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Abstract:

The aim of our four-year longitudinal survey was to compare the somatic and motor development
of 7-year-old girls growing up in families that need continuous municipal financial support, respectively
to the ones not needing it. Eight consecutive data collections were carried out in three geographic and
economic regions of Hungary from 2003 to 2007. The study group (receiving financial support because
of low socioeconomic status during the whole observation period) contained 152 girls and the comparison
one (no financial support) consisted of 343 female peers. To receive regular financial support because of
low socioeconomic status (SES) a family has to meet one of the five criteria prescribed by the law and
used in the official statistics for the status of families. Between-observations differences were tested by
repeated measures ANOVA (8 data collection sessions by 7 variables). In the case of a significant F-test the
Tukey’s post-hoc tests were used. Between-groups differences were analysed by independent #-tests. Age
dependence was also studied by linear regression analysis that might serve for extrapolation in the phase
of linear growth before the observed youngest age, but not for those older than the oldest observed age. In
the case of a significant correlation the differences between the standardized curves (Betas) were analysed
by #-tests using the standard errors of the coefficients. The level of effective random error was set at 5% in
all significance tests. Body height and body weight arithmetic means were consistently and significantly
greater in the comparison group. The weight means were proportionate to the taller stature. Consequently,
the means of BMI and weight-related body fat content were statistically the same. The children of the low
SES performed worse in speed, explosive strength (power) and speed endurance estimated by three motor
tests. Other conditions being equal to the observed differences were attributable to the poor economic
conditions affecting the study group already before and during the observation period. Nevertheless, it was
not an absolute but a long-lasting relative sort of malnutrition (inadequate intake of protein, vitamin, etc.)
that most likely affected the children from the low socioeconomic status group.
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Introduction

The socioeconomic status (SES) of families is
one of the environmental factors that, through di-
verse and not always known mediation (e.g. nutri-
tion, health care, personal hygiene, etc.), may in-
fluence child growth and maturation. A good few
human biologists (Eiben & Mascie-Taylor, 2003;
Malina, Bouchard, & Bar-Or, 2005; Simiya, Naka-
hara, & Shohoji, 2001) think that dietary anomalies
are closely linked to SES of the family. Since SES
criteria vary considerably with studies and coun-
tries, comparisons are difficult (Malina et al., 2005).
Criteria relevant to one geographic area or cultural
group or country are not necessarily relevant to oth-
ers. In the developed western countries the com-
monly used indicators of SES include annual fam-

ily income, per capita income and education of the
head of the household. However, in several coun-
tries (Hungary is one of them) the first two men-
tioned indicators are sociologically sensitive data,
too delicate to be asked about.

Because of the profound and rather abrupt
changes in financial incomes and life standards of
the Hungarian families they have become markedly
polarized since the nineties of the last century. Un-
employment and poverty have become widespread,
so many families are now in need of social welfare
benefits. According to the plenary session of the
Hungarian Parliament, in 2006 about 250 thousand
schoolchildren were starving while the Opposition’s
estimate was 350 thousand.

Even if one sets the real prevalence of starva-
tion somewhere in between the two estimates, it
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would mean that every fifth or sixth child suffers
from poor economic status of her/his family. It is
no wonder that public data about the real or esti-
mated prevalence are unavailable. However, mal-
nutrition cannot be specified in Europe at the turn
of the millennium merely as a smaller than biologi-
cally necessary calorie intake (starvation). Protein/
amino-acid intake or vitamin and mineral supply
when biologically inappropriate (either in quality,
quantity or composition) are as important factors
in nutrition as the lack of the necessary calories
(specific nutrient deficiencies and protein-energy
malnutrition). The symptoms developed because
of long-lasting relative malnutrition may naturally
differ (Bielicki, 1986; Simondon, Simon, & Si-
mondon, F., 1997).

The aim of our four-year longitudinal survey
was to compare the somatic and motor development
of 7-year-old girls growing up in families that need
continuous municipal financial support, respective-
ly to the ones not needing it.

Methods

Subjects

In designing the schedule and data collections
we observed the respective prescriptions of the Hel-
sinki Declaration (WMA, 1996) for non-invasive
studies. The eight anthropometric and motor data
collections were carried out from 2003 to 2007 in
16 schools of three different geographic and eco-
nomic regions of Hungary, namely, in the towns of
Nyiregyhaza (East Hungary), Szigetszentmiklos
(the central part of the country) and Gyor (North-
West Hungary).

The total sample consisted of 495 non-athletic
volunteer girls. Their age ranged between 6.51 and
7.50 years at the beginning of the study in Sep-
tember 2003. The regular physical activity of these
children was only curricular physical education:
4-5 classes (of 45 minutes each) during a 10-day
cycle of school education. Both the children and
their parents were informed about the purpose as
well as about the technical details of the study and
a written consent of one of the parents for each
child was collected. By the concordant official in-
formation given by the municipal governments and
school secretaries 152 of the 495 children needed
financial welfare-benefit. The basic criteria are set
by Hungarian law (namely: unemployment benefit,
regular municipal financial support) and/or child-
welfare subsidy (single parent family, chronic child
disease or more than three children in the family).
These children have school meals free of charge
also. Any of these financial aid criteria results in
grouping the child into the stratum of low socio-
economic status needing financial support. The
only criterion of membership in the subject groups
was whether or not their family needed continuous

financial support during the whole observation pe-
riod. Because of the limited subject number in the
study group other factors of multiple social disad-
vantages could not be analysed in this comparison.
Accordingly, there were 343 girls in the compari-
son group. These children were estimated by us to
belong to some layer of the Hungarian middle so-
cioeconomic stratum.

Experimental protocol

The differences between mean body height,
body weight, body mass index (BMI), relative body
fat content (estimated as by Parizkova, 1961), the
mean scores in 30m dash, 400m run, and standing
long jump as well as the patterns of change with
age were analysed in this comparison. The motor
tests were performed on an open track-and-field
arena within the same week as the anthropometric
data collection.

Statistical analysis

Between-observations differences were tested
by repeated measures ANOVA (8 observations by
7 variables). In the case of a significant F-test the
Tukey’s post-hoc tests were used. Between-groups
differences were analysed by #-tests for independ-
ent samples. Age dependence was also studied by
linear regression analysis that might serve for ex-
trapolation in the phase of linear growth before the
observed youngest age, but not for those older than
the oldest observed age. In the case of a significant
correlation the differences between the standard-
ized curves (Betas) were analysed by #-tests using
the standard errors of the coefficients. The level of
effective random error was set at 5% in all signifi-
cance tests.

Results

Statistics for the anthropometric characteristics
and the linear regression analysis are summarized
in the tables. Table 1 contains the respective arith-
metic means and standard deviations of stature.
The study group children were significantly and
consistently shorter than their comparison group
peers. Their delay was approximately 6 months in
the body’s longitudinal growth. Body height in-
crements were significant from observation to ob-
servation in both samples (F-tests: study group =
5050.0, comparison group = 10002.0). The correla-
tions of body height with age were .73, and .80 for
the study and comparison group, respectively. A
medium common variance (53% for the study group
and 64% for the comparison group) was found in
both samples. The curves of body height increase
with age did not differ significantly (Table 2), but
the intercepts did, that is, the two growth lines ran
parallel. Signs of any catch-up growth could not be
observed in the study group.
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Table 1. Descriptive and comparative statistics for body height

Group Study group Comparison group
Age Mean SD t-test Mean SD
7.22 122.70 5.49 9.70 127.26* 4.51
7.75 125.66 5.58 9.98 130.52* 473
8.31 128.44 5.83 9.98 133.51* 4.93
8.81 130.98 6.01 9.75 136.14* 5.17
9.26 133.67 6.26 9.74 139.05* 5.40
9.80 136.98 6.46 9.31 142.44* 5.83
10.36 140.56 6.68 9.24 146.13* 5.97
10.88 143.35 6.89 9.81 149.46* 6.18
F,df/lp | 5050.0 | 7;144/.00 10002.0 | 7;335/.00

Legend: SD = standard deviation, * = a difference significant at 5%
between the study and comparison groups, F = F-test for differences
between ages, df = degrees of freedom, p = level of significance of

F-test.

Descriptive and comparative statistics
for body weight are summarized in Table 3.
The study group girls were significantly
lighter in all the eight observations. Mean
differences ranged between 2.7 and 3.9kg.
Body weight increments were proportion-
ately larger than those in the 6-monthly in-
crements of body height. Between-observa-
tions weight gains were consistently signifi-
cant in both groups (F-tests: study group =
4135.0, comparison group =2187.0). The cor-
relations of body weight with age were .52
(study group), and .57 (comparison group),
respectively, but common variances were
markedly lower (study group = 27%, com-
parison group = 32%) than for stature. The
slopes of age-related body weight increase

Table 2. Coefficients and comparisons of linear regression equations on age

Variable
BH
BHcomparison
BW,
BW omparison
BMI
BMI omparison
F%stuay

F% comparison
30m
30M,mparison
SLJsuay
SLJcomparison
400my,,q,
400Moparison

study

study

study

study

r
73
.80
.52
.57
.29
.28
.38
.34

-.56
-.50
.56
.58
-.35
-41

Freg
1482

4850.

496
1193
123
221
205
344
402
673
486
1281
126
397

ay
81.53+.34
83.87+.21
-6.42+.10
-6.08+.07
9.51+£.17
10.49+.12
3.84+.12
6.21+.08
8.72+.42
8.562+.27
45.03+.18
35.66+.11
167.46+.29
176.75+.16

by.x Beta SEBeta tﬁstudy —comparison
5.66 742 .002
.66
5.98 799 .001
4.09 .530 .003
1.02
4.41 .557 .002
.83 .304 .010
4.06*
.78 .274 .006
1.91 .380 .053
1.26
1.73 .334 .003
-.24 -.859 .064
4.12*
-.23 -.504 .042
9.62 .542 .001
7.36*
11.33 572 .001
-4.85 -.352 .002
11.13*
-6.32 -.409 .001

Legend: study = study group; comparison = comparison group; BH = body height (cm); BW = body weight (kg); BMI = body mass in-
dex (kg -m~2); F% = weight-related body fat percentage; 30m = 30m dash (s); SLJ = standing long jump (cm); 400m = 400m run (s);
subscripts denote abbreviated low and middle socioeconomic status; r = linear correlation coefficient; F., = F-test of linear regressi-
on; a,, = intercept; b,, = non-standardized regression coefficient; Beta = standardized regression coefficient; SE,.,, = standard error
of the standardized regression coefficient; * =

Table 3. Descriptive and comparative statistics for body weight

Group Study group Comparison group
Age Mean SD t-test Mean SD
7.22 23.14 4.94 5.34 25.90* 5.47
7.75 25.04 5.55 5.23 28.09* 6.19
8.31 27.44 6.31 476 30.57* 6.95
8.81 29.71 7.26 4.39 32.93* 7.66
9.26 31.43 8.00 5.36 35.03* 8.32
9.80 33.46 8.54 4.33 37.20* 9.02
10.36 36.09 9.54 3.98 39.81* 9.64
10.88 38.07 9.92 4.00 41.94* 9.98
F, df/p 4135.0 | 7;144/.00 2187.0 7;335/.00

Legend: SD = standard deviation, * = a difference significant at 5%
between the study and comparison groups, F = F-test for the differences
between ages, df = degrees of freedom, p = level of significance of F-test.

significant difference at p<.05.

were not significantly statistically different
in the two groups (Table 2).

BMI (Table 4) and body fat percentage
(Table 5) indicate nutritional status by bio-
logically different trains of thought. The pat-
terns of group differences of these nutrition
status indicators were similar but not the
same. The BMI means were significantly
different in the first two observations, and
the relative fat differences were significant
in the 3 observation as well. The age-related
increase in BMI of the study group was sig-
nificant across the first 4 observations, but
later only one-year differences were signif-
icant (F-test: 243.5). BMI increase in the
comparison group was consistent (F-test:
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558.7), only the final two observations were the
exceptions. Individual BMI increase with age was
very heterogeneous in both groups. BMI correlation
coefficients with age were .29 in the study group
and .34 in the comparison group. Common variances
were approximately 8% only. The curves of age-
related increase in BMI were statistically different
(Ibstudy group—bcomparison group = 406)3 a Shghtly faSter BMI
increase was found in the study group girls.

The differences between the successive relative
fat means (Table 5) were consistently significant in
the comparison group. The same was similar in the
study group but the difference between the 7" and
8™ observations was an exception. Between-group
differences were only significant for the first three
occasions. The correlation between age and relative
body fat was significant, but the common variances
were very moderate (14% in the study group and

12% in the comparison group). In spite of moder-
ate between-group differences the curves of age-
related body fat percentage did not differ statisti-
cally. The standard deviations were large for both
nutrition indicators.

Between-group differences in performance
are shown in Figures 1, 2 and 3. Scores in the 30m
dash (Figure 1) indicate the speed of the individ-
ual. The mean running speed of the study group
girls was consistently and significantly slower than
the mean running speed of the comparison group.
Mean differences ranged between .09 (8" observa-
tion) and .14 seconds (2™ observation). The increase
in speed was consistent in the comparison group
(F-test: 408.1) and less so in the study group girls
(F-test: 186.3) where the differences between the 4
and 5%, as well as between the 5" and 6" observa-
tions were not significant. The age-related increases

Table 4. Descriptive and comparative statistics for body mass index

Group Study group Comparison group
Age Mean SD t-test Mean SD
7.22 15.32 2.34 2.36 15.91* 2.66
7.75 15.74 2.84 2.38 16.38* 2.89
8.31 16.50 2.80 1.83 17.04 3.13
8.81 1715 3.06 1.62 17.66 3.31
9.26 17.43 3.30 1.69 17.99 3.44
9.80 17.69 3.43 1.50 18.20 3.54
10.36 18.08 3.68 1.22 18.51 3.61
10.88 18.30 3.60 .96 18.63 3.51
F, df/p 2435 7;144/.00 558.7 7;335/.00

Legend: SD = standard deviation, * = a difference significant at 5%
between the study and comparison groups, F = F-test for the differen-
ces between ages, df = degrees of freedom, p = level of significance

of F-test.

Table 5. Descriptive and comparative statistics for body fat content
relative to body weight

Group Study group Comparison group
Age Mean SD t-test Mean SD
7.22 17.43 4.76 2.03 18.47* 5.47
7.75 18.50 5.06 214 19.65* 573
8.31 19.74 5.20 1.97 20.82* 5.81
8.81 21.05 5.40 .99 21.60 5.84
9.26 21.67 5.84 1.69 22.65 6.01
9.80 22.87 5.93 .94 23.42 6.05
10.36 23.75 6.12 .76 24.20 6.07
10.88 24.24 6.16 .76 24.69 6.06
F, df/p 325.5 7;144/.00 650.1 7;335/.00

Legend: SD = standard deviation, * = a difference significant at 5%
between the study and comparison groups, F = F-test for the differen-
ces between ages, df = degrees of freedom, p = level of significance

of F-test.

in speed were statistically significant, but the
correlation coefficients (-.56 study group and
-.50 comparison group) indicated only mod-
erate relationships. Common variances were
31% and 25%, respectively. In spite of very
similar statistics and patterns of means the
slopes of increase were statistically different.
A slightly faster speed development was ob-
served in the comparison group girls (Zy,qy
group—bcomparison group = 412)

The scores in the standing long jump
(Figure 2) indicate the level of explosive
strength and leg-trunk-arm co-ordination
(Szabo, 1977). Jumping performance was
significantly poorer in the study group girls.
Only the first data collection represented an
exception with a statistically same jumping
mean of the two groups compared. Signifi-
cant mean differences ranged between Scm
and 9cm. The differences between the suc-
cessive means were consistently significant
in the comparison group children (F-test:
488.3), but only one-year increments were
significant in the study group girls (F-test:
155.5). The relationship between age and
jumping performance was mediocre in
bOth groups (rstudy group = 567 I‘comparison group
= .58), and common variances were below
35%. The speed of increase in jumping per-
formance was significantly (fyudy groupbeom-
parison group = 7-30) higher in the comparison
group girls.

The patterns of change and group dif-
ferences in the 400m run are shown in Fig-
ure 3. Mean running performance was gen-
erally better in the comparison group. Only
the group means of the first observation in
the 400m run were statistically the same.
Significant mean differences only ranged
between 4 seconds and 6 seconds. The age-
related increases were significant in both
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Figure 1. Group differences in 30m dash times (s).
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Figure 2. Group differences in standing long jump (cm).
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Figure 3. Group differences in 400m run times (s).

groups (F-tests: study group = 77.6, comparison
group = 249.9), but only the one-year increments
in performance were significant. The correlation
coefficients between age and running time were
-.35 in the study group and -.41 in the comparison
group girls. Since common variances were below
20%, these relationships can be evaluated as very

moderate. Variation coefficients exceeded 15% of
the respective means. The age-related increase in
running performance was significantly faster in the
group Of Comparison group girlS (tbstudy group  bcomparison
=7.30).

group

Discussion

There were consistent significant differences in
favour of the comparison group between the suc-
cessive means of body height and body weight as
well as of the performance scores. Although body
size and performance differences between the study
group and comparison group girls were significant
both statistically and in the sense of human biology,
we were happy not to find the three widely accepted
signs of chronic malnutrition (lack of adequate nu-
trition) suggested by de Onis and Blossoner (1997),
namely, more than two standard deviations below
international reference data median for

weight-for-age,

height-for-age, or

weight-for-length.

Because of their high prevalence, however,
forms of chronic mild-to-moderate relative mal-
nutrition (specific nutrient deficiency and protein-
energy malnutrition) are also important (Benefice,
Fouere, & Malina, 1999). These forms of malnu-
trition are very often associated with smaller body
size, reduced muscle mass, reduced level of physical
performance, and reduced level of habitual physical
activity (Benefice & Malina, 1996).

On the basis of the observed mean body height
differences our conclusions are as follows.

Body height means of the study group girls
agreed with the reference values published by Eiben
and associates in 1992, but were significantly lower
than the more recent Hungarian reference values
(Téth & Eiben, 2004). This means that their growth
delay expressed in the rate of the Hungarian secular
changes in growth is of more than 15 years. The
successive means in the comparison group children
were higher than the 1992 references, but they were
close to the recent ones. Mean body weights and
consequently BMIes of our subjects were larger
than the respective reference data of 15 years ago
(in respect of the study group) or the recent ones
(in respect of the comparison group). This result
may be an issue of the smaller sample size. The
prevalence of overweight or obesity — using either
BMI cut-off values (Cole, Bellizzi, Flegal, & Dietz,
2000) or body fat percentage (Lohman, 1992) —
grew from 8.5 to 20.4% in the study group subjects
and from 17.2 to 21.9% in the comparison group
children. The latter does not differ markedly from
the observations of Prokai et al. (2005). Taking
into account the very young age of our subjects
the increments in mean body fat percentage starting
from the 4™ observation should be qualified as too
large and dangerous (Guo, Chumlea, Roche, &
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Siervogel, 1997; Goran, 1997). We note that body
weights, BMIes and fat percentages exceeding the
biologically necessary ones are but partly attribu-
table to nutritional anomalies. A good number of
reports on cross-sectional data collected in various
geographic regions during the past 20 years confirm
a lower level of habitual physical activity and poorer
physical performance in children and adolescents
(Tomkinson, Olds, & Gulbin, 2003). We share the
opinion that a markedly reduced level of habitual
physical activity is one of the most important
components in this respect. Saghi and associates
(2000) and also Othman et al. (2002) reported
alarming data about a continuous decrease of
habitual physical activity in Hungarian children
during the past 15-20 years.

There are only two larger Hungarian samples
we could compare the observed motor performances
to. The mean performances of our subjects in the
three motor tests lagged very much behind the 30-
year-old observations0 of Szabo (1977), irrespective
of socioeconomic status. When compared to the
observations of Vajda and associates (2005), even
the significantly better physical performances of our
comparison group girls were poorer than average,
not to mention a desirable level. Since physical
performance was poor in both groups, it would be
an error to attribute it exclusively to malnutrition.
Such a low level of physical performance capacity
is mainly a consequence of general hypoactivity.

The observed significant differences between
the two groups in body size have led us to the in-
ference that the anomalies of nutrition that we sup-
posed had arisen from the low socioeconomic sta-
tus must have existed already before school age.
Although our data only referred to school-age girls,
the linearity of the relationship supports this as-
sumption. By the calculated speeds of dimensional
increase or development we could state that during
the study initial differences at best failed to change
(body height, body mass, BMI, relative body fat)
or the lagging behind of the study group even in-

References

creased (motor performances). Considering their
very moderate performance and slow increase with
age, any effects of inheritance (Watanabe, Mutoh,
& Yamamoto, 2000) can be ruled out from among
the possible explanations. We inferred therefore that
the background of the poor performance was a joint
consequence of mild malnutrition (inadequate pro-
tein intake, vitamin and mineral supply) and habit-
ual hypoactivity.

Although our kinanthropometric data only re-
fer to three economic and geographic regions of the
country, available estimates (Bodzsar, 2000) favour
the assumption that a growing number of Hungar-
ian children suffer from relative malnutrition. Thus
what we observed does not apply to just a small sec-
tion of society, it is a menacing social problem. One
is unable to predict or estimate its further conse-
quences. After a South-American investigation of
poor children Post and associates (1992) concluded:
malnutrition would result in a significant retarda-
tion of growth and development, and even when
nutrition gets normalized, children are unable to
compensate for the consequences of relatively long-
lasting malnutrition. In our study group children’s
relative malnutrition exists and may have existed for
years before the first observation. Although these
inferences may seem speculative, they are not since
1) the lagging behind had already existed at the be-
ginning of the study, and 2) the observed rates of
growth coincide with the reports that deal with the
consequences of mild malnutrition.

Because of the sample size and regional limi-
tations of our study the somatic and motor devel-
opment patterns of our comparison group failed to
represent truly the valid and normal developmental
trends and processes. Considering the newly devel-
oped social differences along with the economic
changes we have to stress the importance of col-
lecting all the available knowledge concerning the
details of low socioeconomic status, both in the
interest of public health and for the promotion of
physical education at school.

Benefice, E., & Malina, R.M. (1996). Body size, body composition and motor performances of mild-to-moderately
undernourished Senegalese. Annals of Human Biology, 23, 307-321.

Benefice, E., Fouere, R., & Malina, R.M. (1999). Early nutritional history and motor performance of Senegalese
children 4-6 years of age. Annals of Human Biology, 26, 443—445.

Bielicki, T. (1986). Physical growth as a measure of economic well-being of populations: The twentieth century. In F.
Falkner & J.M. Tanner (Eds.), Human Growth, Volume 3, Methodology, Ecological, Genetic, and Nutritional
Effects on Growth (pp. 283-305). New York: Plenum Press.

Bodzsar, E.B. (2000). Variability of changes in puberty. In E.B. Bodzsar, C. Susanne & M. Prokopec (Eds.), Puberty:
Variability of Changes and Complexity of Factors (pp. 1-21). Budapest: E6tvos University Press.

Cole, T.J., Bellizzi, M.C,, Flegal, K.M., & Dietz, W.H. (2000). Establishing a standard definition for child overweight
and obesity worldwide: international survey. British Medical Journal, 320, 1-6.

Eiben, O.G., Farkas, M., Kérmendy, 1., Paksy, A., Varga Teghze-Gerber, Zs., & Vargha P. (1992). The Budapest
Longitudinal Growth Study 1970-1988. Humanbiologia Budapestinensis, 23, 13—196.

158



Mészaros, Z. et al.: PRIMARY SCHOOL CHILD DEVELOPMENT ... Kinesiology 40(2008) 2:153-161

Eiben, O.G., & Mascie-Taylor, C.G.N. (2003). The age at menarche and the social status of the family. In T.Faragd
& P. Orl (Eds.), Torténeti demogrdfiai évkonyv 2003 [Historical demographic yearbook, 2003] (pp. 5-31).
Budapest: KSH Publications.

Goran, M.I. (1997). Energy expenditure, body composition, and disease risk in children and adolescents. Proceedings
of the Nutrition Society, 56, 195-2009.

Guo, S.S., Chumlea, W.C., Roche, A.F., & Siervogel, R.M. (1997). Age-and maturity-related changes in body
composition during adolescence into adulthood: The Fels Longitudinal Study. International Journal of Obesity,
21, 1167-1175.

Lohman, T.G. (1992). Advances in body composition assessment. Current Issues in Exercise Science Series, Champaign,
Illinois: Human Kinetics Publishers.

Magyar Hivatalos K6zlonykiadd (1997). A gyermekek védelmérodl és a gyamiigyi igazgatasrol szolo 1997. évi 31.
torvény. Budapest: Magyar K6z16ny.

Malina, R.M., Bouchard, C., & Bar-Or, O. (2005). Growth, maturation, and physical acticity (pp. 554-556). Champaign,
Il: Human Kinetics.

de Onis, M., & Blossner, M. (1997). WHO Global Database on Child Growth and Malnutrition. Geneva: WHO.

Othman, M., Mészaros, J., & Szabo, T. (2002). Secular trend and motor performance in Hungarian schoolboys.
Kinesiology, 34, 127-133.

Parizkova, J. (1961). Total body fat and skinfold thickness in children. Metabolism, 10, 794—-807.

Post, G.B., Kemper, H.C.G., Lujan, C., Arze, R.M., Parent, G., Spiclvogel, H., & Coudert, J. (1992). Dietary intake and
physical activity of Bolivian schoolboys at high altitude. In J. Coudert & E. Van Praagh (Eds.), Children and
Exercise XVI (pp. 217-220). Paris: Masson.

Prokai, A., Volgyi, E., Mészaros, Zs., Tatar, A., Zsidegh, M., Uvacsek, M., Vajda, 1., & Mészaros, J. (2005). Relativ
testzsirtartalom ¢s motorikus teljesitmény [Relative body fat content and motor performance. In Hungarian].
In A. Ménus (Ed.), IV. Orszagos Sporttudomanyi Kongresszus II. (pp. 238-343). Budapest: MSTT.

Saghi, G., Sik, E., & S. Molnar, E. (Eds.) (2002). Lifestyle — daily routine: comparison between 1986/1987 and 1999/
2000. Budapest: Kézponti Statisztikai Hivatal.

Simiya, T., Nakahara, K., & Shohoji, T. (2001). Relationships among biological growth parameters for body weight in
Japanese children. Growth, Development and Aging, 64, 91-112.

Simondon, K.B., Simon, I., & Simondon, F. (1997). Nutritional status and age at menarche in Senegalese adolescents.
Annals of Human Biology, 24, 521-532.

Szabd, T. (1977). A Kozponti Sportiskola kivalasztasi rendszere 1. [The selection system for sports in the Central
School of Sports, Part I. In Hungarian]. Utanpdétids-nevelés, 3, 1-54.

Tomkinson, G.R., Olds, T.S., & Gulbin, J. (2003). Secular trends in physical performance of Australian children.
Journal of Sports Medicine and Physical Fitness, 43, 90-98.

Toth, G.A., & Eiben, O.G. (2004). Secular changes of body measurements in Hungary. Humanbiologia Budapestinensis,
28, 7-72.

Vajda, 1., Prokai, A., Mészaros, Zs., & Zsidegh, M. (2005). Depot fat and motor performance in girls. In Children and
Exercise, 23" Pediatrtic Work Phyisology Meating Programme and Abstracts (p. 20).

Watanabe, T., Mutoh, Y., & Yamamoto, Y. (2000). Similar age-related changes in running performance and growth
in adolescent monozygotic twins. American Journal of Human Biology, 12, 623—632.

World Medical Association (1996). Ethical principles for medical research involving human subjects. Somerset West;
RSA: WMA General Assembly.

Submitted: September 24, 2007
Accepted: December 2, 2008

Correspondence to:

Prof. Mészaros Janos, PhD
Alkotas utca 44,

H-1123 Budapest, Hungary
Phone: 00-36-1-4879200/1257
E-mail: zsidegh@mail.hupe.hu

Acknowledgement

The authors wish to express their gratitude for the financial support given to the project by the Hungarian Society of
Sports Science (MSTT).

159



Mészaros, Z. et al.: PRIMARY SCHOOL CHILD DEVELOPMENT ...

Kinesiology 40(2008) 2:153-161

RAZVOJ DJECE RANE OSNOVNOSKOLSKE DOBI
— PROBLEMI SOCIO-EKONOMSKOG STATUSA

Sazetak

Uvod

Velika vecina biologa smatra da su prehrambe-
ne anomalije vrlo usko vezane uz socio-ekonomski
status (SES) obitelji. Buduéi da kriteriji SES-a zna-
tno variraju u raznim dosadasnjim istrazivanjima, a
isto tako variraju i u razli¢itim drzavama, vrlo ih je
teSko usporedivati. Zbog velike i poprili€éno nagle
promjene u ekonomskim primanjima i zivotnim stan-
dardima, madarske su se obitelji dosta polarizirale
od devedesetih godina pro$log stolje¢a. Nezapo-
slenost i siromastvo se proSirilo te su mnoge obitelji
osudene na primanje socijalne pomogi.

Cilj naSeg cetverogodisnjeg longitudinalnog
istrazivanja bio je usporediti somatski i motoricki
razvoj djevojcica od 7. do 11. godine koje zive u
obiteljima koje primaju gradsku financijsku pomo¢
i onih iz obitelji koje tu pomo¢ ne trebaju.

Metode

Osam antropometrijskih i motori¢kih mjerenja
provedeno je u razdoblju od 2003 do 2007 godine
u 16 3Skola iz tri razliCite geografske i ekonomske
regije Madarske. Ukupan broj ispitanika bio je 495
djevojcica, koje se ne bave sportom, a dragovolj-
no su se prijavile za istrazivanje. Na pocetku istra-
Zivanja, u rujnu 2003. godine, njihova kronoloska
dob bila je u rasponu od 6,51 do 7,50 godina. Re-
dovitom tjelesnom aktivnoSc¢u ispitanice su se ba-
vile samo u okviru nastave tjelesne i zdravstvene
kulture: 4-5 nastavnih sati u trajanju od 45 minuta
unutar dvotjednog nastavnog ciklusa od 10 dana.
Prema sluZzbenim informacijama dobivenim od lo-
kalne samouprave i Skolskih tajnika, 152 djevojcice
(eksperimentalna grupa) od ukupno 495 koristilo je
socijalnu pomoc tijekom cijelog ciklusa promatranja.
U skladu s time, imali smo grupu od 343 djevojcice
(kontrolna grupa) koje nisu primale socijalnu pomo¢.
Za tu je djecu procijenjeno da pripadaju dijelu ma-
darske srednje socio-ekonomske klase.

U sklopu ove usporedbe analizirane su razlike
izmedu prosje€ne tjelesne visine i tjelesne teZine,
indeksa tjelesne mase, postotka tjelesne masti (pro-
cijenjene prema metodi Parizkove, 1961), sprinta na
30 m, tréanja na 400 m, skoka u dalj s mjesta, kao
i trendovi promjena rezultata kroz godine. Razlike
medu promatranjima su testirane metodom ANO-
VA (7 varijabli u 8 mjerenja). U slu€aju pozitivhog
F-testa koristio se Tukeyjev post-hoc test. Razlike
izmedu grupa testirane su t-testom za nezavisne
uzorke. Ovisnost promjena o starosti ispitanika te-
stirala se putem linearne regresijske analize. U slu-
Caju znacajne korelacije, razlike izmedu standardi-
ziranih regresijskih koeficijenata (B) bile su analizi-
rane t-testom koriStenjem standardne pogre$ke ko-
eficijenata. Razina slu€ajne pogreske postavljena
je na 5% za sve testove znacajnosti.

Rezultati

DjevojCice u eksperimentalnoj grupi bile su zna-
¢ajno nize i to kroz cijeli period istrazivanja, u svih
osam mjerenja, u odnosu na ispitanice iz uspore-
dne skupine. Njihovo kasnjenje u dosizanju visine
svojih vrnjakinja iz druge grupe bilo je otprilike 6
mjeseci. Povecéanje visine bilo je zna¢ajno izmedu
svakog mjerenja u obje skupine ispitanica (F-test:
eksperimentalna grupa = 5050,0, kontrolna grupa
= 10 002,0). Korelacija visine s kronoloSkom dobi
bila je 0,73 za eksperimentalnu grupu, odnosno
0,80 za kontrolnu grupu. Koeficijenti povecanja vi-
sine u ovisnosti na kronolosSku dob nisu se znacaj-
no razlikovali, ali su postojale razlike u pojedinim
segmentima, odnosno regresijski pravci bili su pa-
ralelni. DjevojCice iz eksperimentalne skupine bile
su znacajno lakSe u svih osam mjerenja. Srednje
vrijednosti razlika kretale su u rasponu od 2,7 do
3,9 kg. Povecanja u masi tijela bila su proporcional-
no veca nego 6 mjesecna povecanja visine. Pove-
¢anje tjelesne teZine izmedu svakog mjerenja bilo
je statisti¢ki znacajno za obje skupine (F-test: ek-
sperimentalna grupa = 4135,0, kontrolna grupa =
2187,0). Korelacija tjelesne tezine s kronoloSkom
dobi bila je 0,52 za eksperimentalnu grupu, odno-
sno 0,57 za kontrolnu grupu. Koeficijenti povecanja
tjelesne tezine u odnosu na kronolosku dob bili su
identi¢ni za obje skupine.

ProsjeCne vrijednosti indeksa tjelesne mase bile
su statisti¢ki zna¢ajno razli€ite u prva dva mjerenja,
dok su razlike u postotku masnog tkiva bile statisti-
¢ki zna&ajne u prva tri mjerenja. Povecanje ITM-a
u odnosu na kronolosku dob kod eksperimental-
ne grupe bilo je zna€ajno kroz prva 4 mjerenja, ali
nakon toga su se statistiCki zna¢ajnima pokaza-
le samo promjene koje bi se dogodile kroz godinu
dana (F-test. 243,5). Povecanje ITM kod kontrolne
skupine bilo je stalno (F-test: 558,7), a smo su po-
sliednja 2 mjerenja bila iznimke. Individualno pove-
¢anje ITM u odnosu na kronoloSku dob bilo je vrlo
heterogeno u obje grupe. Korelacijski koeficijenti
ITM i kronoloSke dobi bili su 0,29 u eksperimental-
noj grupi, odnosno 0,34 u kontrolnoj grupi. Razli-
ke izmedu aritmetickih sredina potkoZnog masnog
tkiva bile su zna&ajne u kontrolnoj grupi kroz sva
mjerenja. Sli¢na je situacija bila i u eksperimental-
noj grupi, osim $to nisu zabiljezene statisti¢ki zna-
Cajne razlike izmedu 7. i 8. mjerenja. Razlike izme-
du grupa bile su statisti¢ki zna¢ajne samo u prva 3
mjerenja. Korelacija izmedu kronoloSke dobi i po-
stotka potkoZznog masnog tkiva bila je znacajna, ali
zajednicke varijance bile su umjerene (14% u ek-
sperimentalnoj grupi i 12% u kontrolnoj grupi). Una-
to€ umjerenim razlikama izmedu grupa, koeficijenti
postotka masnog tkiva u odnosu na kronolo$ku dob
nisu se statisticki znacajno razlikovali.

Test sprint 30 metara koriSten je za procjenu
brzine. Prosjecne vrijednosti sprinta na 30 m u ek-
sperimentalnoj grupi bile su znacajno slabije u svim
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mjerenjima. Razlike u aritmeti¢kim sredinama kreta-
le su se u rasponu od 0,09 (8. mjerenje) do 0,14 (2.
mjerenje). Brzina se povecéavala dosljedno u svim
mjerenjima u kontrolnoj grupi (F-test: 408,1) i manje
dosljedno u eksperimentalnoj grupi (F-test: 186,3),
gdje razlike izmedu 4. i 5., odnosno 5. i 6. mjerenja
nisu bile znac¢ajne. Poveéanje brzine u odnosu na
kronolosku dob bilo je statisticki zna¢ajno, ali kore-
lacijski koeficijenti (-0,56 u eksperimentalnoj grupi i
-0,50 u kontrolnoj grupi) ukazali su na samo umje-
renu povezanost. Usprkos vrlo sli¢nim statisti¢kim
pokazateljima i trendovima promjena aritmetickih
sredina, koeficijenti povec¢anja bili su statisti¢ki zna-
Cajno razliciti. Nesto brzi napredak u razvoju brzin-
skih sposobnosti primijecen je u kontrolnoj grupi
(tbeksperimentalnagrupa-bkontrolnagrupa = 4,12).

Testom skok u dalj s mjesta procjenjivala se ra-
zina eksplozivne snage i koordinacije noge-tijelo-
ruke. Slabiji rezultati zabiljeZeni su u eksperimen-
talnoj grupi. Samo rezultati prvog mjerenja bili su
iznimka te se dobivene aritmetiCke sredine rezultata
nisu statisti¢ki znac¢ajno razlikovale. ZnacCajna razli-
ka izmedu aritmetickih sredina kretala se u raspo-
nu od 5 do 9 cm. Razlike izmedu aritmetickih sre-
dina zabiljeZenih kroz mjerenja bile su konzistentno
znacajne u kontrolnoj grupi (F-test: 488,3), ali u ek-
sperimentalnoj grupi su samo jednogodiSnje razli-
ke bile znacajne (F-test: 155,5). Korelacija izmedu
kronoloSke dobi i rezultata u skoku u dalj s mjesta
bila je osrednja u obje skupine ispitanica (reksp. gru-
pa = 0,56, rkontrolna grupa = 0,58). Rezultati u skoku
u dalj s mjesta su se statistiCki znacajno brze po-
vecavali u kontrolnoj grupi ispitanica (tbeksper. gru-
pa-bkontrolan grupa = 7,30).

Aritmeticke sredine rezultata tr€anja na 400 me-
tara bile su generalno bolje u kontrolnoj grupi. Samo
rezultati zabiljeZeni u prvom mjerenju nisu bili stati-
sti¢ki znacajno razliciti. Statisticki znacajne razlike
izmedu aritmetickih sredina kretale su se u rasponu
od 4 do 6 sekundi. Rezultati su se u odnosu pre-
ma kronolo$koj dobi statisti¢ki znaajno poboljSa-
vali u obje skupine (F-test: eksperimentalna grupa
= 77,6, kontrolna grupa = 249,9), ali samo u perio-
du od jedne godine. Korelacijski koeficijenti izmedu
kronolo8ke dobi i brzine tréanja na 400 metara bili

su -0,35 u eksperimentalnoj grupi, odnosno -0,41
u kontrolnoj grupi. Poveéanje brzine tréanja pove-
zano s kronoloSkom dobi bilo je statisti¢ki znacaj-
no vece u kontrolnoj grupi (tbeksper. grupa-bkontrolna
grupa = 7,30).

Rasprava

Prosje€ne vrijednosti rezultata ispitanica ekspe-
rimentalne skupine bile su sli¢ne dobivenim rezul-
tatima u istraZivanju Eibena i suradnika (1992), ali
su bile statisticki zna¢ajno niZze od onih zabiljeZe-
nih u istrazivanju nedavno provedenim u Madar-
skoj (Toth & Eiben, 2004). To znaci da nase ispi-
tanice zaostaju vise od 15 godina za madarskim
prosjekom sekularnih promjena rasta. Prosjeéne
vrijednosti u kontrolnoj grupi bile su vise nego §to
su zabiljezene u istrazivanju iz 1992, ali su bile vrlo
sli¢ne vrijednostima zabiljeZzenima u kasnijem istra-
Zivanju iz 2004.

ZapaZene znaCajne razlike izmedu dviju grupa
u volumenu tijela dovele su nas do zakljuka da su
anomalije koje su se dogodile zbog loSe prehrane,
koje su prema nasem vjerovanju rezultat loSeg so-
cio-ekonomskog statusa, morale postojati ve¢ prije
Skolske dobi. Prema dobivenim rezultatima o brzi-
ni promjena pojedinih dimenzija, odnosno razvo-
ja pojedinih antropoloskih karakteristika, mozemo
zakljuciti da se tijekom ovog istrazivanja inicijalne
razlike nisu mijenjale (visina, tezina, ITM, postotak
masnog tkiva) ili se zaostajanje u rezultatima u ek-
sperimentalnoj skupini ¢ak i povec¢alo (motoricke
sposobnosti). Zbog toga smo zakljucili da je po-
zadina loSih rezultata zajednicka posljedica slabe
i nepravilne prehrane (neadekvatan unos proteina
te lo$a vitaminska i mineralna suplementacija) i uo-
bi¢ajena hipoaktivnost.

lako se naSe istrazivanje odnosi na samo 3 eko-
nomske i zemljopisne regije nase zemlje, dostupne
procjene idu u prilog pretpostavkama da rastuci broj
madarske djece pati od relativho loSe prehrane.
Buduci da se dobiveni zaklju€ci ne odnose samo
na mali broj stanovnika, navedeni problem je vrlo
opasan. TeSko je predvidjeti ili procijeniti daljnje po-
sljedice ovog problema.

161



