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Abstract: The authors summarized results o f  somatopsychic examination o f  7 year old children (N=95) and 
11 year old (91) children on the basis offollow-up study with 2 year interval. The changes o f weight, height, per­
cent body fat, total body fat, lean body mass, reaction time, attention and IQ were examined.

The authors established, among others, girls have significant increment both in LBM  (p < 0.001) and in total 
body fa t (p < 0.05) in two examined intervals, while boys have significant increment only in LBM  (p < 0.001).

The reaction time decreased significantly in two sexes (except 7-9 year old boys). However, the attention pro­
gressed significantly both in boys and girls during puberty.

The rate o f boys' IQ (Raven test) increased significantly between 11-13 years o f  age, while girls ’ IQ remained 
unchanged.

Key words: Longitudinal study; Body composition; Disjunctive reaction time; Attention; Intelleigence; 7-year- 
old, 11-year-old-children.

I n tr o d u c t io n

The number of investigations concerned with the relationship between the physical and 
mental development are relatively few in Hungary (Bodzsár 1981, Bodzsár and Pápai 
1993), and in foreign countries as well (Barker 1937, Scripcaru et al. 1984. Shuttlewath 
1939, Stone et al. 1955, Tanner 1966, Lindgrenl979). The different results of the exami­
nations are not entirely correspond. According to some authors there can be a parallelism 
between the physical and mental development, but others deny it.

In the present study we summarise the results of anthropological and neurofunctional 
examinations on the basis of a follow-up study with a 2-year interval during the period 1981- 
1983 at a primary school in an inner district of Budapest.
The purpose of this study:

to establish the sexual differences of anthropological and neurofunctional parameters
to determine the sexual difference of the rate of growth,
to determine the differences of the neurofunctional parameters of boys and girls
subgrouped by the body fat percent,
to establish connections between somatic and psychic development of children.

M a t e r ia l  a n d  m eth o d s

We have carried out a 5 year longitudinal study of the children in primary school based 
on anthropological, neurofunctional, cardiorespiratoric, motor and sociologic parameters.

The sample consisted of 95 (45 boys and 50 girls) 7-year-old, and 91 (43 boys and 48 
girls) 11-year-old children. Two age groups (7-9 and 11-13 years) of these children were 
investigated during these years.

179



We evaluated the changes of weight, height, and body composition (Durmn and 
Rahaman 1967, Siri 1956), disjunctive 4-choice reaction time, attention, and level of intell­
igence (Lehman 1962, Woodworth and Schlosberg 1966).

The disjunctive reaction time with disjunctive reaction time measuring equipment (in 
modes perception and reaction), the attention with tachistoscope, and the level of intell­
igence with Raven test were carried out.

As for statistical methods, comparison of various parameters was performed with 
Student te s t, and Kruskal-Wallis test, and the connection between various parameters with 
Kendall-Spearman correlation (Yule and Kendall 1964).

Results

Significant differences were found between the boys and girls at the ages of 7 and 9 in 
LBM and in body fat percent. The rate of growth - except body fat% - was significant in 
every anthropological parameter in both sexes. The rate of growth was significantly differ­
ent between the boys and girls only in body fat%. There was more intensive increase of body 
fat% in boys between 7 and 9 years (Figure 1).

There were significant differences in the anthropological means of boys and girls - except 
the LBM- at the age of 11. These differences were maintained at the age of 13 as well. The 
rate of growth - except the body fat% - was significant in all anthropological parameters in 
both sexes (Fig. 2).

At the age of 7 the disjunctive reaction time was shorter, and the performance % of the 
disjunctive reaction time was better in girls, than boys. There was a significant difference 
between boys and girls in the intensity of reaction time shortening (Figs. 3, 4).
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Fig. 1: Changes of some anthropological parameters between 7- 9
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Fig. 3: Changes in disjunctive reaction time between aged 7-9

We did not find significant differences either between boys and girls of 11 or between 
boys and girls of 13 in neurofunctional parameters. The decrease of reaction time during 
the two years, and the improvement of performance % of reaction time were significant in 
both sexes as well (Figs. 5, 6).
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Fig. 2: Changes of some anthropological parameters between aged 11-13
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Fig. 4: Changes in the performance % of reaction time between aged 7-9

1 1 yre 11 yrs

disjunctive (4choice) reaction 
time (msec); (reaction) 

disjunctive (4 choice) reaction 
time (msec); (perception)

Fig. 5: Changes in disjunctive reaction time between aged 11-13

The results of the comparative investigation of neurofunctional parameters show no def­
inite tendency. Significant differences were found in disjunctive reaction time between var­
ious body fat % groups in 11-year-old girls, and in 13-year-old boys, in percent of Raven test 
in 9-year- old boys, the rate of development of Raven-test in 9-year-old boys, and the per­
formance % of attention in 13-year-old girls (Table 1).
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Fig. 6. Changes in the performance % of reaction time between aged 11-13

Table 1: Significant differences in some neurofunctional parameters of 
children’ subgrouped by body fat

N eu rofu n ction al P aram eters A ge in years

7 yrs 7  yrs 9 yrs 9  yrs 1 1  yrs 1 1  yrs 13 yrs 13  yrs
boys girls boys girls boys girls boys g irls

D. Reaction Time (msec) Perception * *

Performance % of D. Reaction Time 
Performance % of Raven Test *

*

Rate of Raven Test 
Performance % of Attention

*
*

* p < 0.05

Conclusions

The difference of anthropological parameters between the boys and girls in preadoles­
cence was significant in body fat percent and LBM, and the rate of growth in body fat per­
cent. In adolescence, the sexual differences in anthropological parameters was significant 
only in body fat percent, but not in LBM.

While there were significant differences between the boys and girls in reaction time in 
preadolescence, there were no significant differences in adolescence. Girls had better 
results.

The rate of growth was not significant in body fat percent at this age.
The children were divided into 3 groups on the basis of percent of body fat.
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A significant difference in reaction time have been found in children of the first and sec­
ond groups (low and medium body fat%) and the second and third groups (medium and 
high body fat%), i.e. 11-year-old girls and 13-year-old boys, as well as in 9-year-old boys on 
the basis of the Raven-test.

Routine school doctor examinations, do not include the determination of body fat%, 
although it shows a significant connection with neurofunctional characteristics which 
should be optimalized for good school performance.

A statistically significant connection has been found between height and reaction time 
in boys at the age of 9, and between weight and attention, as well as between weight and 
the Raven-test result in girls of 13. Some parameters (height, weight and body fat%) of 
somatic development influence the development of neurofunctional parameters and this 
effect was different at the age of preadolescence and adolescence. Neurofunctional para­
meters of boys in preadolescence and boys and girls in adolescence show a significant con­
nection with the parameters of somatic development, the increase of body development 
parameters is accompanied by a positive change in neurofunctional parameters. A more 
precise determination of this connection could be carried out if the results of our longitud­
inal study have been completely processed.
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