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INTRODUCTION 
 

Adolescence is regarded as a unique phase of human 
development. Among adolescent girls menarche is an important 
landmark in the process of growth and maturation (Minimol, 
2003). The onset of puberty has been viewed as a marker for entry 
into adolescence, and thus has received a great attention in 
research. The hormonal changes of puberty are related to the 
personal and social effects of physical changes and most 
importantly the time of changes. Being an early or late maturer 
(one year earlier or later than average) affects adolescents’ 
satisfaction with their appearance and their body image (Atkinson 
et al., 2000). Early onset of puberty in girls has been regarded as a 
stressful event and therefore it is relating to deficits in their 
functioning. Earlier maturer girls experience more depression and 
anxiety (Brooks-Gunn & Rubble, 1983), have lower self-esteem 
(Simmons & Blyth, 1988), and are generally less satisfied with 
their weight and appearance. They tend to be embarrassed by the 
fact that their bodies are more womanly in shape than those of 
their female classmates that emphasize a lean look. They are also 
more likely to have both emotional and behavioral problems. 

The sex difference in fat distribution develops during 
adolescence. Comparing the two genders in femoral and 
abdominal depots, adolescent males have more fat deposition in 
the trunk or abdominal region, while females accumulating their 
fat on their buttock and femoral areas (Malina & Bouchard, 1991). 
Increasing evidence suggests a close association between early 
sexual maturation (SM) and obesity in girls and female adults. 
Earlier maturing girls are more likely to be obese than non-early 
maturers, and are at greater risk of developing overweight in 
adolescence and also in adulthood (Adair & Gordon-Larsen, 2001; 
Biro et al., 2001; Wang, 2002; Beunen et al., 1994). Those who 
mature early also tend to have more of their subcutaneous fat on 
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the trunk than others at the same age (Beunen et al., 1994; 
vanLenthe et al., 1996). 

 
AIM OF THE STUDY 

 
The purpose of this dissertation was to analyze and determine 

relation between biological maturation, body composition and 
psychological functions in girls with various sexual maturation 
(early matures, average and late matures). Further to analyze the 
differences in biological and psychological attributes among the 
three groups of girls. 
 
SUBJECTS AND METHODS 
 
Subjects 

Sample selection was randomly stratified and sample (N=207 
at the end of 10th measurement) consists of Hungarian girls 
exclusively. Anthropologically all of them were Europid origin. A 
three years longitudinal data collection was completed initially 
from 5th grade (10-11-year old) from 10 elementary schools 10 
times every 4th month during the observation. To answer the 
questions described earlier, we formed 3 groups by the mean of 
menarche in our sample. The classification of cases was based on 
tertiles of the age of menarche 

G1; Early-maturers (first 33% of the sample), 
G2; On-time maturers (middle 33% of the sample), 
G3; Late-maturers (last 33% of the sample). 
 

Methods 
Participants were weighed with light clothes and without 

shoes. Height was determined using an anthropometer device to 
the nearest 0.1 cm. Weight was determined within 0.1 kg for each 
subject using an electronic scale.  
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Body mass related body fat was estimated by the caliper 
metric method of Pařízková (1961). This procedure requires the 
measurement of 5 skinfold thicknesses: over biceps and triceps, 
subscapular, suprailiac and medial calf.  

Growth type was estimated by the method of Conrad (1963). 
Metric index relates the chest width to the chest depth and is 
corrected by the actually measured stature, therefore describes the 
roundness of the chest. Plastic index is the arithmetic sum of three 
body dimensions that are characteristic for bone-muscle 
development. 

Self-administered questionnaires were used to describe state 
and trait anxiety (Spielberger, 1973) and self-efficacy towards 
physical activity (Schwarzer, 1993). 

Differences among the groups were analyzed by one-way 
ANOVA or Kruskal-Wallis ANOVA depending on respective 
distributions and measurement scales. Changing during the three 
years was tested by repeated measures of ANOVA or Friedman 
ANOVA according to the distributions and measurement scales. 
Relations between anthropometric variables and psychological 
variables by groups were analyzed by Kendall-τ correlation. 

 
RESULTS 

 
The most important results of the research were that the 

growth type of children has changed according to the biological 
development of the muscles and skeletal system, but the 
differences in anthropometric characteristics among early-, on-
time, and late maturer girls were mostly significant. Early maturer 
girls were significantly heavier, they had higher value in BMI, in 
body mass related body fat percentage, and in plastic index, and 
had lower value in metric index than on-time and late maturer 
girls.  

We did not find significant difference in psychological 
variables among early-, on-time and late developer girls except in 
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state anxiety score between on-time and late maturers at the 2nd 
measurement, nevertheless there were no correlation between the 
biological and psychological variables, except between body 
height and state anxiety and between PLX and state anxiety at the 
1st measurement and between body mass related body fat 
percentage and state anxiety at the last measurement. 

The relation between state- and trait anxiety was significant 
for the whole sample at each measurement time, but between state 
anxiety and self-efficacy toward physical exercise statistical 
correlations showed up in early maturers at the 3rd and in late 
maturers at the 4th measurement, but correlations were inverse. 

 
CONCLUSION 

 
Our main finding was that, as body height differences were 

equalized among the different maturation groups, differences in 
body weight, BMI, body mass related body fat percentage, in 
metric and plastic indexes still existed. Therefore those girls, who 
experience the onset earlier than the average, are in danger for 
obesity in adulthood also. Our study is not able to clarify whether 
the observed differences were because of the earlier onset, or the 
first bleeding is the influence of the already experienced fat 
accumulation. Further research, starting at earlier age, is needed to 
reliably answer this biological question. 

Because we did not find consequent relations between the 
biological and psychological attributes as others report, further 
research is also needed to clarify if this result can be due to the 
change of psychological judgment on the biological maturation or 
it is just a sample specific outcome. 
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