and percentage rate. The acquired results are put in the order numerically
and graphically.

Results

Characteristics of social status of Riga school-age boys on the basis of the study data of
2005-2007

According to the questinnaire data, characteristic parameters of boys and their family
conditions and the social economic status correspond to the average situation in Riga in 2005 — 2007.
The boys included into the study were from the families where both parents and all grandparents were
Latvians -552 (71,7%), one of the parents or some of grandparents of other nationality — 105 (13,6%),
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one of the parents or two grandparents were of a different nationality — 79 (10,3%), both parents or all
grandparents were of a different nationality — 34 (4,4%).

Father of 420 (48,9%) boys had the higher education, 1 (0,1%) — with a scientific degree, 210
(24,4%) — incomplete higher education, 213 (24,8%) — completed secondary education, 4 (0,5%)
incomplete secondary education, 10 (1,2%) — completed primary education, but 1 (0,1%) — incomplete
primary education. Mothers of 578 (63,4%) boys had a completed higher education, 1 (0,1%) — with a
scientific degree, 176 (19,3%) — incomplete higher education, 148 (16,2%) — completed secondary
education, 4 (0,4%) — incomplete secondary education, 4 (0,4%) —completed primary education.

Boys were from the families with the following number of children: 1 child — 319 (23,5%), 2
children — 683 (50,3 %), 3 children — 266 (19,6%), 4 children — 52 (3,8%), 5 children — 20 (1,5%), 6
children — 4 (0,3%), 7 children — 1 (0,1%), 8 children — 2 (0,1%). Like the first child in the family -
760 (55,9 %) boys, the second — 431 (31,7%), the third — 129 (9,5%), the fourth — 24 (1,8%), the fifth
— 6 (0,4%), the sixth — 1 (0,1%), the eighth — 1 (0,1%) boy.

The greater part, i.e., 92,9% families lived in flats with sewarage, hot water and a bath.

Average family income in a month per a single family member was as follows: till 50 Lats -
comprised 6,1%, from 50 till 100 Lats — 18,7%, from 100 till 200 Lats — 37,3%, more than 200 Lats —
38,0%.

According to LR Central Statistics Bureau data, the subsistence minimum for one inhabitant in
January (in Lats) in 2005 was Ls 100,42, in 2006 — Ls 111,97 and Ls 124,33 — in 2007. Thus, 24,8%
(about one fourth ) boys were from the families, whose incomes per one family member were lower
than that determined by LR subsistence minimum.

Father’s age at the boy’s birth was from 17 till 54 years, mean age — 28,0 + 6,0 years. Mother’s
age at the boy’s birth was from 16 till 44 years, mean age — 25,9 + 5,1 years.

Minimum value of father’s body height of the boys under study were 160,0 cm, maximum
value - 206,0 cm, mean value — 181,5 £+ 6,0 cm, but minimum body mass was 50,0 kg, maximum —
160,0 kg, but mean value - 87,2 + 13,1 kg. A close and statistically significant positive correlation was
found between the mean value of fathers’ body height and mean value of boys’ body height. The
difference was not found between the boys’ definitive age body height mean values depending on the
father’s age at the moment of the boy’s birth.

Mean value of mother’s body height was 148,0 cm, maximum value — 190,0, but the mean
value— 167,6 + 9,4 cm, but the maximum value of the body mass was 42,0 kg, maximum value - 164,0
kg, but the mean value - 66,3 + 12,7 kg.

Doing the linear regression analysis, we found that there exists a close significant correlation
(r=0,737; p<0,01) between mother’s and father’s age at the moment of the child’s birth. The equation
of linear regression is as follows:

Mother’s age (years) = (8,705 £ 0,556) + (0,614 £ 0,092) x father’s age (years).

Characteristics of morphological status of Riga school-age boys

In order to characterize the morphological status of school-age boys, we analyzed several
morphological parameters, their changes and interconnection in the growth process. The main growth
and development parameters were assessed, such as, body longitudinal and width parameters, as well
as body circumference, which are typical for accelerated and delayed growth periods, which very well
characterize the course of the growth process.

Head parameters

The head growth and development differ from the body growth and development, since the head
growth is closely connected with the development of the brain. In comparison to other organs, the
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brain, already in its early embryonal period, reminds its definitive parameter. This is the explanation,
why the brain reaches its final size faster in comparison to other parts of the skeleton.

The greatest length of head

The mean value of the greatest head length for seven-year old boys is 180,6 + 7,0 mm
(Picturel). At the age of 18 years this size is 194,1 = 7,5 mm. At the age from 7 till 18- year-old boys
it increases on average by 13,0 cm. By 14 years of age this size grows on average by 1,0 [idz 2,0 mm
per year. At the age of fifteen years, there is the fastest growth rate: the head length grows by 4,0 mm
per year. Then this size continues gradually growing by 1,0 mm per year, reaching its maximum at the
age of 18 years — on average 194,1 mm, which is estimated as a very long head. It demonstrantes that
by the head length, all boys are included into the Nordic European country family.
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Picture 1. Mean values and 95% confidence interval of head length (cm) of boys and adolescents in relation to the
age

The greatest head width

The greatest head width for seven year old boys vary from 127,0 mm till 160,0 mm, mean
value - 142,1 = 6,1 mm (Picture 2). At the age of 18 years the greatest head width vary from very
narrow (100,0 mm) till a wide head (167,0 mm), on average - 150,6 + 7,9 mm, which corresponds to a
moderately wide head. This size is gradually growing — within a year from 0,3 mm till 1,6 mm. The
boys at the age from 12 to 13 years are seen to have the fastest growth of the average value of the head
width, i.e., 2,0 mm per year. The head width continues growing with the rate 0,1 — 0,7 mm per year,
reaching the maximum — 150,6 mm at the age of 17 years.

The greatest growth of head width is stabilizing from 15 years of age, when the curve does not
show a statistically significant increase of this parameter, respectively, slight deviations are of
accidental character.

Head index

The head index or head length — width index is calculated by the formula:
Head length-width index = the greatest head width/greatest head length x 100.
The head index of boys at 7 years of age varies within 68,9 till 91,4%, on average - 78,8%. The
head index at 18 years of age varies from 64,5 till 88,9 %, on average - 77,7% ( Picture 3).
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Picture 2. Mean values and 95% confidence interval of head width (cm) of boys and adolescents in relation to the
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Picture 3. Mean value of Head index of boys and adolescents (%) and confidence interval 95% in relation to the age

By head index variation, the boys’ heads are hyperdolychocephalic up to brachycephalic head,
however, on average, all age group boys, by their head index fall into mesocephalic head form group
( Picture 4).

It is quite evident that about half of boys (48,3%) has a moderately short head form, about one
fourth (25,4%) of the head form can be estimated as slender, and one fifth (18,3%) — a short head
form.

The greatest width of the face (distance of arcus zygomaticus or superior width of the face)

At the age of seven years the boys’ width of the face or the distance of arcus zygomaticus
varies from 105,0 mm till 132,0 mm (Picture 5). At the age of 18 years this size varies from 115,0 mm
till 160,0 mm, reaching, on average,139,0 £ 5,7 mm. The width of the face is gradually increasing with
a rate from 0,7 till 1,6 mm per year, reaching its maximum at the age of 18 years.
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Picture 4. Distribution of boys and adolescents by head form

14,04

1354

130 /

Distance of arcus zygomaticus (cm)

Age (years)

Picture 5. Mean values of boys’ and adolescents’ distance of arcus zygomaticus (cm) and 95% confidence interval in
relation to the age

Morphological length of the face

At the age of seven years the morphological length of the face varies from 81,0 till 112,0
mm, on average - 97,5 + 5,6 mm, which has to be evaluated as a low face. At the age of 18 years the
variations of this size are 95,0 — 135,0 mm, on average — 115,5 £ 7,3 mm. From 7 till 9 years of age
this size is growing very gradually with the rate from 1,0 till 0,7 mm per year. From 10 till 11 years of
age the mean value of this size increases by 2,5 mm, at the age of 12 years — 1,6 mm, at the age of 13
years — 2,9 mm, at the age of 14 years — 1,0 mm, at the age of 15 years — 3,3 mm. Stabilization of the
length of the face is observed from 15 years of age. Morphological length of the face objectively
depicts the dynamics of longitudinal sizes. From 7 years till 18 years of age the morphological length
of the face increases by 18,0 mm, and the mean geometrical value of the growth rate is 1,4 mm per
year.

Head circumference

Head circumference (Picture 6) at the age of seven years varies from 49,7 till 56,0 cm, mean
value is 52,7 = 1,5 cm, which is growing in the following age groups, reaching its maximum at the age
of 18 years, when it is 57,2 = 1,4 cm. The most radical and maximum increase is observed at the age
of 14 — 15 years, when the boys’ circumference grows by 0,8 cm per year.
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The growth of the mean value of the head circumference in boys at the age from 7 till 18 years is 4,5
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Picture 6. Mean values of boys’ and adolescents’ head circumference (cm) and 95% confidence interval in relation
to the age

From 7 till 18 years of age the head circumference increases by 8,0 mm and the mean geometric
value of the growth rate is 2,6 mm per year. The growth is continuing for about the same rate in all age
intervals included in the research.

Longitudinal sizes of the body

Body height

The body longitudinal sizes are typical for accelerated and delayed growth periods, which well
characterize the growth process. The body height for seven year old boys is 125,3 cm (Picture 7).
Accelerated puberty (PAP) is observed at the age from 13 till 14 years of age, when the increase of the
mean value of the body height reaches 8,5 cm per year. Absolute and relative growth rate decreases at
the of 16-17 years (Picture 8). In this research it was found that the growth period stops at the age of
18 years, when the body height reaches 180,8 £ 6,3 cm. The greatest variations in the growth process
are seen at the age of 16 years, when the minimum body height is 159,30 cm, the maximum body
height — 193,4 cm, but the dispersion amplitude — 64,1 cm. At the age of 18 years the achieved body
height is 180,8 cm, which by R. Martin, K. Saller and J. Primanis classification, can be considered as a
very tall.
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Picture 8. Mean values of boys’ and adolescents’ Growth rate (cm/year) of body height in relation to the age

In Picture 8 one can see that the growth rate of the body height reaches its maximum at puberty
age, and about the age of 15 — 16 years the mean value of the growth rate is still 1,0 cm per year.
Therefore, we can admit that the body growth in height has stopped and the increase is provided by
individual differences. In the whole period the mean geometrical value of the growth rate is 4,5 cm/per
year.

Body width sizes

In the study of 2005 — 2007 the analysis was done of several sizes of the body width — shoulder
width, distantia spinarum and distantia cristarum.

Shoulder width

At the age of seven years the boys’ shoulder width varies from 24,30 till 30,80 cm, on average -
27,3 cm, standard deviation - 1,5 cm ( Picture 9).

At the age of eighteen years the boys’ shoulder width varies from 27,5 till 45,5 cm, the mean
value is 39,5 cm, standard deviation — 2,2 cm. The maximum shoulder width is observed at the age of
13 — 14 years, when it increases by 2,0 cm. Characterizing the tendency of the shoulder witdth, we can
mention that the 8-year-old Riga school boys’ shoulder width makes 70,9% of the 18-year-old
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adolescent’s shoulder width, at the age of 10 years — 76,2 %, at the age of 12 years — 81,3 %, at the age
of 14 years — 89,9% and at the age of 16 years — 96,2% of the 18 year-old boy’s shoulder width.

4007

P

¥

w o w
[ Z =
1 b ¢ 1

Shoulder width (cm)

-]
2

w0

T T Y
10 1

T L T L ) B 1
13 " 15 16 L 18

.' Ag; (years)

0 -

Picture 9. Mean values of boys’ and adolescents’ shoulder width (cm) and 95% confidence interval in relation to the
age

Body circumference

In the study were analyzed several body circumferences — chest, waist and hips.
Chest circumference
Chest circumference of seven year old Riga school boys varies from 52,0 cm till 75,5 cm, on
average it is 59,2 & 3,8 cm ( Picture 10).
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Picture 10. Mean values of boys’ and adolescents’ chest circumference (cm) and 95% confidence interval in relation
to the age
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At the age of 18 years the chest circumference varies from 78,0 till 115,0 cm, on average it is
90,1 + 5,9 cm. The increase of the mean value of the chest circumference from 7 till 18 years is 30,9
cm.

From the age of 7 till 9 years the chest circumference increases on average by 5,0 cm. The first
radical increase was seen at the age of 11 years, which in comparison to 9- year-olds has increased by
3,7 cm. From 12 till 13 years of age the chest circumference grows unevenly - 1,7 — 3,1 cm per year.
The most radical and maximum increase value is observed in 14 and 15-year-old boys, when the chest
circumference increases by 5,4 cm. At this age a part of boys reaches the greatest value of this size
(113,1 cm), later the individual maximum value drops very fast, however, at the age of 18 yeara it
reaches its maximum- 115,0 cm. The relative chest circumference in 13 — 14-year-old boys varies
from 45,2 till 51,9, which, according to the classification, corresponds to a narrow chest. The boys at
the age of 17 and 18 years have their chest relative circumference variations from 44,9 lidz 57,5, and it
corresponds both to narrow, normal and wide chest size.

Body mass

In children and adolescents there are observed the growth periods, in which the body mass in
connection with the physical developmental indices is more pronounced, and the periods, in which this
connection is less oobserved. Seven-year-old boys’ mean body mass index is 24,9 + 4,1 kg. At the age
of 18 years the mean body mass index is 74,2 + 10,1 kg, but dispersion — from 55,0 till 129,0 kg. The
increase of the mean body mass index in boys from 7 till 18 years of age is 49,3 kg. The increase of
mean body mass index is not even, it is changeable in various age groups. The most radical body mass
increase is at the age of 13 — 14 years, when it increases by 6,5 — 8,6 kg. After that the increase
decreases, reaching its maximum mean value - 74,2 kg — at the age of 18 years (Picture 11).
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Picture 11. Mean values of boys’ and adolescents’ body mass (kg) and 95% confidence interval in relation to the age

Density of skin adipose tissues

The density of skin adipose tissues in boys at different age periods markedly varies. Up to 11
years of age the mean value of the density of four various adipose tissue folds is fastly growing, when
the start of puberty is marked.In the middle stage of puberty (12 — 15 years) one can observe the sharp
decrease of mean parameters, which go hand in hand with the fast increase of the body height and
mean body index. After 15 years of age one can observe the gradual increase of the mean value of skin
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adipose tissue folds till 18 years of age. In boys the mean value of this parameter is 4,7 mm, which
increases by 0,3 mm per year. The gradual increase of this parameter concides with the age when boys
stop growing in height.

Changes of body proportions in growth process

By the body proportion we understand the head and neck sizes, as well as the trunk and
extremity parameters, which are expressed in per cent of the total body height. A human body
proportions are determined by the sizes of the skeleton, which are the variables. There is also a
different growth rate for various body parts.

Interrelated proportions of the body parts are gradually changing. One of the indices of a growing
human proportions is the ratio of the head circumference in relation to the body height.

In Riga boys at the age of 7 years, the head circumference makes 92,13% of 18-year-old
adolescent’s head size, but in relation to the body height at the age of 7 year, it is 42,1%. It shows that
this age boys are characteristic of typical body proportions. By growing up, the boys’ head
circumference till 17 years of age is gradually decreasing in relation to the body (from 42,1 to 31,7%).
At the age of 17 years the head circumference stabilizes and its relation to the body height is about
32%.

According to the relative signs in the growth period, Riga boys, on reaching seven years of age,
have the fastest increase in the head width. By 11 years of age the fastest is the growth of the leg
length, also the feet length, slightly increases the arm and trunk height and the shoulder width. At the
age of 16 years the closest sizes to the definitive parameter are the head sizes, leg and feet lengths
(Table 2).

Table 2. Changes of body proportions in relation with age (% of body height).

Age N Head Trunk Lower Upper | Shoulder Ship
group perimeter length | extremity | extremity | width width
(years) length length
7 73 42,1 29,9 49,0 43,6 21,8 15,9
8 105 40,5 29,6 49,5 43,3 21,3 15,9
9 112 39,2 29,2 50,7 44,0 21,5 15,9
10 79 38,2 29,0 51,3 44,3 21,3 16,0
11 108 36,9 29,1 51,5 44,4 21,3 15,8
12 113 35,9 29,0 51,9 44,7 21,1 15,9
13 106 34,9 28,9 52,0 44,6 21,0 15,9
14 137 33,3 28,9 52,5 44,9 21,2 15,6
15 131 32,4 29,5 52,1 45,0 21,1 15,7
16 154 32,1 29,4 52,2 44,8 21,4 15,8
17 103 31,7 30,0 51,2 44,8 21,5 15,9
18 136 31,7 29,8 51,2 44,8 21,8 15,9

Maximum trunk height is reached at the age of 17 years (30,0% of body height), and it is closer
to the dolychomorphous type parameters. The leg length reaches its maximum value at the age of 14
years when it is on the border between brachimorphous and mesomorphous structure type. The
shoulder width reaches its maximum value at the age of 18 years, which is more characteristic for
dolychomorphous type representatives.
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Interrelated dynamics of longitudinal body parameters

The first changes in the dynamics of the body longitudinal parameters is observed in 8-9-year-
old children, when the increase in the body height in a year is 6,3 cm and 4,8 cm. At this age the
increase in the leg length is one of the greatest —i.e. - 3,8 cm and 3,6 cm. In the further years, up to 17
— 18 years of age, these parameters grow evenly. After that the increase of the body height and the leg
length is comparatively little. The study found that other longitudinal parameters start increasing at the
same age, i.e. at the age of 8-9 years. For instance, the arm length in a year increases respectively by
2,4 cm and 3,0 cm, the shoulder width - by 1,3 cm, the trunk height - by 1,5 cm.

At the beginning of puberty, at the age of 10-11 years, one can observe even increase of
longitudinal body parameters. In the middle period of puberty (at the age of 13-14 years) one can
observe the growth rate development by leaps with a gradual decrease of these parameters at the end-
stage of puberty (at the age of 16—17 years). At the age of 17-18 years the relative trunk height against
the relative body height is 29,8 %.

The relative mean leg length maximally evenly increases from 7 till 16 years of age, but the
accelerated growth rate is observed at the age of 8-9 years and 13-14 years.In 17-18-year-old
adolescents the relative mean leg length makes 51,2% of the relative mean body height.

Thus, relative mean arm length increases evenly up to 15 years, then the growth rate stops and
reaches 44,8% of the relative mean body height.

The trunk length sizes influence the children’s body height from 14-15 years of age. At the age
of 17-18 years the varieties of the body height are determined by the leg length. Considering the
measurement results and analyzing the acquired data, we can conclude, that the definitive factor in the
body height variations is the leg length.

The leg length and the trunk length influence the body height differently. The body height in
separate age groups increases relatively — it is more dependant on the leg length, rather than the trunk
length parameters.

Analyzing the acquired research data of the growth dynamics of longitudinal parameters, we
can conclude that the growth process proceeds harmoniously (evenly) and proportionately.

Up to 15 years of age, when one can already observe the body’s constitutional type, by using
the values of this parameter, the body proportions can be related to the body mass and the chest
circumference growth tendencies and mutual dynamics in relation to the body height.

Starting period of boy’s puberty

Puberty is the body’s morphofunctional transformation and readiness to produce offsprings.
The main importance lies on nervous, endocrine and sexual systems. Sexual maturity is introduced by
intensified activity of nervous and endocrine systems, which include an accelerated growth in length
(annual increase in growth). Puberty signs at teenage appear in a certain sequence. The development of
sexual maturity can be judged by the appearance of secondary sexual signs, for instance, axillary hair
and hair growth in pubic area, as well as the development of mammary gland. The boys at the age of
10-13 years develop testicles and the the first body hair. At the age of twelve and fourteen years the
production of steroid hormones get activized, as a result the external genital organs start growing
faster, the body hair in the pubic area become dark and curly
In boys the androgeous hormones stimulate lipolysis, therefore the boys’ subcutaneous adipose
tissues do not accumulate. In muscular-type boys the sexual maturity sets in earlier than in astenoide
type teenagers. At the age of 13-16 years the boys are seen to have maximum androgenous and growth
hormone production, which causes a faster development of secondary signs. At the age of fifteen till
seventeen years the boys keep a complete development of sexual signs.
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Secondary sexual signs
Face hair (B)

In the 7-11-year-old boys are not found the face hair. At the age of 12 years, four boys out of
113 or 3,7% are found B, or initial face hair.

At the age of 14 years all hair development stages are found. The mean age when By or initial
face hair is 15,7 years, B; degree — 17,0 years, but B, — 18,4-year-old adolescents (Table 3).

Hair in the arm-pits/axillary hair (Axillares, Ax)

The first degree (A;) axillary hair develeopment was seen in three boys or 2,86% from 108
eleven- year- old boys. At the age of 18 years all boys had these signs in Az and A, development stage.
We must note that one boy at the age of 17 years did not have axillary hair. The mean age when the
boys did not have any axillary hair was 10,1 years. A; degree was observed on average at the age of
13,5 years, A, — 15,0 years, but Az degree — 16,8 years.

Pubic hair

The boys under study were found to have the first degree pubic hair (P,) at the age of 11 years,
i.e. 6,1% cases. Fifteen-year-old boys had all developmental stages of hair. In one case the boy at 17
years of age did not have the pubic hair. The mean age when the boys did not have the pubic hair -
Po,was 9,82 years. P; degree was observed on average at 12,64 years of age, P, — 14,17 years, P; —
16,22 years, but P, — 16,88 years.

Table 3. Development degree of secondary sexual signs (% of total number).

Age N Face hair Axillary hair Pubic hair
group Bo B, B, AXO AXyq AX> AX3 Po Py P, P3 P4
(years)
11 108 — — - 1972 | 28 — — | 861 | 56 — — —
12 113 | 3,5 — - 1832|150 | 1,8 - | 637|274 | 27 | 09 —
13 106 | 5,7 — — | 566 (321|104 | 09 |349 16,0 | 245 | 3,8 —

14 138 | 341 | 36 | 0,7 | 187|312 |319 | 174 | 65 | 130 | 29,7 | 26,1

15 131 | 565| 92 | 15 | 38 | 53 | 397|511 ] 46 | 08 | 10,7 | 595 | 38

16 154 | 37,7 1260 | 65 | 19 | 39 [169 | 766 | 40 | 08 | 73 | 790 | 89

17 103 | 44,7 | 340 ] 87 | 10 | 19 | 126 | 845 | 14 - 53 | 789 | 147

18 137 | 190 | 27,7 | 51,1 | - — 51 1949 | - — — | 84,0 | 16,0

Break of the voice

According to the questionnaire data, from 677 boys surveyed, the beginning of break of the
voice was seen in one 9-year-old boy or 0,1%. There was also a boy who had the break of the voice at
the age of 10 years (0,1%). Then there follows a gradual increase in the number of boys with the break
of the voice, which reached its maximum at the age of 13 years. Such an age is seen in 241 boys or
37%. At the age of 14 years the break of the voice had started in 219 boys or 32,4%. At 15 and 16
years of age it had started in a lesser number of boys, but at 17 years of age the break of the voice was
mentioned only in one boy.

According to the research data of 2005/07, the boys’ mean age when the break of the voice had
started was 13,5 £ 1,1 years.
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Table 4. Age when break of the voice started (per cent of total number of age group).

Age group | N | Per cent of total number
(years) of age group
9 1 0,1
10 1 0,1
11 22 3,3
12 89 13,2
13 241 35,7
14 219 32,4
15 86 12,7
16 16 2,4
17 1 0,1

Pollutions

From the boys under study, pollutions were mentioned to start at 12 years or 0,9% cases. With
growing up, the incidence rate of pollutions increases: at the age of 13 years - 2,8% cases, but at 14
years — 10,9%. Reaching 15 years of age, the incidence rate of pollutions is greater, and at the age of
18 years, more than a half of boys under study mention pollution frequence (53,7%)

Table 5. Incidence rate of pollutions in boys at various age groups.

Age group | N | Per cent of total number
(years) of age group
12 1 0,9
13 3 2,8
14 15 10,9
15 43 32,8
16 64 41,6
17 35 34,0
18 73 53,7

According to the research data of 2005/07, the mean age of the boys when pollutions had
begun was 13,8 + 1,3 years.

Table 6. Age of starting sexual life by retrospective inquiry method.

Agegroup | N Per cent of total number
(years) of age group
12 2 1,2
13 9 55
14 22 13,4
15 40 24,4
16 49 29,9
17 30 18,3
18 12 7,3
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The age of starting sexual life was determined by the retrospective inquiry method.According
to the research data, the earliest age of starting sexual life was 12 years, which is low percentage —
1,2%, but the mean age of starting sexual life was 15,6 + 1,4 years (Table 6).

Length of penis

The mean size of the penis of seven-year-old boys was 2,9 cm, the variations of this parameter
were from 1,5 till 4,0 cm. With the growth in age, one can observe the growth of the gradual increase
of the mean value, in a year it is on average increasing by 0,5 till 0,6 cm, which reaches its maximum
at the age of 18 years, when its mean value is 8,1 cm, but the variations in size - from 6,5 cm till 10,2
cm. A faster growth of the penis is observed at the age of 11 - 15 years, when the mean value of the
size increases on average by 1,1 - 1,2 cm in a year.

Diameter of penis

From the 7-year-old boys included into the study the mean value of the diameter of the penis
was 1,1 cm, but the variations of this size — from 0,7 till 1,6 cm. Fast increase of the mean value of this
size is observed at the age of 11 — 12 years, when it has increased by 0,3 cm. The fast growth continues
till the age 15 years. At the age of 18 years the mean value of the diameter of the penis is 3,1 cm, but
the variations of the size is from 2,5 till 3,5 cm.

Testicle sizes

The sagittal size of the right testicle of 7-year-old boys is 0,71 cm, but that of the left side —
0,70 cm. With the growth in age, there is an obvious gradual increase in the size of both testicles. Fast
increase in size was observed at the age of 11 — 12 years, when testicles increased, on average, by 0,58
cm in a year. At the age of 18 years both testicles reach their maximum size: mean value is 2,96 cm,
but the variations of the size are from 2,6 cm till 3,3 cm (Pictures 12 and 13).
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Picture 12. Mean value of development stages of right testicle of the boys under study (cm) and 95% confidence
interval in relation to age
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Picture 13. Mean value of development stage of left testicle of the boys under study (cm) and 95% confidence
interval in relation to age.

Table 7. Incidence rate of testicle pathologies in boys and adolescents.

Clinical status of testes Age group (years) Total
718910111213 |14 15|16 |17 |18

Normal 57|60 |58|47|52|60|48|53|56|83|45|28| 647
Cryptorchism (bilateral) 114 |5 (1|1 {3 |1 |0 |0 |0 [0 |O 16
Cryptorchism (right side) 1 /1 (0 (1 |1 |2 |0 |0 |0 |O [O |O 6
Cryptorchism (left side) 113 ]2 (0|0 |0 |O |0 |O |O |O |O 6
Pseudocryptorchism (bilateral) (0 {1 |0 (1 |1 |1 |0 |O |0 |0 (O |O 4
Pseudocryptorchism (right side) |0 {0 |2 [0 |1 |1 |O |O |O |0 (O |O 4
Pseudocryptorchism (leftside) |0 {0 |1 [0 |0 |0 |O |O |O |O (O |O 1
Other patology 0O (0|0 |1 |O |21 |0 |1 |0 (2 |3 |0 8
Status post operation 0O (0|0 |O |1 (O |21 |0 |O (O |O |O 2

Total: |60 |69 |68 |51 |57 |68 |50|54|56|85|48|28| 694

Intercorrelation of secondary sexual signs

In the acquired dendrogrammes of the research programme STATISTICA module “Cluster
analysis” the cluster formation method was used — Pearson’s correlation coefficient clusters. This
method has been used in other authors’ work, which allows to compare the results acquired in the
research work.

One of the advantages of the cluster analysis is the fact that it does not require to advance a
hypothesis. That is why the cluster analysis is used to advance a hypothesis and to search for
intercorrelations between the development degrees of secondary sexual signs.

Till the age of 10 years the secondary sexual signs in boys are mainly observed in the initial
stage, therefore the variation values at this age are practically similar and are of no use for the analysis.
Also at the age of 17 years, the characteristic values of secondary sexual signs, reach its maximum
development degree, i.e. these values for all boys are similar, therefore the analysis of interrelation of
secondary sexual signs after the age of 16 years lose sense. It means that the cluster analysis has to be
done at the age from 11 till 16 years.
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In 11-year-old boys the dendrogramme is designed differently from the others, because Euclide
distance is calculated by a different formula. Correlation distance prrogramme cannot be calculated
because there are too little data at this age.

At the age of 12 years the closest sign of development degree is the pubic hair (P) and axillary
hair (Ax), which is seen in the dedrogramme as a combination of clusters, where the distance of
correlation coefficients is the least (Picture 14). The cluster of the break of the voice is added to this
combination of P and Ax clusters. There is a great distance as to the face hair (B) and pollutions. Thus,
from all the secondary sexual signs at the age of 12 years, the most interrelatedly develop the pubic
hair and axillary hair degree.

Distance

VPoIluhons Puboc hair Face hair
Break of the voice Axillary hair

Picture 14. Dendrogramme of secondary sexual signs in 12-year-old boys

Comparing the dendrogramme of secondary sexual signs of 12-year-old boys with the same of
13- and 14-year-old boys, we see that the distribution of clusters has remained the same.

To the cluster of pubic hair and face hair of 15-year-old boys are simultaneously added axillary
hair and the break of the voice cluster.

To the cluster of pubic hair and axillary hair of 16-year-old boys are added face hair cluster,
which is followed by pollutions and only then the break of the voice (Picture 15).

bis

= Break ofAQM voice 2 P y ; Fac; hair
Poliutions |01 DA ittary hair

Picture 15. Dendrogramme of secondary sexual signs in 16-year-old boys
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Picture 16. Dendrogramme of secondary sexual signs in 17-year-old boys
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Picture 17. Dendrogramme of secondary sexual signs in 18-year-old boys

In 17-year-old boys (Picture 16) the distribution of clusters has remained the same as at the age
of 16 years.

At the age of 18 years (Picture 17) there are formed two subclusters — between the pubic and
face hair, as well as between the axillary hair and the break of the voice. To both subclusters are added
a pollution subcluster.

Chronology of development of secondary sexual signs

Analyzing the acquired data of the research of 2005/2007, there is observed a certain
chronological sequence in the boys’ sexual development. The mean values of puberty are different.

Determining the face hair development degree (B) in boys, each stage is referred to by a
definite mean age (M):

By — initial face hair M = 15,7 + 2,7 years;
B1 — moustache and beard round the mouth M =17,0+ 1,5 years;
B, — moustache and beard also on cheeks M = 18,4 + 1,4 years.
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Degree of axillary hair (A) is marked at the following mean age:

A; — some hair M =135+ 1,1 years;
A, — hair in axillary centre M = 15,0 + 1,3 years;
As —long, curly hair along the whole of axilla M =16,8 + 1,6 years.

Degree of pubic hair (P) is marked at the following mean age:

P1 — separate short hair M =127+ 1,0 years;
P, — in the centre thicker, longer and straight hair M =142+ 1,1 years;
P; — Marked, curly hair along the whole pubic triangle M = 16,2 + 1,5 years;
P4 — hair passes along the white line to the abdominal wall M =16,8+ 1,1 years.

Time of developing sexual maturity in boys of various morphological status

The time of developing sexual maturity in boys can be determined by exploring several
secondary sexual sign complex. The time for developing sexual maturity in the research was
considered the time when there were noticed several secondary sexual signs, at least in the second
development stage.Analyzing the data in such a way, we learned that the transition period is from 13 to
16 years of age. Similarly to the girls in I. Dulevska’s study, the boys were also found correlations
between the boys’ morphological status and the time for starting the sexual maturity time. i.e., the boys
at similar age whose sexual maturity has already developed, have a bigger body height and greater
body mass.

The boys’ body height in relation to the age and developing of sexual maturity or its absence is
shown in Picture 16. In the diagram we can see that in 13-year-old sexually mature boys the median of
the body height is 170,1 cm, but in boys who are not yet sexually mature the median of the body height
is 158,7 cm. By Mann-Witney test the median differences in groups are statistically confident (Z =
2,646; p = 0,008). Statistically confident differences in the median of the body height are still observed
in boys only at the age of 14 years of age (Z = 4,422; p = 0,001). At the age of 15 years there already
cannot be observed a statistically confident difference of the median of the body height (Z = 1,574; p =
0,115). Similarly at the age of 16 years of age no statistically confident difference in the median of the
body height are observed (Z =1,768; p = 0,077).
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Picture 18. Correlation of boys’ body height with the age and presence of sexual maturity (is) or its absence (no)
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Picture 19. Correlation of boys’ body mass with the age and presence of sexual maturity (is) or its absence (no)

The boys’ body mass in relation to the age and development of sexual maturity or its absence
are shown in Picture 17. In the diagram we can see that in 13-year-old sexually mature boys the
median of of the body mass is 67,0 kg, but in boys who are not yeat sexually mature the median of the
body mass is 45,1 kg. By Mann-Witney test the median differences in groups are statistically confident
(Z = 2,069; p = 0,039). Statistically confident differences in the median of the body weight are
observed also in boys at the age of 14 years (Z = 2,860; p = 0,004). At the age of 15 years there is
observed a statistically confident difference in the median of the body mass (Z = 3,078; p = 0,002). At
the age of 16 years no statistically confident difference in the median of the body mass is observed (Z
=1,119; p = 0,263).

Change of boys’ morphological status in the aspect of secular trend

Century tendencies in relation to physical development, called also as a secular trend, can be
evaluated as acceleration-retardation process, the causes of which are still not clearly explained. They
are evident as a sum total of environmental and genetical factors, therefore the changes of the century
are evaluated as pheotypical and microevolutionary changes. They are subject to the influence of
social (by J. Tanner — psychologic) stress, social and economic changes, as well as environmental
pollution and transformation.

Changes of head sizes

Since no head parameter investigations,in fact, were not included in the studies of previous
years, therefore it is impossible to analyze the growth and development tendencies of the boys’ heads
during the century. The first news on the changes of Latvia’s boys’ head sizes in the growth period is
given by J. Vilde in his study done in 1922. More extended studies in the second part of the 30ties of
the 20™ century were carried out under supervision of Jekabs Primanis in various Latvia’s regions, for
instance, in 1936 in Vidzeme seaside and Vecpiebalga, in 1937 - in Jaunpiebalga, in 1939 — in
Zemgale. From the head parameters there were included the following ones: the biggest length and
width of the head, the biggest width of the face, the distance between the angles of the mandible and
morphological length of the face. This anthropological material is found in the funds of Jekabs
Primanis Museum of Anatomy.
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Changes of the body height

Many scientists, like A.Plime, K.Adamsons, G.Fedders, L.Jéruma-Krastina in the 20th century,
paid attention to the physical development, and considered the body height (Picture 21) to be one of
the most significant parameters of children’s physical development. In A.Plime’s study in 1921/22 the
mean value of the body height in 7-year-old boys was 117,0 cm, in the study of 1929/30 it was — 118,3
cm. In K. Adamson’s study in 1926 it was — 116,3 ¢cm, in G. Fedder’s study in 1936— 123,9 ¢cm, but in
L. Jeruma—Krastina’s study in 1936 — 127,9 cm. According to the study of 2005/2007 the mean body
height was 125,3 cm. In A. Plime’s studies the mean body height of 8-year-old boys was 122,5 cm
and 124,0 cm, in K. Adamson’s study — 123,3 cm, in G. Fedder’s study — 126,5 cm, but in L. Jéruma—
Krastipa’s study - 133,9 cm. In the study of 2005/2007 the mean body height was 131,6 cm.

Analyzing various scientists’ study data, we can see that the intensity of the body growth is
varied. In A. Plame’s studies the highest increase in the body height is observed at the age of 8-9
years, when the difference reaches 5,7 cm, and at the age of 11-12 years, when the difference reaches
6,2 cm. In K. Adamson’s study the highest increase of the body height is at the age of 7-8 years — 7,0
cm, but in L. Jéruma—Krastina’s study — at the age of 7-8 years, it is — 6,0 cm, but at the age of 11-12
years — 9,0 cm. In D. Bunimovica’s repeated measurements in 1947, 1952 and 1958/59 the increase of
the body height was by 7,3 cm at the age of 14—15 years. According to R. Millere’s results of study in
1960/62, one can observe the highest increase of the body height — 6,0 cm in boys at the age of 12-13
years. In the study of 2005/ 2007 the highest increase of the body height is observed at the age of 7-8
years and at the age of 13-14 years — (respectively by 6,3 cm and 8,5 cm).

According to the study data of the 20th century, in children at the age of 7 years, one can
observe the manifestations of the acceleration process, which reaches its maximum at the beginning of
the midstage of puberty period. The difference of the mean values of the body height in Fedder’s study
in 1936 and 2005/07 measurements of boys at the age of 14 years, reaching 12,0 cm, but the difference
between the measurements done in 1960/62 and 2005/07 is 8,6 cm. No difference is observed in the
measurements of 1991/92 and 2005/07. The body height in both studies of 14-year-old boys is 167,8
cm. The difference between the measurements carried out by S.Umbrasko in 1998/03 and 2005/07 was
2,1 cm. At the puberty end-stage, the mean body height decreases.

The acceleration tendencies of the body height are seen, comparing the mean measurement
values of L. Jéruma—Krastina’s studies in 1936 and 2005/07, when the difference of the mean body
height of 18-year-old boys reach 7,88 cm.

Measurement results show that the mean value of the body height in various age groups during
the century has increased (Picture 19). The mean value of the body height of 8-year-old boys was
different in different studies: in 1921/22 - 122,5 cm, in 1929/30 — 124,0 c¢cm, in 1936 (in G. Fedder’s
publications) — 128,3 cm, in 1960/62 — 127,7cm, in 2003 - 129,6 cm, but in 2005/2007 — 131,6 cm. We
found such comparative data of 18-year-old boys: in L. Jéruma—Krastina’s study in 1936 the mean
body height was 172,9 cm, in G. Fedder’s publication in 1936 — 171,2 cm, in R. Millere’s study in
1960/62 — 175,4 cm, in 1. Kokare ans Dz. Krimina’s study in 1998/99 — 180,0 cm, in S. Umbrasko’s
study in 2003 — 181,4 cm, but in the study of 2005/07 — 180,8 cm.

Analyzing the data of these studies, we can find that the body height in the last century had
greatly increased, however, the studies in the second part of the century and at the beginning of the
21st century point to the stabilization of the increase in the mean value of the body height. Since the
body height in the first part of the 20th century studies was depicted only till the age of 17 years, then,
according to the study results, we can conclude, that the boys had grown only till the age of 17 years.
According to the studies carried out in the second part of the 20th century, we see that adolescents
continue growing still at the age of 18 years.
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Picture 20. Comparative curves of boys’ and adolescents’ mean body height in studies done in Latvia
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Picture 21. Mean values of 16-year-old boys’ body height in studies done in Latvia, linear trend diagram and
equation of linear regression

Equation of linear regression (general tendencies) shows, that the increase in the body height of
16-year-old boys is equal to about 0,15 cm per year. Determination coefficient shows, that the linear
regression model explains 83,2% of dispersion (Picture 21).

Changes of body mass
Inspecting the study results of the 20th century , one can conclude that the increase of the boys’
body mass is even till the age of 15 years (Picture 22).

The mean body mass of 7-year-old boys in K. Adamson’s study in 1926 is 23,5 kg, in G.
Fedder’s publications in 1936 — 24,4 kg, in 1936 in L. Jéruma—Krastina’s study— 26,24 kg, in the study
of 1998/99 — 24,2 kg, in the study of 2003 — 25,4 kg, but in the study of 2005/07 — 24,9 kg. The mean
value of the body mass of 18-year-old boys, according to the data of 1936 is 64,0 kg, in the study of
1960/62 — 65,24 kg, in 1998/99 — 68,5 kg, in 2003— 70,5 kg, but in 2005/07 — 74,2 kg.
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Picture 22. Comparative curves of mean body mass of boys and adolescents in studies done in Latvia
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Picture 23. Mean value of 16-year-old boys’ body mass in studies done in Latvia, linear trend diagram and equation
of linear regression

Equation of linear regression (general tendencies) shows, that the increase in the body mass of
16-year-old boys is equal to 100 g per year. Determination coefficient shows, that the linear regression
model explains 39,1% of dispersion (Picture 23).

Measurements show that the mean values of the boys’ body mass in 2005/07 are greater in
comparison to those of the previous studies. Boys are taller and with a correspondingly greater body
mass. According to the study data of the 20th century we can conclude that the boys’ body height and
the body mass reach its definitive value at the age of 17-18 years. According to the material of the
study in 2005/2007, we see that the boys’ body mass starts to stabilize at the age of 16 years, however,
it still continues to grow at the age of 17 years on average by 3,1 kg per year and at the age of 18 years,

on average by 6,3 kg per year.

Changes of chest circumference
According to the study data of 1929, the mean value of the boys’ chest circumference at the age
of 17 years is 59,0 cm, in 1933 — 60,5 cm, at the age of 8 years in 1929 - 62,5 cm, in 1933 — 60,0 cm,
in 1936 — 63,8 cm, in 1960 — 61,0 cm. According to the study data in 2005/07 the mean value of the
chest circumference at the age of 7 years is 59,2 cm, but at the age of 8 years — 62,5 cm.18-year-old
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boys’ chest circumference in 1936 is 85,38 ¢cm, in 1960— 86,72 cm, but in 2005/07 — 90,1 cm (Picture
24).
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Picture 24. Mean value of Riga boys’ chest circumference in various studies in relation to the age

Analyzing the study results, we can conclude, that the mean value of the chest circumference
during the century has grown evenly, but the maximum increase of the mean value is from 14 to 15
years. The difference between the mean values of the chest circumference in 1936 and in the study of
1960 is 1,3 cm, but between the studies of 1960 and 2005/07 is 3,4 cm.

Comparison of specificities of Riga boys’ morphological status to ethnoterritorial group boys

From the neighbouring countries there is a methodologically precisely described the
morphological status of Estonian and Lithuanian school-age boys. That is why we compared Riga
boys’ physical development parameters to one of these countries, it is — Estonia.

Doing the comparative analysis with measurements done in Tartu, we found out that the mean
values of the body height of Estonian boys are greater than those of Riga boys at the age of 17 years by
2,4 cm. The mean value of the body mass of 17- year-old Estonians boys is greater by 2,8 kg in
comparison to the mean values of the body mass of Riga boys at the same age.The body mass index of
Estonian boys is higher by 0,3 than that of Riga boys (Table 8).

Comparing the measurement data of Latvia and Estonia, we have found out, that Riga boys are
slightly shorter and more slender than Estonian boys.
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Table 8. Mean values of anthropometric measurements in comparison to studies done in Estonia.

Age group Body height, cm Body mass, kg Body mass index, kg/m®
(years) Latvia Estonia Latvia Estonia Latvia Estonia
7 125,3 125,5 24,9 25,5 15,7 16,1
8 131,6 131,7 28,9 28,7 16,6 16,5
9 136,4 136,7 31,3 31,5 16,7 16,8
10 141,3 143,0 34,0 35,8 16,9 17,3
11 147,6 149,6 40,0 41,0 18,1 18,1
12 152,7 157,1 441 46,7 18,8 18,7
13 159,3 164,9 47,7 53,0 18,6 19,2
14 167,8 171,4 54,2 59,4 19,1 20,0
15 174,8 175,9 62,8 64,7 20,4 20,8
16 177,1 179,0 64,8 68,2 20,5 21,2
17 179,0 181,4 67,9 70,7 21,1 21,4
18 180,8 - 74,2 — 22,6 -

Conclusions

. Characteristic parameters of family conditions of boys involved in the study of 2005-2007 and
socially economic status correspond to the average situation in Riga at the time of doing
research.

. Growth of mean longitudinal parameters of the height of Riga boys continues till 18 years. The
accelerated growth period is observed from 13 to 14 years of age. In the current research the
boys’ definitive body height is 180,8 + 6,3 cm.

Until the age of 12 years the passive body mass grows evenly, but later there is a tendency of
for this parameter to decrease.

. The mean age of occurrence of puberty in Riga boys is 13 — 14 years, which is evident by mean
age when the breaking of the voice is marked — 13,5 +1,1 years and the mean age of pollutions
— 13,8£1,3 years. The main parameter of puberty is — size of testicles — which reaches its
maximum growth rate at the age of 13 — 14 years. Clusterization of the correlation coefficient
of secondary sexual signs is seen between the face hair (B), pubic hair (P), axillary hair (Ax)
and the break of the voice with its maximum correlation at the age of 13 years.

. The constitutional type of boys at 17 — 18 years of age corresponds to dolychomorphous,
except for the leg length, which are shorter and corresponds to the mesomorphous type.

. There is a tendency of the morphological status in school-age boys of the 20" and 21 century
to differ. In the research done in 2005 — 2007 the body height of Riga boys at puberty and the
definitive age is greater in comparison to the study data of the first half pf the 20™ century; the
mean value of the body mass increases; as to the constitutional type changes, there is observed
the decrease of the mean values of the shoulder width and chest circumference. The boys
become taller and more slender.

In comparison to boys of other ethnoterritorial groups, the Riga boys are taller. According to
this parameter, they are more identical to the boys in Estonia.
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EVALUATION OF PARAMETERS OF PHYSICAL DEVELOPMENT OF RIGA SCHOOL
AGE BOYS AT THE TURN OF THE CENTURY

Summary

Basically, the human health is formed in childhood and, relying on the fact to what extent we
will be able to maintain it, depends the future of generations. Investigation of a child’s body
specificities at different ages, sexes and ethnic groups, allows us to assess the interrelation of the most
significant signs of biological status. Although the physical development of children has been studied,
the study of morphological signs done so far, however, had referred only to dynamics of separate
parameters of physical development and absolute values of the growth rate, not considering the
correlation of separate parametrs during the course of the growth process. No analysis and no
assessment have been done of the body proportions, changes of morphological status within the period
of time, as well as no evaluation has been done as to the occurrence of puberty in boys

The aim of research work was to evaluate the morphological status and the occurrence of
puberty of 7 to 18-year-old Riga boys during the change processes in the turn of century.

For the first time in Latvia there was characterized the Riga school-boys’ morphological status,
the intensity and the growth rate of various morphological signs were assessed, as well as the
changeability of these signs during centuries. It was the first time when the boy’s puberty time was
defined, including various puberty development signs.

1359 boys at the age from 7 to 18 years were questioned and measured.

The growth in height of the mean longitudinal parameters of Riga boys continues till 18 years
of age. Accelerated growth period is observed from 13 till 14 years of age. The definitive body height
in this research for boys was180,8 + 6,3 cm.

Till 12 years of age the passive body mass increases evenly, later there is anevident tendency
for this parameters to decrease.

The mean age of occurrence of puberty in Riga boys is 13 — 14 years of age, which is seen by
the mean age of the breaking of voice — 13,5 +1,1 years and the mean age for occurrence of pollutions
— 13,8+1,3 gadi. The main parameter of puberty — thickness of testicles — reaches its maximum growth
rate at the age of 13 — 14 years. Clusterization of the correlation coefficient of secondary sexual signs
is observed between the face hair (B), pubic hair (P), axillary hair (Ax) and the breaking of voice with
its maximal correlation at the age of 13 years.

The constitutional type of 17 — 18-year-old boys corresponds to dolychomorphous, except the
leg length, which are shorter and correspond more to the mesomorphous type.

The morphological status in school-age boys in the 20th and 21st century has a tendency to
differ. In the research of 2005 — 2007 the body height of Riga school-boys at puberty and definitive
age is higher in comparison to the study data of the research of the first half of the 20th century; the
mean body mass value increases; the constitutional type changes are observed in the decrease of of
mean values of the shoulder width and the chest circumference. The boys grow taller and more
slender.

In comparison to other ethnoterritorial group boys, the Riga boys are taller in height. This
parameter is the closest to that of the boys in Estonia.
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Ouenka nokasareseil GU3N4ecKOro pa3sBuTHs y MAJIbYMKOB IIKOJbHOI0 BO3pacTa
u3 Puru Ha pyOeske croseruii

Pesyme

3/10pOBbE YEIIOBEKA CO3/IAETCs, B OCHOBHOM, B JE€TCTBE, U OT TOI'0, HACKOJIBKO Mbl CMOXKEM €TO
COXpaHUTh, 3aBUCUT Oynylee nokojaeHui. MccnenoBanue ocooeHHOCTE! Tena pedeHKa B pa3IMuHbIX
BO3pACTHBIX, MOJOBBIX M HAI[MOHAJbHBIX TPYIMIAX I03BOJISIET OLEHUTh BA)KHBIE 3aKOHOMEPHOCTHU
M3MEHEHMsI IPU3HAKOB Onosiorudeckoro craryca. Hecmorps Ha To, 4To pusmueckoe pa3BUTHE AETEH
HCCIICIOBAHO, B paHee MPOBEACHHBIX MCCIIEIOBAHUSX MOP(OIOTHYECKUX MPHU3HAKOB y JeTell Obuia
OLIEHEHA IMHAMMKa TOJIBKO OTJIEJIbHBIX [TapaMeTPOB (PM3NYECKOrO Pa3BUTUSA U aOCONIIOTHBIE 3HAUCHUS
CKOPOCTH pOCTa, HE IPUHUMAs BO BHUMaHHUE B3aUMOCBSI3b OT/IEJIbHBIX IT0Ka3aTeJe B MpoIiecce pocTa.
He 6butn npoaHain3upoBaHbl U OLCHEHbI U3MEHEHUS MPOIOPLH Teaa 1 MOP(OIOrHYECKOro craTyca
B TEYEHHUE BPEMEHM, a TAKXKe HE ObLJIO OLIEHEHO HACTYIUIEHUE TI0JIOBOTO CO3PEBAHMUSI.

Llenpto paboTHI sIBiISETCS OLEHKA MOP(OJIOrMYECKOro CTaryca M BPEMEHM HACTYIUICHUS
MIOJIOBOT'O CO3peBaHMs 7-18 neTHUX MaJIbuuKOB U3 Puru.

IlepBblif pa3 B JlarBuu xapakTepu3oBaH MOPQOJIOrMUYECKHH CTaTyc MajbUMKOB HIKOJIBHOI'O
BO3pacta U3 Puru, oneHeHa MHTEHCUBHOCTh MPUPOCTa MOPQOJOTMUECKUX HPU3HAKOB U CKOPOCTb
pocra, a TakKe M3MEHYMBOCTh 3THUX NPU3HAKOB B TEUEHHUE CTOJETHA. BriepBeie ompezeneHo Bpems
HACTYIUICHUs] TIOJOBOTO CO3pPEBaHMS Y MAIbUMKOB, BKJIIOYAs pa3JIMYHblEe NPU3HAKU I10JIOBOTO
pa3Butud. B uccienoBanuu ObUIO0 aHKETHPOBAHO U U3MepeHo 1359 manbunkoB B Bo3pacte ot 7 10 18
JeT.

VYBenuueHue B JUIMHY CPEIHUX IMPOJOJIbHBIX MapaMeTpoB pocTa y MallbuUKOB U3 Puru
npopoikaercs a0 18 ner. Ilepuox yckopenHoro pocta Habmtomaercs oT 13 no 14 ner. B nannom
vccaea0oBaHuu epuHuTUBHAS iuHa Tena 180,8+6,3 cantumerpa.

Jlo 12 ner maccuBHas Macca Tejla YBEJIMYMBAETCS PABHOMEPHO, 3aTeM HaOIIoJaeTcs
TEHJCHIIUSI YMEHBIIEHUS 3TOTO MTOKa3aTeJsl.

CpenHuil BO3pacT CTaHOBJIEHUS MyOepTaTHOIO Mepuojaa y ManbuukoB u3 Purm 13-14 ner, o
YeM CBUJIETENIbCTBYET CPEAHMM BO3pacT M3MeHeHus rojoca — 13,5+1,1 roga — u cpenHuil Bo3pact
nosiBiieHus nosutronnii — 13,8+1,3 roxa. I'maBHBIN noka3aTesnb MOJIOBOTO Pa3BUTHS — TOJIIMHA IUYKA —
JIOCTUTaeT MAaKCUMaJIbHOM CKOpOCTH pocTta B Bo3pacte 13-14 ner. Knactepuzauus xodpduirienta
KOpPEISIUY BTOPUYHBIX MMOJIOBBIX MPH3HAKOB HAOMIOIACTCs MEKAY MOsIBIICHHEM Bosoc Ha juie (B),
Ha Jo6ke (P), B mnoaMmeimeunoit smke (AX) W U3MEHEHHEM TroJjioca C MaKCUMaJbHOM
MHTEpKOppensanueil B 13 neTHem Bo3pacTe.

B 17-18 nerneM Bo3pacTe TUIN KOHCTHTYIIMH MajJbYMKOB COOTBETCTBYET JIOJIUXOMOP(PHOMY,
KpOMe JITTMHHBI HOT, KOTOpBIE KOpoue U 60j1ee COOTBETCTBYIOT ME30OMOP(PHOMY THITY.

Mopdomorudeckuii craTyc MajJb4MKOB IIKOJBHOTO Bo3pacta B 20-M m 21-M Beke uMeeT
TeHJIeHUUI0 pa3nuyarhbes. B uccnemoanuu 2005-2007 roga y ManbuukoB u3 Puru anuna tena B
nyOepTaTHOM U Je(UHUTHUBHOM BO3pacTe OOJbIIe IO CPABHEHMIO C JAHHBIMHU HCCIEAOBaHUN MEpPBOM
IIOJIOBMHBI [[BaJIIaTOI0 BEKA; CpEJHEE 3HAUYEHHWE MAacChl Tejla YBEIMYMBACTCSA; HM3MEHEHHME THIIA
KOHCTUTYIIMH MaJIbYMKOB HaOJIOJaeTcs B YMEHbBIICHWU IIMPUHBI IUIEY M CPEJAHEro 3HAuYeHUs
OKPY>KHOCTH I'PYJHON KJIETKH. MaJIbUMKN CTAaHOBATCS JJINHHEE U CTPOMHEE.

B cpaBHeHuu ¢ MagpbuMKaMH APYTUX STHOTEPPUTOPHANIBHBIX TPYII, MAIbYUKU U3 Puru Beiie.
ITo sTOMY mOKa3aTesro OHU OJIMXKE BCEro K MaJlbuuKaM U3 DCTOHUH.
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