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Physical status of Vilnius preschool children of different
ethnicity: a pilot study

Background. Growth and development differ between populations, and these differences are
related with the impact of internal (e. g., ethnicity) and external (e. g., socio-economic status) 
factors. The aim of the present study was to reveal the peculiarities of physical status in pre-
school children of Lithuanian and non-Lithuanian nationalities (mainly Poles and Russians) 
in Vilnius, and to verify the suitability of the existing reference standards, based on the studies 
of children of Lithuanian nationality, for evaluation of the physical development of children of 
other nationalities.

Materials and methods. Data from a cross-sectional study carried out in 2003–2006 in 
Vilnius kindergartens are presented. In total, the authors investigated 1259 healthy preschool 
children 3–6 years old. Height, leg length (symphysion height), weight, shoulder breadth, hip 
breadth, chest, waist and hip circumferences were measured according to standard anthropo-
metrical methods; the BMI was calculated. The data were analysed according to parental ethnic-
ity and socio-economic status.

Results. Physical development of Lithuanian and non-Lithuanian preschool children was 
very similar. Factor analysis showed that there was no linear correlation between body size and 
shape indices, ethnicity and social items.

Conclusions. The existing reference standards fit for preschool children of other ethnicities,
mainly Poles and Russians. Nevertheless, a study on the physical status of schoolchildren of dif-
ferent ethnicities should be conducted in Lithuania with the purpose to reveal the differences
(according to several reports, certain inequalities in the physical status of children of different
ethnicity worldwide appear mostly during sexual maturation).
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INTRODUCTION

The physical status of a child and a mature individual depends
on genetic and environmental interaction. Obviously, growth 
and development differ between populations: it is known that
body size and shape of children of different ethnicity vary wide-
ly, and these differences are related with a different maturation
tempo and also with discrepancies in final dimensions of the
mature body (1–5). However, it is not an easy task to distinguish 
between the impact of internal and external factors within a cer-
tain population.

All in all, the greatest differences in physical status were es-
tablished among populations from highly developed and very 
poor countries, and within the same population the greatest dif-
ferences in growth and development were obtained between 
children from marginal social classes (4–6). It is important that 
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the physical status of children from developing countries also 
depends on socio-economic status of a sample (7, 8). Short fi-
nal height in combination with accelerated puberty tempo is 
characteristic of small-scale primitive societies (9). On the other 
hand, it has been noticed that healthy children from the upper 
socio-economic groups differ little in growth among the coun-
tries, hence, all population groups have the same growth poten-
tial, although many do not reach this potential due to adverse 
environment (4).

Moreover, several studies have concluded that differences
between populations in prevalence of stunting and wasting were 
connected with the impact of certain environmental factors (4, 
10). The impact of socio-economic factors on the height and
BMI is also diverse: in general, BMI varies between countries 
and different ethnic and socio-economic groups of the same
country on a major scale in comparison with height variation 
(7, 8, 11–15).

Summarizing reference data from many countries such as 
United Kingdom (16, 17), Sweden (18, 19), the Netherlands (20–
22), Germany (23), Estonia (24), Czechia (25), Hungary (26, 27), 
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Belgium (28), Poland (29), France (30, 31), Italy (32–34), Spain 
(35), Greece (36), Belarus (37), Bulgaria (38), Russia (39), Turkey 
(40), Lithuania (41, 42) revealed evident differences in the height
and BMI of children from different European countries.

In general, growth of preschool children from different
countries is quite similar, but the differences in school ages and
particularly at the end of puberty are more evident. On average, 
South European children are shorter than their North European 
peers; for example, at the age of 18 years the mean height of 
Dutch boys and girls was 182.6 cm and 169.8 cm (21), whereas 
the mean height of Turkish boys and girls was 176.0 cm and 
163.1 cm (40). Analysis of conscripts’ data from eight European 
countries showed that young Portuguese men were the lowest 
and the Dutch men were the highest (43). The final height in
adulthood (20–74 years) in men varied from 170.0 cm in Spain 
to 178.9 cm in Norway and in women from 160.3 cm in Spain to 
167.1 cm in the Netherlands (12).

North American children are on average shorter than North 
European, because growth patterns of children from North 
America represent a mixture of North and South European 
growth patterns (44, 45). The height of children in Asiatic coun-
tries – Japan (46, 47), China (48, 49), Korea (50), Iran (51, 52), 
India (53) – is lower than in most European countries through-
out the growth period.

After revising a plenty of different growth references,
Ulijaszek (45) concluded that the growth patterns of all major 
population groups are likely to have a similar genetic potential, 
with the exception of Asiatics and populations with the obscure 
genetic potential (Australian aborigines, inhabitants of Pacific
Islands). Therefore, national or group-specific charts should be
used for individual growth monitoring, though it is reasonable 
to develop international charts for public health and / or epide-
miological purposes also (4, 42, 54–56).

At present, the majority of inhabitants in Lithuania (more 
than 80%) are Lithuanians (57). Therefore, most of auxological
surveys in Lithuania were focusing on children of Lithuanian 
nationality (41, 58, 59). Nevertheless, quite a big number of peo-
ple of non-Lithuanian ethnicity live in the capital city of Vilnius 
(Table 1).

The physical status of children of the other ethnicities living
in Lithuania has been poorly studied so far. The evaluation of
growth and development of children of the other ethnicities in 
Lithuania is based on the same standards as used for Lithuanian 
children. The aim of the present study was to analyse the peculi-
arities of physical status in preschool children of Lithuanian and 
non-Lithuanian nationalities in Vilnius and to verify the suit-
ability of the existing reference standards (59) for the evaluation 
of physical development of children of non-Lithuanian nation-
ality.

MATERIALS AND METHODS

The data from a cross-sectional study carried out in 2003–2006
in Vilnius kindergartens are presented in this paper. In total, 
the authors investigated 1259 healthy preschool children aged 
30–78 months (born in 1997–2003): 528 boys and 553 girls 
were investigated according to a wide anthropometric program 
(59 indices were investigated), and the main body size indices 
(height, weight, chest circumference) were measured to the ad-
ditional 178 children (87 boys and 94 girls). In the present study, 
height, leg length, weight, shoulder and hip breadths, chest, waist 
and hip circumferences were included for analysis.

The standard anthropometric methods (62) and standard
anthropometric instruments (Siber Hegner, Swiss) were used: 
height, leg length (symphysion height) were measured using a 
metal anthropometer with the accuracy of 0.1 cm; the weight was 
taken using the portable electronic scale with the accuracy of 0.05 
kg (children were in underwear clothing and without shoes); the 
breadths (shoulder and hip) were measured with the accuracy 
of 0.1 cm using a spreading calliper, and circumferences (chest, 
waist and hip) were measured with the accuracy of 0.1 cm using 
a non-stretchable tape. The BMI was calculated as the weight in
kilograms divided by the square of the height in meters.

The questionnaires on parental ethnicity, as well as on differ-
ent social items were filled in by parents. According to parents’
ethnicity, two groups of children were compiled: if both parents 
recorded the Lithuanian nationality, the child was included 
into the Lithuanian group, and if both or one parent recorded 
non-Lithuanian nationality, the child was included into the 
non-Lithuanian group. Parental education was grouped as fol-
lows: secondary or lower, vocational, higher and university. Four 
groups of parental occupation were compiled: manual workers; 
non-manual employees; self-employed and employed profes-
sionals / non-professionals and higher civil servants; and unem-
ployed. Two groups of familial status were compiled: complete 
family and incomplete family (more often after divorce).

The statistical analysis was performed using the standard
statistical program SPSS for Windows (version 10). Descriptive 
statistics for raw data and standard z-scores for all measure-
ments were calculated using the mean and SD of a total sample 
(standard scores show a deviation of the measurement from the 
sample mean, and it is possible to compare different indices and
to figure them together). The comparison of body size indices
between different sex, age and ethnicity groups was performed
by ANOVA. The multivariate factor analysis of socio-economic
status (education and occupation of parents, familial status), 
ethnicity, and body size indices was performed by the method of 
principal components with varimax rotation and Kaiser’s nor-
malization.

Table 1. Population by ethnicity (%) in Lithuania and Vilnius city (sources: 57, 60, 61)

Ethnicity
Lithuania Vilnius

1959 1989 2001 1945 1959 1970 1979 1989 2001

Lithuanian 79.3 79.6 83.5 6.9 33.6 42.8 47.3 50.5 57.8

Polish 8.5 7.0 6.7 82.7 20.0 24.5 22.2 18.8 18.7

Russian 8.5 9.4 6.3 7.4 29.4 18.3 18.0 20.2 14.0

Belarussian 1.1 1.2 1.2 1.3 6.5 6.5 6.4 5.3 4.0

Other or unmarked 2.6 2.8 2.3 1.7 10.5 7.9 6.1 5.2 5.5
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RESULTS

The distribution of children by sex, age and the ethnicity of par-
ents is presented in Table 2. As expected, the majority of children 
were from Lithuanian families, and about one fifth of the study
cohort were non-Lithuanians (mainly Poles and Russians). The
nationality of parents in detail is presented in Fig. 1.

The education of parents is presented in Table 3: significant
differences between education of parents with different ethnici-
ties were evident. Lithuanian parents had a higher level of edu-
cation in comparison with non-Lithuanian ones.

Table 2. Parental ethnicity (%) of the study cohort

Gender 
Age, 

years

Ethnicity of parents

Lithuanian Other 

N % N % 

Boys

3 105 83.3 21 16.6

4 123 79.4 32 20.6

5 131 78.0 37 22.0

6 128 78.5 35 21.5

Total 487 79.7 125 20.3

Girls

3 104 79.4 27 20.6

4 121 72.9 45 27.1

5 126 78.8 34 21.2

6 154 81.1 36 18.9

Total 505 78.1 142 21.9

Fig. 1. Parental ethnicity (%) of children

Table 3. Parental education (%) of the study children

Education Secondary or lower Vocational Higher University

Ethnicity Lithuanians Other Lithuanians Other Lithuanians Other Lithuanians Other

Father 11.5 34.8 8.1 14.7 22.6 26.3 56.8 24.2

Chi test p = 0.000 p = 0.0025 p = 0.234 p = 0.000

Mother 8.8 32.5 5.0 10.0 25.0 28.8 61.2 28.7

Chi test p = 0.000 p = 0.004 p = 0.243 p = 0.000

The descriptive statistics of different body size and shape in-
dices is presented in Tables 4 and 5. The height and leg length of
Lithuanian boys was bigger than of their non-Lithuanian peers 
in all age groups, except the age of 4 years, but the differences
were statistically insignificant (p > 0.05). The transverse mea-
surements, circumferences and BMI did not differ. The height
and leg length of Lithuanian girls did not differ in all age groups, 

Table 4. Descriptive statistics for body size and shape indices in boys of different ethnicity (no statistically significant differences were obtained)

Age 
(years)

Ethnicity 
group

N*
(N**)

Height,
cm

Leg 
length, cm

Shoulder 
breadth, 

cm

Hip
breadth, 

cm

BMI,
kg/m2

Chest  
circumference, 

cm

Waist  
circumference, 

cm

Hip
circumference, 

cm

X SD X SD X SD X SD X SD X SD X SD X SD

3 

Lithuanian
105

(102)
98.2 3.8 43.8 2.7 22 1.0 16.3 0.8 16.4 1.3 52.2 2.4 50.8 3.0 55.2 3.3

Other
21

(21)
97.5 3.7 43.0 2.5 21.8 0.9 16.0 0.7 16.5 1.4 51.9 2.0 50.9 2.9 55.1 3.6

4 

 

Lithuanian
123

(105)
104.6 4.4 48.3 2.9 23.1 1.0 17.2 0.9 16.0 1.2 53.7 2.4 51.7 2.7 57.3 3.2

Other
32

(25)
104.3 4.4 48.5 2.8 23.1 1.0 16.9 1.0 16.0 1.2 54.1 2.2 51.4 3.3 58.1 3.9

5

 

Lithuanian
131

(106)
112.0 4.7 53.2 3.0 24.6 1.3 18.2 1.2 15.8 1.7 56.0 3.3 53.4 3.7 60.2 4.3

Other
37

(27)
111.2 5.0 52.6 3.4 24.2 1.3 17.7 1.0 16.0 1.5 55.7 3.8 54.1 4.7 60.3 4.3

6

Lithuanian
128

(110)
119.0 5.3 57.5 3.6 25.7 1.3 19.1 1.1 15.8 1.3 57.4 2.9 54.7 3.4 62.5 4.3

Other
35

(29)
117.4 4.7 56.4 2.8 25.5 1.3 19.0 1.0 16.1 1.7 57.7 3.5 54.8 4.1 63.1 4.8

* The total number of children.
** The number of children investigated according to a wide program.
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Table 5. Descriptive statistics for body size and shape indices in girls of different ethnicity (statistically significant differences, p < 0.05, are presented in bold)

Age 
(years)

Ethnicity 
group

N*
(N**)

Height,
cm

Leg 
length, 

cm

Shoulder 
breadth, 

cm

Hip
breadth, 

cm

BMI,
kg/m2

Chest  
circumference, 

cm

Waist  
circumference, 

cm

Hip
circumference, 

cm

X SD X SD X SD X SD X SD X SD X SD X SD

3 

Lithuanian
104

(101)
96.7 4.2 43.4 2.7 21.5 1.0 16.0 0.9 16.2 1.2 50.9 2.1 50.0 2.5 55.4 2.9

Other
27

(27)
95.6 5.1 42.8 3.6 21.2 1.1 15.7 0.9 16.1 1.2 50.3 2.6 49.1 3.0 54.7 4.0

4 

 

Lithuanian
121

(104)
103.5 4.8 48.0 3.0 22.7 1.0 16.9 1.0 15.8 1.3 52.4 2.6 50.8 2.7 57.4 3.4

Other
45

(32)
103.4 5.4 48.0 3.1 22.8 1.0 16.8 1.2 16.1 1.2 52.6 2.7 51.1 2.7 57.7 3.6 

5

 

Lithuanian
126

(104)
110.9 4.9 53.2 3.0 24.0 1.1 17.8 0.9 15.6 1.1 54.1 2.7 52.1 2.9 60.7 3.6

Other
34

(23)
111.3 6.0 53.2 4.0 24.3 1.5 17.9 1.1 16.0 1.3 55.4 3.4 53.5 3.2 61.4 4.2

6

Lithuanian
154

(134)
117.8 5.2 57.2 3.6 25.3 1.3 18.7 1.0 16.0 1.6 56.5 3.5 54.0 3.9 63.9 4.1

Other
36

(28)
117.3 4.8 57.1 3.7 25.2 1.5 18.5 1.0 16.3 1.8 57.5 4.1 54.5 4.1 64.5 4.6

* The total number of children.
** The number of children investigated according to a wide program.

Fig. 2. Comparison of z scores for body size and shape indices in preschool boys of different ethnicity
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except at the age of 3 years, but the differences were statistically
insignificant (p > 0.05). Transverse measurements, circumfer-
ences and BMI were very similar almost in all age and sex groups. 
Lesser chest and waist circumferences in Lithuanian 5-year-old 
girls were the only statistically significant findings (p < 0.05).

A comparison of the mean z-scores of different indices of
Lithuanian and non-Lithuanian boys and girls is presented in Figs. 
2 and 3 (CI 95%). The distribution of certain measurements around
the mean (zero line) was revealed. The variation of different indices
was obviously unequal in Lithuanian and non-Lithuanian children: 
the variation was larger for all indices of non-Lithuanian children. 
It could be due to a rather small number of children in the non-
Lithuanian group. Some tendencies in z-scores of different body
measurements could be traced. Almost in all age groups (except the 
age of 4 years) Lithuanian boys were slightly (but insignificantly)
taller in comparison with non-Lithuanian children. A more or less 
analogous tendency was observed in the distribution of leg length, 
and perhaps, the shorter legs determined the lower height of non-
Lithuanian boys. Transverse measurements were slightly lower and 
the BMI slightly higher in non-Lithuanian boys in comparison with 
their Lithuanian peers, and body circumferences did not differ.

The differences between the physique of Lithuanian and non-
Lithuanian girls were obscure. The height of non-Lithuanian
and Lithuanian girls was very similar, whereas non-Lithuanian 
girls were insignificantly shorter in most of age groups. The

transverse measurements did not show evident differences in
Lithuanian and non-Lithuanian preschool girls, either. The body
circumferences and BMI in non-Lithuanian girls in most cases 
were slightly but insignificantly larger than in Lithuanian girls.

Multivariate factor analysis based on principal components 
extracted three main factors for boys and four factors for girls 
(Tables 6, 7). Only factors with the eigenvalues more than 1.0 were 
introduced to the factorisation. Loadings of sorted rotated fac-
tors were distributed in the columns in a diminishing sequence 
(loadings less than 0.25 were replaced by zero). The cumulative
proportion of the total variance depending on these factors was 
69.6% in boys and 75.3% in girls. The first factor in boys as well
as in girls was positively correlated with all morphological indi-
ces except the BMI and could be called the “body size” factor. A 
separate group of certain body indices composed the third “fat-
ness” factor: the BMI and body circumferences were positively 
related within this factor. All social items comprised a separate 
group (“social factor”) which was independent of the other items 
included into the factor analysis. The ethnicity negatively corre-
lated with the social factor in both sexes. Familial status in the 
factor analysis of girls’ indices formed a separate column which 
was influenced by the fourth factor, while in boys it fell within
the “fatness factor”. However, it could not essentially change the 
general interpretation of the factor analysis in boys and girls and 
shows a random variation of different indices of the sample.

Fig. 3. Comparison of z scores for body size and shape indices in preschool girls of different ethnicity
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Thus, the physical development of Lithuanian and non-
Lithuanian preschool children was very similar. Moreover, the 
factor analysis showed that there was no linear correlation be-
tween body size and shape indices, ethnicity and social items in 
preschool Vilnius children of different ethnicities.

DISCUSSION

From the very beginning Vilnius was a multicultural city, and 
people of different ethnicities used to live in it (63). Some ethni-
cal minorities (local Poles) in the Vilnius city and the surround-
ing regions originated in the 16th–20th centuries as a result of 
historical and cultural processes (e. g., polonisation), and there 
was no evident migration from Poland (60). Consequently, 
it could be presumed that genetically local Poles are closer to 
Lithuanians than to Poles from Poland. Data of craniometrical 
and odonthoglyphical investigations carried out in Lithuania 
confirm this hypothesis (64, 65).

Moreover, a study of Vilnius and Kaunas preschool children 
in 1962–1966 (66) reported some facts about Lithuanian and 
Russian peers: no statistically significant differences between
the main indices (height-for-age, weight-for-age and chest cir-
cumferences) of physical status were found between Lithuanian 
and Russian preschool children of both sexes. The other mea-
surements (e. g., body proportions) were not analysed in that 
study.

According to data of N. Kairiūkštytė, the present day in-
habitants of Vilnius, are mainly the offspring of people who
moved from different villages and small towns to the capital
city of Vilnius after the Second World War. The huge migra-

tion of people was the main cause of floating population in
Vilnius in 1945–1960: local Poles and refugees from Poland 
were transferred to Poland during the so-called repatriation, 
many Lithuanians came to the capital from the other places of 
Lithuania, and Russians immigrated to Vilnius from the Soviet 
Union. A decrease of people of other ethnicities happened after
the independence was renewed in 1990 (60), and the latest de-
mographic data have shown, that large-scale immigration isn’t 
characteristic of Vilnius at present (57). The majority of people
who moved to Vilnius in the last few years were Lithuanians 
from the other parts of Lithuania or returnees from abroad.

At present, there are kindergartens with different languages
of education (Lithuanian, Russian, Polish) in Vilnius. Polish and 
Russian children have a possibility to be educated in their native 
languages, but their parents often choose Lithuanian kindergar-
tens and schools. The number of children attending different
kindergartens of Vilnius is presented in Table 8 (67, 68). There
are no official data on how many children of the other nation-
alities attend Lithuanian kindergartens, but our study indicates 
that about 20% of children are non-Lithuanians (the majority of 
them are local Poles or Russians), and this fact corresponds to 
the ethnical structure of Vilnius citizens.

A review of recent growth studies (16–42) showed individual 
inequalities in the physique of children and adolescents world-
wide. Moreover, several studies proved specific distinctions in
the body size of children of certain ethnicities living in the same 
country (69–75). That’s why, some important questions arise for
many specialists: Are the national standards based on the data of 
the major ethnical group of the country suitable for evaluating 
the physical status of children from other ethnic groups living in 

Table 6. Sorted rotated factor loadings of body size and shape indices, ethnicity 
and social items in boys (loadings less than 0.25 have been replaced by zero)

Index
Factor

1 2 3

Height 0.968

Leg length 0.950

Shoulder breadth 0.938

Hip breadth 0.928

Hip circumference 0.858 0.429

Chest circumference 0.841 0.450

Waist circumference 0.714 0.624

Education of father 0.825

Education of mother 0.824

Occupation of father 0.736

Occupation of mother 0.452

Ethnicity –0.409

BMI 0.926

Family status 0.291

Cumulative %

Eigenvalue

40.008

5.887

56.732

2.403

69.622

1.458

Table 7. Sorted rotated factor loadings of body size and shape indices, ethnicity 
and social items in girls (loadings less than 0.25 have been replaced by zero)

Index
Factor

1 2 3 4

Height 0.984

Leg length 0.971

Shoulder breadth 0.929

Hip breadth 0.910

Hip circumference 0.831 0.482

Chest circumference 0.774 0.531

Education of father 0.849

Education of mother 0.788

Occupation of father 0.726

Ethnicity –0.511

Occupation of mother 0.314 –0.274

BMI 0.955

Waist circumference  0.606 0.684

Family status 0.948

Cumulative %

Eigenvalue

37.638

5.780

53.708

2.341

68.033

1.405

75.331

1.021

Table 8. The distribution (%) of children in Vilnius kindergartens with different languages of education (sources: 67, 68)

Year The total number of children Children (%) in Lithuanian 

kindergartens

Children (%) in 

Russian kindergartens

Children (%) in Polish 

kindergartens

2003 18809 79.7 14.5 5.7

2004 19027 79.7 14.6 5.5

2005 19795 79.2 15.3 5.3
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the country? Is it correct to combine data on all children from a 
certain population together and to compile reference standards 
for the evaluation of growth and development of all children of 
that population?

As the current international opinion holds that ethnic differ-
ences in growth are minimal in comparison with the effect of so-
cio-economic differences, another important issue for children
sampling for the growth reference study is the evaluation of their 
socio-economic status. For example, “socio-economic status, 
that does not constrain growth” was among criteria defined for
the selection of the reference population for WHO Multicentre 
Growth Reference Study (56). R. J. Rona revised more than 30 
papers on height and socio-economic status in various European 
countries (11). Although there are many publications in relation 
to this issue, there is also a large variation in the methodology, 
results and reported conclusions. The following contributors of
socio-economic status were explored more often: social class,
family size, parental education, differences between geographi-
cal areas or population density, unemployment, family conflict.
Though the definition of social classes was usually based on oc-
cupation, peculiarities of income in different social groups of
certain countries were often unvalued. Despite the diversity of
conclusions, in most cases, the height was positively associated 
with higher social status. Many recent publications evaluated 
the impact of socio-economic status on children’s BMI, and the 
main results showed that in developed countries higher BMI 
values were associated with lower familial social status (4, 13).

The presented study did not reveal important differences
in the physique between preschool children of Lithuanian and 
non-Lithuanian ethnicities, moreover, social status and body 
size indices had no linear correlation. The main disadvantage of
this analysis was insufficient number of children from ethnical
minorities in all age and sex groups, and it could influence the
results. On the other hand, multivariate factor analysis of main 
body size indices, ethnicity and social items of total sample of 
investigated preschool children (more than 1200 children) 
was based on quite sufficient number of non-Lithuanian boys
(n = 125) and girls (n = 142), and showed the independent 
variability of body size, ethnicity and social status of the child 
(Tables 7, 8).

Nonetheless, certain correlation between ethnicity and so-
cial status was noticed in total sample of Lithuanian and non-
Lithuanian children, but those two factors did not correlate with 
body size indices by simple linear regression. This could lead
to conclude, that further analysis on physical development of 
children with different social status in relation with ethnicity
should be performed, and the investigations on growth and de-
velopment of children of various ethnical minorities should be 
continued and expanded on more numerous data.

Summarizing the worldwide experience in compiling the 
reference growth standards certain sampling problems arise for 
many investigators (4). For example, in The Netherlands refer-
ence growth standards based on the 1997 national survey of 
14500 children from birth to 20 years excluded data of children 
of non-Dutch ethnicity, unless one parent was Dutch and the 
other was West European (21). In Hungarian National Growth 
Study (1982–1985) data were recorded from a random sample 
of 41000 children aged 3 to 18 years, and minority children (5%) 

were included (26). In Belgium the Flemish Growth Charts for 2–
20 years were based on a representative sample of 7920 Flemish 
boys and 8176 Flemish girls, examined between 2001–2004, and 
were recommended for the growth evaluation of children who 
have at least one parent of “Flemish origin” (28).

In the European countries, where immigrants from geo-
graphically distant countries or different ethnical groups form
quite significant part of population, the growth of children from
ethnical minorities is investigated separately from the main eth-
nical group. For example, Moroccan children in The Netherlands
were substantially shorter than Dutch children; girls had higher 
weight-for-height and BMI for age and earlier menarche (69). 
Turkish children in The Netherlands were considerably shorter
and more overweight than Dutch children (70). Moreover, the 
prevalence of overweight and obesity was considerably higher 
among Turkish and Moroccan children in comparison with 
Dutch children (71). Turkish schoolchildren under 10 years of 
age from families of extremely low socio-economic levels, born 
in Sweden, were significantly shorter than Swedish children,
the differences started in preschool years (72), and the authors
concluded that only genetic factors could not explain the dif-
ference in height-for-age. Another study of preschool Turkish 
children in Stockholm revealed their growth very close to that 
of the Swedish standards (73). Trends in growth and obesity 
in children of ethnic groups living in Britain were as follows: 
Afro-Caribbean children were tall and slim, but other groups 
(Urdu / Punjabi, Gujarati or other Indian language speaking) 
showed tendency towards greater obesity (74). The prevalence
of overweight and obesity was higher for migrant children 
(Turkish, Russian, Polish) living in Germany (75).

In countries with a particularly heterogeneous population 
(e. g., the USA) unique standards were produced for all racial-
ethnic groups: white, black and Mexican American (76). In 
some countries, where national paediatric system for collecting 
anthropometric and nutritional data does not exist, it is recom-
mended to use other certified reference standards, e. g., 2000
CDC Growth Charts in Canada (77).

On the other hand, attempts of producing universal standards 
for growth monitoring appeared recently. The first international-
ly recommended growth references for children and adolescents 
were based on the 1977 NCHC growth charts (1). WHO multicen-
tre growth reference study, released in 2006, was based on data of 
6 countries: Brazil, Ghana, India, Norway, Oman and USA (56). 
WHO recommends it for evaluating of children’s growth from 
birth to 5 years of age. It was concluded, that children from di-
verse ethnic groups grow very similarly during the first 5 years of
life, if the environment supports healthy development (56). The
feasibility to perform a similar growth study of school-aged chil-
dren and adolescents is on the focus recently (55).

However, it is advisable to remember the opinion (42, 45) 
that international growth references should be used with cau-
tion. The main problem is the choice of cut-offs. The highest and
lowest centiles vary widely, and a potential misclassification, es-
pecially for determining the deficit of height, may occur. On the
other hand, international cut-offs may be useful for evaluation
of overweight and obesity with the purpose to compare different
countries (54).
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In the methodological considerations about the way of 
sampling, in growth studies there is also the opinion (78) that  
recent migrants should be excluded from the studies, while olden 
migrants should be considered as having become integrated in the 
population, and children from mixed marriages cannot be excluded, 
either, as they are part of the changed gene pool of the population.

According to our study, certain differences in the physical
status of preschool children of Lithuanian and other ethnici-
ties are statistically insignificant, hence, the existing reference
standards based on the study of children of Lithuanian national-
ity (59), in general, are suitable for preschool children of other 
ethnicities, mainly for Poles and Russians. Moreover, further 
analysis of the other data on children could be performed, in-
cluding data on non-Lithuanian children. Nevertheless, cer-
tain differences in body measurements of children of different
ethnicities could appear not only due to unequal sample sizes, 
but also due to a variety of the ethnicity of children: it was im-
possible to compile separate numerous groups of children of a 
certain non-Lithuanian nationality (Poles, Russians, etc.) for the 
analysis in this pilot study. It would be reasonable to examine 
the growth indices of Lithuanian children and children of other 
ethnicities separately (compiling separate numerous groups of 
Poles, Russians, etc.); specifically, schoolchildren and adoles-
cents of various ethnicities should be investigated, because the 
major discrepancies in growth indices could be expected during 
the process of sexual maturation (4).

Received 16 April 2007 
Accepted 16 May 2007

References

 1. WHO Expert Committee. Physical Status: The Use and
Interpretation of Anthropometry. Geneva: Report of a 
WHO Technical Report Series No 854; 1995.

 2. Ulijaszek SJ, Johnston FE, Preece MA, editors. TheCambridge
Encyclopedia of Human Growth and Development. 
Cambridge: Cambridge University Press; 1998.

 3. Bogin B. Patterns of Human Growth. 2nd ed. Cambridge: 
Cambridge University Press; 1999.

 4. Roche AF, Sun SS. Human Growth: Assessment and 
Interpretation. Cambridge: Cambridge University Press; 
2003.

 5. Hauspie RC, Cameron N, Molinari L. Methods in Human 
Growth Research. Cambridge: Cambridge University 
Press; 2004.

 6. Frongillo EA, Hanson KMP. Determinants of variability 
among nations in child growth. Ann Hum Biol 1995; 22: 
395−411.

 7. Martorell R, Kettel Khan L, Hughes ML et al. Overweight 
and obesity in preschool children from developing coun-
tries. Int J Obes 2000; 24: 959−67.

 8. De Onis M, Blossner M. World Health Organization glo-
bal database on child growth and malnutrition: method-
ology and applications. Int J Epidemiol 2003; 32: 518−26.

 9. Walker R, Gurven M, Hill K et al. Growth rates and life 
histories in twenty-two small-scale societies. Am J Hum 
Biol 2006; 18: 295−311.

 10. Frongillo EA, de Onis M, Hanson KMP. Socioeconomic 
and demographic factors are associated with worldwide 
patterns of stunting and wasting of children. J Nutr 1997; 
127: 2302−9.

 11. Rona JR. The impact of the environment on height in
Europe: conceptual and theoretical considerations. Ann 
Hum Biol 2000; 27(2): 111−26.

 12. Cavelaars AEJM, Kunst AE, Geurts JJM, et al. Persistent 
variations in average height between countries and 
between socio-economic groups: an overview of 10 
European countries. Ann Hum Biol 2000; 27(4): 407−21.

 13. Wang Y, Lobstein T. Worldwide trends in childhood over-
weight and obesity. Int J Pediatr Obes 2006; 1: 11–25.

 14. Cossrow N, Falkner B. Race / ethnic issues in obesity and 
obesity-related comorbidities. J Clin Endocr Metabol 
2004; 89(6): 2590−4.

 15. Freedman DS, Kettel Khan L, Serdula MK, Ogden CL, 
Dietz WH. Racial and ethnic difference in secular trends
for childhood BMI, weight, and height. Obesity 2006; 
14(2): 301−8.

 16. Freeman JV, Cole TJ, Chinn S, Jones PRM, White EM, 
Preece MA. Cross-sectional stature and weight reference 
curves for the UK, 1990. Arch Dis Child 1995; 73: 17−24.

 17. Cole TJ, Freeman JV, Preece MA. Body mass index refer-
ence curves for the UK, 1990. Arch Dis Child 1995; 73: 
25−9.

 18. He Q, Albertsson-Wikland K, Karlberg J. Population-based 
body mass index reference values from Goteborg, Sweden: 
birth to 18 years of age. Acta Paediatr 2000; 89: 582−92.

 19. Albertsson-Wikland K, Luo ZC, Niklasson A, Karlberg J. 
Swedish population-based longitudinal reference values 
from birth to 18 years of age for height, weight and head 
circumference. Acta Paediatr 2002; 91: 739−54.

 20. Cole TJ, Roede MJ. Centiles of body mass index for Dutch 
children aged 0−20 years in 1980 − a baseline to assess 
recent trends in obesity. Ann Hum Biol 1999; 26: 303−8.

 21. Fredriks AM, Van Buuren S., Burgmeijer RJF et al. 
Continuing positive secular growth change in the 
Netherlands 1955–1997. Pediatr Res 2000; 47(3): 316−23.

 22. Fredriks AM, van Buuren S, Burgmeijer RJF, et al 
Groeidiagrammen (2e, herziene en vermeederde druk) 
[Growth diagrams, second edition]. Houten: Bohn Stafleu
van Loghum; 2002.

 23. Kromeyer-Hauschild K, Wabitsch M, Kunze D et al. 
Perzentile für den Body mass index für Kinder im Alter 
von 0 bis 18 Jahren. Monatsschr Kinderheilkd, 2001; 149: 
807−18.

 24. Grünberg H, Adojaan B, Thetloff M. Kasvamine ja kas-
vuhäired. Metoodiline juhend laste füüsilise arengu hin-
damiseks. Tartu, 1998.

 25. Bláha P, Vignerová J, Riedlova J, Kobzova J, Krejčovský 
L, Brabec M. Celostátní antropologický výzkum dĕtí a 
mládeže 2001 (Českà Republika). Praha: SZU; 2005.

 26. Eiben OG, Barabas A, Panto E. The Hungarian National
Growth Study. Humanbiologica Budapestiensis, 1991; 21: 
1−121.

 27. Nemeth A, Eiben OG. Secular growth changes in Budapest 
in the 20th century. Acta Med Auxol 1997; 29: 5−12.



Physical status of Vilnius preschool children of different ethnicity: a pilot study 83

 28. Roelants M, Hauspie R. Flemish Growth Charts 2–20 
years. Use and Interpretation. Vrije Universiteit Brussel: 
Laboratorium voor Antropogenetica, 2004 [accessed 
2006 Aug 8]; Available from: http://www.vub.ac.be/groei-
curven.

 29. Malinowski A., Chlebna-Sokół D. Dziecko łódzkie: metody 
badań i normy rozwoju biologicznego. Łódź: Ankal; 1998.

 30. Demoulin F. Secular trend in France. In: Bodzsár ÉB, 
Susanne C, eds. Secular Growth Changes in Europe. 
Budapest: Eötvös University Press; 1998; 109−34.

 31. Rolland-Cachera MF, Cole TJ, Sempe M, Tichet J, 
Rossignol C, Charraud A. Body mass index variations: 
centiles from birgth to 87 year. Eur J Clin Nutr 1991; 45: 
13−21.

 32. Luciano A, Bressan F, Zoppi G. Body mass index refer-
ence curves for children aged 3–19 years from Verona, 
Italy. Eur J Clin Nutr 1997; 51: 6−10.

 33. Floris G, Sanna E. Some aspects of the secular trends 
in Italy. In: Bodzsár ÉB, Susanne C, eds. Secular Growth 
Changes in Europe. Budapest: Eötvös University Press; 
1998: 207−32.

 34. Sanna E, Palmas L. Changes in body and head dimen-
sions in urban Sardinian children (3–5 years) from 1986 
to 2001. Ann Hum Biol 2003; 30: 295−303.

 35. De la Puente ML, Canela J, Alvarez J, Salleras L, Vicens-
Calvet E. Cross-sectional growth study of the child and 
adolescent population of Catalonia (Spain). Ann Hum 
Biol 1997; 24(5): 435−52.

 36. Papadimitriou A. Growth and development of Greek chil-
dren in the twentieth century. In: Bodzsár ÉB, Susanne C, 
eds. Secular Growth Changes in Europe. Budapest: Eötvös 
University Press; 1998: 161−73.

 37. Hurbo T. Laws of variability in physical development of 
children from Belarus during the period of first child-
hood (from 4 till 7). [PhD Thesis]. Minsk: The Institute of 
Arts, Etnography and Folklore of the National Academy 
of Sciences of Belarus; 2005.

 38. Mladenova S. Anthropological characteristics of growth 
and development processes in Smolyan children and ado-
lescents in contemporary living conditions. [PhD Thesis].
Plovdiv: University of Plovdiv; 2003.

 39. Година ЕЗ, Хомякова ИА, Задорожная ЛВ, Пурунджан АЛ, 
Гилярова ОА, Зубарева ВВ, Степанова АВ, Фомина ЕИ. 
Московские дети: основные тенденции роста и развития на 
рубеже столетий. Часть 1. [Children in Moscow: main trends 
in the growth and development on the border between centuri-
es. Part 1.] Вопросы антропологии 2003; 91: 42−60.

 40. Neyzi O, Furman A, Bundak R, Gunoz H, Darendeliler F, 
Bas F. Growth references for Turkish children aged 6 to 18 
years. Acta Paediatr 2006; 95: 1635−41.

 41. Tutkuviene J. Sex and gender differences in secular trend
of body size and frame indices of Lithuanians. Anthrop 
Anz 2005; 63(1): 29−44.

 42. Tutkuviene J. Body size indices for growth monitoring of 
Lithuanian children and adolescents: comparative study 
of height. Acta Medica Lituanica 2005; 12(1): 9−14.

 43. Larnkjær A, Schrøder SA, Schmidt IM, Jørgensen MH, 
Michaelsen KF. Secular change in adult stature has come 

to a halt in northern Europe and Italy. Acta Paediatr 2006; 
95: 754−55.

 44. Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, Flegal 
KM, Guo SS, Wei R, Curtin LR, Roche AF, Johnson CL. 
CDC Growth Charts: United States. Adv Data 2000; 314: 
1−27 [accessed 2006 Aug 8]. Available from: http://www.
cdc.gov/growthcharts.

 45. Ulijaszek SJ. Between-population variation in pre-adoles-
cent growth. Eur J Clin Nutr 1994; 48 (suppl 1): 5−14.

 46. Tanaka C, Murata M, Homma M, Kawahara T. Reference 
charts of body proportion for Japanese girls and boys. 
Ann Hum Biol 2004; 31: 681−9.

 47. Inokuchi M, Hasegawa T, Anzo M, Matsuo N. Standardized 
centile curves of body mass index for Japanese children 
and adolescents based on the 1978–1981 national survey 
data. Ann Hum Biol 2006; 33: 444−53.

 48. Li H, Leung SSF, Lam PKW, Zhang X, Chen XX, Wang SL. 
Height and weight percentile curves of Beijing children 
and adolescents 0–18 years, 1995. Ann Hum Biol 1999; 
26(5): 457−71.

 49. Leung SS, Cole TJ, Tse LY, Lau JT. Body mass index refer-
ence curves for Chinese children. Ann Hum Biol 1998; 25: 
169−74.

 50. Yun DJ, Yun DK, Chang YY, Lim SW, Lee MK, Kim SY. 
Correlation among height, leg length and arm span in grow-
ing Korean children. Ann Hum Biol 1995; 22(5): 443−58.

 51. Hosseini M, Carpenter RG, Mohammad K. Growth charts 
for Iran. Ann Hum Biol 1998; 25(3): 237−47.

 52. Hosseini M, Carpenter RG, Mohammad K. Body mass 
index reference curves for Iran. Ann Hum Biol 1999; 26: 
527−35.

 53. Khadgawat R, Dabadhao P, Mehrotra RN, Bhatia V. 
Growth charts suitable for evaluation of Indian Children. 
Indian Pediatrics 1998; 35: 859−65.

 54. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing 
a standard definition for child overweight and obesity
worldwide: international survey. BMJ 2000; 320: 1240−3.

 55. Butte NF, Garza C, de Onis M. Evaluation of the feasibil-
ity of International Growth Standards for School-Aged 
Children and Adolescents. J Nutr 2007; 137: 153−7.

 56. WHO Multicentre Growth Reference Study Group. WHO 
Child Growth Standards: Length/height-for-age, weight-
for-age, weight-for-length, weight-for-height and body 
mass index-for-age: methods and development. Geneva: 
World Health Organization; 2006.

 57. Demographic Yearbook 2005. Vilnius: Statistics Lithuania, 
2006.

 58. Pavilonis S, Andriulis A, Česnys G. Žmogaus augimo ir 
brendimo diagnostika. (Diagnostics of human growth 
and maturation). Vilnius: Mintis; 1974.

 59. Tutkuvienė J. Vaikų augimo ir brendimo vertinimas. 
(Evaluation of growth and development of children). 
Vilnius, 1995.

 60. Kairiūkštytė N. Vilniaus krašto gyventojų sudėties poky-
čiai 1939–1946 m. (Changes in structure of inhabitants in 
Vilnius region in 1939–1946.) Lietuvos rytai: straipsnių 
rinkinys. Garšva K, Grumadienė L, sud. Vilnius: Valst. lei-
dybos centras; 1993: 281−98.



Eglė Marija Jakimavičienė, Janina Tutkuvienė84

 61. Centrinė statistikos valdyba prie LTSR Ministrų Tarybos. 
1979 metų Visasąjunginio gyventojų surašymo du-
omenys. (The data of the population census in 1979.)
Vilnius; 1981.

 62. Martin S, Saller K. Lehrbruch der Antropologie I. 
Stuttgart: Fischer Verlag, 1957.

 63. Urbanavičius A. Vilniaus naujieji miestiečiai 1661–1795 
m. (New citizens in Vilnius in 1661–1795.) Vilnius: LII 
leidykla; 2005.

 64. Česnys G. XIV–XVIII a. Vilniaus gyventojai Lietuvos 
antropologiniame fone. Jono Basanavičiaus atminimui. 
(Vilnius inhabitants in the 14th–18th cc. on Lithuanian 
anthropological background. In remembrance of Jonas 
Basanavičius.) Vilnius: Lietuvių tauta, 1999. Kn. 4: 22−39.

 65. Balčiūnienė I, Nainys JV, Pavilonis S, Tutkuvienė J. Lietuvių 
antropologijos metmenys. (Outlines of Lithuanian 
Anthropology). Vilnius: Mokslas; 1991.

 66. Андрюлис А. Некоторые особенности роста и физического 
развития детей дошкольного возраста по данным обследо-
вания детских садов г. Вильнюса и Каунаса Литовской ССР. 
(Some peculiarities in growth and physical development of pr-
eschool children in kindergartens of Vilnius and Kaunas cities 
of Lithuanian SSR.) Дисс. канд. мед. наук. [Рукопись]. Ч. 1–2. 
Вильнюс, 1965.

 67. Education 2004. Vilnius: Statistics Lithuania; 2005.
 68. Education 2005. Vilnius: Statistics Lithuania; 2006.
 69. Fredriks AM, van Buuren S, Jeurissen SER, Dekker FW, 

Verloove-Vanhorick SP, Wit JM. Height, weight, body 
mass index and pubertal development references for 
children of Moroccan origin in the Netherlands. Acta 
Paediatr 2004; 93: 817−24.

 70. Fredriks AM, van Buuren S, Jeurissen SER, Dekker FW, 
Verloove-Vanhorick SP, Wit JM. Height, weight, body 
mass index and pubertal development reference values 
for children of Turkish origin in the Netherlands. Eur J 
Pediatr 2003; 162: 788−93.

 71. Fredriks AM, van Buuren S, Sing RAH, Wit JM, Verloove-
Vanhorick SP. Alarming prevalences of overweight and 
obesity for children of Turkish, Moroccan and Dutch ori-
gin in the Netherlands according to international stand-
ards. Acta Paediatr 2005; 94: 496−8.

 72. Mjones S. Growth in Turkish children in Stockholm. Ann 
Hum Biol 1987; 14(4): 337−47.

 73. Mjones S, Kocturk TO. Growth, nutritional status and in-
fant mortality of Turkish immigrant preschool children. 
Scand J Prim health Care 1986; 4(3): 183−90.

 74. Chinn S, Hughes JM, Rona RJ. Trends in growth and obes-
ity in ethnic groups in Britain. Arch Dis Child 1998; 78: 
513−7.

 75. Will B, Zeeb H, Baune BT. Overweight and obesity at 
school entry among migrant and German children: a 
cross-sectional study. BMC Public Health 2005; 5: 45−52.

 76. Department of Health and Human Services CDC and 
Prevention (US). NCHS Statistics. 2000 CDC Growth 
Charts for United States: Methods and Development. 
Vital and Health Statistics, series 11, number 246; 2002.

 77. Dieticians of Canada, Canadian Paediatric Society, the 
College of Family Physicians of Canada, and Community 
Health Nurses Association of Canada. The use of growth
charts for assessing and monitoring growth in Canadian 
infants and children. Paediatrics & Child Health 2004; 
9(3): 171−80.

 78. Bodzsár ÉB, Susanne C. Secular growth changes in Europe: 
Do we observe similar trends? Considerations for future 
research. In: Bodzsár ÉB, Susanne C, eds. Secular Growth 
Changes in Europe. Budapest: Eötvös University Press; 
1998: 369−81.

Eglė Marija Jakimavičienė, Janina Tutkuvienė

ĮVAIRIŲ TAUTYBIŲ IKIMOKYKLINIO AMŽIAUS 
VILNIAUS VAIKŲ FIZINĖ BŪKLĖ: BANDOMASIS 
TYRIMAS

Įžanga. Vaikų augimo ir brendimo skirtumus tarp populiacijų lemia vi-
diniai (pvz., tautybė) ir išoriniai (pvz., socialinės ir ekonominės sąlygos) 
veiksniai. Šio darbo tikslas – išnagrinėti lietuvių ir kitų tautybių vaikų, 
lankančių Vilniaus miesto darželius, fizinės būklės rodiklių ypatumus ir
nustatyti, ar dabar praktikoje naudojami vaikų augimo standartai tinka 
ikimokyklinio amžiaus kitų tautybių (daugiausia lenkų ir rusų) vaikų 
fizinei būklei vertinti.

Metodai. Straipsnyje išanalizuoti ir apibendrinti 2003–2006 m. iš-
tirtų Vilniaus miesto darželinukų duomenys. Iš viso ištirti 1259 sveiki 
3–6 metų amžiaus vaikai. Taikant standartinę Martino-Sallerio antro-
pometrinę metodiką buvo išmatuotas ūgis, svoris, kojos ilgis (aukštis 
iki gaktos), pečių plotis, dubens plotis, krūtinės, juosmens ir klubų 
apimtys, apskaičiuotas kūno masės indeksas. Palyginti skirtingos lyties, 
amžiaus ir tautybių grupių duomenys, atlikta faktorinė fizinės būklės, 
tautybės ir socialinių rodiklių analizė.

Rezultatai. Lietuvių ir kitų tautybių vaikų fizinė būklė labai pana-
ši. Faktorinės analizės duomenimis, tarp ikimokyklinio amžiaus vaikų 
kūno dydžio bei proporcijų rodiklių ir tautybės nėra tiesinės koreliaci-
jos, tačiau tautybė patikimai koreliavo su socialiniais veiksniais.

Išvados. Dabar naudojama vaikų augimo vertinimo metodika, 
parengta pagal lietuvių vaikų tyrimų duomenis, tinka ir kitų tautybių 
(daugiausia lenkų ir rusų) ikimokyklinio amžiaus vaikų augimui ver-
tinti. Literatūros duomenimis, tam tikrų etninių grupių vaikų fizinės 
būklės skirtumai ypač išryškėja per lytinį brendimą, todėl reikėtų ištirti 
skirtingų tautybių mokyklinio amžiaus Lietuvos vaikų fizinę būklę.


