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A bstract: In 2001 the Hungarian Cabinet named the statistical small regions that counted as
endangered and needed development. Our aim was to fin d out whether essential differences exist in
the physical development, the nutritional status and the psychosomatic status o f children living in
the seriously deprived small regions when compared to the Hungarian national references.
Altogether 3,128 children (aged 3-18 years) living in the deprived small regions o f Hungary were
examined. Their biological status was compared to the national references (2nd Hungarian
National Growth Study 2003-2006). Children’s body development was assessed by some absolute
body dimensions. The nutritional status was estimated by BMI by dividing the subjects into
‘underweight ’, ‘norm al', ‘overweight ’ and ‘obese ’ categories. A standard symptom list was used to
characterise the psychosomatic status. The subjects were asked to rate their health status in terms
o f excellent, good, fa ir and poor.
The body development o f children living in serious deprivation significantly differed, i.e.
wasretarded compared to the national references in the age-groups 7-9 and 14-17 o f boys and in
the age-groups 4-6 and 14-17 o f girls. The prevalence o f underweight nutritional status was
significantly higher in children and adolescents living in the seriously deprived regions than the
national references. The prevalence o f overweight and obese children in the deprived regions did
not differ from the national references. The body developmental retardation reflected in the health
status o f children and adolescents living in the deprived regions, since they rated their health status
worse and they experienced more psychosomatic complaints (abdominal discomfort and fear) than
the national references. The results o f the present study can provide reliable data on the basis o f
which recommendations can be form ulated and measures applicable in social, medical and public
welfare policy can be shaped.
Keywords: Disadvantaged micro-regions; Body development; Body composition; Nutritional
status; Subjective health status; Children; 2nd Hungarian National Growth Study (2003-2006).

Introduction
It has been known since a very long time that children living under varying
socioeconomic conditions show remarkable differences in their physical development.
Numerous auxological studies evidenced that the better economic health and wellness in
a society the smaller differences could be found among the biological status of the socio
economic strata, e.g. in the growth and development pattem of children living in different
socioeconomic backgrounds (Villermé 1828, Quételet 1835, Tanner 1962, Eveleth and
Tanner 1990, Bodzsár and Susanne 1998, Zsákai és Bodzsár 2012a, b).
Sociodemographic conditions, the type of the region’s settlements, the grade of
urbanization, medical and educational resources and institutions, professional
composition, regional social policy as well as developmental concepts for the respective
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regions play a decisive part as macroclimate in shaping the physical and mental
exfoliation of children. All these influences reach the children through their environment
and their family (Tanner 1962, Eveleth and Tanner 1990, Bodzsár 2006, Tausz 2006).
In 2001 the Hungarian Cabinet named the statistical small regions that counted as
endangered and needed development. The aim of the study was to find out whether
essential differences exist in the physical development, the nutritional status and the
psychosomatic status o f children living in the seriously deprived small regions when
compared to the Hungarian national references (Bodzsár és Zsákai 2012, Zsákai and
Bodzsár 2012a, b).
Subjects and Methods
Altogether 3,128 children (aged 3-18 years, Table 1) in the deprived small regions
(The Hungarian Government’s decree No. 24/2003: endangered small regions were
graded by economic welfare indicators, e.g. the unemployment rate, industrial
production, etc., Lipták 2010) of Hungary were examined. Subjects’ biological status was
compared to the Hungarian national references (HNGS = 2nd Hungarian National
Growth Study 2003—2006; http://antropologia.elte.hu/onv_e.html; Bodzsár and Zsákai
2008, 2012).
Table I. Case numbers by age and gender.
A ge (years)

3

4

Boys
Girls

84 82
81 80

5

6

7

8

9

10

11

12

13

14

15

16

17

85
87

95
93

82 88 120 120 118 117 108 101 117 109 92
84 119 131 106 124 126 120 84 81 70 68

18 Together
84
72

1,602
1,526

Children’s body development was assessed by using body mass, stature, trunk and
extremital widths and circumferences (biacromial and bi-iliocristal widths, chest and
relaxed upper arm circumferences) and subcutaneous skinfold thicknesses (subscapular
and triceps; body dimensions were measured by using standard instmments and
techniques, Martin and Sailer 1957, Weiner and Lourie 1969). Nutritional status was
assessed by BMI, children were grouped into the BMI categories underweight, normal,
overweight and obese by using the age-dependent cut-off points recommended by Cole
and his colleagues (Cole et al. 2000, 2007).
In children and adolescents aged between 7-18 years, Currie’s standard symptom list
(2004) was used to assess the experience of common psychosomatic complaints (PSCs),
which was validated in Hungarian children and youth (Aszmann 1997). The findings here
are based on self-report data from questionnaires. The psychosomatic complaints were
divided into: somatic health complaints (headache, abdominal discomfort, vomiting,
feeling dizzy), psychic health complaints (bad temper, feeling nervous, irritability, fear)
and sleeping problems (difficulty in getting asleep, waking up several times at night,
waking tired after a night sleep) subgroups. Subjects were asked how often they
experienced the PSCs during the previous 6 months. To assess the frequency of
experiencing the studied complaints a five-point scale was used (almost every day, more
than once a week, once a week, once a month, seldom or never). Children were
considered having complaints very frequently if they reported experiencing the studied
complaints more often than once a week. Additionally, children were asked to rate their
health status in terms of excellent, good, fair and poor.
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Hypotheses were tested at 5% level of random error by using the SPSS v. 14.0
statistical software (x2 test for testing distributions’ homogeneity; Wilcoxon test for
comparing the age-groups’ body dimensions to the national references).
Results and Discussion
Body development o f children living in the deprived regions
Both the body mass and the stature of children living in serious deprivation differed
compared to the national references in the of age-groups 7-9 and 14—17 in the boys
and in the age-groups 5-6 (only body mass differed) and 12-16 in the girls - children of
the deprived regions had smaller body mass and/or stature in these age-groups (p<0.05,
Wilcoxon test; Figure 1).
The trunk widths of deprived children differed significantly from the national
references only in the age-groups of 8-10 years in the boys and in the age-groups 12-14
years in the girls (significant differences: biacromial width - boys: 8 and 15 years, girls:
13-16 years, bi-iliocristal width - boys: 8, 13 years; p<0.05, Wilcoxon test; Figure 2). As
a tendency it was found that the median curves of the extremital widths in children living
in the deprived regions of Hungary run below the national reference median curves
through the whole studied age interval (Figure 3). Significant differences were found in
the following age-groups: biepicondylar width of humerus - boys: 7-9 years, girls: 11-13
years, biepicondylar width of femur - boys: 5, 12-13 years, girls: 5-7 years (p<0.05,
Wilcoxon test; Figure 2).
By considering both the trunk and extremital circumferences it was observed that the
circumferences in children living in the deprived regions differed, i.e. were smaller than
the national references in the age-groups of boys aged between 8 and 10 years and in the
girls aged between 12-14 years (significant differences were found in the following agegroups: chest circumference - boys: 9 years, relaxed upper arm circumference - boys: 6,
9, 12 years, girls: 6, 8, 11, 13, 16-18 years; p<0.05, Wilcoxon test; Figure 4).
By comparing the deprived children’s median cruves of the subcutaneous skinfolds
thicknesses to the national refenece curves it could be stated that boys living in the
deprived regions had smaller skinfold thicknesses both on the trunk and the extremities in
the age-groups 4-6 and only on the extremities from the age of 11, while derpived girls
accumulated smaller amount of subcutaneous fat on the trunk in the age-groups of 4-6
and 9-16 and on the upper extremities in the age groups 14-16 (p<0.05, Wilcoxon test;
Figure 5).
Nutritional status o f children living in the deprived regions
As a general tendency it could be stated that the prevalence underweight status was
significantly higher in children and adolescents living in the seriously deprived regions in
both genders than the Hungarian references - significant differences were found in the
distribution of this non-normal type of nutritional status in the following age-groups:
5—11, 14-17 in the boys and 3-5, 9, 17 in the girls (p<0.05, x2 test; Figure 6).
The prevalence of overweight and obese nutritional status in children living in the
seriously deprived regions was very similar to the national references (p>0.05 with the
exceptions of age-groups 7, 14, 18 in the boys and the age-groups 12-13, 18 in the girls,
X2 test; Figure 6).
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Figure 1: The median curves (— ) of body mass and stature of children living in the seriously
deprived regions compared to the national references (-, HNGS 2003-2006).
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Figure 2: The median curves (----) of biacromial and bi-iliocristal width of children living in the
seriously deprived regions compared to the national references (-, HNGS 2003-2006).
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Figure 3: The median curves (----) of biepicondylar width of humerus and femur in children living
in the seriously deprived regions compared to the national references (-, HNGS 2003-2006).
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Figure 4: The median curves (---- ) of chest and upper arm circumference of children living in the
seriously deprived regions compared to the national references (-, HNGS 2003-2006).
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Figure 5: The median curves (— ) of subscapular and triceps skinfold thicknesses of children
living in the seriously deprived regions compared to the national references (-, HNGS 2003-2006).
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Figure 6: The prevalence o f non-normal nutritional status in children living in the deprived regions
compared to the Hungarian references (HNGS 2003-2006; *: significant difference).
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S u b je ctive health status o f children living in d e p riv e d regions

Children and adolescents (aged between 7-18 ys) living in the deprived regions rated
their health status worse (Figure 7) than the national references from the age of 9 till 13
in the boys and in the beginning of the studied age interval till the age of 10 in the girls.
Results on the prevalence of experiencing the p sy ch o so m a tic com plaints very
frequently are presented here only for the complaints of abdominal discomfort and fear
due to space limitations. By considering the other psychosomatic complaints in the
deprived children, the pattern of experiencing the complaints very frequently was very
similar to the national references (p>0.05 with the exceptions of very few age-groups).
Deprived children experienced abdominal discomfort (one of the somatic complaints)
more often than the national references in the age-groups 9-16 of the boys and in the agegroups 10, 12 and 15 of the girls (Figure 8). The only psychic complaint, which showed
difference between deprived regions and national references in the pattern of
experiencing the complaint very frequently, was fear. Children living in deprivation
complained about fear more often than the national references in the age-groups 8-10 and
14-16 of the boys and in the age-groups 9-11, 13-15 of girls (Figure 8). Deprived
children did not complain more frequently about sleeping problems than children studied
in the national study.
%
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Girls
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Figure 7: The prevalence o f children rated their health status excellent in the deprived regions
compared to the Hungarian references (HNGS 2003-2006; *: significant differences).
C o n c lu sio n s

By comparing to the national references we could conclude that, children and
adolescents living in the deprived regions of Hungary in the beginning of the 2000s:
(1) had retarded body development in the age-groups 7-9 of boys and 4-6 of girls and in
the age interval between 14-17 in both genders. (2) Children living in the deprived
regions of Hungary had higher chance to develop underweight status than the national
references and the prevalence of overweight and obese children in the deprived regions
was as frequent as in the national references. (3) The body developmental retardation
reflected in the health status of children and adolescents living in the deprived regions,
since they rated their health status worse and they experienced more psychosomatic
complaints (abdominal discomfort and fear) than the national references.
Since the retardation was significant in all the studied linear, transverse, girth
dimensions and skinfold thicknesses as well as both on the trunk and the extremities we
can state that (1) this was a general body developmental retardation, and (2) the higher
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rate of underweight status in the deprived children was presumably caused by the
underdevelopment of almost all the body mass components at the tissue system level
(muscle, bone and fat fractions). A prospective longitudinal study could explore the
influence of the hindering psychosocial environment’s factors on children’s growth
pattern in more details.
The European tendency of the increased prevalence (higher than the national
references; Evans et al. 2000, Cummins and Macintyre 2006, Taylor et al. 2006) of
obesity in the lower socio-economic strata and in the deprived regions (with lower
incomes, food insecurity, less education, etc.) has not been confirmed in this study.
However, the similar prevalence of overweight and obese status in the deprived regions
as it was published in the national references could be a remarkable indicator of this
possible tendency.
The results of the present study can provide reliable data on the basis of which
recommendations can be formulated and measures applicable in social, medical and
public welfare policy can be shaped. Our further aim to help the system of preconditions
for the eradication of child poverty is to identify the most important risk factors that
endanger sound physical development by analyzing its connections with the social
environment and life style.
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Figure 8: The frequency of children having psychosomatic health complaints very frequently in the
deprived regions compared to the Hungarian references (HNGS 2003-2006).
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