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AssTrACT: The aim of the study is to present social distances in biological development of youth in the
period of changes in economic and political situation in Poland.

Material and methods: 1. Nationwide study of children and adolescents aged 7.5 to 19.5 years start-
ed in 1979 and repeated every decade till 2009, 2. Survey conducted in the region of eastern Po-
land in 1987 and 2007, 3. Study of rural girls repeated four times between 1967 and 2001. The dif-
ferences in body height and age at menarche between the inhabitants of towns and rural areas, as
well as the differences between rural girls determined by diversified source of income for the fami-
ly, will be presented. The age at menarche (AM) in each study was calculated using probit method.
A monotonic decrease in body height differences between the inhabitants of towns, and girls living in rural
areas was observed. On the basis of nationwide studies arithmetic means of the differences in terms of age
were 1.9 cm in 1979 and 0.82 in 2009. At the same time, differences in the AM among girls in compared
agglomerations decreased from 0.36 to 0.26, respectively. In eastern region of Poland the difference in body
height between the residents of towns and villages in 1987 was 1.76 cm, and in 2007, only 0.38 cm; the
difference of AM decreased from 0.41 to 0.14 years.

The research conducted on inhabitants of rural areas has shown the earliest maturation and slightly greater
body height for girls from landless families and the latest maturation and the smallest body height for the
daughters of farmers. The differences in AM between the two groups decreased from 0.53 years in 1967
to 0.15 in 2001.

The political transformation (1989) unequally influenced people on different levels of urbanization, dif-
ferent socio-professional groups and residents of various regions of the country, but was reflected in the
results of anthropological research.

The largest social advancement measured in terms of acceleration of maturation in the period covered by
the research was characteristic for rural girls, especially the daughters of farmers.
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Introduction

In the researches monitoring the bio-
logical development of the youth con-
ducted repeatedly in different parts of
Poland and by many authors, optimistic
signs indicating a decrease of social dif-
ferences in somatic features and at the
menarcheal age are observed. Anthropo-
logical studies started in Poland after the
Second World War, conducted in the 50s
and 60s, and continued in the following
decades, recorded accordingly the gradi-
ent variation of body height and other
somatic features, and especially the gra-
dient diversity of menstruation rate. The
age at menarche proved to be much more
eco-sensitive than the somatic features
(Durda 2011; Szwed et al. 2013; Szwed
2015; Laska-Mierzejewska and Olszews-
ka 2003, 2007). Body height was always
greater, and the menarche appeared ear-
lier, when smaller was the fertility of the
family; the higher was the level of edu-
cation of surveyed adults or each parent,
and the bigger was the agglomeration, in
which the investigated individuals lived
(Milicerowa 1968; Bochenska 1978;
Chrzastek-Spruch 1979; Bielicki 1981;
1989; Piasecki and Panek 1982; Jedlins-
ka 1985; Bielicki et al. 1981; 1986; 1997;
Borystawski et al. 1990; Gotab ed. 1993;
Hulanicka et al. 1990; 1994; 2001; Kacz-
marek 1995; Skiad et al. 2002; Wilcze-
wski 2003; 2013).

At the same time, in well developed
countries the relationship between the
biological condition of children and ado-
lescents and their varied position on so-
cio-economic ladder has no longer been
noted. Every society may be character-
ized by the groups varied due to level of
education, income, or family’s fertility.
These inequalities, however, do not trig-
ger biological effects in the form of signif-

icant differences in body height, or other
biological indicators of living conditions.
In these countries, the social gradients
and biological secular trends disappeared
(Brundtland and Walloe 1973; Lindgren
1988; Cernerud and Lindgren 1991).
Thus, it may be stated that the life con-
ditions, however varied, allow all young
people to make full use of their genetic
potential for individual development.
This was recognized by Professor Bielicki
et al. (1997: 12) as biological classless-
ness of population which can affect only
wealthy societies.

The dependence between living con-
ditions and maturation rate of children
and youth, and the AM acceleration were
however registered in many developed
countries such as France (Boetsch and
Bley 1980), Spain (Prado 1990), Portu-
gal (Padez 2003, 2007), United Kingdom
(Moris et al. 2011), as well as in many
developing countries like South Africa
(Jones et al. 2009) Cameroon (Pasquet et
al. 1999), Gambia (Prentice et al. 2010).

Deceleration in the AM were reg-
istered in Poland during the acute eco-
nomic crisis which took place from the
middle of 70- this till the end of 80-this
(Hulanicka and Waliszko 1991; tas-
ka-Mierzejewska and Olszewska 2003;
2007). Deterioration of living conditions
during the 1980s affected not only the
Polish population, but also others under
similar political and economic system.
A delay of menarcheal age was record-
ed in Bulgarian girls (Stoev 1994) in
girls from Moscow (Yampolskaya 1994,
Godina 1994), and in Cuban girls. The
inhabitants of Habana menstruated an
average 0,44 years later in 1993 (Prado et
al. 2002) than those in 1963 (Easka-Mi-
erzejewska 1967).

The dependence between the stand-
ard of living of the population, and the
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extent of differences in biological features
of children and adolescents on varied so-
cio-economic levels, was very well dis-
played in the research of Jedliniska et al.
(1988) and Jedlinska Stawinska(1990).
The study was conducted in two Polish
regions with extreme wealth inequalities
among rural population; wealthy region
Leszno was compared with poor region
of Ciechanéw.-Differences of body height
of farmers’children — the owners of farms
over 16 ha and less than 5 ha - reached
0.21 SD in the affluent area of Leszno
and 0.36 SD in a poor area of Ciechanow.
Other studies of rural population re-
vealed that body height of girls depend-
ing on the size of the homestead reached
0.12 SD in the area of Leszno, 0.28 SD in
the region of Suwalki and 0.34 SD in the
area of Ostrowia Mazowiecka (Laska-Mi-
erzejewska, Olszewska 2003). Ostrowia
area was characterized by the lowest per
capita income in the year of the study.
Meanwhile, age at menarche of War-
saw girls did not change significantly over
the last few decades. At the end of the
1980s, the age at menarche of Warsaw
girls amounted to 12.76 years (Charze-
wski et al. 1991, 1998), and in 2013 -
to 12.74 years (Siniarska-Wolanska, un-
published data), body height of children

and adolescents in the capital has not
changed over the last 15 years (Palcze-
wska and NiedzZzwiecka 2001; Siniarska
et al. 2015). These are the clear signs of
a slowdown in secular trend of varsovian
youth, as well as the absence of accelerat-
ed maturation of girls in Warsaw.

The aim of the study is to present so-
cial distances in biological development
of girls between 1967 and 2009. During
this period, from the second part of 70-
this.took place acute economic crisis, in
1989 “communism” collapsed and politi-
cal and economic transition have started.

Material and Methods

The material used in this study comes
from three independent studies under-
taken by the researchers of Jézef Pitsud-
ski University of Physical Education in
Warsaw in years 1967- 2009 (Table 1).

1. Nationwide study (Trze$niowski

1990; Przeweda and Trze$niowski

1996; Przeweda and Dobosz 2003;
Dobosz 2012)

Nationwide study of children and ado-
lescents aged 7.5 to 19.5 years started in
1979 and repeated every decade till 2009.

Table 1. Numbers of examined girls and the investigators’ names in Literature

Years of studies

1. Nationwide study 1979! 19892 1999° 2009*
city 23844 23766 6539 3421
rural 33594 33467 14521 2955
2. The Eastern Polish region 1987° 2007°
town: 14458 4016
rural: 11927 3654
3. Rural girls: 1967¢ 19777 19878 200°
Farmers 2532 2368 4514 2881
Non-farmers 2438 3676 5111 4476

"Trze$niowski 1990, 2Przeweda, Trze$niowski 1996, *Przeweda, Dobosz 2003, “Dobosz 2012, SWilczewski
2013, ‘Laska-Mierzejewska 1970, ’Laska-Mierzejewska 1983, Laska-Mierzejewska, bLuczak 1993, °Las-

ka-Mierzejewska, Olszewska 2003, 2007.
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The survey included children and ado-
lescents of both sexes from all types of
schools participating in physical educa-
tion classes. The results taken under con-
sideration referred to girls living in the
cities with population of over 100,000
and the inhabitants of rural areas. Urban
girls came from better educated and less
numerous families in comparison with
their rural counterparts. Parents’ edu-
cation fell into four categories: higher,
secondary, vocational and elementary.
Number of children per family was divid-
ed into: one child; two children; three or
four children; five or more children.

2. Study of Eastern Poland in 1987
and 2007 (Wilczewski 2013)

Eastern region of Poland constitute
about 20.0% area of the country and is
inhabited by 14.67% of the Polish pop-
ulation. It is a typical agricultural region
in which 51.3% inhabitants live on the
countryside (national average — 38.2%).
Residents of this region have a lower
level of education (1.5% less of higher
education and 5.0% more of primary ed-
ucation) and greater fertility of families
(GUS, Statistical Yearbook 2008).

The research was conducted in the
years 1985- 1987 and repeated in 2005-
2007 in the following former provinces:
Biata Podlaska, Suwalki, Chelm, Zamos¢,
Bialystok, Przemys$l and Krosno. The
surveyed girls were classified into three
groups depending on the size of the in-
habited agglomeration: village up to 1000
inhabitants, small town 1.000-25.000,
town over 25.000. For the purpose of
present study only two groups were ana-
lyzed: rural inhabitants and residents of
towns over 25.000, biggest in the region.
The number of children per family was
classified into four groups: one child; two

children, three to five children; six and
more children. In the second stage of the
research the fraction of girls from fam-
ilies with 6 or more children decreased
from 7% to 2.5%, which made impossi-
ble to calculate the mean menarcheal age
in girls within this group of fertility.

3. Study of rural girls 1967-2001
(Laska-Mierzejewska and Olszewska
2003; 2007)

The main criterion of respondents’ cat-
egorization was the type of family in-
come; three socio-professional groups
were recognised: 1. farmers — for whom
farming was the only source of income
2. farmer-workers — land owning fami-
lies with at least one member employed
elsewhere 3. landless rural inhabitants.
Farmer families were characterised by
the highest percentage at the lowest edu-
cational status of the parents, the highest
percentage at large families and the low-
est ownership of household appliances.
Farmer-workers families occupied inter-
mediate position in the same categories.
Since 1977 the number of children in the
families has also been registered, which
allowed to distinguish the three groups:
girls from the families with one or two
children, three or four children and five
or more. The data concerning the edu-
cational level of fathers and, of mothers
(since 1987) was also acquired and put
into categories of elementary, vocational
and secondary along with higher. The re-
search was repeated four times between
1967 and 2001in the same schools if pos-
sible.

In this paper, the differences in body
height and age at menarche between the
inhabitants of cities (over 100 000 in-
habitants) and rural areas, between the
inhabitants of towns (over 25 000 inhab-
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itants) and rural areas, the differences
depending on educational status of each
parent and the family’s fertility, as well
as the differences between rural girls de-
termined by diversified source of income
for the family, will be presented. The age
at menarche (AM) in each study was cal-
culated with probit method.

The three researches providing the
base of this article revealed, during the
period 1967- 2009, an increase in frac-
tions of girls from families with small-
er number of children and daughters of
better educated parents, and a sharp de-
crease in fractions of girls from numer-
ous families with merely elementary lev-
el of parental education.

Results

The socio-economic situation in Poland
in the period covered by the research
underwent drastic changes. The 1970s
may be recognised as the time of “pros-
perity on credit”. The end of 1970s and
the 1980s brought the economic crisis
and introduction of martial law, whereas
the end of 1990s and the following years
is the period of profound political and
economic transformation. The changes
variously affected the people on distinc-
tive levels of urbanization, from different
socio-professional groups and residents
of various regions of the country. Their
biological consequences, however, were
reflected in the results of anthropological

researches conducted in different periods
by numerous authors.

Nationwide study 1979-2009
by Janusz Dobosz and Sylwia
Nowacka-Dobosz

Increases in body height and lowering
the age at menarche between successive
tests were higher among girls from vil-
lages compared to those from cities. This
resulted in a reduction of differences be-
tween the biological characteristics of
the residents of the tested environments.
Mean differences of body height in 7.5-
19.5 age groups decreased from 2.11 cm
in 1979 to 0,82 cm in 2009. These dis-
similarities resulted mainly from early
maturation of urban inhabitants, as the
mean differences of body height in 17.5-
19.5 age group, after the completion of
the growth process, amounted to 0.76
cm in 1979 and to 0.11 cm in 2009 only.
Differences between the age at menarche
in urban and rural girls decreased from
0.36 in 1989 to 0.26 years in 2009. For
more details, see Table 2.

In 1989, the maturation of urban girls
in all categories of each parent’s educa-
tional level was earlier than in girls from
the rural area. The higher educational
status of the parents was correlated with
earlier maturation. The variation be-
tween the age at menarche of daughters
of fathers with primary and higher educa-
tion was 0.15 in the urban and 0.33 years

Table 2. Age at menarche of girls from city and rural area in nationwide study in Poland

Years of study

1989 1999 2009 Acceleration
X SD X SD X SD  89/99  99/09
Rural 13.33 1.09 12.94 1.17 12.58 1.41 0.39 0.36
City 12.97 1.09 12.63 1.15 12.32 1.47 0.34 0.31
Difference rural-city 0.36 - 0.30 - 0.26 - 0.06 0.04
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Fig. 1. Age at menarche (AM) of girls from city and rural area in nationwide study by the father’s and moth-

er’s education in 1989 and 2009

in the rural areas. For girls whose fathers
received elementary education, the dif-
ference in age at menarche between the
village and the city was 0.39 years. In
other categories of education differenc-
es were between 0.21 and 0.27 years.
Depending on the category of mother’s
education differences between the cities
and rural areas ranged from 0.26 to 0.30
years (Fig. 1). In 2009, the education lev-
el of each of the parents did not signif-
icantly diversify the age at menarche of
rural girls. In the urban area, differences
between parents’ primary and higher ed-

AM
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Fig. 2 Age at menarche (AM) of girls from city and
rural area in nationwide study by number of
children per family in 1989 and 2009

ucational level significantly differentiat-
ed the age at menarche; 0.23 years and
0.34 years in case of fathers and mothers
respectively (Fig. 1).

In 1999, the fertility of families had
a very significant impact on the matura-
tion of girls from both the city and the
rural areas. The differences of age at me-
narche between the only daughters and
girls from families with five or more chil-
dren amounted to about half a year (Fig.
2). In 2009 in the rural area, there were
no registered dependences between the
age at menarche and the fertility of the
families or parents’ education. In the
cities the fertility rate had a significant
influence on the maturation of girls; es-
pecially a marked difference, same as 10
years before, was observed between the
girls from families with one or two chil-
dren (Fig. 2). The number of urban girls
from families with five or more children
examined in 2009 (n=112) was insuf-
ficient to estimate the age at menarche
reliably.
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Study of Eastern Poland in 1987
and 2007 by Adam Wilczewski

In 1987, the body height of girls living
in towns was greater than in their rural
peers. Variations in all age groups from
7 to 19 years were significant at a con-
fidence level p <0,01; the arithmetic
mean of the differences was 1.83 cm. In
2007, as compared to 1987, girls’ body
height increased by an average at 3.81
cm, amounting to 4.60 cm in the rural
area, and to 3.24 cm in the towns. These
changes resulted in a reduction in average
body height difference between girls from
urban and rural areas to just 0.48 cm. In
2007, statistically significant differences
were noted only for participants between
7 and 11 years of age. The decrease in
the age at menarche in the two decades
amounted to 0.38 years in the towns and
0.64 years in the villages. This resulted
in a significant decrease in difference of
maturation rate of inhabitants of com-
pared agglomerations, from 0.41 to 0.15
years, while still maintaining at the sta-
tistically significant level (Table 3).

In the eastern region of Poland, par-
ents’ educational level had a significant
effect on the rate of their daughters’ mat-
uration. In the rural area, “secondary”
educational category also includes daugh-
ters of parents with higher educational
level, as the numbers of this level of ed-
ucation were not sufficient for the calcu-
lation of the average age at menarche. In
1987, the educational level of each parent

had a greater impact on the rate of matu-
ration of girls from the towns than from
the rural areas. In an urban environment
the difference in age at menarche among
girls whose parents belonged to the ex-
treme categories of education were 0.44
years (fathers) and 0.30 years (mothers).
In rural areas the differences between the
daughters of parents with primary edu-
cation and at both secondary and higher
level of education were respectively 0.12
and 0.11 years. Differences between the
age at menarche in inhabitants of towns
and villages were the greater the higher
was the status of parents’ education. The
disparity between rural and urban girls
with higher and secondary education of
parents was 0.38 years in case of fathers
and 0.25 years in the group of mothers.

In 2007 parents’ education still diver-
sified the daughters’ menarcheal age. The
difference in rural areas between extreme
categories of fathers’ education was 0.40
years and mothers’ 0.44 years, and in ur-
ban areas 0.44 years and 0.49 years re-
spectively. This means an increase in the
role of educational level in shaping the
status of the rural families in the eastern
region of the country, which was not re-
corded in the nationwide research.

Last 20 years brought a marked de-
crease in age at menarche difference be-
tween girls from towns and villages. In
groups of primary, vocational and sec-
ondary levels of fathers’ education, girls
from rural areas menstruated slightly
earlier than their urban counterparts. In

Table 3. Age at menarche of girls from town and rural area in the Eastern Polish region

Years of study

1987 2007 Acceleration
X SD X SD 07/87
Rural 13.58 1.23 12.94 1.41 0.64
Town 13.17 1.25 12.79 1.67 0.38
Difference rural — town 0.41 - 0.15 - 0.26
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Fig. 3. Age at menarche (AM) of girls from town and rural area in the Eastern Polish region by the father’s

and mother’s education in 1987 and 2007

1987 and in 2007, in towns, mother’s
secondary and higher education did not
diversify the age at menarche of daugh-
ters (Fig. 3).

In 1987, the age at menarche of girls in
urban and rural areas increased with the
growing number of children in the fami-
ly (Fig. 4). Differences between extreme
categories of fertility were: 0.9 years in
urban areas and 0.5 years in rural areas.
The clearest contrasts between inhabit-
ants of towns and villages related to girls
from families with small number of chil-
dren; the only daughters from the urban
areas matured 0.3 years earlier than their

AM
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135 —
13.3 ‘-/(/
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: Lol -
12.7 _=<b—- —-—=0
12,5 = :
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Fig. 4. Age at menarche (AM) of girls from town and
rural area in the Eastern Polish region by num-
ber of children per family in 1987 and 2007

rural peers. Between 1987 and 2007 the
age at menarche girls from all groups of
families’ fertility was decreasing.

In 2007, the fertility had a greater in-
fluence on building the status of the fam-
ily in the countryside than in the towns,
and the difference in age at menarche in
girls from families with extreme catego-
ries of fertility rate remained at the level
from 20 years before; while in the towns
this criteria markedly decreased com-
pared to 1987.

Study of rural girls 1967-2001
by Teresa Laska-Mierzejewska
and Elzbieta Olszewska

In the studied period socio-economic
disparities between the variously defined
rural population groups in Poland were
great enough to exert biological effects
such as later maturation (age at me-
narche) and a lower body height of girls
belonging to the lowest categories of
each of the distinguished social factors,
compared to the girls belonging to the
highest categories of these factors.

The source of income for the family is
the most decisive stratification factor of
rural inhabitants. The studies conducted
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in 1967 and 1977 reported that the low-
est socio-economic status, measured by
body height and age at menarche, was
provided by families, for which the farm
was the only source of income, and the
highest by the families of rural landless
inhabitants. In 1967, the daughters of
farmers maturated 0.53 years later (Fig.
5) and were on average 2.93 cm lower
than those from non-farmer families.
The study repeated in 1977 revealed
a considerable acceleration of maturation
and positive secular trend in body height.
Acceleration of maturation (reduction in
menarcheal age) amounted to 0.64 years,
wherein 0.66 years in farmers group, and
0.57 years in each of the other groups.
The increase in body height of the girls
amounted from 1.7 to 4.8 cm, depending
on the age group. More intense growth
of body height was observed in girls of
non-farmer families in comparison with
the farmer families.

“The reassessment” of the economic
situation of selected groups of families
took place during the time of economic
crisis, and the biological consequences
of these events have been recorded in
a study conducted in 1987. The research
revealed a inhibition of the acceleration
of maturation, and in some groups of
girls also delayed maturation, called de-
celeration, both not previously reported
in Poland. The biggest delay in the age
at menarche was observed in girls from
landless families, from 0.06 to 0.42
years, depending on the studied region
of the country, as this group was subject
to food rationing. Increase of body height
process has been drastically reduced, and
in girls from non-farmers families almost
completely ceased; this led to the loss of
body height advantage in comparison to
girls from farmers’ families. The studies
repeated in 2001, 12 years after the intro-
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Fig. 5. Age at menarche (AM) of girls from farmers,
farmer-workers and non-farmers families in
consecutive studies

duction of political and economic trans-
formation, revealed an improvement of
living conditions of rural inhabitants.

A considerable acceleration of matura-
tion and significant secular trend in body
height were observed. In case of all par-
ticipants, age at menarche was reduced
lowered by 0.34 years, but the size of the
acceleration of maturation of girls in each
group differed significantly. The greatest
acceleration of 0.30 years, was recorded
in girls from farmers’ families, and the
smallest, 0.17 years — among the daugh-
ters of landless rural inhabitants. This is
a dramatic manifestation of the severe
economic situation of this family group
after closure of many enterprises in the
neighbouring cities, and especially after
the statutory liquidation of state-owned
farms in 1992. Despite this, the girls from
non-farmers families remained an early
maturing group, and the latest matura-
tion was achieved by daughters of farm-
ers. The difference in age at menarche,
however, decreased from 0.33 years in
1987 to just 0.15 years in 2001 (Table 4).

Education of parents and the fertili-
ty of the family had an influence on the
rate of maturation and body height of the
examined girls, but the size of the differ-
ence between the extremes of both varia-
bles reduced in subsequent studies. Body
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Table 4. Age at menarche of girls from farmers’ and non-farmers’ families and acceleration between con-

secutive researches

Years of study

Acceleration
Social groups 1967 1977 1987 2001
X sD X SD X SO X SD  67/77 77/87 87/01
Farmers’ 1430 1.30 13.64 1.29 13.67 1.27 1332 198 0.66 -0.03 0.35
Non-farmers’ 13.77 1.20 13.20 1.11 13.34 1.14 13.17 1.96 0.57 -0.14 0.17
Difference 0.53 0.44 0.33 0.15 0.09 0.11 0.18

Table 5. Differences of body height (cm) between extreme categories of the numbers of children per fami-
lies and father and mother education in consecutive study

Years of study 1977 1987 2001
Numbers of children per family (1-2 — 5 and more) 2.35 1.93 1.72
Father education (elementary — secondary + higher) 1.32 1.23 1.00
Mother education (elementary — secondary + higher) - 1.38 0.06

Table 6. Differences of age at menarche between rural girls belonging to the extreme categories of the num-
bers of children per families and father and mother education in consecutive study

Years of study 1977 1987 2001
Numbers of children per family (1-2 — 5 and more) 0.66 0.53 0.27
Father education (elementary — secondary + higher) 0.54 0.38 0.21
Mother education (elementary - secondary + higher) - 0.29 0.13

height was greater and the age at me-
narche was earlier, the smaller was the
number of children in the family, and the
higher was the educational status of the
parents. The number of children in the
family is the factor strongly influencing
the living conditions in relation to other
factors analyzed (Tables 5, 6).

A reduction of the differences be-
tween the age at menarche in girls from
the families of farmers and non-farmers
(Table 4), from families with small num-
ber of children and numerous families,
as well as in the relation to the level of
education of fathers and mothers (Table
6) was observed throughout the period
of the study. The process of leveling in
body height in girls from farmers’ and
non-farmers’ families, who in 1967 and

1977 were higher than their peers from
farmers’ families was also recognized.
Differences in body height depending on
the educational level of each parent and
the differences between the groups of
family’s fertility decreased between con-
secutive studies (Table 5).

Discussion

The results of this study, revealing the
monotonic decrease in the body height
differences and the maturation rate of
girls belonging to the extreme categories
of variously defined social groups, share
a very high similarity with the results
of nationwide research of children and
the youth from urban and rural regions
(Fig. 6, 7), collected by colleagues from
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the Institute of Anthropology of the Pol-
ish Academy of Sciences in the period
1966-2012 (Bielicki et al. 1986; Hulani-
cka et al. 1990; Hulanicka and Waliszko
1991; Koziet et al. 2014) and the results
of a research conducted on the inhabit-
ants of the city of Rzeszow and its rural
surroundings (Radochonska and Dudzik,
2005; Radochonska et al. 2006). The dif-
ferences of body height were monotoni-
cally decreasing in successive categories
of socio-economic factors and became
statistically insignificant considering the
level of urbanization and education of
parents (in 2012), but remained signifi-
cant due to the number of children in the
family (Fig. 6, Koziet et al. 2014).

The differences in age at menarche
between the extreme SES (Socioeconom-
ic Status) categories underwent a reduc-
tion from 0.82 years in 1966 to 0.46 in
2012. In the same time dissimilarities be-
tween the girls from big cities and rural
areas decreased from 0.62 to 0.39 years
(Fig. 7, Koziet et al. 2014). The outcomes
of the nationwide research of menarche-
al age analyzed in our work revealed that
the differences between the inhabitants
of cities and villages in 1979 and 2009

5 body height [standardized for age]
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Fig. 6. Mean values of body height girls (standard-
ized for age) depending on the degree of urbaniza-
tion in the period 1966-2012 (Koziet at al. 2014)

decreased from 0.36 to 0.25 years. The
similarity of the results presented in Fig.
7 and Fig. 5 is also worth attention.
Girls from the city of Rzeszow exam-
ined in 1976-1977, were higher by an
average at 1.5 cm then the inhabitants of
the village at Krasne and 1.24 cm then
the girls from Boguchwala, while in 2004
the differences amounted to 0,7cm and
-0,21cm respectively (Radochonska and
Dudzik 2005). The first study revealed
that the girls from Boguchwala menstru-
ated 0.6 years later, and the girls from
Krasne about 0.7 years later than girls
from the city of Rzeszow; in 2004, the
differences were respectively -0.1 and
0.1 years (Radochonska et al. 2006). The
publication of Radochonska et al. (2006)
brought however an error of method in
the results of the AM, as all the girls ex-
amined were below 14.5 years of age and
the girls with delayed puberty were not
considered. In the research conducted on
9599 rural girls in 2001 (Laska-Mierze-
jewska and Olszewska 2003) only 90%
out of 633 14.5 years old girls menstru-
ated, whereas 95.6% result was noted
by Cichocka et al. (2012) in the group of
girls of the same age from the city of Cra-

age at menarche [years]

1
141 I\\
13.9 <
AY
13.7 i, N
13.5 N Pt
N N __——r~~§
13.3 AN 1 s S~o
: \ AN - + _"‘~:::-~
13.1 N ¥ S=
12.9 V\I
12.7 T 1
12.5
1966 1978 1988 2012
survey
--- village -a-town ——City

Fig. 7. Age at menarche depending on the de-
gree of urbanization of residence in the period
1966-2012 (Koziet at al. 2014)
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cow. It was in the group of 17.5-year-olds
where all the participants from quoted
publications began menstruating. The
average age at menarche published by
Radochonska et al. (2006) is therefore
underestimated and incomparable with
the results of methodically correct sur-
veys; it may, however, illustrate the phe-
nomenon of the development rate leve-
ling of inhabitants of Rzeszow and its
rural surroundings.

A study conducted in 2009-2010 in
Wielkopolska region reveled the advan-
tage in body height of urban children and
youth over their rural peers, however, no
differences in body height depending on
the number of children in the family or
father’s education were noted (Durda
2011) as they are reported in the nation-
wide survey (Koziet et al. 2014; Dobo-
sz 2012). Other research conducted in
Wielkopolska proved that the number
of children per family is its most deci-
sive determinant of the age at menarche
(Szwed et al. 2013), which is considera-
bly more eco-sensitive biological feature
than body height. On the basis of the
one-time retrospective studies conducted
on the age at menarche in Wielkopolska
region in 2006-2012 the author (Szwed
2015) reported major differences in the
age at menarche between the extremes of
the following social variables: number of
children per family (0.86 years), agglom-
eration size (0.64 years), father’s educa-
tion (0.43 years) and mother’s education
(0.39 years). These differences reflect the
socio-economic situation of respondents
in the past 2-3 decades, as they are based
on retrospective studies. Similar results
concerning the age at menarche at girls
with extreme categories of family’s fer-
tility (0.9 years) were registered in 1987
with residents of towns in eastern re-
gions of Poland.

It is worth noticing that the results
may be affected by the classification
of information. The studies of rural
girls (analyzed in this paper) revealed
a monotonic growth of AM appearing
together with increasing family size for
each additional child from 1 to 7+. In
2001, the age at menarche amounted to
12.99 and 13.52 in case of the only chil-
dren and the girls from families with 7
children respectively. In the same study,
when three fertility groups were distin-
guished: families with 1-2 children, 3-4,
and 5 and more children, the difference
in menarcheal age between the extremes
was only 0.27 years, however it was still
statistically significant (Laska-Mierze-
jewska and Olszewska 2003).

This variable determines the econom-
ic situation of the family, indicating into
how many parts a loaf of bread should
be cut. Moreover, in Poland and especial-
ly in its rural areas, fertility is negatively
correlated with parental education: the
lower the status of education, the greater
fertility of the family. Among rural girls
surveyed in 2001, 30.9% of girls came
from large families (5 or more children),
when the father had primary education
and only 11.6%, when the father had sec-
ondary or higher education. Mechanisms
for the reduction of the differences in
the maturation rate of urban and rural
inhabitants.

The results of present study, as well
as the nationwide research data gathered
by the Institute of Anthropology of the
Polish Academy of Sciences (Koziet et al.
2014) and the investigation of the girls
from Rzeszow and its rural surroundings
(Radochonska and Dudzik 2005; Rado-
chonska et al. 2006) prove that the most
remarkable social advancement was
achieved by the villagers and especially
daughters of farmers. The acceleration of
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maturation of these girls was considera-
bly highers than in urban residents and
girls from landless rural families. In the
period 1966-2012 lowering the age at
menarche in case of rural girls amounted
to 1.0 years, residents of large cities to
0.77 years, and small towns inhabitants
merely to 0.54 years (Koziet et al. 2014).
The acceleration of maturation of girls
from rural farm families in the period
1967-2001 amounted to 0.98 years, and
in non-farm families to 0.60 years.

The differences in body height of ur-
ban and rural girls mainly related to the
age groups in which maturation process
had already started. The girls from the cit-
ies were taller because of earlier matura-
tion in comparison with their rural peers,
who were characterized by larger body
height increments between decades. In
Eastern Poland in 2007, the body height
of female inhabitants of both agglomera-
tions at the age at 17.5- 19.5 did not differ
significantly, whereas 18 years old rural
girls occurred to be 0.5 cm taller than the
town residents (Wilczewski 2013).

Between the studies of rural popu-
lation in 1987 and 2001 the percentage
at better educated parents raised and
the proportion of numerous families de-
creased. A remarkable improvement in
household equipment and the acreage at
arable land possessed by the families were
also noted. The accelerated maturation
among all rural girls examined amount-
ed to 0.34 years, in farm owning families
to 0.35 years and in landless group to
only 0.17 years (Laska-Mierzejewska and
Olszewska 2003). The effects of the crisis
were not reported during the body height
measurements performed on a group of
conscripts in 1995 and 2001 (Bielicki et
al. 1997; 2003). This biological feature is
less eco-sensitive then menarcheal age,
which was indicated in the examination

of the body height (Durda 2011) and age
at menarche (Szwed et al. 2013) of girls
from Wielkopolska region.

A significant acceleration of matu-
ration was recorded after the political
transformation in Poland, especially in
eastern regions of the country where
between 1987 and 2007 the age at me-
narche decreased by 0.64 years in rural
areas and by 0.41 years in towns (Wil-
czewski 2013).

For several decades, rural single-fami-
ly housing is no different from urban con-
struction in terms of sanitary standards.
A range of grocery and industrial goods
available for the rural customers in shops
and supermarkets placed in large cities
and towns is the same. The growing per-
centage at better educated parents and
the decrease in proportion of numerous
families in rural areas are positive factors
responsible for equalisation of biological
development of residents of cities, towns
and villages. Apart from beneficial deter-
minants mentioned above, the matura-
tion rate is also accelerated by negative
processes such as gradual deterioration
of the family structure and “chemicaliza-
tion of our surrounding”.

The first signals indicating that girls
from families with disturbed structures
begin to menstruate earlier than their
peers from undisturbed families, were
recorded during the research of Warsaw
females conducted by Milicerowa and
Piechaczek in 1976. The results were
published only in a form of a lecture giv-
en during a Seminar on Secular Trends
organised by the Institute of Anthropol-
ogy of the Polish Academy of Sciences in
Wroclaw in 1978. The authors concluded
that the outcome was some sort of arti-
fact. However, the veracity of their con-
clusions was later confirmed by Hulanic-
ka (1986; Hulanicka et al. 2001), Popczyk
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(1990) and Cichocka et al. (2012). The
results of researches indicated that the
severe stress caused by family conflicts
accelerates maturation. A systematic in-
crease in divorce rate, births in unmar-
ried partnerships and single motherhood
may be observed in Poland. Between
1960 and 2008 the divorce rate increased
more than four times — from 14.8 to 65.5
thousands. The rural inhabitants decide
to divorce three times less frequently
than city residents, however for their
children the trauma is undoubtedly more
severe because of stronger community
disapproval.

Cichocka et al. (2012) conclude, re-
ferring to the Demographic Yearbooks
that about 20-28% of children grow in
families with disturbed structure, and
such proportion may lower the mean
age at maturation calculated for the total
number of children. Cichocka and Zaréw
(2002) emphasize the relationship be-
tween the divorce rate and the age at
menarche in three Polish cities. Warsaw
is characterized by the highest divorce
rate and the earliest maturation among
girls. Since the mid-70s metropolitan fe-
males have begun menstruation at the
12.7-12.8 years of age (Charzewski et
al. 1991; 1998). In the city of Cracow
the divorce rate is the lowest and age at
menarche is the latest. During three con-
secutive studies conducted in Cracow in
1966, 1970 and 1983 the mean menar-
cheal age amounted to 13.15 years and
decreased to 12.87 years in 2000 and to
12.68 years a decade later (Woronkowicz
et al. 2012). City of Wroctaw occupies an
intermediate position in terms of both
variables.

The beginning of menstruation is
conditioned by production of sex hor-
mones of appropriate for the given stage
at biological development concentration.

Such compounds as xenoestrogens and
xenoandrogens produced by human and
nature derived phytoestrogens provide
the source for exogenous hormones.
They may occur in a variety of industrial
products of daily use, such as pharma-
ceuticals, cosmetics, cleaning products,
substances used in agriculture, such as
pesticides, feed additives, ingredients
of our diet, with particular emphasis on
meat. Hormonal additives are used on
alarge scale by farmers to accelerate mus-
cle growth in meat animals and poultry.
The breeders are aware of the dangers of
this practice, which is evidenced by dis-
abling hormonal supplement form the
diet of cattle reared for milk production
and for reproduction (Czuprynska et al.
2007; Andersson and Skakkebaek 1999).
Researches conducted on prepubertal age
children indicate that even small differ-
ences in hormone levels and a very low
dose of steroid hormones can produce bi-
ological effects. Studies have shown sig-
nificant molecular influence of extremely
low doses of estrogen. Special attention
should be devoted to permanent effects
of xenoestrogens that may occur during
sensitive periods of ontogeny, prenatal
development and puberty. In fact, the
threshold values of xenoestrogen deriv-
atives are not recognized in terms of the
regulation of development, however the
molecular level may be of great impor-
tance (Andersson and Skakkebaek 1999).

A gradual decrease in environmen-
tal differences in the development and
maturation of young people, is seen as
a highly positive process. It is closely
connected with the improvement in the
economic and cultural situation after the
transformation of the political system in
Poland. However, the continuous low-
ering of age at menarche may also carry
certain risks. Early and very early mat-
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uration is highly correlated with body
fat percentage (Laska-Mierzejewska and
Fuczak 1996; Chrzanowska 1992; van
Lenthe et al. 1996) and the obesity may
bring the risk of cardiovascular disease,
breast cancer and high level of cholester-
ol. Thus, accelerated maturation cannot
be considered only as a positive aspect.

Conclusion

During the period 1966 to 2009 we reg-
istered positive and negative secular
trends of height and menarcheal age.
The investigations of rural girls done in
1967 and repeated in 1977, the years of
credit prosperity in Poland, registered
the greatest acceleration of the age at
menarche by 0,64 years and the increase
of height by 1.8 to 4.3 cm, depending on
the age group. The researches repeated in
1987 (rural girls) and 1989 (nationwide)
registered the influence of the acute eco-
nomic crisis on biological condition of
children and youth. The trend of body
height increase was strongly inhibit.
For the first time in Poland the deceler-
ation in menarcheal age was registered.
In rural girls the deceleration was most
pronounced in girls from landless rural
families (by 0,14 years) which suffered
from food rationing. After the political
and economic transformation (1989),
the data collected in 2001 (rural girls), in
2007 (eastern part of Poland) and in 2009
(nationwide researches) registered the
great acceleration in menarcheal age (see
Tables 2-4), and positive secular trend
in body height, greater in rural girls in
comparison to town and city inhabitants,
social distances in maturation rate and
in the stature of girls decreased. In rural
investigations the daughters from farm-
ers families, which were the latest ma-

turing group, accelerated their AM twice
so much (0.34 year) in comparison to the
girls from landless rural families; the last
group of rural population suffered from
the greatest unemployment after liquida-
tion in 1992 the state owned agricultural
farms. The difference in AM between the
daughters of farmers and the girls from
landless rural families decreased from
0.53 years in 1967 to 0.15 years in 2001.

Social gradients of the age at me-
narche and body height throughout the
period 1967-2009 were differentiated in
their dimentions, but identically orient-
ed: the AM was earlier and the stature
was higher, when the inhabited agglom-
eration was bigger, the higher status of
education possessed the parents, the
smaller number of children had the
family.

As follows from AM data higher so-
cial advancement was achieved by rural
families, in which the acceleration of
maturation rate amounted to 0.75 years,
in comparison to the inhabitants of city
(0.65 years) and those of towns in east-
ern part of Poland (0.38 years).

In rural population during the period
1967-2001 the highest social advance-
ment was achieved by the farmers fam-
ilies, when their daughters accelerated
their AM by 0.98 years in comparison to
the girls from landless rural families with
AM acceleration by 0,60.

The farmer families, being the main
producers of food till 1989 don’t suffered
from food shortage during the economic
crisis and from grate unemployment af-
ter 1992.

The largest social advancement meas-
ured in terms of acceleration of matura-
tion in the period covered by the research
was characteristic for rural girls, espe-
cially the daughters of farmers.
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