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INTRODUCTION

The most obvious changes in human physical status appear during the growth period.
They include huge physical, mental and social changes. Not only human body
measurements depend on the characteristics of this period, but also health condition
(since health programming proceeds), and the quality of life. For all these reasons, the
human growth process and its factors are under constant investigation. The National
growth studies are very costly and therefore are performed by many countries only every
15-20 years, though some growth changes at different periods could be expected earlier.
That is why it is essential to search for the other methods to investigate the children’s
physical status [Hermanussen et al., 2010]. One of those methods is the analysis of
children's growth indices recorded in personal health records. Only a few studies of
children’s growth based on this method were performed both worldwide and in our
country, moreover, only short periods of growth (for example, the preschool age) were
covered [Macernyte and Tutkuviené, 2009]. Thus it is essential to perform a detailed
analysis of the essence of this method, its benefits and drawbacks.

The longitudinal investigations of children’s growth indices from birth up to their
maturity provide much information about the individual variety and growth tracking.
Nevertheless, only a few of such studies have been performed worldwide [Richter et al.,
2007] and none of them in our country. The individual variety and tracking during the
whole period of growth have rarely been investigated [Sheehy et al., 2002]. A better
understanding of those processes might help pediatricians in diagnose of growth
disorders and foresee preventive actions.

There are periods of growth when the organism is extremely sensitive to the effects of
various growth factors (the so-called critical periods). The most important period in
growth is neonatal and infancy period, when constant negative growth factors can
permanently affect the child’s development [Ulijaszek et al., 1998]. Birth weight
(regardless of relationship to the height) influences future development of the child. It is
known that big newborns (whose birth weight is above the 90" percentile) remain
heavier than their peers during the entire period of their growth [Hediger et al., 1998;
Hediger et al., 1998a,; Hediger et al., 1999]. It means that these children have a higher
risk to become overweight and to suffer from health problems associated with obesity —
high blood pressure, type Il diabetes mellitus and others [7irosh et al., 2011]. Low birth
weight newborns also have bigger risk to suffer from arterial hypertension and coronary
heart disease in later life; moreover, they are likely to have early menarche and central-
type fat distribution [Barker, 2001, Valiiiniené, 2008]. Particular attention should be paid
to the growth tempo of low birth weight newborns during the first year of their live [ Hui
et al., 2010]. During the last decade studies on so-called “suboptimal” birth weight
(2500-2999 g) newborns were begun. It was stated that suboptimal birth weight
newborns may have more health problems in later life compared to their “optimal”
(3000-3999 g) birth weight peers [Boacnin et al., 2008]. Only a few studies on the future
growth of different birth weight newborns have been performed worldwide. No
researches of that kind have been ever done in Lithuania.



Another early life event used to evaluate the risk to become overweight in later life is the
time of adiposity rebound. It is described as a moment, when a body mass index of a 6-8
year-old child declined to a minimum starts to grow up again. An early adiposity
rebound is associated with a higher risk to become overweight or obese in later life
[Rolland-Cachera et al., 1984]. The studies of the time in adiposity rebound help foresee
the children’s growth tendencies, predict a higher risk of overweight and adiposity in
their later life and take preventive measures. Therefore such investigations are extremely
topical, especially during the periods of any political, social and economic changes.
Recently, the world's obesity epidemic is spreading rapidly among children [Lissau,
2004]. However, the prevalence of overweight and obesity in Lithuania a decade ago
was low in comparison with the rest of the developed world [Tutkuviené, 2007].
Unfortunately, the experience of the other countries [Ulijaszek and Koziel, 2007; Wang
and Lobstein, 2006] has showed that the prevalence of overweight and obesity among
children and adolescents in our region may start to grow in the nearest future.

A child’s growth and maturation are determined by interaction of various internal and
external factors [Haas et al., 2006, Jakimaviciené and Tutkuviené, 2007a; Susanne et al.,
2000, Tutkuviené, 2005a; Ulijaszek et al., 1998; Walker et al., 2006]. Internal factors are
certain genes that determine the growth and maturation, while external factors are
environmental conditions under which growth takes place. Though the main growth
indices (height, weight and body mass index) are inherited, the environmental factors
may change the growth process and even cause growth retardation. Currently, many
growth factors are explored, the entire models of their interactions are created [Harrison
et al., 2011]. Anyway, all growth factors may be relatively divided into broad categories:
ethnic, social, economic, cultural, physical and the others. The interaction of the
aforementioned factors is very complicated and not fully understood. In recent years the
studies of the growth factors gave controversial results: some authors stated that the
internal factors had the bigger impact on child's growth, some argued that the external
ones did [Harrison et al., 2011, He et al., 2002; Hur et al., 2008; Siniarska-Wolanska et
al., 2010; Ulijaszek et al., 1998].

In comparison to the other external factors, socio-economic factors are recently assumed
to have the greatest impact on child's growth [Bodzsar and Susanne, 2004, Haas and
Campirano, 2006, Roche and Sun, 2003, Susanne et al., 2000; Tanner 1973; Ulijaszek
et al., 1998; Walker et al., 2006]. This big group of factors includes levels of maternal
and paternal education, parents’ occupation, family income, dietary patterns, etc. It is
known that socio-economic factors have a different impact on a child's height and
weight. The socio-economic status of the family and the child’s height are in a direct
positive relationship (children who grow in families with high socio-economic status are
taller). The relationship between socio-economic factors and a child’s weight is more
complex: not only the socio-economic status of the family, but also the general economic
situation of a country may be important. It has been shown that people in poor countries
(both adults and children) living under good socio-economic conditions have a greater
risk to be overweight or obese [Ulijaszek and Lofink, 2006, Ulijaszek, 2007; Wang,
2001; Wang and Lobstein, 2006]. This phenomenon may be explained by the fact that in
poor countries high body weight is often associated with a higher wealth. However, the
prevalence of overweight and obesity in those countries is lower than in developed



regions. In developed countries the obesity problems are more typical for families with
low socio-economic status [Klein-Platar et al., 2003; Moschonis et al., 2010; Power et
al., 2003; Ulijaszek et al., 1998, Ulijaszek, Lofink, 2006; Wang and Lobstein, 2006]. A
lot of political, social and economic changes happened in Lithuania after the year 1990;
therefore it was very interesting to investigate the growth peculiarities of that period and
to foresee the tendencies of a physical status of growing population.

Ethnic and cultural growth factors are also very important. Though ethnic factors are
understood as internal (genetic) growth factors, people of different ethnicities who live
together in one country often differ in their cultural background. They have different
traditions, religious views, and those factors are associated with different relations
between sexes, number of children in families, reproductive age, dietary patterns, etc.
Ethnic and cultural growth factors are thought to be associated with body weight. It is
often stated that immigrants have the highest chances to be overweight or obese,
possibly due to their lower socio-economic status [Will et al., 2005], though this theory
does not explain all the differences in body composition. The children of immigrants
have the higher risk for overweight and obesity even in comparison to the natives from
the same socio-economic stratum [Harding et al., 2008, Kirchengast and Schober, 2006,
Saxena et al., 2004; Will et al., 2005]. Thus their risk to suffer from arterial
hypertension, coronary heart disease and type II diabetes mellitus is also higher. Those
diseases shorten the lifespan; moreover, the treating of them appears to be very costly for
the state. In Lithuania only the growth peculiarities of preschool children from different
ethnic groups were investigated [Jakimaviciené and Tutkuviené, 2007]. No research has

ever been done on the growth of the children of different ethnicities from birth up till the
end of the growth period.

The epochal changes of physical status are the mirror of socio-economic conditions.
Over the past century, the acceleration in height was observed worldwide. During the
last decade the acceleration in our county has stabilized, the height of children and
adolescents was almost the same as 10-15 years ago. Recently, auxological data from the
other countries showed that stabilization in height was followed by an increase in the
prevalence of overweight and obesity in children. Certain growth factors, associated with
acceleration in height (for example, changes in dietary patterns), are thought to promote
later disproportionate increase of body mass index [ Tutkuviené, 2007a; Tutkuviene et al.,
2011]. In recent times the aforementioned processes emerge in Lithuania, therefore the
auxological studies in our country become very important.

The aim of the present study was to evaluate physical status of children born in 1990 in
Vilnius city and region from birth up to the end of puberty, to investigate their ethnic and
socio-economic growth factors, the epochal changes in growth and growth patterns of
the “generation of independence”.



Tasks of the study:

1. To evaluate the peculiarities of growth monitoring at the primary health-care
centres, the accuracy in recording of growth indices and their relevance for
objective evaluation of physical status.

2. To investigate the dynamics, ethnic and sexual differences of the main growth
indices (height, weight and body mass index) by tool of a longitudinal method.

3.  To assess growth peculiarities in newborns, children and adolescents of different
physical status, and to investigate growth tracking variation in individual growth
from birth up to the end of puberty.

4. To reveal ethnic and socio-economic growth factors during the period of
political and social transition.

5. To perform the comparative analysis of growth indices and to evaluate epochal
changes in growth and growth tendencies of the “generation of independence”.

The novelty and topicality of the study

Our study is one of the first auxological studies in Lithuania to analyze growth indices
from personal health records. The essence of this method, its benefits and drawbacks
have been analyzed in our country for the first time. By our results we aim to establish
the guidelines for the future investigations in auxology field.

The longitudinal method for children’s growth evaluation (from birth up to the end of the
growth period) was used in this study. Though longitudinal studies provide information
about the growth variety and growth tempo, which nowadays is topical, they are quite
rare in modern auxology. The variety of individual growth tracking in Lithuanian
children has been investigated for the first time.

This longitudinal study of the children born in 1990 in (after Lithuania restored it’s
independency) allowed us to perform the growth analysis from birth up to maturity
during the period of great political, social and economic change. The auxological
characteristics of both urban and rural children of different ethnicities and socio-
economic status have been presented. The comparison of our results with the previous
studies allowed a better understanding of the impact of the factors associated with the
growth of children (political, socio-economic, ethnic, etc.).

Nowadays, when the prevalence of overweight and obesity in children is rapidly
increasing worldwide, the investigation of annual increments of the main body size
indices was especially topical. Many of the epidemic-related factors began to emerge in
our country only after the year 1990: the dramatic changes in diet (the invasion of fast
food, new food products and supplements), the diminishing level of physical activity
(spreading of modern technologies in everyday life, global computerization), social
stratification. Children from our study were the first generation to face those new



obesogenic factors. That is why the investigation of their growth patterns was essential,
that provided the information on the future tendencies of adult health status, these data
may serve for the comparative analyses in auxological investigations.

Statements to be defended:

1. Growth indices in personal health records of children are sufficiently accurate and
suitable for auxological analysis. The frequency of growth monitoring visits at
primary health-care centres (out-patient clinics) is associated with various factors.

2. The final body size of the child is less dependent on his/her physical status at
birth, and is stronger related with the pre-school events.

3. Variability in growth tracking of height and body mass index during the growth
process is the normal phenomenon.

4. Growth of children is mainly related with ethnic and socio-economic growth
factors. Retardation in growth is observed during the times of political and social
upheaval. There is a sexual dimorphism in the reactions of organism to the socio-
economic growth factors.

5. The acceleration of the main body size indices stabilized after the 1990. The
prevalence of overweight and obesity in Lithuania remains low.



MATERIAL AND METHODS

The main growth indices of children born in the 1990 in Vilnius city and region (the
“generation of independence”) were investigated. As far as we followed the growth from
birth up to the age of eighteen years our study was longitudinal. Children with different
chronic diseases and disabilities were not included to the study. The further growth of
preterm neonates was not analyzed due to their small numbers (22 boys and 21 girls).

Data were collected in 2009-2010 at three largest out-patient clinics located in Vilnius
city (Antakalnio, Centro and SeSkinés) and at the Central out-patient clinic of Vilnius
region (CCVR) (Table 1). The data recorded from personal health records are presented
in Table 2.

Table 1. Personal health records analyzed at the different out-patient clinics

Out-patient clinic Number of personal health records
- Antakalnio 387
- Centro 435
Its branches:

Diagnostic centre 82
Gerosios Vilties 112
Lukiskiy 111
Senamiescio 130
- Seskinés 358
- CCVR 355
Its ranches:

Central 79
Juodsiliy 83
Pagiriy 73
Rudaminos 67
Skaidiskiy 53
Total number 1535

Table 2. The data recorded from personal health records

Data Comments
Child’s data:
1. date of birth
2. sex
3. ethnicity If a copy of a birth certificate was found in personal
health record
4. place of birth City or region
5. main body size Height, weight, head and chest circumferences (recorded
indices every month during the first year of life, later — once a
year).
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Parents’ data:

1. age

2. ethnicity If a birth certificate was found in a personal health
3. height record

4. occupation Rarely

5. income Sometimes only the place of work

6. level of education Rarely

7. addictions Rarely

Rarely (alcohol and tobacco consumption)

Characteristics of living

conditions:
1. description Subjective (good, satisfactory or bad conditions)
2. private / dormitory
accommodation
3. number of rooms

4. living area (m?)
5. number of people
living together
6. conveniences WC, water supply

(living area in square meters per capita was calculated)

Obstetric anamnesis:

1. number of previous
pregnancies

2. number of previous
deliveries

3. outcome of previous | Abortions, miscarriages
pregnancies

4. number of older
siblings

* The analysis of head and chest circumferences has not been performed due to their
confusing recording in personal health records.

In almost every personal health record certain gaps between the measurements of body
size indices were observed. In a case of small gap (one measurement was missing) we
calculated the arithmetic mean of two adjacent measurements [ Pavilonis et al., 1974]. If
two or more consecutive measurements were missing, the gaps were not filled, since
growth of children was a non-linear process that was difficult to predict [ Hermanussen et
al., 2001; Hermanussen et al., 2002].

While analyzing the associations between ethnicity and growth, children were divided
into the three groups: Lithuanians, non-Lithuanians and mixed (one of the parents was
Lithuanian). The group of non-Lithuanians contained children of various nationalities
(Russians, Poles, Ukrainians, Belorussians, etc.). Parents’ occupation was classified
using the Soviet classification of professions, two categories were compiled (labourers
and officeholders).
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The prevalence of overweight and obesity in children was found using the cut-off points
as recommended by IOTF (International Obesity Task Force) [Cole et al., 2000]. These
cut-off points at the age of 18 years are associated with the cut-off values for adult BMI
(25 kg/m? for overweight, 30 kg/m? for obesity).

The permission to conduct the study (Nr. 57) was received from the Lithuanian Bioethics
Committee.

Statistical analysis of the data was performed by the author using the standard statistical
programmes SPSS and EXCEL 2003. Descriptive statistics for raw data and the main
percentiles (3, 5, 10, 25, 50, 75, 90, 95 and 97) were computed. Raw data on height were
adjusted using third and fourth-degree parabolic curves and LMS method [Cole and
Green, 1992].

Absolute and relative increments of the main body size indices were computed. Relative
increments were calculated using modified C. Mainot’s formula [Pavilonis et al., 1974]:
W =(V2-V1)/V0*100%

where:

W is relative increment of the main body size index;

V1 is body size index at the beginning of the period;

V2 is body size index at the end of the period;

V0 is body size index at birth.

The data were checked to fit normal distribution (by kurtosis and skewness coefficient,
by Kolmogorov-Smirnov test and drawing histograms). Parametric tests (t-test, etc.)
were applied if data fit normal distribution. If not, non-parametric tests (Mann-Whitney)
were used.

Analysis of variance between groups (ANOVA) was used to evaluate associations
between main growth indices and ethnic or socio-economic factors. The influence of
social variables and ethnicity on the physical status was tested by the univariate
procedure of general linear model. The main body size indices (height and body mass
index) were transformed to Z-scores and combined into the standard age groups to
perform the analysis.

Growth tracking of each growth indicator was evaluated using the main percentiles (3, 5,
10, 25, 50, 75, 90, 95 and 97, computed from the longitudinal data of current study), and
by evaluation of the changes in Z-scores for each growth index of every child during the
different growth periods (height and BMI Z-scores for a child of a particular age were
computed, then the absolute changes of Z-scores during the different periods of growth
were established).

The standard Z-score is

r—u
Z = /

T
where:
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X 18 a raw score to be standardized;
u is the mean of the population;
o is the standard deviation of the population.

MAIN RESULTS AND DISCUSSION
The frequency and factors of child’s growth monitoring

We noticed that the personal health records differed a lot. In some of them we found all
the information we needed (a copy of a birth certificate, parents’ data), the main body
size indices of the child were also recorded thoroughly. In others, the basic information
was missing, sometimes we did not find the recorded height and weight at birth. There
were gaps between the measurements, sometimes covering the whole certain growth
period. Therefore we decided to investigate the factors that could be associated with the
frequency of growth monitoring and the regularity of the preventive visits to the out-
patient clinics.

Child’s measurements are taken during the monitoring visits to the primary health-care
centres (out-patient clinics), therefore the frequency of those visits is not associated with
morbidity. Since there were no statistically significant differences in the frequency of
height and weight recording, the arithmetical mean of these two items was analyzed (Fig.

1).

The frequency of the measurements at various age groups differed a lot, up to three
times. The age of a child appeared to be one of the factors associated with the regularity
of visiting outpatient clinic. As a result, children during the first months of life and
children at the age of one, seven years of age and during the adolescence (from 13 years
of age) were measured most often (80-90%). At the age of 4-5 and especially 8-11 years
of age (during the relatively stable periods of growth) they were measured most rarely.

There were a few periods of time when the frequency of measurements was the lowest —
years 1994-1995 and 1998-1999. It was difficult to explain why, because the laws
regulating the health monitoring did not change at that period of time. Meanwhile, the
highest frequency was recorded in 2005, the year when the new growth monitoring
standards were set in our country. There was a new paragraph (Nr. 147) which stated that
every child (a kindergartener or a schoolchild) should annually visit the out-patient clinic
for growth monitoring before September 15™. That is a possible explanation for a higher
frequency of measurements recorded since 2005.

The frequencies of attending the out-patient clinic in urban and rural areas were
presented in Fig. 2. Children from Vilnius city were measured more often during the first
six months of life and at the age of 1-13 years. During the second half of the first year of
life and from the age of 14 years the reverse situation was observed. All these
differences were statistically significant (p<0.05). No differences in frequency of
measurements were obtained at the age of 7-8 years.
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Statistically significant (p<0.05) differences in frequency of measurements were
observed not only between different out-patient clinics, but also between their branches
(Fig. 3-4).

We found the association between the sequence number of a child in a family and the
regularity of the preventive visits to the primary health-care centres. A comparison of
two groups of children (who had an older brother or sister and who had no older
siblings) has been carried out. Unfortunately, we had no information on the presence of
younger brothers or sisters of a certain child. The samples were almost equal (440
children with an older brother or sister, 422 with no older siblings). The other groups
(children with a larger number of older siblings) were too small for analysis. The second
children in a family were visiting the outpatient clinic more rarely in comparison with
the first child, hence their measurements were more infrequent. Statistically significant
differences (p<0.05) were established at the age of 1-2, 5-7, 10-11 and 14-16 years (Fig.
5).

A child’s sex, his nationality and socioeconomic status had no impact on the regularity
of visiting the outpatient clinic.

The dynamics of the main growth indices

Body height. The body height of Lithuanian male and female newborns was 52.66+2.62
cm and 52.01+£2.41 cm respectively. By the end of growth (at the age of 18 years) they
reached the final height of 179.72+7.19 cm and 167.90+6.16 cm. The boys were taller
than the girls in almost all age groups with the exception of the age of 5-6 and 9-13 years
when no statistically significant differences (p<0.05) were obtained.

The biggest absolute increments of body height were detected during the first year of
life: 25.58+3.67 cm among boys and 24.78+3.68 cm among girls. Later these increments
decreased until pubertal growth spurt had happened. The biggest absolute increment of
body height in adolescence period was recorded during the twelfth year of life in the
girls (7.02+3.17 cm), and during the fourteenth year — in the boys (7.61£3.47 cm). The
boys’ absolute height increments were significantly bigger than the girls’ during the first,
eighth and starting from the thirteenth year of life up to the end of growth. The girls’
absolute height increments were significantly bigger than the boys’ during the eleventh
and twelfth years. Both at preschool age and the age of nine and ten years no statistically
significant differences (p<0.05) were obtained.

The dynamics of relative height increments and their sexual differences were analyzed.
Despite the difference in absolute height increments during the first year of life, the
relative height increments were similar in both sexes due to the different body height of
male and female newborns. At the age of eight years and starting from the thirteenth year
of life up to the end of growth the bigger (p<0.05) relative height increments among the
boys were obtained. At the age of eleven-twelve years the relative height increments
among the girls were significantly bigger. The biggest relative increment of body height
among the girls at adolescence was recorded during their twelfth year of life (13.68+6.26
%), among the boys — during the fourteenth year of life (14.46+6.83 %).
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Body weight. The body weight of Lithuanian male and female newborns was 3578+507
g and 3449+471 g respectively. By the end of growth (at the age of 18 years) they
reached the final weight of 71.192+£11.309 kg and 59.953+9.752 kg. The boys were
heavier than the girls in almost all age groups except for the age of 9 and 12-13 years
when no statistically significant differences (p<0.05) were obtained.

The biggest absolute increments of body weight were detected during the first year of
life: 7595+1192 g among boys and 70661141 g among girls. Later these increments
decreased until pubertal growth spurt had happened. The biggest absolute increment of
body weight among the girls at adolescence was recorded during their thirteenth year of
life (5414+£3219 g), among the boys — during the fourteenth year (6519+4030 g). The
boys’ absolute weight increments were significantly bigger than the girls’ during the first
five months, also during the first and starting from the fourteenth year of life up to the
end of growth. No statistically significant sexual differences (p<0.05) for absolute
weight increments were obtained in other age groups.

The dynamics of absolute and relative weight increments were very similar. The boys’
relative weight increments were significantly (p<0.05) bigger than the girls’ during the
first three months, also during the first and starting from the fourteenth year of life up to
the end of growth.

Body mass index. The BMI of Lithuanian male and female newborns was 12.88+1.22
kg/m? and 12.72+1.19 kg/m? respectively. By the end of growth (at the age of 18 years)
body mass index was 22.00+3.21 kg/m? and 21.28+3.33 kg/m? respectively, and was the
highest BMI achieved during the growth. The boys’ BMI was bigger than the girls’ in
almost all age groups except for the age of four, 7-9, eleven and 13-16 years when no
statistically significant differences (p<0.05) were obtained.

The biggest absolute increments of body mass index were detected during the first year
of life: 5.41+1.83 kg/m? among boys and 5.21£1.91 kg/m? among girls. Starting from the
eleventh month the absolute BMI increments became negative. The adiposity rebound in
the girls happened during the sixth, in the boys — during the seventh year of life. The
biggest absolute increment of BMI among the girls at adolescence was recorded during
their thirteenth year of life (0.93+1.07 kg/m?), among the boys — during the sixteenth
year (0.84%1.28 kg/m?). The boys’ absolute BMI increments were significantly bigger
than the girls’ during the fifth (absolute BMI increments were still negative) and starting
from the sixteenth year of life up to the end of growth. The girls’ absolute BMI
increments were significantly bigger than the boys’ during the thirteenth and fourteenth
years. No statistically significant sexual differences (p<0.05) for absolute BMI
increments were obtained in other age groups.

The dynamics of absolute and relative BMI increments were very similar. The boys’
relative BMI increments were significantly (p<0.05) bigger than the girls’ during the
fifth and sixteenth-seventeenth years of life. At the age of 13-14 years the girls’ relative
BMI increments were significantly bigger than the boys’.
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Growth peculiarities in children with different physical status

The growth of children with different birth weight. The further growth of newborns
with normal (3000-3999 g), suboptimal (2500-2999 g) and big (=4000 g) birth weight
was analyzed.

Large newborns of both sexes were significantly heavier than their peers with normal
and suboptimal birth weight up to the end of growth period. The newborns of suboptimal
birth weight were the lightest (statistically significant differences in weight were
established at the all age groups). The differences in weight by the end of growth (at the
age of 17-18 years) between the boys from different birth weight groups were more than
5 kg, between the girls — almost 10 kg.

Large male newborns were significantly taller than their peers with normal and
suboptimal birth weight up to the end of the growth period. Significant differences in
height were established between the boys of suboptimal and normal birth weight during
the first six months of life, at the age of 1-4 and from the age of 13 years up to the end of
growth. The differences in height by the end of growth (at the age of 17-18 years)
between the boys from the three birth weigh groups were more than 6 cm. The
differences in height between the girls from the three birth weight groups were even
more evident and statistically significant than in the boys at the all age groups — final
differences in girls’ height exceeded 6 cm.

The BMI of suboptimal, normal and big birth weight male newborns was 11.29+0.86
kg/m?, 12.69+£0.91 kg/m? and 14.05+0.99 kg/m? respectively. The boys with birth weigh
more than 4 kg had a higher BMI starting from the age of 10 months up to the age of 13
years. The rest two groups did not differ significantly. The final differences between the
boys’ BMI (at the age of 17-18 years) were less than 1 kg/m? (p>0.05).

The BMI of suboptimal, normal and big birth weight female newborns was 11.47+0.85
kg/m?, 12.694+0.90 kg/m? and 14.22+1.06 kg/m? respectively. No significant differences
between the girls from the three birth weight groups were established at the age of 9
months and 4-5 years. However, starting from the age of 6 years up to the end of growth
process, statistically significant differences between the all birth weight groups were
found. At the age of 17, the BMI of suboptimal, normal and big birth weight females was
19.87+2.23 kg/m?, 20.98+2.78 kg/m? and 22.20+3.52 kg/m? respectively. The differences
exceeded 2 kg/m? and were statistically significant (p<0.05).

We examined whether big birth weight children had a higher risk for overweight and
obesity later in their life (at the age of 17 years). The prevalence of overweight and obese
individuals at the all three birth weight groups was established (Table 3). Children with
big birth weight had the highest risk to become overweight or obese later in their life.

Though we found significant differences between BMI of females from suboptimal,

normal and big birth weight, the average BMI of all the three groups were within the
normal range. However, females from big birth weight group had an average BMI of
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22.20+3.52 kg/m? at the age of 17 years, and that was 1 kg/m? more than mean BMI of
Lithuanian population of the same age.

Some authors argue that adolescents with slightly higher BMI (still within the normal
range) have a greater risk for overweight or obesity later in their life [Tirosh et al,
2011]. However, the relationship between big birth weight and risk for overweight
should be explored in detail, therefore we can only recommend to pay special attention
to the growth of children with big birth weight.

The growth of children with different body mass indices. The correlations between BMI
at the age of 18 years and BMI at all the other ages are shown in Table 4. The correlation
between BMI at birth and BMI at the age of 18 years was very low and insignificant.
The correlations between BMI at the age of 18 years and BMI at preschool ages were
still low, however, they started to increase from the age of 7. We may explain this
finding by adiposity rebound which happened at the same age.

Children of both sexes were divided into two groups according to their body mass index
at the age of 17 years — children with normal BMI and overweight or obese children. We
chose the age of 17 years (not 18) because of a bigger sample of children we had. It was
also known that the correlations BMI at the age of 17 and 18 years were very high (Table
4), thus BMI at the age of 17 was a good predictor of a final body composition at the end
of the growth period. Significant differences were found between the two BMI groups of
boys starting from the age of one year (Fig. 6). The periods of growth when the
statistically significant differences were obtained were marked in the figure. The two
groups of girls differed already at birth, there were no statistically significant differences
(p<0.05) only at the age of 2-4 years (Fig. 7). We also noticed that overweight (by the
end of growth) children crossed the cut-off points for BMI at the age of 7 years (the
moment of adiposity rebound) and exceeded the curve for cut-off points starting from the
age of 12 years, already at the adolescence.

Relative annual BMI increments of overweight and non-overweight 17-year-olds are
shown in Fig. 8-9. More statistically significant differences were found in the boys. The
most important thing we paid attention to was whether the curve was over or under the
zero line. The figures 8-9 visualized the moment of adiposity rebound of overweight and
non-overweight 17-year-olds. Both boys and girls overweight at the age of 17 had an
earlier adiposity rebound (at the age of 5 years) in comparison with non-overweight
children (their adiposity rebound had happened at the age of 6-7 years).

The prevalence of children with an early adiposity rebound within the two groups of
overweight and non-overweight 17-year-olds is shown in Table 5. The period from 4 to 7
years of age was analyzed. Statistically significant differences were found between the
boys at the age of 5-6 years. The majority of the boys who became overweight by the
end of the growth period had a positive BMI increment at the age of 5 and 6 years (the
odds ratio was 2.34 (1.07-5.11) and 3.72 (1.61-8.57) respectively). On the contrary, the
majority of the 17-year-old boys with normal BMI had a negative BMI increment at the
age of 5-6 years. No aforementioned correlations were obtained in the girls — possibly
due to the small number of overweight and obese individuals.
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Growth tracking
The analysis of growth tracking was performed using two methods:

1. Tracing of the main percentiles for height and body mass index (computed from
the current longitudinal growth data) was conducted “manually” for each child at
the different age groups: 0-2, 3-6, 7-11 and 12-17 years for boys, and 0-2, 3-6, 7-
10 and 11-17 years for girls.

2. The values for height and BMI were converted to Z-scores. The absolute changes
in Z-score values for each child were established during the different periods of
growth (the age groups were the same as mentioned above).

The frequency of variation in the main percentiles of height and BMI is shown in Table
6. Changes in BMI tacks were determined more often than changes in height tracks —
that was true for both sexes. Girls’ height changed the main percentiles more often at the
age of 0-2 and 11-17 years (p<0.05) than boys’ height at the same age. The most stable
growth period (when growth indices changed the main percentiles rarely) was observed
at the age of 7-10(11) years for children of both sexes. Especially wide variability (when
growth indices changed the main percentiles most often) was observed during the first
and second year of life. All the aforementioned differences were statistically significant
(p<0.05).

The absolute changes in Z-scores for height and BMI are shown in Table 7. This analysis
did not reveal any sexual differences in tracking. The variability in height and BMI also
appeared to be the same. The biggest variability of growth was observed at the age of 0-2
years, the lowest — at the age of 7-10(11) years for children of both sexes.

Only a few authors investigated the growth tracking of the main body indices using the
method of changes in the main percentiles during the growth process [Lampl and
Thompson, 2007, Mei et al., 2004; Mei and Grummer-Strawn, 2011; Smith et al., 1976].
Moreover, the periods of growth covered by these studies were much shorter than in our
study (from birth to the age of one, two or five years). Such a small number of
publications might be explained by two reasons. First, the number of longitudinal
auxological studies, that provides the possibility to investigate growth tracking, is much
smaller than the number of cross-sectional studies [Graviee et al., 2009]. Second, there is
still no mathematical model to facilitate such an analysis (according to well-known
statisticians T. Cole, L. Molinari, C. Assmann and S. Koziel), thus it must be performed
“manually”.

For a long time in a clinical practice it was assumed that during the growth process of a
healthy child the main body indices usually vary within the same percentile track.
Changes in the main percentiles of body size indices (especially downwards) were
considered to be the evidence of a disease or poor conditions of growth [Lampl and
Thompson, 2007]. However, the majority of the authors cited previously [Mei et al.,
2004; Mei and Grummer-Strawn, 2011; Smith et al., 1976] claimed that even one-third

18



of children changed two major percentiles during their growth process, and that
confirmed our results. Changes in the main percentiles were explained at the
aforementioned studies by the fact that the main percentiles were computed from cross-
sectional growth data, that did not provide the information on growth tempo. In our
opinion, that is not the main reason, because the main percentiles of growth indices in
our study were computed from longitudinal data, but the results were almost the same.
We argue that the main reason for the changes in the main percentiles is the fact that
growth is not a linear process that could be precisely described by a certain mathematical
curve; moreover, up to date growth patterns are not fully understood and explained.

Some authors analyze growth tracking using the method based on changes in Z-scores
[Argyle, 2003; Hermanussen, 1998, Hermanussen et al., 2001, Hermanussen et al.,
2002; Sheehy et al., 2002]. This method is easier to apply as far as it can be performed
using statistical software, and there is no need to follow fluctuations in growth indices
manually. However, we think that the analysis of crossing the main percentiles in growth
indices is more valuable for clinical practice, as far as pediatricians should trace and
evaluate physical status of a child according to the growth charts with the main
percentiles of growth indices. They should judge if child’s growth is balanced or there is
certain disturbances.

The comparison of the both methods (defining changes in the main percentiles and
changes in Z-scores) used to evaluate growth tracking (Tables 6-7) revealed that both
methods were useful to define the differences between smooth and impetuous growth
periods. However, only the method based on changes of the main percentiles revealed
the sexual differences. Girls showed a greater variability in growth at the age of 0-2
years — that was unexpected and one of the most interesting results. We have found only
one similar result in the available for us literature [Sheehy et al., 2002]. The reasons of
this phenomenon are still unclear; some undiscovered biological factors could play a
role. Therefore, it is necessary to initiate the auxological studies on variability of
individual growth tracking with the purpose to disclose peculiarities of all age periods
and to reveal the reasons of sexual differences.

Factors associated with the children’s physical status

Factors of birth weight. The mothers of large newborns were older, had a longer
pregnancy and a history of previous deliveries. The fathers of large male newborns were
also older; no aforementioned differences were found in the girls (Tables 8-9). No
relationship between birth weight and both ethnic and socio-economic factors were
obtained (Table 10). Though the association between birth weight and the place of
residence (urban or rural) was found, the adjustment for the other growth factors
(ethnicity and maternal occupation) revealed no impact of urban or rural environment on
the birth weight.

No relationship between both ethnic and socioeconomic factors was established. The
results of the recent studies [Kelly et al., 2008a; Tutkuviene et al., 2011; Young et al.,
2010] showed that the birth weight inequalities between the newborns of different
ethnicity might be explained by the impact of socio-economic factors. Nevertheless we
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did not obtain any differences in birth weight between the newborns born in Vilnius city
and region, as well as between the children of mothers with different occupational status.
We explain the aforementioned findings by the fact that the children from our study were
born in the year 1990 (the year Lithuania had just restored its Independence), and there
were no socio-economic growth differences in the Soviet Union [Cesnys, 1970)].

Factors related with body mass index. Only few relations between ethnicity, socio-
economic growth factors (place of residence and maternal occupation) and the girls’
BMI were obtained. The place of residence (urban or rural) had an impact on girls’ BMI
during the first three months of their life, ethnicity was related with the girls’ BMI at
preschool age. No relations between BMI and maternal occupation were obtained in the
girls. The impact of the aforementioned factors on the boys’ BMI was stronger than on
girls’. The place of residence (urban or rural) had an impact on the boys” BMI during the
period starting from the age of four months up to the end of the first year. Ethnicity and
maternal occupation were related with the boys” BMI during the whole school period
(Table 11).

Factors related with height. The place of residence (urban or rural) and ethnicity were
related with the height of both boys and girls, though at different age. The urbanization
factor was closely related with the boys’ height during the whole growth period, with the
girls’ — only starting from the adolescence. Ethnicity was related with the boys’ height at
the first three months and at the end of growth (16-18 years), with the girls’ height —
starting from preschool age. The most obvious sexual differences were obtained while
analyzing the impact of maternal occupation, which was related with the boys’ height
almost during the whole period of growth and was not related with the girls’ height at all
(Table 12). Our results coincided with the conclusion of the other authors that the boys
were more sensitive to the impact of social growth factors [Catalano et al., 2010;
Eriksson et al., 2010].

Tendencies in the prevalence of leanness, overweight and obesity among Lithuanian
children born in 1990

The prevalence of thinness, overweight and obesity was established according to the
Lithuanian BMI standards, 2000-2002 [Tutkuviené and Jakimaviciene, 2004]. The
distribution of BMI in both sexes was skewed to the right (the body mass index appeared
to be higher than in the aforementioned standards). The lowest prevalence of overweight
and obesity was established at preschool age, then it increased until the highest BMI was
reached — the prevalence of overweight/obesity at the age of 18 years was 26.66/8.80%
in the boys and 25.30/8.75% in the girls respectively. However, the widely recognised
BMI values used to establish the overweight and obesity for adults (25 kg/m? and 30
kg/m? respectively) might already be used at the age of 18 years. Therefore, it was not
objective to use the Lithuanian BMI standards to establish the prevalence of overweight
and obesity since the children in 2000-2002 were relatively thin.

The same problems (either hipo- or hyper-estimation of the prevalence of overweight
and obesity) were faced while using the WHO cut-off values for BMLI.
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The prevalence of overweight and obesity according to the currently used most objective
method - IOTF (International Obesity Task Force) cut-off points for BMI is presented in
Tables 13-14. The percentile curves created by the authors [Cole ir kt., 2000] coincide
with the cut-off BMI values for overweight (25 kg/m?) and obesity (30 kg/m?) for adult
population at the age of 18 years. IOTF cut-off points might be used for children only
from the second year of life. However, on the opinion of the majority of European
auxologists (as well as ours) that method recently is the most objective one to establish
the prevalence of overweight and obesity in children. By using this method, the objective
comparison of the auxological data from the different countries becomes possible. It is
clear that the prevalence of overweight and obesity in children from our study was low:
13.60/2.40% in the boys and 9.51/1.90% in the girls respectively.

The peculiarities and tendencies of physical status of children born in 1990 in
comparison with the results of the other auxological studies

The results of present study were compared with:

1. The results of the longitudinal study of Lithuanian infants [Cesnys, 1970]. The
data were collected in 1966-1968 in Vilnius. The growth of Lithuanian children
was investigated from birth up to the age of one year. The growth patterns of
newborns from Vilnius city were compared with those from the other towns
(Marijampolé (previously named Kapsukas), Kavarskas and Kretinga). In total,
more than one thousand children were analyzed. The aforementioned longitudinal
auxological study performed by G. Cesnys allowed to compare our data and to
answer the question how the main body size indices of newborns and infants
changed during the period of social and economic transition. Therefore this
comparison was the most important for our study.

2. The results of the cross-sectional study of morphological and physical status in
Lithuanian children [Tutkuviené, 1995]. The data were collected in 1985-1987
(children of 2-18 years of age were measured) and in 1992-1994 (growth data of
newborns and infants from Vilnius city were registered). In total, more than 4500
were investigated. The comparison between our data and the results of the
aforementioned study allowed to evaluate the accuracy of the data from personal
health records (the children from both studies were born and grew up at the same
period, therefore the results were expected to be the similar).

3. The cross-sectional study of the main body indices of Lithuanian children
[Hermanussen et al., 2010]. That study has been the biggest ever done in
Lithuania, the growth of more than 31000 children from the Lithuania’s five
biggest cities and surrounding regions was investigated.

4. The results of physical status in preschool children (3-6 years of age)
[Jakimaviciené, 2008]. 1263 children from 3 to 6 years of age from Vilnius city
were investigated. The comparison with the results of that study allowed to reveal
the changes in growth of preschoolers during the last decade of Independence.

21



5. The growth standards of the World Health Organization (WHO) [de Onis et al.,
2007, Hermanussen et al., 2010, WHO child growth standards, 2006, WHO
growth reference data for 5—19 years, 2006]. WHO encouraged the use of these
standards in all countries of the world, therefore we checked whether they were
appropriate for our children.

The comparison with the results from the longitudinal study of Lithuanian infants
(1966-1968). In order to compare our results with the results of this study we matched
our sample using the same criteria as G. Cesnys used more than 40 years ago. The fact
that G. Cesnys measured infants himself while we applied the analysis of growth records
from personal health cards should not be considered to be the obstacle for such a
comparison: according to the literature, the growth indices in the personal health records
were sufficiently accurate [Howe et al., 2009; Smith et al., 2010]. The inclusion criteria
(as well as 40 years ago) were Lithuanian ethnicity, full-term newborns, vaginal delivery
and no clinical signs of fetal hypoxia. Both samples were representative for the whole
city of Vilnius.

The Lithuanian children of both sexes born in 1990 were significantly taller and heavier
than the newborns born in 1967-1968. Nevertheless, starting from the second or third
month and up to the age of one year the main growth indices of infants from our study
became smaller (Table 15). Certain retardation in growth of the infants born in 1990
might be related with the great socioeconomic changes in Lithuania at the beginning of
the period of Independence. Some macroeconomic indicators might help to visualize
those changes. For example, the gross domestic product in 1990 decreased drastically
and achieved the level of 1988 only in 1996 [Department of Statistics under the
Government of the Republic of Lithuania. M2010201: Gross domestc product (1990-
2009); Sadzius, 2004] (Fig. 10). High inflation was also registered (Fig. 11).

The comparison of the results from both longitudinal studies on Lithuanian infants
revealed that the newborns born in 1990 were significantly taller and heavier than the
newborns born in 1967-1968. These findings might be explained by the fact that
maternal factors had the biggest impact on the size of the newborns (the year between
1989-1990 was the last one before huge political changes). An organism of a female
from the very beginning of its growth “accumulates” the impact of various growth
factors and later, during the pregnancy, transmits it to the offspring (the growth
programming proceeds). Therefore, the main body size indices of the newborns reflected
the growth factors of the previous generation. The mothers of the children born in 1990
were taller than the mothers of the newborns born in 1966-1967 due to the acceleration
process that took place in the second half of the twentieth century in Lithuania, as well as
in most other European countries [Tutkuviené, 2007a]. Thus it was logical that the
women born under the stable conditions of the seventh decade of the twentieth century
“transmitted” more positive growth “fund” to their children in comparison with the
women born outright after the Second World War. Nowadays, when no drastic political
and socio-economic changes take place, the main body size indices of newborns are
quite stable [Cole, 2000; Tretyak et al., 2005, Tutkuviené et al., 2007, Tutkuviené et al.,
2011].
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Certain retardation in growth of infants born in 1990 starting from the age of 2-3 months
might be related with socio-economic growth factors. Approximately around this age the
impact of prenatal growth factors diminishes and individual growth trajectories, that are
mostly associated with socio-economic growth factors of both the family and the
country, emerge [@edomosa et al., 2010].

The infancy of the children from our study had happened in 1990-1991, the years of the
drastic decline in the main macroeconomic indices of Lithuania, the growth of the
inflation and unemployment rate was evident (Fig. 10-11). The retardation in growth was
observed not only during the first year of life; it was also observed while comparing our
data with the results of the 1985-1994 study [ Tutkuviené, 1995] and the results of 2003-
2007 preschool children study [Jakimaviciené, 2008]. All in all, the children born in
1990 in comparison with the children from both aforementioned studies (who lived
under the stable socio-economic conditions of either the second decade of Independence
or the last decade of the Soviet Union) were lower, lighter and had a smaller BMI during
the whole preschool period. Thus, the main body size indices (height, weight and BMI)
were very sensitive to the impact of socio-economic growth factors and perfectly
reflected the living standards — as it was proved by the other studies [Hulanicka and
Bielicki, 2009]

The comparison with the results of the cross-sectional study of morphological and
physical status in Lithuanian children (1985-1994). According to the results of this
study performed in 1985-1994, the methodological guidelines “The evaluation of growth
and maturation of children”, approved by the Lithuanian Health Ministry, was published
[Tutkuviene, 1995]. This comparison was very important as far as children from both
studies were born approximately at the same period (1990 vs. 1992-1994). Considering
the fact that the main growth indices of both samples from birth up to the age of one year
were similar, it became possible to state that our data (collected from the personal health
records) were enough accurate and suitable for auxological analysis and could help to
compile the growth standards.

At the later growth periods different contingents were compared (born in Independent
Lithuania and born in the Soviet Union): the older the child was, the more differences we
found. The retardation in growth of the children from our survey was observed at the age
of 1-4 and 7 years, that matched the curves of the main macroeconomic indicators (Fig.
10-11).

Even more differences were obtained during the adolescence: our children were
significantly taller in comparison with the results of the cross-sectional Lithuanian
growth study from 1985-1994. In some age groups (12-year-old girls) the differences in
height exceeded 4 cm. Though no differences in height of the 18-year-old boys were
found, certain acceleration in girls’ height was observed during the first decades of
independence (from 166.5+7 cm to 167.9+£6.2 cm).

The weight of the children did not change much either. No statistically significant

differences in the boys’ BMI were obtained at the age of 18 years. Nevertheless, the
girls’ BMI reduced significantly. Since we could not state that those changes were
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related to insufficient nutrition, we explained this by the impact of mass media of that
time [Tutkuviené, 2005b; Tutkuviene, 2007].

The comparison with the cross-sectional study of the main body indices of Lithuanian
children (2000-2005). The study of the main body indices (height and BMI) had been
performed in 20002005 by J. Tutkuviené¢ and colleagues. Since both contingents were
more or less similar (the majority of children investigated in 2000-2005 were born and
grew already in the Independent Lithuania), we found less differences than under the
comparison our study and study from 1995. However, even in that case we compared the
children who were born and grew during the period of socio-economic transition (the
children from our study) with the children born under the stable conditions, who faced
the negative growth factors only starting from the adolescence (since the 2000-2005
study was the cross-sectional one).

The retardation in growth of the children from our survey was observed at the age of 1-4
years; the related factors were discussed above. No differences in the boys’ growth were
found at later age periods. There was an increase in BMI of modern girls starting from
the age of 15 years (p<0.05) which could not be explained by the different time of
maturity as far as the differences remained up to the end of the growth period. The girls’
BMI (in comparison with the results of the 2000-2005 data) increased for more than 1
kg/m? (21.2843.33 kg/m? and 20.37+2.27 kg/m? respectively).

After the comparison of the results from our study and those two other Lithuanian
growth studies (performed in 1985-1994 and 2000-2005), we could conclude that the
growth of the children during the two decades of independence did not change much.
Obviously, the acceleration in height had stabilized, the boys’ BMI remained almost
unchanged, though diminished BMI values in older adolescents girls from 2000-2002
study started to increase recently (from 20.37+2.27 kg/m? to 21.28+3.33 kg/m?) and
almost reached the level of 1985. However, in order to clarify the aforementioned
tendencies the more detailed auxological study has to be performed.

The comparison with the results of cross-sectional study on physical status of
preschool children (2003-2007). Only slight differences between the height of the two
samples were obtained: the boys from our study were shorter at the age of 3 years in
comparison with their peers born a decade earlier (97.0+4.7 cm. and 98.09+3.79 cm
respectively). Nevertheless, children of both sexes from our study were lighter at all
ages, their BMI was also lower (p<0.05). Interestingly, despite the differences in body
weight and BMI, the time of adiposity rebound in our study and 2003-2007
[Jakimaviciene, 2008] study was the same age: for the boys - it happened during their
seventh year of life, for girls — during the sixth year.

The comparison with the growth standards of the World Health Organization (WHO).
Lithuanian children were taller and heavier at almost all ages (p<0.05). There were no
differences in the boys’ BMI starting from the age of 13 years, in the girls’ BMI —
starting from the age of 4 years. Even though Lithuanian children were significantly
taller and heavier, their body mass index did not differ much from the WHO standards
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for BMI. Nevertheless, due to the multiple and statistically significant differences in
body height and weight, WHO growth charts seemed to be inappropriate for our country.

CONCLUSIONS

l.

The growth monitoring and the frequency of preventive visits to primary health-
care centres was associated with the age of child, out-patient clinic, the place of
residence (urban or rural), the distance to the outpatient clinic and the sequence of
a child in a family. The frequency of visits to the outpatient clinic had no
relationship with the child’s sex, ethnicity and socioeconomic status of the child’s
family. The records of growth indices in personal health cards of children were
accurate enough and suitable for the auxological analysis.

The longitudinal study of the children born in 1990 revealed the harmonious
growth patterns of this generation.

The individual variability in growth tracking of height and body mass index
during the growth process was the normal phenomenon: the growth tracks for
body mass index were changed more often, though the variability of both indices
was approximately the same (one or two tracks were changed most often), that
showed the harmonious growth patterns of the children. The greatest variability of
the main growth indices was observed during the first and second years of life
(the tracks were changed most often), the lowest — at the age of 7-11 years for the
children of both sexes. The growth tendencies of the children with different
physical status differed: large newborns had the biggest BMI at the end of growth
(though still in a normal range) in comparison with the children with normal birth
weight; the adolescents with overweight by the end of the growth period had a
high BMI not from the birth — most often they had an early adiposity rebound in
comparison with the children with a normal BMI by the end of growth.

Certain retardation in growth of the children born in 1990 was related with great
political, social and economic transition in Lithuania that happened in 1990-1993.
The retardation process was reversible. The main body size indices of the children
born in 1990 were related with ethnic and social growth factors: Lithuanian boys
were taller in comparison with the boys of the other nationalities (no ethnic
differences were found in the girls); urban children were taller in comparison with
rural children, urban girls were also slimmer; children whose mother were
officeholders were taller in comparison with children whose mothers were
labourers); boys were more sensitive to the impact of social growth factors than
the girls.

The main physical indices (height, weight and body mass index) of children did
not change much during the last two decades (the acceleration had stabilized).
The growth patterns of the ‘“generation of Independence” by the end of
adolescence showed the tendency towards a higher body weight, though the
prevalence of overweight and obesity among Lithuanian children remained low.
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TABLES AND FIGURES

Fig. 1. The total frequency of the children’s body indices measurements (%)
1 pav. Tirty vaiky fiziniy rodikliy matavimu daznis (procentais)
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Fig. 2. The frequency of children’s measurements (%) in Vilnius city and region
2 pav. Vilniaus miesto ir rajono vaiky matavimu daznis (procentais)
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Fig. 3. The frequency of children’s measurements (%) at out-patient clinics
3 pav. Vaiku matavimu daznis (procentais) pagal poliklinikas
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Fig. 4. The frequency of children’s measurements (%) at different branches of CCVR

4 pav. Vaiku matavimu daznis (procentais) pagal VRCP filialus
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Fig. 5. The frequency of children’s (one older sibling wvs.

no older siblings)

measurements (%)

5 pav. Pirmagimiuy ir turin¢iu viena brolj ar seserj vaiku matavimu daznis (procentais)
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Table 3. The prevalence of overweight and obese 17-year-ols regarding birth weight

3 lentelé. Antsvorio turin¢iu ir nutukusiu 17 metu vaiku paplitimas atsizvelgiant i

oimimo Svorj

Boys
Birth weight (g) n (BMI more than 24.5 kg/m? at the age of 17 y.) n (total) %
2500-2999 4 28| 14.29
3000-3999 38 288 13.19
24000 20 100 | 20.00
Girls
Birth weight (g) n (BMI more than 24.7 kg/m? at the age of 17 y.) n (total) %
2500-2999 1 41 2.44
3000-3999 28 320 8.75
24000 8 55| 14.55

p<0.05 (between the girls of normal and large birth weight), n — number of children

29



Table 4. The correlations between BMI (kg/m?) at the age 18y. and other periods of

rowth

4 lentelé. Koreliacijos tarp kiino masés indekso (kg/m?) 18 amziaus metais ir Kitais

augimo laikotarpiais

Boys
At birth 1y. 2y. 3y. 4y. 5y. 6y. 7y. 8y.
18y. | Pearson's 0.08 0.26 0.25 0.34 0.40 0.38 0.38 0.62 0.72
correlation
coefficient
p 0.24  <0.01 <0.01  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n 208 162 170 136 114 122 150 194 113
9y. 10y. 11y. 12y. 13y. 14y. 15y. 16y. 17y.
18y. | Pearson's 0.75 0.75 0.70 0.80 0.79 0.76 0.83 0.86 0.94
correlation
coefficient
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n 102 111 120 142 178 201 215 222 231
Girls
At birth 1y. 2y. 3y. 4y. 5y. 6y. 7y. 8y.
18y. | Pearson's 0.11 0.27 0.16 0.27 0.40 0.35 0.37 0.57 0.53
correlation
coefficient
p 0.09 <0.001 <0.05 <0.01 <0.001 <0.001 <0.001 <0.001 <0.001
n 224 175 176 159 118 122 156 202 128
9y. 10y. 11y. 12y. 13y. 14y. 15y. 16y. 17y.
18y. | Pearson's 0.56 0.60 0.65 0.72 0.76 0.81 0.86 0.90 0.93
correlation
coefficient
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n 101 120 135 177 202 229 239 235 244

n — the number of children

Fig. 6. The BMI dynamics of the boys overweight and non-overweight at the age of 17y.

6 pav. Antsvoro turin¢iy ir neturiné¢iu 17m. amziaus berniuku KMI dinamika augimo

laikotarpiu
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Fig. 7. The BMI dynamics of the girls overweight and non-overweight at the age of 17y.
7 pav. Antsvorio turin¢iu ir neturin¢iy 17m. amziaus mergai¢iu KMI dinamika augimo

laikotarpiu
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Fig. 8. The relative BMI increments of the boys overweight and non-overweight at the

age of 17y.
8 pav. Antsvorj turin¢iu ir neturin¢iy 17 m. amziaus berniuku santvkiniai KMI prieaugiai
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Fig. 9. The relative BMI increments of the girls overweight and non-overweight at the

age of 17y.
9 pav. Antsvorj turin¢iu ir neturinCiy 17 m. amziaus mergai¢iy santykiniai KMI
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Table 5. The time of adiposity rebound and overweight at the age of 17y.

5 lentelé. Tuklumo grazos laikas atsizvelgiant | KMI 17 amziaus metais

Boys

Age, years 4 5 6 7

BMI at the age of 17y. | >90 <90 >90 <90 >90 <90 >90 <90
perc. perc. perc. perc. perc. perc. perc.. perc.

n (positive BMI 7 70 17 94 24 121 28 175

increment)

n (negative BMI 23 208 12 155 8 150 6 126

increment)

p 0.82 <0.05 <0.001 <0.01

OR (95% ClI) 2.34 (1.07-5.11) | 3.72 (1.61-8.57)

Girls

Age, years 4 5 6 7

BMI at the age of >90 <90 >90 <90 >90 <90 >90 <90

17y. perc. perc. perc. perc. perc. perc. perc. perc.

n (positive BMI 3 91 4 85 10 136 10 195

increment)

n (negative BMI 12 179 6 158 7 144 9 123

increment)

P 0.21 0.74 0.41 0.45

perc. — percentile, n — the number of children, OR- odds ratio, CI — confidence interval

Table 6. The frequency of changing the main body indices’ percentiles

6 lentelé. Pagrindiniuy augimo rodikliu procentiliy kaita

Boys
Age.y. Height BMI
M SD n M SD n
0-2 1.74 1.16 399 2.04 1.21 399
3-6 1.45 0.87 237 1.68 1.09 237
7-11 1.2 0.77 148 1.36 0.8 148
12-17 1.37 0.72 242 1.45 0.84 242
Girls
0-2 2.05 1.12 382 2.09 1.18 382
3-6 1.54 0.98 220 1.7 1.09 220
7-10 1.2 0.82 163 1.17 0.85 163
11-17 1.72 0.87 224 1.69 0.85 224

M — mean (the number of the main percentiles changed), SD — standard deviation, n —
the number of children
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Table 7. The dynamics of absolute changes in Z-scores of the main body size indices

7 lentelé. Pagrindiniy augimo rodikliu standartizuotu Z reikSmiu absoliu¢iu pokyc¢iu

dinamika

Boys
Age.y. Height BMI

M SD n M SD n

0-2 1.27 0.79 399 1.34 0.79 399
3-6 0.95 0.47 237 1.08 0.77 237
7-11 0.73 0.39 148 0.82 0.47 148
12-17 0.90 0.41 242 0.91 0.52 242

Girls
0-2 1.35 0.80 382 1.33 0.80 382
3-6 1.00 0.66 220 1.06 0.68 220
7-10 0.78 0.48 163 0.69 0.53 163
11-17 1.08 0.48 224 1.01 0.50 224

M — mean (absolute changes in Z-scores of the main body size indices), SD — standard

deviation, n — the number of children

Table 8. Factors associated with birth weight

8 lentelé. Gimimo svorio veiksniai

Boys
Birth weight (g) 2500-2999 3000-3999 24000
M SD n M SD n M SD n
Age of father, y.* 26.46  4.58 35 27.75 5.69 358 29.67 6.09 127
Age of mother, y.** 25.61 5.09 38 2598 5.20 388 27.34 5.16 135
Pregnancy, weeks*** | 39.13 1.26 35 39.78 0.94 388 40.06 0.86 128
Girls
Birth weight (g) 2500-2999 3000-3999 24000
M SD n M SD n M SD n
Age of mother, y.* 2540 4.71 45 26.58 5.04 410 28.58 4.44 73
Pregnancy, weeks*** 39.12 1.02 45 39.80 0.92 423 40.11 0.69 60

*p<0.01 (between suboptimal and large birth weight children and between optimal and
large birth weight children);
*#p<0.01 (between optimal and large birth weight children)
*#%p<0.01 (between all the three groups of children)

M- mean, SD — standard deviation, n — the number of children
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Table 9. Birth weight and birth sequence

9 lentelé. Gimimo svoris ir gimimo eiliSkumas

Boys
Birth weight (g) 2500-2999 3000-3999 24000
First birth, n 20 206 45
Second birth, n 12 170 88
Girls
Birth weight (g) 2500-2999 3000-3999 24000
First birth, n 27 238 28
Second birth, n 14 194 46

p<0.01 (between suboptimal and large birth weight children and between optimal and
large birth weight children)
n — the number of children

Table 10. Birth weight, ethnic and socio-economic factors
10 lentelé. Gimimo svoris, etniniai, socialiniai ir ekonominiai veiksniai
Boys

n M SD 95% ClI Min Max p p (ad)j)
Min Max
Lithunian 179 | 3635.20 | 462.119 | 3567.03 | 3703.36 2500 4600
Non- 137 | 3593.21 | 453.310 | 3516.62 | 3669.80 2700 5100 0.42 0.33
Lithuanian
Total 316 | 3616.99 | 458.071 3566.29 | 3667.69 2500 5100
Urban 473 | 3598.79 | 443.618 | 3558.71 3638.88 2500 5100
Rural 151 3686.40 | 499.360 | 3606.10 | 3766.69 2500 4800 <0.05 0.80
Total 624 | 3619.99 | 458.854 | 3583.92 | 3656.07 2500 5100
Mother 143 | 3575.73 | 466.480 | 3498.62 | 3652.85 2500 5100
worker
Mother 175 | 3632.17 | 463.789 | 3562.98 | 3701.37 2500 4900 0.28 0.49
office
worker
Total 318 | 3606.79 | 465.117 | 3555.48 | 3658.11 2500 5100
Girls
n M SD 95% ClI Min Max p p (ad)j)
Min Max
Lithuanian 181 3470.57 | 400.131 3411.89 | 3529.26 2600 4790
Non- 138 | 3467.39 | 446.068 | 3392.30 | 3542.48 2500 4700 0.95 0.87
Lithuanian
Total 319 | 3469.20 | 419.941 3422.94 | 3515.46 2500 4790
Urban 482 | 3483.44 | 422.665 | 3445.62 | 3521.27 2500 5100
Rural 134 | 3512.16 | 417.994 | 3440.74 | 3583.59 2500 5100 0.49 0.54
Total 616 | 3489.69 | 421.482 | 3456.34 | 3523.04 2500 5100
Mother 122 | 3526.92 | 475.567 | 3441.68 | 3612.16 2600 5100
worker
Mother 200 | 3448.20 | 384.932 | 3394.53 | 3501.87 2500 4600 0.11 0.31
office
worker
Total 322 | 3478.02 | 422578 | 3431.69 | 3524.36 2500 5100
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n — the number of children, M — mean, SD — standard deviation, CI — confidence
interval, p (adj.) — p adjusted for other birth weight factors

Table 11. Ethnic and social factors associated with body mass index
11 lentelé. Etniniai ir socialiniai kiino masés indekso veiksniai

Age Urban / rural Mother’s occupation Ethnicity

Boys Girls Boys Girls Boys Girls

0-3 m. 0.28 <0.05 0.57 0.29 0.20 0.18
4-7 m. <0.05 0.10 0.27 0.19 0.39 0.26
8-12 m. <0.05 0.29 0.94 0.30 0.48 0.07
2-6y. 0.07 0.57 0.77 0.71 0.09 <0.05
7-11y. 0.91 0.84 <0.05 0.07 <0.05 0.74
12-15y. 0.38 0.57 <0.01 0.25 <0.01 0.54
16-18 y. 0.93 0.92 <0.01 0.43 <0.01 0.26

Table 12. Ethnic and social factors associated with height
12 lentelé. Etniniai ir socialiniai tigio veiksniai

Age Urban / rural Mother’s occupation Ethnicity

Boys Girls Boys Boys Girls

0-3 m. 0.85 0.89 <0.05 0.25 <0.05 0.97
4-7 m. <0.05 0.38 <0.05 0.31 0.90 0.67
8-12 m. <0.01 0.27 0.09 0.56 0.24 0.74
2-6y. <0.05 0.48 <0.01 0.73 0.79 <0.01
7-11y. <0.05 0.57 <0.05 0.48 0.40 <0.01
12-15y. <0.05 <0.05 <0.05 0.93 0.50 <0.05
16-18 y. 0.56 <0.05 0.64 0.14 <0.01 0.07

Fig. 10. Gross domestic product in Lithuania (1988-2009)
10 pav. Lietuvos bendrojo vidaus produkto dinamika (1988-2009)
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Fig. 11. Average annual inflation in Lithuania (1989-2009)

11 pav. Vidutiné metiné infliacija Lietuvoje (1989-2009)
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Table 13. The prevalence of overweight and obesity among boys according to IOTF cut-

off values for BMI (kg/m?)

13 lentelé. Tirtu berniuku antsvorio ir nutukimo paplitimas pagal Tarptautinés nutukimo

darbo grupés KMI (kg/m?) vertinimo ribines reik§mes

Age, years | n Cut-off point for OW | n (OW) | % (OW) | Cut-off point for OB | n (OB) % (OB)
2|533 18.4 89 16.70 20.1 28 5.25
3| 452 17.9 43 9.51 19.6 8 1.77
4372 17.6 19 5.11 19.3 2 0.54
51| 379 17.4 31 8.18 19.3 3 0.79
6 | 455 17.6 25 5.49 19.8 4 0.88
7 | 562 17.9 38 6.76 20.6 7 1.25
8| 322 18.4 26 8.07 21.6 4 1.24
9| 284 19.1 23 8.10 22.8 4 1.41

10 | 310 19.8 40 12.90 24.0 4 1.29
11 | 362 20.6 44 12.15 25.1 4 1.10
12 | 423 21.2 49 11.58 26.0 5 1.18
13 | 524 21.9 62 11.83 26.8 7 1.34
14 | 558 22.6 63 11.29 27.6 8 1.43
15 | 589 22.3 88 14.94 28.3 5 0.85
16 | 579 23.9 68 11.74 28.9 12 2.07
17 | 516 24.5 70 13.57 29.4 12 2.33
18 | 250 25.0 34 13.60 30.0 6 2.40
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Table 14. The prevalence of overweight and obesity among girls according to IOTF cut-

off values for BMI (kg/m?)

14 lentelé. Tirtu mergai¢iu antsvorio ir nutukimo paplitimas pagal Tarptautinés nutukimo

darbo grupés KMI (kg/m?) vertinimo ribines reik§mes

Age, years | n Cut-off point for OW | n (OW) | % (OW) | Cut-off point for OB | n (OB) % (OB)
2| 521 18.0 93 17.85 20.1 13 2.50
3| 453 17.6 51 11.26 19.4 10 2.21
4| 346 17.3 30 8.67 19.1 3 0.87
51| 345 17.1 32 9.28 19.2 1 0.29
6 | 457 17.3 36 7.88 19.7 9 1.97
7 | 538 17.8 49 9.11 20.5 15 2.79
8 | 330 18.3 35 10.61 21.6 6 1.82
9| 273 19.1 36 13.19 22.8 5 1.83
10 | 308 19.9 27 8.77 241 5 1.62
11 | 357 20.7 35 9.80 25.4 4 1.12
12 | 448 21.7 34 7.59 26.7 4 0.89
13 | 502 22.6 32 6.37 27.8 6 1.20
14 | 568 23.3 40 7.04 28.6 6 1.06
15 | 591 23.9 38 6.43 29.1 8 1.35
16 | 570 24.4 47 8.25 29.4 7 1.23
17 | 512 24.7 48 9.38 29.7 9 1.76
18 | 263 25.0 25 9.51 30.0 5 1.90

n — the number of children, OW — overweight, OB — obesity
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Table 15. Growth indices of Lithuanian infants during the 1990-1992 and the 1966-1968

15 lentelé. Lietuvos kiidikiu augimo rodikliai 1990-1992 mety ir 1966-1968 mety

laikotarpiu

Boys
Weight
m. M*, g
3628
4583
5591
6522
7332
7962
8581
9064
9617
10110
10 10521
11 10663
12 11311
Girls

© O N O g b~ W N =2 O

Weight
m. M*, g
3459
4228
5122
5937
6703
7352
8003
8454
8923
9206
9708
10027
12 10549

© O N O g b~ W N =2 O

a A
- O

SD*, g
459
671
633
660
730
824
843
864
992

1048
1042
1083
1305

SD*, g
400
497
541
579
667
787
837
857
833
885
947
897
993

*

187
179
164
159
146
128
118
114
105

87

60

71
160

187
178
160
153
144
123
132
112
99
86
67
71
157

M™, g
3543
4620
5610
6517
7343
8090
8761
9359
9886
10334
10737
11066
11334

M™, g
3328
4326
5239
6072
6832
7525
8157
8733
9260
9745
10192
10608
10999

SD*, g
449
507
574
647
723
798
870
934
986

1025
1046
1046
1022

SD*™, g
381
466
547
623
692
754
808
852
886
909
919
916
899

ke

231
196
196
203
191
204
204
197
198
187
186
188
190

ke

n
210
182
183
185
184
186
186
185
181
182
176
177
178

>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
<0,01
<0,05
>0,05
>0,05
<0,01
>0,05

p
<0,01
>0,05
<0,05
<0,05
>0,05
>0,05
>0,05
<0,01
<0,01
<0,001
<0,001
<0,001
<0,001

Height
M*, cm
52,87
56
59,26
62,5
65,16
67,15
69
70,79
72,3
73,61
74,87
76,04
78,59

Height
M*, cm
52,08
54,85
57,85
60,97
63,49
65,61
67,29
68,73
70,31
71,67
73,02
74,68
76,87

SD*, cm
2,37
2,83

2,7
2,42
2,35
2,65
2,86
2,85
2,55
2,48

2,9
2,68
3,64

SD*, cm
2,09
2,24
2,29
2,03
2,11
2,92
2,59
2,25
2,22
2,51
2,26

2,8
3,21

183
171
157
157
141
121
110
110
104

86

60

72
160

181
168
151
146
140
119
130
108
95
85
64
70
157

M**, cm
51,26
55,89
59,86
63,23
66,08
68,48

70,4
72,18
73,63

74,9
76,06
77,18
78,32

M**, cm
50,57
54,79
58,43
61,56
64,24
66,53
68,48
70,15
71,61

72,9
74,09
75,24
76,41

SD**, cm
1,51
1,78
1,99
2,14
2,26
2,35
2,42
2,47
2,51
2,56
2,63
2,71
2,83

SD**, cm
1,62
1,82
1,96

2,1
2,19
2,25
2,29
2,31
2,32
2,33
2,34
2,35
2,37

ke

231
196
196
203
191
204
204
197
198
187
186
188
190

ke

n
210
182
183
185
184
186
186
185
181
182
176
177
178

p
<0,001
>0,05
<0,05
<0,01
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,01
<0,01
>0,05

p
<0,001
>0,05
<0,05
<0,05
<0,01
<0,01
<0,001
<0,001
<0,001
<0,001
<0,01
>0,05
>0,05

m. — month, M — mean, SD — standard deviation, n — the number of children, *1990-
1992, **1966-1968
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IZANGA

Ryskiausi Zzmogaus fizinés buiklés pokyc€iai vyksta augant. Tai apima fizinius, protinius ir
socialinius kitimus. Nuo S$io laikotarpio ypatumu priklauso ne tik individo kiino
matmenys, bet ir jo sveikatos buklé (vyksta augimo programavimas), taip pat gyvenimo
kokybé. Todél zmogaus augimo procesai yra nuolat tiriami, ieSkomi juy veiksniai,
sveikatos rizikos rodikliai. Kita vertus, Nacionaliniai augimo tyrimai — labai brangts,
todel daugelyje Saliy atlieckami vidutiniSkai kas 15-20 mety, nors augimo pokyciai tam
tikrais amZiaus periodais gali {vykti ir anksc¢iau. Vadinasi, visoms Salims ypac¢ aktualu
ieskoti kitokiy auksologiniy metodu augancios kartos fizinei biklei tirti [ Hermanussen ir
kt., 2010]. Vienas tokiy mazai tyrinéty pasaulyje vaiky fizinés buklés tyrimo metody —
ambulatoriniy korteliy profilaktiniy sveikatos tikrinimy jrasy analizavimo buidas, kuris
Lietuvoje buvo taikytas tik darZelinio amZiaus vaiky augimui tirti [Macernyté ir
Tutkuviené, 2009]. Taigi biitina detaliau iSnagrinéti §io metodo privalumus ir trikumus,
pateikti rekomendacijas ateities auksologiniams darbams.

Ypac mazai tyrinéti, bet galintys suteikti labai daug informacijos apie individualia vaiky
augimo (vairove, vaiky augimo (raidos) taky ypatumus yra longitudiniai fizinés biiklés
nuo gimimo iki brendimo pabaigos duomenys. Pasaulyje longitudiniy tyrimy yra labai
nedaug [Richter ir kt., 2007], o Lietuvoje tokiy tyrimy nebuvo atlikta. Mazai tyrinéta
problema — tai individuali fizinés biklés raidos taky kaita nuo gimimo iki augimo
pabaigos [Sheehy ir kt., 2002]. Sios problemos sprendimas atsakyty i daugeli sudétingy
zmogaus biologijos klausimy, taip pat padéty gydytojams pediatrams diagnozuojant
augimo sutrikimus ir numatant prevencijos priemones.

Tiriant vaiky augima svarbu atsizvelgti 1 vadinamuosius kritinius augimo laikotarpius -
tuomet organizmas yra ypatingai jautrus jvairiy augimo faktoriy poveikiui. Ypac svarbi
vaiko tolesnei raidai yra naujagimyste¢ ir kiidikysté — tuomet nuolatiniai stipriis neigiami
veiksniai gali negriztamai ikreipti vaiko augima [Ulijaszek ir kt., 1998]. Zinoma, kad
gimimo svoris (nepriklausomai nuo santykio su tigiu) turi itakos tolesnei vaiko raidai.
Nustatyta, kad stambis vaikai (kuriy gimimo svoris buvo didesnis nei 90-0jo procentilio)
per visa augimo laikotarpi lieka sunkesni uz savo bendraamzius [Hediger ir kt., 1998;
Hediger ir kt., 1998a; Hediger ir kt., 1999], taigi turi didesng antsvorio, auksto arterinio
kraujospiidZio, antrojo tipo cukrinio diabeto ir kity sveikatos problemu tikimybg [7irosh
ir kt., 2011]. Pastaraji deSimtmeti ypa¢ susidométa mazo svorio naujagimiy augimu.
Manoma, kad mazas gimimo svoris yra susij¢s su didesne rizika suaugus sirgti arterine
hipertenzija, koronarine Sirdies liga, patirti ankstyva menarchg, taip pat su spartesniu
kiino masés indekso augimu ir polinkiu { centrinio tipo riebaly kaupima [Barker, 2001;
Valitiniené, 2008]. Ypac¢ atidZiai reikéty stebéti maZzo gimimo svorio naujagimiy augimo
greit] (tempa) pirmaisiais gyvenimo metais [Hui ir kt., 2010]. PrieS§ kelis metus pradéta
kalbéti ir apie taip vadinamojo ,,suboptimalaus gimimo svorio (nuo 2500 iki 2999 g)
naujagimiy augima. Teigiama, kad tokie vaikai turi daugiau sveikatos problemy
[Boacnin ir kt., 2008]. Todel skirtingos fizinés buklés naujagimiy augimo ypatumai
{vairiais vaikystés ir paauglystés laikotarpiais mazai tyrinéti, ypac aktualiis (visa augimo
laikotarpi apimanciy longitudiniy auksologiniy tyrimy stinga pasaulio mastu, o Lietuvoje
nebuvo atlikta).
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Dar vienas vaiko ankstyvojo gyvenimo rodiklis, kuris siejasi su antsvorio rizika suaugus,
yra tuklumo grazos laikas. Tuklumo graza (angl. adiposity rebound) — tai laikas, kai
kiino masés indeksas, vidutini§kai 6-8 amZiaus metais pasiek¢s minimuma, vel pradeda
didéti. Ankstyva tuklumo graza yra susijusi su didesne antsvorio arba nutukimo rizika
vélesniais gyvenimo laikotarpiais [Rolland-Cachera ir kt., 1984]. Tuklumo grazos laiko
tyrimai leidZia numatyti ir prognozuoti augancios kartos fizinés biklés tendencijas,
atrinkti vaikus, kuriy antsvorio rizika didesné ir laiku imtis profilaktikos priemoniy, todel
pastarieji tyrimai ypa¢ aktualis dideliy permainy laikotarpiais. Pastaruoju metu
pasaulyje nutukimo epidemija vis sparciau plinta ir tarp vaiky [Lissau, 2004]. Lietuva,
palyginti su kitomis Salimis, dar prie§ deSimtmeti atrod¢ gerai [Tutkuviene, 2007]. Deja,
remiantis kity Saliy patirtimi [Ulijaszek ir Koziel, 2007; Wang ir Lobstein, 2006] galima
prognozuoti, kad ir miisy regiono vaiky ir paaugliy antsvorio ir nutukimo paplitimas gali
greitai pradéti dideti.

Vaiko augima ir brendima lemia sudétinga vidiniy ir iSoriniy veiksniy saveika [Haas ir
kt., 2006; Jakimaviciené ir Tutkuviene, 2007a; Susanne ir kt., 2000, Tutkuviené, 2005a;
Ulijaszek ir kt., 1998; Walker ir kt., 2006]. Vidiniai — tai paveldéti veiksniai, lemiantys
augimo ir brendimo ypatumus. ISoriniai — tai aplinkos salygos, kuriomis vyksta augimas.
Nors svarbiausi vaiko fiziniai rodikliai (Tigis, svoris, ir 1§ ju apskai¢iuojamas kiino mases
indeksas) yra paveldimi, iSorés salygos gali keisti augimo procesa ir net iSkreipti vaiko
raida. Siuo metu yra apraSyta daugybé augima lemiandiy veiksniy, kuriami veiksniy
grupiy ir juy saveikos modeliai [Harrison ir kt., 2011]. Taigi augima lemia daugelis
veiksniy: etniniai, socialiniai, ekonominiai, kultiiriniai, fiziniai ir kiti. Tac¢iau pastaryjy
veiksniy itaka augimo procesui sudétinga, ne visiSkai aiski ju tarpusavio saveika, o
pastarojo deSimtmecio augimo veiksniy tyrimai prieStaringi — vieny autoriy duomenimis
daugiau itakos turi paveldéti veiksniai, kity — iSorinés augimo salygos [Harrison ir kt.,
2011; He ir kt., 2002; Hur ir kt., 2008; Siniarska-Wolanska ir kt., 2010; Ulijaszek ir kt.,
1998].

Pastaruoju metu manoma, kad palyginus su kitais iSoriniais veiksniais, socialiniai ir
ekonominiai veiksniai turi didziausia itaka vaiky augimui [Bodzsar ir Susanne, 2004,
Haas ir Campirano, 2006, Roche ir Sun, 2003, Susanne ir kt., 2000; Tanner, 1973,
Ulijaszek ir kt., 1998; Walker ir kt, 2006]. Si didelé grupé apima vaiko tévy
i§silavinima, jy profesija, pajamas, Seimos dydi, mitybos jprocius. [domu, kad aukStesnés
socialinés ir ekonominiai padéties tévy vaikai dazniausiai yra aukStesni nei Zemesnio
socialinio sluoksnio vaikai, tac¢iau vaiko svorio ir jo tévy socialinés bei ekonominés
buklés rysys yra sudétingesnis. Cia svarby vaidmenj atlieka ir $alies bendra ekonominé
padétis. [rodyta, kad besivystanciy Saliy aukStesnio socialinio ir ekonominio sluoksnio
gyventojai dazniau turi antsvorio arba yra nutuke [Ulijaszek ir Lofink, 2006, Ulijaszek,
2007; Wang, 2001, Wang ir Lobstein, 2006]. Tai galima sieti su ir su gausesne tokiy
Seimy mityba, nes neturtingoje bendruomeng¢je didelis kiino svoris siejamas su gerove.
Taciau bendras tokiy populiacijy antsvorio ir nutukimo paplitimas yra maZesnis nei
1$sivysciusiy Saliy. Auksto ekonominio lygio Salyse antsvorio ir nutukimo paplitimas yra
vidutiniSkai didesnis, ta¢iau nutukimas daZniau pasitaiko Zemo socialinio ir ekonominio
sluoksnio Seimose [Klein-Platar ir kt., 2003, Moschonis ir kt., 2010; Power ir kt., 2003,
Ulijaszek ir kt., 1998, Ulijaszek ir Lofink, 2006, Wang ir Lobstein, 2006]. Lietuvoje po
1990 mety taip pat vyko dideliy politiniy, socialiniy ir ekonominiy poky¢iy. Taigi idomu

40



nustatyti vaiky augimo ypatumus pereinamuoju laikotarpiu ir numatyti fizinés bukles
tendencijas suaugus.

Labai svarbiis ir etniniai, taip pat kultiiriniai veiksniai. Etninius veiksnius suprantame
kaip vidiniy, genetiniy veiksniy ir tam tikry kultiiriniy nuostaty visuma (labai daznai
skirtingy tautybiy zmonés, gyvenantys vienoje Salyje, skiriasi savo poziliriy 1 daugeli
dalyky). Skiriasi ju tradicijos, tikéjimas, kultiira, nuo to priklauso santykiai tarp lyCiy,
vaiky skaicius, amzius, kada individai susilaukia palikuoniy, mitybos pobiidis. Manoma,
kad etniniai ir kultdriniai veiksniai veikia ir kiino dydj. Siuo metu laikomasi nuomonés,
kad didziausia rizika tukti turi iSsivysCiusiy Saliy etninés mazumos, daugiausia
imigrantai. Be abejo, tam turi itakos daZniausiai Zemesné imigranty socialin¢ ir
ekonominé¢ padétis [Will ir kt., 2005], tatiau tokia nuomon¢ negali paaiSkinti visy kiino
sudéjimo skirtumy. Pavyzdziui, lyginant to paties socialinio ir ekonominio sluoksnio
imigrantus bei Ciabuvius pastebéta, kad tarp imigranty vaiky antsvorio ir nutukimo
paplitimas didesnis [Harding ir kt., 2008, Kirchengast ir Schober, 2006, Saxena ir kt.,
2004; Will ir kt., 2005]. Tokie vaikai labiau rizikuoja turéti antsvorio ir su juo susijusiy
sveikatos problemu suaugus - pastaryju ligy gydymas ypatingai brangus, zenkliai mazina
gyvenimo kokybé bei trukme. Todél jvairiose Salyse skatinami etniniy mazumuy vaiky
augimo tyrimai, o Lietuvos etniniy mazumy vaiky fizinés biiklés ypatumai nuo gimimo
iki brendimo pabaigos dar nebuvo tyrinéti, detaliau istirti tik darZelinio amziaus vaiky
augimo etniniai skirtumai [Jakimaviciené ir Tutkuviené, 2007].

Fizinés buklés epochiniai kitimai yra socialiniy ir ekonominiy salygu veidrodis.
Pragjusiame amziuje visame pasaulyje vykusi akceleracija neaplenké ir Lietuvos. Per
pastaraji deSimtmet] akceleracija miisu Salyje stabilizavosi, vaiky ir jaunuoliy ugis
panaSus kaip ir prie§ 10—-15 mety. Naujausi auksologiniy tyrimuy duomenys rodo, kad
pradéjus silpti tigio akceleracijai daugelyje pasaulio Saliy po keleriy mety pradeda
daugéti nutukusiy vaiky: manoma, kad mazdaug nuo XX a. tam tikri veiksniai, lémg
tigio akceleracija (pakitusi mityba ir gyvensena), véliau pradéjo skatinti neproporcinga
kiino masés did¢jima tgio atzvilgiu [Tutkuviené, 2007a]. Pastaruoju metu minéti
procesai vyksta ir miisy Salyje, taigi auksologiniai tyrimai tampa ypatingai aktualis.

Tyrimo tikslas - iStirti 1990 metais gimusiy Vilniaus miesto ir rajono vaiky augimo
ypatumus nuo gimimo iki brendimo pabaigos, nustatyti augimo skirtumus dél etniniy,
socialiniy ir ekonominiy veiksniy, ,nepriklausomybes kartos® vaiky fizinés buklés
epochinius pokycius ir augimo tendencijas.

Darbo uzdaviniai:

1. Ivertinti pirminés sveikatos prieziiiros grandies atlieckamo vaiky augimo rodikliy
nustatymo dazni, jo veiksnius ir objektyvuma fizinei biiklei vertinti.

2. Longitudiniu metodu istirti vaiky fiziniy rodikliy (iigio, svorio ir kiino masés
indekso) amzing dinamika, lytinius ir etninius skirtumus.

3. Nustatyti jvairios fizinés buklés naujagimiy, vaiky ir paaugliy augimo ypatumus ir
raidos takus nuo gimimo iki brendimo pabaigos.
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4. ISaiSkinti etninius, socialinius ir ekonominius vaiky fizinés buklés veiksnius
pereinamuoju politiniy ir socialiniy salygy laikotarpiu.

5. Atlikti ,,nepriklausomybés kartos® vaiky augimo rodikliy palyginamaja analizg,
nustatyti jy fizinés buklés epochinius pokycius ir augimo tendencijas.

Darbo naujumas ir aktualumas

Sis darbas yra vienas pirmuyju Lietuvoje auksologiniy darbu, kuriame naudojamas
ambulatoriniy korteliy metodas, nagrinéjama jo esmé, privalumai ir trikumai,
numatomos tam tikros gairés ateities mokslininkams planuojant auksologinius tyrimus.

Be to, Siame darbe naudotas longitutinis (iSilginis) augimo tyrimo metodas — nagrinéta ty
paciy vaiky fizin¢ biiklé nuo gimimo iki brendimo pabaigos. Pasaulyje panaSiy tyrimy
yra labai nedaug, taciau jie suteikia daug vertingos informacijos apie individualia vaiky
augimo (vairove, augimo greit], tempa. Nauja ir tai, kad pirma karta Lietuvoje detaliai
istirti individualiis vaiky augimo (raidos) takai, ju kaitos jvairoveé ivairiais amZziaus
laikotarpiais.

Sis longitudinis vaiky, gimusiy 1990 m. atavus Lietuvos nepriklausomybe, tyrimas leido
vertinti vaiky augima nuo gimimo iki brendimo pabaigos dideliy politiniy, ekonominiy
ir socialiniy permainy laikotarpiu. Darbe pateikta skirtingy etniniy, socialiniy ir
ekonominiy grupiy, miesto ir kaimo vaiky auksologiné charakteristika, palyginimas su
ankstesniais tyrimais leidzia geriau suprasti bendruosius vaiky augimo désningumus,
suteikia informacijos apie kai kuriy ne visiskai iSaiSkinty augimo veiksniy itaka individo
fizinei biklei (politinés santvarkos, ekonominio ir socialinio gerbiivio, urbanizacijos
lygio, taip pat kai kuriy paveldéty veiksniy jtaka).

Fizinés biklés rodikliy kaitos augimo laikotarpiu — tigio, svorio, kiino masés indekso
pricaugiy tyrimai $iuo metu, kai pasaulyje plinta nutukimo epidemija, yra ypatingai
aktualiis. Daugelis su $ia epidemija susijusiy veiksniy tapo aktualiis miisy Salyje kaip tik
po 1990 mety: svarbiausi — tai mitybos pokyciai (greitojo maisto invazija, maZziau
gaminama namuose, atsirado nauji maisto produktai ir juy priedai), sumazéjes fizinis
aktyvumas (Siuolaikiniy technologijy plétra buityje, visuotiné kompiuterizacija),
rySkéjanti socialiné stratifikacija. Misy tiriamieji — tai pirmoji Siomis salygomis augusi
Lietuvos vaiky karta, todél ju fizinés biuklés tyrimas ypatingai aktualus, leidZia
prognozuoti §ios kartos vaiky sveikatos biiklés tendencijas suaugus, o duomenys
pasitarnaus ir ateities auksologiniy darby lyginamajai analizei.

Ginamieji teiginiai:
1. Vaiky augimo rodikliy ijraSai ambulatorinése kortelése yra pakankamai tikslis ir

tinkami auksologinei analizei. Profilaktiniy vaiky apsilankymy poliklinikoje
daZnis susijgs su jvairiais veiksniais.
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2. Galutin¢ vaiky fiziné biiklé mazZiau priklauso nuo vaiko kiino dydZio rodikliy
gimus ir daugiau — nuo ikimokyklinio amZiaus augimo ypatumuy.

3. Pagrindiniy Gigio ir kiino masés indekso augimo taky kaita yra normalus reiskinys.

4. Vaiky augimas yra stipriau susijes su etniniais, socialiniais ir ekonominiais
veiksniais. Ekonominiy ir socialiniy sukrétimy laikais vaiky augimas atsilieka.
Egzistuoja organizmo reakcijos i socialinius ir ekonominius veiksnius lytinis

dimorfizmas.

5. Po 1990 m. vaiky pagrindiniy fiziniy rodikliy akceleracija silpo. Vaiky antsvorio
ir nutukimo paplitimas iSliko maZzas.

DARBO METODIKA

Tirtasis kontingentas

Misy tyrimo kontingentas — tai 1990 metais gime¢ vaikai (,,Nepriklausomybés vaikai®),
kuriy augimas buvo nagrinétas nuo gimimo iki brendimo pabaigos (18 mety amziaus),
t.y. atliktas retrospektyvinis longitudinis. [ tyrima nebuvo itraukti dispanserizuoti vaikai
ir vaikai su negalia. NeiSneSioty vaiky duomenys taip pat nepateko i tolesng analize dél
ypatingai mazo ju skaiiaus (22 berniukai ir 21 mergaité).

Tyrimas atliktas 2009-2010 metais Vilniaus mieste ir rajone. Buvo pasirinktos trys
didZiausios Vilniaus miesto poliklinikos (Antakalnio, Centro ir Seskinés) ir Vilniaus
rajono Centrin¢ poliklinika (VRCP) (1 lentel¢). Pagal ambulatoriniy korteliy irasus
surinktos medZiagos suvestin¢ pateikta 2 lentel¢je.

1 lentelé. Analizuotos ambulatorinés kortelés pagal poliklinikas ir ju filialus

Poliklinika Analizuota ambulatoriniy korteliy
- Antakalnio 387
- Centro 435
Filialai:

Diagnostikos centras 82
Gerosios Vilties skyrius 112
Lukiskiy 111
Senamiescio 130
- Seskinés 358
- VRCP 355
Filialai:

Centrinis 79
Juodsiliy ligoniné 83
Pagiriy ambulatorija 73
Rudaminos ambulatorija 67
Skaidiskiy ambulatorija 53

IS viso: 1535
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2 lentelé. IS vaiku ambulatoriniu korteliy gauti duomenys

Duomenys Pastabos
Vaiko:
1. gimimo data
2. lytis
3. tautybé Tik tuo atveju, jei | ambulatorine kortele buvo iklijuota
vaiko gimimo liudijimo kopija.
4. gimimo vieta Miestas
5. pagrindiniai fiziniai Ugis, svoris, galvos™ ir kritinés* apimtys — Sie rodikliai
rodikliai nustatomi kas ménesj iki vieneriy mety amziaus, véliau —
kartq per metus.
Tevuy:
1. amzius
2. tautybe Tik tuo atveju, jeigu { ambulatorine kortele buvo iklijuota
vaiko gimimo liudijimo kopija.
3. 1gis Retai
4. profesija Kartais nurodyta tik darbovieté, bet ne pareigos
5. alga Retai
6. iSsilavinimas Retai
7. Zalingi iprociai Retai (ar geria, ar ritko)
Gyvenimo salygos:
1. apibiidinimas Subjektyvus (geros, patenkinamos ar blogos)
2. atskiras bustas ar
bendrabutis
3. kambariy skaicius
4. bisto plotas (m?)
5. kartu gyvenanciy
zmoniy skaicius
6. patogumai Yra, néra arba daliniai
(pagal biisto plotq ir kartu gyvenanciy Zmoniy skaiciy
iSskaiciuvodavome dar vienq rodikli — biisto plotq

kvadratiniais metrais, tenkantj vienam Zmogui).
Motinos akuSeriné
anamneze:
1. kelintas néStumas
2. kelintas gimdymas

3. ankstesniy néStumuy Abortai, persileidimai
baigtys

4. vyresni broliai ir Skaicius
seserys

* Vaiky galvos ir kriitinés apimciy analizés Siame darbe atsisakéeme dél painaus Siy
rodikliy fiksavimo poliklinikose. Beveik visais atvejais iki vieneriy mety amziaus galvos
ir kriitinés apimtys ambulatorinése kortelése buvo uzrasomos greta be paaiskinimo, kuris
rodiklis, kuriq apimtj nurodo.
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Fiksuojant pagrindiniy fiziniy rodikliy jraSus buvo pastebéta, kad beveik visose vaiky
ambulatorinése kortelése tarp matavimy pasitaiko didesni ar maZesni netolygiis tarpai.
Jeigu buvo praleistas vienas tam tikro amZiaus tarpsnio vaiko matavimas — toks tarpas
buvo ,,uzpildytas* apskai¢iavus dviejy gretimy matavimy aritmetini vidurki [ Pavilonis ir
kt., 1974]. Jeigu praleisti keli matavimai i§ eilés, tarpo uZpildymas neimanomas, nes
vaiko augimas yra nelinijinis ir sunkiai prognozuojamas procesas [Hermanussen ir kt.,
2001; Hermanussen ir kt., 2002].

Pagal etning kilmg visus vaikus suskirstéme 1 tris grupes: lietuviy, nelietuviy ir misrig
santuoky (vienas 18 tévy lietuvis). Nelietuviy grupéje del nedidelio skai¢iaus apjungéme
rusus, lenkus, ukrainiecius, baltarusius, taip pat vaikus, kuriy tévy tautybés skyrési,
taCiau abu jie buvo nelietuviy kilmés.

Teévy profesijos buvo suskirstytos 1 darbininky ir tarnautojy grupes pagal 1986 mety
profesiju klasifikatoriu [O6wecorsnviii  knaccuguxkamop. Ilpogeccuu pabouux,
00IAHCHOCIU CAYHCAWUX U mapugHovle paspsaosl, 1986].

Tirty vaiky kiino stambumo kraStiniai variantai buvo nustatyti pagal Tarptautinés
Nutukimo Darbo Grupés (angl. IOTF — International Obesity Task Force) pasiiilytas
tarptautines antsvorio ir nutukimo kiino masés indekso ribines vertes, atsizvelgiant 1
amziy ir lyti [Cole ir kt., 2000]. Jos yra susietos su ribinémis suaugusiyju kiino masés
indekso reikSmémis (antsvorio KMI=25 kg/m? nutukimo KMI=30 kg/m?).

Siam darbui buvo gautas Lietuvos Bioetikos komiteto leidimas (Nr. 57) su specialiu
papildymu: leistas duomeny rinkimas 1§ asmens sveikatos istoriju (ambulatoriniy
korteliy) be duomeny subjekty sutikimo (dél didelés tyrimo apimties).

Duomeny statistiné analizé

Duomeny statisting analizg atliko autorius Excel 2003 ir SPSS (versija 10.0.7, licenzijos
Nr. 657180) programy pagalba. Atlikta visy morfologiniy rodikliy apraSomoji statistika:
apskaiCiuoti aritmetiniai vidurkiai, ju standartinés paklaidos, standartiniai nuokrypiai,
variacijos koeficientai, dispersijos, medianos, duomeny aibiy plo¢iai (min — max),
rodikliy im¢iy asimetrijos ir eksceso koeficientai, juy standartinés paklaidos, svarbiausi
procentiliai (3, 5, 10, 25, 50, 75, 90, 95 ir 97). Kai kur (figio empiriniy duomeny)
nurodyti iSlyginti aritmetiniai vidurkiai pagal ivairius matematinius metodus (pagal
treCiojo ir ketvirtojo laipsnio parabolines lygtis ir pagal T. Cole pasitlyta LMS metoda
[Cole ir Green, 1992]).

Apskaiciuoti vaiky morfologiniy rodikliy (Gigio, svorio, KMI) absoliutiis ir santykiniai
augimo greiciai. Santykiniai augimo greiciai apskaiciuoti pagal modifikuota C. Mainoto
formule (Pavilonis ir kt., 1974):
W =(V2-V1)/V0*100%, kur

W — santykinis rodiklio augimo greitis per laiko vieneta;

V1 — pozymio matmuo periodo pradzioje;

V2 - pozymio matmuo periodo pabaigoje;

V0 — naujagimio poZymio reikSme.
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Lyginant skirtingus rodiklius tarpusavyje buvo tikrinamas jy normaliSkumas. Tai buvo
daroma apskaiciuojant asimetrijos ir eksceso koeficientus ir ju standartines paklaidas,
taip pat pvertinant histograma ir atlieckant Kolmogorovo — Smirnovo testa. Normaliojo
skirstinio atveju rodikliai buvo lyginami parametrinés analizés pagalba (Stjudento t
testas, kiti), nenormaliojo skirstinio atvejais taikyta neparametrin¢ analizé (Mano —
Vitnio kriterijus).

Vaiky fizinés buklés ir etniniy bei socialiniy veiksniy rySiams nustatyti atlikta dispersiné
analiz¢ (ANOVA). Minéty veiksniy itakos jvertis fizinés biiklés rodikliy variacijai (tigiui
ir kiino masés indeksui) nustatytas faktorinés dispersinés analizés budu (angl. General
linear model Univariate). Analizés metu fiziniai rodikliai buvo transformuoti 1
standartizuotas Z reik§mes (angl. Z-score) ir apjungti 1 grupes pagal vaiky amziy.

Analizuojant vaiky augimo takus, pagrindiniais laikyti 3, 10, 25, 50, 75, 90 ir 97 tgio ir
kiino masés indekso procentiliai, apskaiciuoti 1§ §io tyrimo duomeny. Individuali vaiky
augimo taky raidos jvairové tirta naudojant ir standartizuoty Z reikSmiuy metoda: pagal
konkretaus vaiko tigio ar KMI nuokrypi nuo atitinkamos amziaus grupés tigio ar KMI
vidurkio apskaiciuota kiekvieno vaiko figio ir KMI standartizuota Z reikSme, tuomet
kiekvienam vaiko rodikliui nustatytas absoliutus jo Z reikSmiy pokytis amziaus grupiy
intervale.

Standartizuota Z reikSmé yra apskai¢iuojama:

T —

2 =

kur:

x — rodiklis, kurj reikia standartizuoti;
p —rodiklio aritmetinis vidurkis;

o — rodiklio standartinis nuokrypis.

(7
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PAGRINDINIAI REZULTATAI IR JU APTARIMAS
Vaiky morfologiniy rodikliy nustatymo daznis ir jo veiksniai

Pasteb¢jome, kad vaiky ambulatoriniy korteliy iraSai labai skiriasi. Daugelyje korteliy
buvo visa longitudiniam tyrimui reikalinga medZiaga: vaiko gimimo liudijimo kopija,
raSai apie tévy profesijas, gyvenamojo biisto charakteristika, periodiniy vaiko fizinés
buiklés rodikliuy matavimy rezultatai. Kai kuriose kortelése triiko elementarios
informacijos — kartais nerasdavome pasikeitimo lapo su naujagimio fiziniais rodikliais,
pasitaikydavo ilgy tarpy tarp vaiko matavimy (kartais apimanciy net visa kuri nors
augimo laikotarpi). Todél nusprendéme iStirti vaiky apsilankymo gydymo istaigoje
periodiSkumo veiksnius.

Vaiko matavimai atliekami reguliariy profilaktiniy apsilankymu pas gydytoja metu, ir tai
nesusij¢ su sergamumu. Kadangi vaiko svorio ir figio matavimy daznis sutapo, toliau
analizavome bendra matavimy skaiciy, nustatoma sumuojant svorio ir tigio matavimus (1

pav.).

Skirtingy amziaus grupiy matavimy skaiCius skiriasi beveik tris kartus. DaZniausiai
vaikal matuoti pirmaisiais ménesiais, vieneriy mety amziuje, septyneriy mety (pries pat
mokyklos lankymo pradZia) ir paauglystéje — intensyviausio augimo ir didZiausiy
gyvenimo pokyciy laikotarpiu. ReCiausiai matavimai atliekami pirmyjy mety pabaigoje,
taip pat apie 4-5 ir 8-10 amZiaus metus, t.y. palyginti stabiliais augimo laikotarpiais.
Taigi pirmasis veiksnys, susijgs su vaikuy apsilankymo poliklinikose daZzniu ir
reguliarumu, — tai vaiko amZius.

Analizuojant laiku atlikty profilaktiniy sveikatos tikrinimy dazni (1 pav.), pastebéti keli
laiko tarpai, kai sveikatos tikrinimy daznis buvo maziausias — tai 1994-1995 ir 1998—
1999 metai. Sudétinga paaiSkinti §; fakta, nes istatymai, reguliuojantys gyventoju
sveikatos tikrinimo tvarka, Siuo laikotarpiu nesikeit¢ [LR sveikatos apsaugos ministro
isakymas Nr. 144, 1992]. Didziausias sveikatos profilaktiniy patikrinimy daznis buvo
fiksuotas 2005 metais. Sj fakta galime paaiskinti tuo, kad 2005 metais buvo isleistas LR
Sveikatos apsaugos ministro isakymas deél Higienos normos Nr. 21 (HN:21)
patvirtinimo. Sioje normoje atsirado naujas punktas Nr. 147: ,Mokiniy sveikatos
tikrinimas turi biiti vykdomas teisés akty nustatyta tvarka. Mokiniai kiekvienais metais
iki rugséjo 15 d. mokyklai turi pateikti informacija apie profilaktinio sveikatos
patikrinimo rezultatus. Si informacija naudojama auditui bei stebésenai® [LR sveikatos
apsaugos ministro isakymas Nr. V-476, 2005]. Senojoje HN:21 versijoje [LR sveikatos
apsaugos ministro isakymas Nr. 750, 1998] Sio punkto nebuvo. Taigi nuo 2005 mety
kasmetiniai mokiniy profilaktiniai sveikatos patikrinimai tapo labiau reglamentuoti, ir tai
gal¢jo lemti sveikatos tikrinimy daznj.

Miesto ir kaimo vaiky lankymosi poliklinikose daznio analizé¢ (2 pav.) parodé, kad
pirmaji pusmeti dazniau matuojami miesto vaikai, o antraji — kaimo (p<0,05). Nuo
vieneriy iki 14 mety amZiaus (iSskyrus 7 ir 8 metus) Vilniaus miesto vaikai patikimai
daZniau lankesi poliklinikose. Taciau nuo keturiolikos mety amziaus skirtingy kreivés
kryZiuojasi ir iki pilnametystés statistiSkai patikimai (p<0,05) daZniau sveikatos
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priezitiros istaigose lankési Vilniaus rajono vaikai.

Nagrinéjome ir vaiky matavimu daznio skirtumus tarp ivairiy polikliniky ir jy filialy (3-4
pav.): vaiky matavimuy daznis statistiSkai patikimai (p<0,05) skyrési beveik visose
amziaus grupése.

Vaiky skaiCius Seimoje taip pat buvo susijes su poliklinikos lankymo dazniu. Deja,
neturéjome informacijos apie vaikus, gimusius tirtose Seimose po 1990 mety, tai yra apie
jaunesnius brolius ar seseris. 422 vaikai netur¢jo vyresniy broliy ar sesery, 440 vaikai
turéjo viena. Kitos grupés (du ar daugiau vyresniy broliy ar sesery) buvo pernelyg
mazos, dél to neijtrauktos 1 tolesng analizg. Vaikai, neturintys vyresniy broliy ar seseru
(pirmagimiai) buvo matuoti patikimai dazniau, taigi jie reguliariau lankési poliklinikose.
StatistiSkai patikimi skirtumai (p<0,05) nustatyti 1-2, 5-7, 10-11 ir 14-16 gyvenimo
metais (5 pav.).

Nustatéme, kad vaiko lytis, tévy profesija, tautybé ir biisto charakteristikos nebuvo susije
su apsilankymuy pas gydytoja reguliarumu.

Vaiky fiziniy rodikliy amzZiné dinamika

Ugis. Berniuky gimimo tigis buvo 52,66+2,62 cm, mergai¢iy - 52,01£2,41 cm. Augimo
pabaigoje (aStuoniolikos mety amziuje) — 179,72+7,19 ir 167,90+£6,16 cm atitinkamai.
Beveik visose amziaus grupése berniuky tigis statistiSkai patikimai (p<0,05) didesnis nei
mergaiciy. Patikimy skirtumy nenustatyta tik 5—6 ir 9—13 metais.

Absoliutus 1igio prieaugis yra didZiausi pirmaisiais gyvenimo metais: berniuky —
25,5843,67 cm, mergaiciy — 24,78+3,68 cm. Véliau jis tolygiai maz¢ja iki paauglystes
augimo Suolio. Paauglystés laikotarpiu didZiausias mergaic¢iy absoliutus tigio prieaugis
tvyksta dvyliktais gyvenimo metais (7,02+£3,17 cm), o berniuky — keturioliktais
(7,61£3,47 cm). Berniuky absoliutus figio prieaugis yra didesnis pirmaisiais, aStuntaisiais
ir 13-18 gyvenimo metais, mergai¢iy — vienuoliktaisiais ir dvyliktaisiais. Ikimokyklinio
amziaus (nuo dvieju iki septyneriy mety) bei devyniy ir deSimties mety amziaus vaiky
absoliutus tigio prieaugis statistiSkai patikimai nesiskiria.

Taip pat analizuota figio santykinio prieaugio (%) dinamika ir lytiniai skirtumai.
Nustatyta, kad pirmyjy mety augimo greic¢io skirtumai nepatikimi, nes skiriasi abieju
ly¢iy vaiky gimimo tgiai. Nepaisant to, aStuntais bei 13-18 gyvenimo metais berniukai
auga grei¢iau nei mergaités, kuriy tigio santykiniai prieaugiai yra patikimai didesni 11-
12 metais. Paauglystés laikotarpiu didziausias mergaiciy santykinis figio prieaugis
nustatytas dvyliktais (13,68+£6,26 %), berniukyu — keturioliktais gyvenimo metais
(14,46+6,83 %).

Svoris. Berniuky gimimo svoris buvo 3578+507 g, o mergaiciy - 3449+471 g. Augimo
pabaigoje (astuoniolikos mety amziuje) — 7119211309 g ir 59953+9752 g atitinkamai.
Beveik visose amziaus grupése berniukuy svoris statistiSkai patikimai didesnis nei
mergaiciy svoris (p<0,05). Patikimy skirtumy nenustatyta tik 9 ir 12—13 amZiaus metais.
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Absoliutlis svorio prieaugis yra didZiausias pirmaisiais gyvenimo metais: berniuky —
75951192 g, mergaic¢iy — 70661141 g. Véliau jis tolygiai mazéja iki paauglystés
augimo Suolio. Paauglystés laikotarpiu didZiausias mergaiciy absoliutus svorio prieaugis
tvyksta tryliktaisiais (541443219 g), o berniuky — keturioliktais gyvenimo metais
(651944030 g). Absoliutus berniuky svorio prieaugis yra didesnis pirmaisiais penkeriais
gyvenimo meénesiais, taip pat pirmaisiais ir 14-18 metais. Kitose amZziaus grupése
berniuky ir mergaiciy absoliutus svorio prieaugis statistiSkai patikimai nesiskiria.

Santykiniy ir absoliuciy svorio prieaugiy dinamika yra labai panasi. Berniuky santykinis
svorio prieaugis yra didesnis pirmaisiais trimis gyvenimo ménesiais, taip pat pirmaisiais
ir 14-18 metais (p<0,05).

Kiino masés indeksas (KMI). Berniuky gimimo KMI buvo 12,88+1,22 kg/m?, mergaifiy
—12,72+1,19 kg/m?. Augimo pabaigoje (aStuoniolikos mety amziuje) KMI — 22,00+3,21
kg/m? ir 21,2843,33 kg/m? atitinkamai, ir yra didziausias palyginus su kitomis abieju
ly¢iy amziaus grupémis. Beveik visose amZiaus grupése berniuky KMI statistiSkai
patikimai (p<0,05) didesnis nei mergaiciy. Patikimy skirtumy nenustatyta keturiy, 7-9,
vienuolikos ir 13-16 mety amziuje.

Absoliutus KMI prieaugis yra didZiausias pirmaisiais gyvenimo metais: berniuky —
5,41+1,83 kg/m? o mergaiCiy — 5,21+1,91 kg/m? Nuo vienuoliktojo ménesio abiejy
ly¢iy vaiky absoliutus KMI prieaugis tampa neigiamas. KMI vél pradeda didéti —
mergaitéms nuo SeSeriy, o berniukams — nuo septyneriy amziaus mety. Paauglystés
laikotarpiu didziausias mergaiiy absoliutus KMI prieaugis nustatytas tryliktais
(0,93+£1,07 kg/m?), berniuky — SeSioliktais gyvenimo metais (0,84+1,28 kg/m?).
Absoliutus berniuky kiino masés indekso pokytis yra didesnis penktaisiais (tuo metu
abiejy ly¢iy vaiky KMI prieaugis yra neigiamas) ir 16-18, mergaic¢iy — 13-14 gyvenimo
metais. Kitose amziaus grupése berniuky ir mergai€iy absoliutus kiino masés indekso
prieaugis statistiSkai patikimai nesiskiria.

Santykiniy ir absoliu¢iy KMI prieaugiy dinamika yra labai panaSi. Berniuky santykinis
kiino masés indekso prieaugis yra didesnis penktaisiais ir 16-18, o mergaic¢iy — 13-14
gyvenimo metais (p<0,05).

Skirtingos fizinés buklés vaiky augimo ypatumai

Skirtingo gimimo svorio vaiky augimas. Normalaus gimimo svorio (3000-3999 g)
vaiky augima palyginome su ,,suboptimalaus‘ (2500-2999 g) ir didelio gimimo svorio
(daugiau nei 4000 g) vaiky fizinés biiklés raida.

Visy amziaus grupiy vaikai (ir berniukai, ir mergaités), gimimo metu sver¢ 4000 g ir
daugiau, buvo statistiSkai patikimai (p<0,05) sunkesni uZz savo bendraamzius.
Suboptimalaus gimimo svorio vaikai pagal svorj taip ir nepasivijo didesnio gimimo
svorio vaiky. Triju gimimo svorio grupiy berniuky svorio skirtumai augimo pabaigoje
(17-18 mety amziuje) sieké daugiau nei 5 kg, mergaiciy — beveik 10 kg.
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Berniukai, gimimo metu svér¢ 4000 g ir daugiau, nuo pat gimimo buvo patikimai
aukStesni uz kitus. StatistiSkai patikimi suboptimalaus ir optimalaus gimimo svorio
berniuky tigio skirtumai nustatyti pirmaisiais Seseriais gyvenimo menesiais, taip pat nuo
vieneriy iki ketveriy mety ir nuo trylikos mety amziaus. 17 mety amziaus berniuky tigio
skirtumas buvo didesnis nei 6 cm. Skirtingo gimimo svorio mergaiciy tigio skirtumai
buvo dar didesni: statistiSkai patikimi Gigio skirtumai nustatyti tarp visy triju mergaiciy
grupiy, o tgio skirtumas augimo pabaigoje sieké beveik 6 cm.

Skirtingy gimimo svorio grupiu (2500-2999 g; 3000-3999 g; 4000 g ir daugiau) berniuky
gimimo KMI buvo: 11,29+0,86 kg/m? 12,69+0,91 kg/m? ir 14,05+£0,99 kg/m?
(atitinkamai). Antroje pirmyjy gyvenimo mety pus€je (7-9 ménesiais) statistiSkai
patikimy KMI skirtumy nenustatéme; nuo 10 ménesio iki trylikos mety imtinai
berniukai, kurie gimimo metu svéré 4000 g ir daugiau, turé¢jo didesni KMI uz savo
bendraamzius, kity dvieju grupiu kiino masés indekso dinamika beveik nesiskyre.
Skirtingo gimimo svorio berniuky KMI skirtumai 17-18 mety amZziuje buvo nepatikimi
ir tik Siek tiek didesni nei 1 kg/m?.

Skirtingy gimimo svorio grupiu (2500-2999 g; 3000-3999 g; 4000 g ir daugiau)
mergaic¢iy gimimo KMI buvo: 11,47+0,85 kg/m?, 12,69+0,90 kg/m? ir 14,22+1,06 kg/m?
(atitinkamai). Devintaji ménes] ir 4-5 metais statistiSkai patikimy KMI skirtumy
nenustatéme; nuo 6 mety amziaus visy trijy mergaiciy grupiy KMI patikimai skyrési iki
pat augimo pabaigos. Skirtingy gimimo svorio grupiy (2500-2999 g; 3000-3999 g; 4000
g ir daugiau) mergaiiy 17 mety amziaus KMI buvo: 19,87+2,23 kg/m?, 20,98+2,78
kg/m? ir 22,20+3,52 kg/m? (atitinkamai). Skirtumai statistiSkai patikimi (p<0,05) ir
sudaro daugiau nei 2 kg/m>.

Nagrin¢jome, ar didesnio gimimo svorio vaikai kitais augimo laikotarpiais gali turéti
didesn¢ antsvorio tikimybe¢ ar biiti nutukg. Nustatéme turiniy antsvorio ir nutukusiy
vaiky dinamika su amZiumi jvairiose gimimo svorio grupése (3 lentel¢). Didelio gimimo
svorio vaikai turi didZiausig tikimybg turéti antsvorio 17 mety amziuje. Tarp mergaifiy
nustatyti statistiSkai patikimi skirtumai.

Tarp skirtingo gimimo svorio mergai¢iy nustatéme statistiSkai patikimus skirtumus,
taCiau net didelio svorio naujagimiy grupés vidutinés KMI reikSmés 17 mety amzZiuje
buvo normos ribose — 22,2043,52 kg/m?. Pagal miisy duomenis, 1990 metais gimusiy
Lietuvos septyniolikmeciy mergai¢iy vidutinis kiino masés indeksas buvo 21,03+2,97
kg/m?, t.y. daugiau nei 1 kg/m? mazesnis uz didelio svorio naujagimiy mergaiciy grupes
KMI vidurki 17 mety amzZiuje.

Teigiama, kad Siek tiek didesni kiino masés indeksa turintys paaugliai (vis dar normos
ribose) turi didesne tikimybeg suaugg turéti antsvorio ir visas su juo susijusias problemas
— auksta arterini kraujosptdi, diabeta ir kity sveikatos sutrikimy [7Zirosh ir kt., 2011].
Taigi ateityje butina iSsamiai iStirti skirtingo gimimo svorio vaiky raida bei sveikatos
bukleg suaugus, kol kas rekomenduojame atkreipti ypatinga démesi 1 didelio svorio (4000
g ir daugiau) naujagimiy augima, nes jie gali turéti didesng antsvorio ir nutukimo rizika.
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Skirtingo kiino masés indekso vaiky augimas. Skirtingo amZiaus KMI koreliacijos su
18 mety KMI yra pateiktos 4 lentel¢je. Gimimo ir 18 mety kiino masés indekso
koreliacija yra labai maza ir nepatikima. Koreliacija tarp 18 amziaus mety KMI ir 1-6
amziaus mety (ikimokyklinio laikotarpio) KMI taip pat maza, taciau augimo pabaigos ir
kity augimo laikotarpiy KMI sasajos buvo pastebimai didesnés pradedant nuo 7 amZiaus
mety. Pastaraji KMI koreliaciju augima siejame su Siame amziaus tarpsnyje vykusia
tuklumo graza.

Skirtingo 17 metu kiino masés indekso vaiky KMI augimo dinamika pateikta 6-7 pav.
Suskirstéeme vaikus pagal ju kiino masés indeksa 17 mety amziuje 1 dvi grupes: vaikai su
normaliu KMI ir vaikai su antsvoriu bei nutukimu. Naudojome 17 mety KMI dél dvieju
priezas¢iy. Pirma, turéjome dvigubai daugiau 17 amzZiaus mety vaiky duomeny nei 18
amziaus mety grupés. Antra, 17 ir 18 mety KMI tarpusavio koreliacija buvo labai stipri
(koreliacijos koeficientas didesnis nei 0,9 — Zr. 4 lentelg), taigi septyniolikos mety vaiko
KMI puikiai atspindi augimo pabaigos vaiko kiino sud¢jima. Abiejy grupiu berniukuy
KMI nesiskyre tik gimimo momentu (augimo laikotarpiai, kuriais nustatyti statistiSkai
patikimi KMI skirtumai, paZyméti grafike). Skirtumai tarp abiejy mergaiciy grupiy
egzistavo nuo pat gimimo, statistiSkai patikimy skirtumy nenustatyta tik 2—4 amziaus
metais. Augimo pabaigoje didelio ir normalaus kiino stambumo vaiky KMI dinamikos
grafikuose yra pateiktos ir Tarptautinés nutukimo darbo grupés nustatyty ribiniy KMI
reikSmiy kreives [Cole ir kt., 2000]. Matome, kad augimo pabaigoje dideli KMI tur¢je
vaikai antsvori turéjo ne nuo pat gimimo — ribiniy KMI reik§miy kreive ju KMI kryZiavo
7 amziaus metais, o zenkliai nuo jos nutolo 11-12 amziaus metais, tai yra prasidéjus
brendimui.

Skirtingo 17 mety KMI vaiky santykinis KMI prieaugis pateiktas 8-9 pav. Normalaus ir
didelio kiino stambumo KMI skirtumai berniuky grupése buvo didesni nei mergaiciy, bet
svarbiausias dalykas — santykinio KMI pokycio pobiidzio (pliuso ar minuso Zenklo) kaita
ikimokykliniu laikotarpiu. Nustatéme, kad skirtinga KMI 17 amZiaus metais turéjusiy
vaiky tuklumo grazos laikas buvo taip pat skirtingas. Normaly KMI 17 amZiaus metais
turéjusiy berniuky tuklumo graza vyko septintais, mergaiciy — SeStais amZziaus metais, o
dideli KMI 17 amziaus metais tur¢jusiy vaiky tuklumo graza vyko patikimai anksciau,
tai yra penktaisiais gyvenimo metais.

Nustatéme turin¢iy ir neturin¢iy antsvori 17 amZiaus metais berniuky ir mergaiciy
ankstyvos tuklumo graZzos paplitima 4-7 amZiaus metais (5 lentel¢): 5—-6 amZiaus metais
nustatyti statistiSkai patikimi skirtumai berniuky grup¢je. Berniuky, kurie 17 amziaus
metais turéjo normaly KMI, tuklumo graza 5-6 gyvenimo metais buvo retesné, be to, Sio
laikotarpio berniuky KMI pokyciai dazniausiai buvo vis dar neigiami. PrieSingai,
berniuky, kurie 17 amZziaus metais tur¢jo antsvori, KMI prieaugis 5-6 metais jau buvo
teigiamas. Berniukai, kuriy tuklumo graza vyko 5-6 gyvenimo metais, tur¢jo didesng
antsvorio ir nutukimo tikimybe septynioliktais amZiaus metais — Sansy santykis penktais
ir SeStais metais buvo 2,34 (1,07-5,11) ir 3,72 (1,61-8,57) atitinkamai. Mergaitéms tokios
Sansy tikimybés nenustatéme.
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Individuali vaiky augimo taky raidos jvairové
Individualios vaiky augimo taky raidos analizé atlikta dviem budais:

1. Nustatytas kiekvieno vaiko pagrindiniy rodikliy svarbiausiy procentiliy kanaly, t.y.
augimo taky kaitos daznis jvairiais amziaus tarpsniais: 0-2 metais, 3-6 metais, 7-11
ir 12-17 metais berniukams bei 7-10 ir 11-17 metais mergaitéms. Svarbiausi Gigio ir
KMI procentiliai apskaiciuoti pagal Sio darbo duomenis.

2. Individuali vaiky augimo taky raidos ivairové tirta naudojant standartizuoty Z
reikSmiy metoda: pagal konkretaus vaiko tigio ar KMI nuokrypi nuo atitinkamos
amziaus grupes iigio ar KMI vidurkio apskaiciuota kiekvieno vaiko figio ir KMI
standartizuota Z reikSmeé, tuomet kiekvienam vaiko rodikliui nustatytas absoliutus
jo Z reikSmiy pokytis ty paciy amziaus grupiy (Zr. 1 punkta) intervale.

Vidutinis pagrindiniy procentiliy kaitos daznis pateiktas 6 lentel¢je. Pagrindiniy KMI
procentiliy kaita vyko daZniau nei Gigio. Mergaiciy tgis statistiSkai patikimai daZniau
(p<0,05) keite pagrindinius procentilius pirmaisiais dvejais gyvenimo metais ir
paauglystés laikotarpiu. Stabiliausias augimo laikotarpis (kai augimo rodikliai keité
maziau pagrindiniy procentiliy) buvo 7-10(11) amziaus metais. Ikimokykliniame
amziuje (3-6 amziaus metais) ir paauglystés laikotarpiu (11(12)-17 amzZiaus metais) tigio
ir KMI pagrindiniai procentiliai kito dazniau. DidZiausia individuali augimo taky
vairove ir kaita nustatyta pirmaisiais ir antraisiais gyvenimo metais (visi skirtumai yra
statistikai patikimi, p<0,05).

Ugio ir kiino masés indekso standartizuoty Z reik§miy poky¢iai pateikti 7 lenteléje.
Tiriant individualius vaiky augimo raidos takus Siuo biudu nenustatyta statistiSkai
patikimy skirtumy (p<0,05) tarp berniuky ir mergaiciy, taip pat tarp tigio ir kiino maseés
indekso jvairoves. Kaip ir procentiliy metodu, Siuo biidu nustatyta didziausia augimo
Ivairové pirmaisiais dvejais gyvenimo metais, maziausia — jzangos 1 lytini brendima
laikotarpiu (7-11 mety beniukams ir 7-10 mety mergaitéms).

Pasaulinéje literatiiroje aptikome kelias studijas, kurios tai pat tyré¢ vaiky augimo takus
pagal augimo rodikliy pagrindiniy procentiliy kaitos metoda (angl. growth tracking)
[Lampl ir Thompson, 2007; Mei ir kt., 2004, Mei ir Grummer-Strawn, 2011; Smith ir kt.,
1976], taciau Sios studijos nagrin¢jo trumpas augimo laikotarpio atkarpas (nuo gimimo
iki vieneriy, dvieju ar penkeriy mety amziaus). D¢l santykinai ilgo vaiko augimo
laikotarpio (18-20 mety) longitudiniy augimo tyrimy atlikta labai nedaug, dominuoja
skersiniai (transversaliis) duomeny rinkimo metodai [Gravlee ir kt., 2009]. Be to, iki Siol
néra sukurtas matematinis individualios augimo taky raidos sekimo modelis, todél
pasitar¢ su zymiausiais auksologijos srities biostatistikos specialistais T. Cole, L.
Molinari, C. Assmann ir S. Koziel savo darbe nagrin¢jome vaiky augimo takus
,,Jankiniu“ biadu.

Klinikingje praktikoje ilga laika manyta, kad sveiky vaiky augimas turi vykti vieno

augimo tako ribose, o tam tikro rodiklio pagrindiniy procentiliy kaita (ypa¢ poslinkis
Zemyn) — tai augimo atsilikimo, daZniausiai dél ligos ar neigiamy augimo salyguy,
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pozymis [Lampl ir Thompson, 2007]. Taciau daugelis Zmogaus biologijos ir auksologijos
Saltiniy teigia, kad net trecdalio vaiky augimo rodikliai pakei¢ia du ir daugiau
pagrindiniy procentiliu [Smith ir kt., 1976, Mei ir kt., 2004; Mei ir Grummer-Strawn,
2011;], o tai sutampa ir su musy rezultatais. Miisy duomenimis, nestabiliausias augimo
laikotarpis yra nuo gimimo iki SeSeriy meénesiy amziaus. Minétoje literatliroje augimo
taky kaita aiSkinama tuo, kad augimo standartai, pagal kuriuos nustatomi pagrindiniai
tam tikros populiacijos augimo rodikliy procentiliai daZniausiai sudaromi naudojant
skersiniy tyrimy augimo duomenis, kurie nesuteikia informacijos apie augimo greiti.
Misy manymu, tai néra pagrindiné priezastis, nes mes naudojome rodikliy procentilius,
nustatytus pagal Sio longitudinio tyrimo duomenis. DaZng fizinés biiklés rodikliy raidos
taky kaita aiSkiname tuo, kad vaiko augimas néra tolygus linijinis procesas, kurj galima
apraSyti matematine kreive, o désningumai kol kas néra visiskai aiskis.

Aptikome ir kelis vaiky augimo taky analizés tyrimus, atliktus pagal standartizuoty Z
reikSmiy metoda [Argyle, 2003; Hermanussen, 1998; Hermanussen ir kt., 2001;
Hermanussen ir kt., 2002; Sheehy ir kt., 2002]. Manome, kad pastaraji metoda taikyti
vaiky augimo taky analizei patogiau, nes nereikia sekti rodiklio raidos ,,rankiniu® badu.
Taciau augimo taky analizé pagal rodikliy svarbiausiu procentiliy kaitos metoda yra
labai svarbi klinikinei praktikai — pediatrai ir Seimos gydytojai vertina vaiko augima
pagal augimo rodikliy procentiliy intervalus. Jie turi spresti, ar vaikas auga ir vystosi
harmoningai, ar yra augimo atsilikimas.

Misy rezultatai (6-7 lentelés) rodo, kad abu augimo taky analizés budai (procentiliy
kaitos ir standartiniy Z reik§miy pokyc¢io) leidzia panaSiai prognozuoti didZiausios ir
maziausios augimo jvairovés laikotarpius, taciau rodikliy procentiliy kaitos metodas
suteikia papildomos informacijos apie augimo lytinius skirtumus. Labai idomu ir Siek
tiek netikéta buvo tai, kad mergaiiy augimo jvairové pirmaisiais dvejais gyvenimo
metais buvo didesné nei berniuky — literatiiroje aptikome tik viena miisy rezultatus
patvirtinant] Saltini [Sheehy ir kt., 2002]. Manome, kad $§i skirtuma lemia iki Siol
neZinomi biologiniai mechanizmai, tod¢l numatant ateities auksologinius tyrimus riekétu
inicijuoti detalesni augimo taky raidos jvairoveés tyrima, siekiant iSsiaiSkinti ne tik visu
amziaus laikotarpiy ypatumus, bet ir lytiniy skirtumy priezastis.

Vaiky fizinés buklés veiksniai

Gimimo svorio veiksniai. Sunkesniy naujagimiy motinos buvo patikimai vyresnés, jos
ilgiau neSiojo vaisiy; didelio gimimo svorio vaikai patikimai daZniau gimdavo 1§
pakartotiniy gimdymuy. Sunkesniy naujagimiy berniuky tévai taip pat buvo vyresni,
mergaiciy tévy amzius patikimai nesiskyre (8-9 lentelés). Neradome jokiu etniniy bei
socialiniy ir ekonominiy skirtumy tarp skirtingo gimimo svorio vaiky grupiy (10 lentel¢).
[vertinus gimimo svorio ry$i su gyvenamaja vieta (miestas ar rajonas), skirtumai buvo
statistiSkai patikimai (p<0,05), taciau atsizvelgiant | kitus gimimo svorio veiksnius
(vaiko tautybe ir jo motinos profesija), statistiSkai patikimy skirtumy nenustatyta.

Nenustatéme etniniy ir socialiniy veiksniy jtakos gimimo svoriui. Pastaryjy mety tyrimai

[Kelly ir kt., 2008a; Tutkuviene ir kt., 2011; Young ir kt., 2010] rodo, kad skirtingy
etniniy grupiy naujagimiy gimimo svorio skirtumai daugiausia gali biiti paaiskinti
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nevienodomis socialinémis ir ekonominémis salygomis. Ta¢iau mes nenustatéme, kad
miesto ir rajono bei skirtingy profesiju motiny vaiky gimimo svoris skirtysi, ir tai galima
aiSkinti tuo, kad misy tirti vaikai gim¢ 1990 metais, kai Lietuva ka tik buvo atgavusi
Nepriklausomybg, o Soviety Sajungoje socialiniai ar ekonominiai jvairiy gyventojy
grupiy skirtumai buvo minimaliis — matyt, todél nei tévy iSsilavinimas ar profesija, nei
Seimos pajamos, nei buitinés salygos daug jtakos vaiky augimui neturéjo [Cesnys, 1970].

Kiino masés indekso veiksniai. Aptikome mergai¢iy KMI nedideliy skirtumy dél etniniy
ar socialiniy veiksniy. Gyvenamosios vietos ijtaka buvo reik§minga pirmaisiais trimis
gyvenimo meénesiais, tautybé léme statistiSkai patikimus KMI skirtumus ikimokykliniu
laikotarpiu. Motinos darbo pobiidis nebuvo susijes su mergai¢iy KMI. Tirty veiksniy
itaka berniuky KMI buvo akivaizdziai didesné. Gyvenamoji vieta lémé KMI skirtumus
nuo ketvirtojo ménesio iki pirmyjy gyvenimo mety pabaigos, vaiko tautybé ir jo motinos
darbo pobiidis — per visa mokyklini amziy (11 lentelé¢).

Ugio veiksniai. Gyvenamoji vieta (miestas ar rajonas) bei tautybé turéjo jtakos abiejy
ly¢iy vaiky augimui, taCiau skirtingais laikotarpiais. Urbanizacijos veiksnys turéjo
glauduy rys$i su berniuky digiu per visa augimo laikotarpi, tuo tarpu mergaitéms — tik nuo
paauglystés pradzios. Tautybés ir berniuky figio rySys nustatytas pirmaisiais gyvenimo
meénesiais ir augimo laikotarpio pabaigoje, o mergaitéms — nuo ikimokyklinio amZiaus
pradzios. RySkiausi skirtumai pastebéti vertinant motinos profesijos ir vaiky tigio rysi.
Pastarasis rySys buvo akivaizdus berniuky grupéje per visa augimo laikotarpi, tuo tarpu
patikimy sasaju tarp mergaiciy figio ir motinos profesijos nenustatéme (12 lentel¢). Miisuy
rezultatai patvirtina kity mokslininky i§vadas, kad berniuky fiziniai rodikliai yra jautresni
socialiniy veiksniy jtakai [ Catalano ir kt., 2010, Eriksson ir kt., 2010].

1990 metais gimusiy vaiky liesumo, antsvorio ir nutukimo paplitimo tendencijos

Nustatéme miisy tirty vaiky liesumo, antsvorio ir nutukimo paplitima pagal Lietuvos
2000-2002 mety KMI normatyvus [Tutkuviené ir Jakimaviciené, 2004], ir paaisSkéjo
miisy tirty vaiky (ir berniuky, ir mergaiciy) KMI reik§miy deSinysis poslinkis (KMI buvo
didesnis). Antsvorio ir nutukimo paplitimas buvo maziausias ikimokykliniu laikotarpiu,
véliau pamazu didéjo ir 18 amZiaus metais berniuky antsvorio ir nutukimo paplitimas
buvo 26,66 ir 8,80% (atitinkamai), o mergaiciy 25,30 ir 8,75% (atitinkamai). Kita vertus,
18 mety amziaus individo kiino masés indeksui vertinti jau gali biiti taikomos visuotinai
priimtos KMI reik§meés (antsvoriui — 25 kg/m?, nutukimui — 30 kg/m?). Vadinasi, pagal
Lietuvos 2000-2002 mety KMI duomenis vertinti augancios kartos kiino stambuma
neobjektyvu, nes Sio laikotarpio vaikai buvo palyginti liesi.

Nustatant liesumo, antsvorio ir nutukimo paplitima pagal Pasaulinés sveikatos
organizacijos KMI ribines reikSmes kyla tos pacios problemos — antsvorio ir nutukimo
hipo- ar hiperdiagnostika.

Misy tirty vaiky antsvorio ir nutukimo paplitimas pagal Siuo metu objektyviausias
Tarptautinés nutukimo darbo grupés KMI vertinimo ribines reikSmes (angl. IOTF cut-off
points for BMI) pateiktas 13-14 lentelése. Autoriy [Cole ir kt., 2000] sukonstruotos
procentiliy kreivés 18 amziaus metais atitiko suaugusiojo Zmogaus antsvorio (25 kg/m?)
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ir nutukimo (30 kg/m?) KMI reikimes. Sios ribinés KMI reikimés gali biiti taikomos
vaikams tik nuo antryjy amziaus mety. Tac¢iau daugumos Europos auksologu (taip pat ir
miisy) nuomone, kol kas Sis metodas objektyviausiais antsvoriui ir nutukimui nustatyti.
Taikant §i biida galima objektyviai palyginti jvairiy Saliy mokslininky tyrimy rezultatus.
Akivaizdu, kad miisy vaiky antsvorio ir nutukimo paplitimas yra mazas: 18 mety
amziaus berniuky — 13,60 ir 2,40% (atitinkamai), o mergai¢iy — 9,51 ir 1,90%
(atitinkamai).

1990 metais gimusiy vaiky fizinés buklés ypatumai ir tendencijos lyginant su Kkity
auksologiniy tyrimy duomenimis

Pastarojo tyrimo rezultatus palyginome su tokiomis auksologinémis studijomis:

l.

Lietuviy kidikiy longitudinis tyrimas [Cesnys, 1970]. MedZziaga buvo rinkta
1966—1968 metais Vilniuje. Tirti lietuviai, Vilniaus gyventojai, nuo gimimo iki
vienerly mety amziaus. Palyginimui su Vilniaus miesto vaikais iStirti
Marijampolés (buves Kapsukas), Kavarsko ir Kretingos lietuviy kilmes
naujagimiai. I§ viso buvo istirta daugiau nei tikstantis vaiky. Sis G. Cesnio
Lietuvoje atliktas longitudinis auksologinis tyrimas leidzia sugretinti misy
duomenis ir atsakyti i klausima, kaip kito naujagimiy ir kudikiy pagrindiniai
fiziniai rodikliai pasikeitus socialinei ir ekonominei aplinkai. Siai analizei
skyréme didZiausia démesi.

. Lietuvos vaiky populiacijos morfologinés ir funkcinés biiklés skersinis tyrimas

[Tutkuviene, 1995]. 1985—1987 metais istirti vaikai nuo 2 iki 18 mety, 1992-1994
metais surinkti Vilniaus miesto naujagimiy ir kidikiy antropometriniai
duomenys. Istirta daugiau nei 4500 vaiky. Sio tyrimo ir miisy tirty naujagimiy bei
kiidikiy rodiklius sugretinimas leidZia sprgsti apie miisy naudotos ambulatoriniy
korteliy iraSuy metodikos tiksluma (vaikai gimé ir augo tuo paciu laikotarpiu, taigi
rezultatai turéty biiti panasis).

Lietuvos vaiky svarbiausiy fizinés biklés rodikliy skersinis tyrimas
[Hermanussen ir kt, 2010]. Sis tyrimas yra didziausias Lietuvoje, i§ viso
iSmatuota daugiau nei 31000 jvairaus amziaus penkiy didZiausiy Lietuvos miesty
ir aplinkiniy rajony vaikuy.

Ikimokyklinio amZiaus (3—6 mety) vaiky fizinés buklés skersinis tyrimas
[Jakimaviciené, 2008). Tstirti 1263 Vilniaus miesto 3—6 mety vaikai. Sio ir misy
tyrimo rezultaty sugretinimas leidZia vertinti, kaip kito ikimokyklinio amziaus
vaiky augimas per pastaraji Nepriklausomybés deSimtmet;.

. Tarptautiniai Pasaulinés sveikatos organizacijos (PSO) augimo standartai [de

Onis ir kt., 2007; Hermanussen ir kt., 2010; WHO child growth standards, 2006,
WHO growth reference data for 5—19 years, 2006]. PSO skatina Siy standarty
naudojima visose pasaulio Salyse, taigi jvertinome, ar jie tinka Lietuvai.

55



Palyginimas su Lietuvos kiidikiy longitudiniu tyrimu (1966—1968). Sickdami palyginti
misy tyrimo rezultatus su G. Cesnio tyrimo rezultatais [Cesnys, 1970] kadikiy imtj
sudaréme pagal tuos pacius kriterijus, kurie buvo naudojami prie$ daugiau nei 40 mety.
Tai, kad G. Cesnys pats matavo vaikus, o mes naudojome ambulatoriniy korteliy irasy
analizés metoda, nelaikome kliGitimi palyginti Sios tyrimus. Literatiiros duomenimis,
vaiky fiziniai rodikliai per apsilankymus poliklinikoje yra matuojami palyginti tiksliai
[Howe ir kt., 2009, Smith ir kt., 2010]. Pastarajai analizei (kaip ir prie§ 40 mety) atrinkti
i$nesioti naujagimiai, gime natiiraliai, be asfiksijos reiskiniy. G. Cesnio tyrime dalyvavo
tik lietuviai, todé¢l palyginimui mes taip pat atrinkome naujagimius, kuriy abu tévai buvo
lietuviai. Abiejy tyrimy kontingentai reprezentuoja visa Vilniaus miesta.

1990 metais gime lietuviai vaikai (ir berniukai, ir mergaités) buvo aukstesni ir sunkesni.
Tacgiau po keleriy ménesiy ju augimo tempas pradédavo atsilikti nuo G. Cesnio tirty
vaiky duomeny, ir pirmyju gyvenimo mety pabaigoje visi miisy tirty kidikiy fiziniai
rodikliai jau buvo mazesni (15 lentelé). Sia tendencija siejame su neigiamu socialiniy ir
ekonominiy veiksniy poveikiu vaiky augimui, kuri puikiai iliustruoja deSimtojo
deSimtmecio pradzios Lietuvos makroekonominiai rodikliai. Bendrojo vidaus produkto
(BVP) dinamika (nuo 1988-yju — paskutiniy stabiliy mety iki Nepriklausomybés
atkiirimo) (10 pav.). 1990 metais BVP drastiSkai mazéjo ir pasieke 1988-yju lygi tik po
penkeriu mety [Statistikos departamentas prie Lietuvos Respublikos Vyriausybés.
M2010201: BVP to meto kainomis, min. lity (1990—-2009); Sadzius, 2004] taip pat vyko
infliacija (11 pav.).

Misy ir G. Cesnio [Cesnys, 1970] naujagimiy ir kadikiy augimo sugretinimas
pirmiausiai atskleidé tai, kad lyginant su septintuoju deSimtmeciu, 1990 metais abieju
ly¢iy naujagimiai buvo patikimai auktesni ir sunkesni. Si fakta galime paaiskinti tuo,
kad didziausia itaka naujagimio dydziui turi nuo motinos priklausantys veiksniai.
Motinos organizmas nuo pat savo raidos pradzios ,kaupia*® savo augimo veiksniy ir
velesniy salygu poveiki bei neStumo metu perduoda palikuoniui, t.y. vyksta augimo
programavimas. Taigi naujagimio fiziné buklé atspindi ir praeitos kartos augimo
veiksnius. Zinoma, kad antroje XX amZiaus puséje vyko daugelio Saliy, taip pat ir
Lietuvos, gyventojy fiziniy rodikliu akceleracija [Tutkuviené, 2007a], taigi miisy tirty
naujagimiy motinos, gimusios kaip tik tuo metu (1960—-1970 metais), buvo aukstesnés ir
stambesnés nei gimusios iskart po Antrojo Pasaulinio karo G. Cesnio tirty naujagimiy
motinos. Taigi logiSka, kad geresnémis salygomis gimusios ir augusios moterys visa
savo ,,sukaupta“ teigiamy augimo veiksniy ,kapitala® perdave sekanciai kartai, tai yra
savo vaikams. Dabar, kai visuomené¢je nebevyksta tokie drastiSki socialiniai pokyc¢iai,
néra kary ir bado, fiziniai naujagimiy rodikliai svyruoja labai nedaug [Cole, 2000;
Tretyak ir kt., 2005; Tutkuviené ir kt., 2007, Tutkuviené ir kt., 2011].

Lygindami miisy tyrimo ir 1970 mety tyrimo kiadikiy fizinius rodiklius pastebéjome, kad
miisy tirty vaiky fiziniai rodikliai atsiliko nuo 2-3 amziaus ménesio. Tai siejame su
neigiamu 1990-1993 mety laikotarpio socialiniu ir ekonominiu fonu, kadangi biitent apie
2-4 amziaus metus kiidikiy organizmas pradeda maziau priklausyti nuo prenataliniy
augimo veiksniy, ir pradeda formuotis individualios augimo trajektorijos (takai)
[Deoomosa ir kt., 2010], pirmiausia susijusios su socialine ir ekonomine Seimos bei
Salies bukle.
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Misy tirti vaiky kidikysté buvo 1990-1991 metais, kai drastiSkai blogéjo Lietuvos
makroekonominiai rodikliai, vyko hiperinfliacija, augo nedarbo lygis (10-11 pav.), ir visi
Sie veiksniai turéjo neigiamos jtakos miisy tirty vaiky augimo procesui. Miisy tirty vaiky
augimo atsilikimas neapsiribojo vien kudikystés laikotarpiu — steb&jome miisy tirto
kontingento augimo atsilikimg ir lygindami su 1985-1994 mety vaiky tyrimu
[Tutkuviene, 1995] bei 2003-2007 m. darzelinuky tyrimu [Jakimaviciené, 2008]. Miisy
tirti vaikai, palyginus su ekonomiskai stabiliu paskutiniu Soviety Sajungos deSimtmeciu
augusiais bendraamziais, taip pat tur€¢jo mazesni igi, svori ir kiino masés indeksa per
visa ikimokyklini laikotarpi. Teigiama, kad tgis, svoris ir KMI yra labai jautriis
retrospektyviniai rodikliai, puikiai atspindintys Salies bendra ekonoming situacija
[Hulanicka ir Bielicki, 2009].

Palyginimas su Lietuvos vaiky populiacijos morfologinés ir funkcinés biiklés skersiniu
tyrimu (1985-1994). Miisy tyrimo duomenis palyginome su J. Tutkuvienés 1985-1994
metais atliktu skersiniu auksologiniu tyrimu, pagal kurio duomemis parengta 1995
metais iSleista ir Lietuvos Sveikatos apsaugos ministerijos rekomenduota metodiné
priemon¢ ,,Vaiky augimo ir brendimo vertinimas* [Tutkuviené, 1995]. Pastarosios
metodinés rekomendacijos rezultaty analizé ypac svarbi, nes Sios studijos naujagimiy ir
kiidikiy antropometriniai duomenys buvo renkami 1992-1994 metais, taigi tirti tik
keliais metais véliau gime vaikai nei miisy kontingento. Nustatéme, kad beveik tuo paciu
laikotarpiu gimusiy ir iki vieneriy amZziaus mety augusiy vaiky fiziniai rodikliai buvo
panasis — beveik neaptikome statistiSkai patikimuy skirtumy Siuo augimo laikotarpiu. Tai
leidzia tvirtinti, kad miisy pasirinktas ambulatoriniy korteliy augimo rodikliy irasu
analizés metodas objektyviai atspindi realia augancios kartos fizing bukle ir gali buti
taikomas auksologiniuose tyrimuose, taip pat — papildyti augimo standartus.

Veélesniais amziaus laikotarpiais jau lyginome visai skirtingus vaikus — gimusius ir
augusius nepriklausomoje Lietuvoje su gimusiais dar Soviety Sajungoje. Kuo vyresnius
vaikus lyginome, tuo daugiau skirtumy tarp ju aptikdavome. Taciau musy tirty vaiky
augimas (berniuky ir mergaiciy) Zenkliai atsiliko 1-4 ir septintais amZiaus metais, ir tai
galima paaiSkinta neigiama ekonominiy veiksniy itaka (10-11 pav.).

Dar daugiau skirtumy nustatéme prasidéjus lytiniam brendimui — nuo 11 mety amziaus.
Misy tirti paaugliai savo fiziniais rodikliais lenké anks¢iau [Tutkuviené, 1995] tirtus
bendraamZius. Kai kuriose amZiaus grupése tigio skirtumai sieké daugiau nei 4 cm (pvz.,
12 mety amziaus mergai¢iy). [domu, kad misy tyrimo ir 1985-1994 metais tirty
berniuky augimas iki aStuoniolikos mety beveik susilygino, o vidutinis mergaiciy ugis
per du Lietuvos nepriklausomybés deSimtmecius Siek tiek padidéjo (nuo 166,5+7 cm iki
167,9+6,2 cm).

Svoris taip pat kito nedaug. Pavyzdziui, patikimy berniuky KMI skirtumy nenustatéme,
taiau labai sumazéjo mergai¢iy KMI. Taigi negalime teigti, kad pastaruosius abieju
ly¢iy KMI pokycius gal¢jo veikti nepakankama mityba, todél manome, kad mergaiciy
kiino masés indeksa labiausiai 1émé to laikotarpio Ziniasklaidos itaka [Tutkuviene,
2005b; Tutkuviene, 2007].
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Palyginimas su Lietuvos vaiky svarbiausiy fizinés biiklés rodikliy skersiniu tyrimu
(2000-2005). Palyginome miisy tirty vaiky fizinius rodiklius (tigi ir KMI) su 2000-2005
metais J. Tutkuvienés ir bendradarbiy tirty Lietuvos vaiky rodikliais. Kadangi tirti
kontingentai yra panaSiis (dauguma 2000-2005 metais tirty vaiky gimé ir augo jau
nepriklausomoje Lietuvoje), radome akivaizdziai maZiau skirtumy nei lygindami misy
tyrima su 1995 mety duomenimis. Taciau ir Siuo atveju lyginome misy tirtus vaikus
(augusius socialiniy ir ekonominiy salygu kaitos laikotarpiu) su stabiliu laikotarpiu
gimusiu ir tik nuo paauglystés permainy laikotarpiu augusiu kontingentu (2000-2005
mety tyrimas buvo skersinis).

Nustatéme miisy tirty abiejy lyCiy vaiky augimo atsilikima nuo vieneriy iki ketveriy
amziaus mety (prieZastis apraSéme anksc¢iau). Véliau neaptikome patikimy skirtumy tarp
berniuky rodikliy, ta¢iau nuo 15 mety statistiSkai patikimai (p<0,05) padidéjo
Stuolaikiniy mergai¢iy KMI. Pastaryju skirtumy negalime paaiSkinti brendimo
ypatumais, kadangi skirtumai isliko iki pat asStuoniolikty amZiaus mety. Misy tirty 18
mety mergai¢iy KMI (palyginus su 20002005 mety duomenimis) padid¢jo beveik 1
kg/m? (atitinkamai 21,2843,33 kg/m? ir 20,37+2,27 kg/m?).

Sugreting miisy rezultatus su dvieju kity Lietuvos vaiky tyrimy rezultatais (1985-1994 ir
2000-2005 mety) galime teigti, kad per miisy tirta Lietuvos nepriklausomybeés laikotarpi
vaiky augimas pakito mazai. Akivaizdu, kad silpo figio akceleracija, berniuky KMI
beveik nepakito, taciau apie 2000-2002 metus ypac sumazgjgs vyresniyju paaugliy KMI
pastaruoju metu veél pradéjo didéti (nuo 20,37+2,27 kg/m? iki 21,28+3,33 kg/m?) ir
beveik pasieké¢ 1985 mety KMI. Kita vertus, reikéty detalesnio auksologinio tyrimo,
siekiant 1SaiSkinti $iy skirtingy abiejy lyCiy fizinés buklés tendencijy prieZastis.

Palyginimas su ikimokyklinio amZiaus vaiky fizinés buklés skersiniu tyrimu (2003-
2007). Beveik neaptikome abieju tyrimy vaiky tgio skirtumy, tik misy tirti triju mety
amziaus berniukai buvo Zemesni nei deSimtmeciu véliau gime ju bendraamziai (97,0+4,7
cm. ir 98,0943,79 cm — atitinkamai). Taciau visy amziaus ir lyties grupiy misy tirti
vaikai buvo liesesni (ju KMI buvo mazesnis). [domu, kad nepaisant nustatyty KMI
skirtumy abieju tyrimuy vaiky tuklumo grazos (angl. adiposity rebound) laikas buvo
panaSus: miusy ir 2003-2007 metais tirty [Jakimaviciené, 2008] berniuky tuklumo graza
vyko septintais, o mergaiiy — SeStais amziaus metais.

Palyginimas su tarptautiniais Pasaulinés sveikatos organizacijos augimo standartais.
Beveik visy amziaus grupiuy Lietuvos berniukai ir mergaités buvo didesni, visi Gigio ir
svorio skirtumai statistiSkai patikimi (p<0,05). Kiino masés indeksas skyrési maziau:
berniuky KMI skirtumy nesustatyta nuo 13 mety, o mergaiciy — net nuo ketvirty amziaus
mety. Taigi misy vaiky KMI mazai skiriasi nuo Pasaulinés sveikatos organizacijos KMI
standarty. Taciau dél dideliy ir statistiSkai patikimy tigio bei svorio skirtumy tarp
Lietuvos vaiky ir PSO standarty pastaryju naudojimas musy Salyje neturi prasmes.
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ISVADOS

1. Profilaktiniy vaiky apsilankymy poliklinikoje daznis yra susijgs su vaiko
amziumi, lankoma poliklinika, gyvenamaja vieta (miestas arba kaimas), atstumu
iki poliklinikos ir vaiko gimimo eiliSkumu. Vaiko lytis, tautybé, socialiniai ir
ekonominiai veiksniai apsilankymy poliklinikoje daZniui didelés reikSmés neturi.
Vaiky augimo rodikliy jrasai ambulatorinése kortelése yra pakankamai tikslas ir
tinkami auksologinei analizei.

2. Longitudinis 1990 m. gimusiy vaiky tyrimas parodé palyginti harmoninga Sios
kartos vaiky augima.

3. Individuali pagrindiniy igio ir kiino masés indekso raidos taky kaita yra normalus
reiSkinys: KMI augimo laikotarpiu dazniau nei figis keicia raidos taka, bet abu
rodikliai dazniausiai keité vieng arba du raidos takus, t.y. tirtieji vaikai daZniausiai
augo harmoningai. DidZiausia augimo rodikliy ivairové buvo pirmaisiais ir
antraisiais metais — tuomet labiausiai kito ir svarbiausiy augimo rodikliy raidos
takai. Stabiliausias augimo laikotarpis buvo brendimo iZangos laikotarpis (7-11
metais). Skirtingy fizinés biklés vaiky augimo tendencijos skiriasi: didelio
gimimo svorio vaiky kiino masés indeksas brendimo pabaigoje yra didesnis nei
normalaus gimimo svorio vaiky, ta¢iau jvairuoja normos ribose; brendimo
pabaigoje nutuk¢ paaugliai buvo stambiis ne nuo gimimo — dazniausiai ju
antsvoris padidédavo prasidéjus tuklumo grazai, kuri vykdavo patikimai anks¢iau
nei ty vaiky, kurie brendimo pabaigoje turéjo normaly KMI.

4. Dideliy politiniy, socialiniy ir ekonominiy pertvarky laikotarpiu (1990-1993
metais) vaiky fiziniy rodikliy augimas atsiliko palyginus su stabiliais Salies raidos
laikotarpiais. Neigiami Sio laikotarpio vaiky augimo pokyciai buvo griZtami.
Nustatyti etniniai ir socialiniai abiejy lyC¢iy vaiky fizinés bukles skirtumai:
lietuviai berniukai buvo aukStesni nei etniniy mazumy berniukai (mergaiciy tigis
beveik nesiskyre); miesto vaikai — aukStesni nei kaimo vaikai, miesto mergaités
liesesnés nei rajono; motiny tarnautojy vaikai buvo auks$tesni nei darbininkiy
vaikai; be to, berniukai jautresni socialiniy faktoriy poveikiui nei mergaités.

5. Pagrindiniai vaiky fiziniai rodikliai (tigis, svoris, kiino masés indeksas) per
pastaruosius deSimtmecius mazai pakito (akceleracijos procesas sustojo).
Nepriklausomybés vaiky augimas brendimo pabaigoje parodé tam tikra pastaryju
vaiky kiino stambéjimo tendencija, taciau vaiky antsvorio ir nutukimo paplitimas
palyginti mazas.
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