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Abstract: The main goal of the study was to compare the body shape of children belonging to the same 
chronological age-group, but vaiying in the habitual activity.
The subjects (9610 girls, 9974 boys, aged between 7-18 years) of the present study were examined in the 2nd 
Hungarian National Growth Survey 2003-2006 (Bodzsár and Zsákai 2007). The body shape was estimated 
by Heath-Carter anthropometric somatotype (Carter and Heath 1990). Data on sport activities aiul leisure
time passions were collected by a questionnaire.
The frequency of the relative inactive children and adolescents was considerably high in both genders. The 
body shape of children leading inactive lifestyle could be characterized by higher endomotphy and smaller 
meso- and ectomorphy than physically active children.
Our results evidenced that differences in lifestyle and physical activity had a significant effect on the body 
shape of children as well. More active lifestyle facilitated the development of bone and muscle as well as 
lowered the accumulation of fat.
Keywords: 2"J Hungarian National Growth Study 2003-2006; Lifestyle; Physical activity; 
Leisure-time passions; Somatotype.

Introduction

It is evidenced that a low level of physical activity associated with increased food 
availability is an important feature of our modern lifestyle. The prospective 
epidemiological studies of occupational and leisure-time physical activity documented 
that physical activity associates with low morbidity and mortality in adults through its 
influence on the structure and function of the human body (Blair et al. 1992, Blair and 
Brodney 1999, Bouchard et al. 1994, Dietz 1996, Lee and Paffenbarger 2000, Malina 
2001, Warburton et al. 2001, Oguma et al. 2002, Macera et al. 2003, Myers et al. 2004, 
Hu et al. 2004), but little is known about the association in children (Sallis et al. 2000, 
Boreham and Riddoch 2001, Tóth et al. 2006).

Although the tracking tendency of both body structure and physical activity behaviour 
and the rising prevalence of lifestyle-related chronic diseases in childhood are also 
evidenced by many studies (summarized in Malina 2001) in the developed nations, but 
the influence of the level of habitual physical activity on body shape and on the overall 
health status in healthy, non-athlete children are still not fully discovered.

Therefore, the main purposes of the study were (1) to compare the body shape of 
children belonging to the same chronological age-group, but varying in the level of 
habitual physical activity, and (2) to compare the psycho-somatic status of physically 
active and inactive children.
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Subjects and methods

The subjects of the present study aged between 7-18 years (Table 1) and represented 
a subsample of the 2nd Hungarian National Representative Growth Study 2003-2006. 
Subjects were divided into prepubertal (7-10 years), pubertal (11-14 years) and 
postpubertal (15-18 years) subgroups.

Somatotype was used to assess the body shape of children. Individual somatotypes 
were estimated by the Heath-Carter anthropometric method (Carter and Heath 1990). In 
this method for obtaining somatotype the endomorphy component represent the relative 
fatness, mesomorphy the relative musculo-skeletal robustness and ectomorphy the relative 
linearity or slenderness. The individual somatotypes were grouped into the Carter 
categories (Carter et al. 1983) and these categories were divided into the following 
subgroups made on the dominance relationships of the somatotype components:
-  endomorph subgroup: balanced endomorph, mesomorphic endomorph and ectomorphic 
endomorph categories;
-  mesomorph subgroup: endomorphic mesomorph, balanced mesomorph and 
ectomorphic mesomorph categories;
-  ectomorph subgroup: mesomorphic ectomorph, balanced ectomorph and endomorphic 
ectomorph categories;
-  central subgroup: central somatotype category.

A standard symptom list was used to assess the experience of common psycho-somatic 
complains. The examined complains were grouped into somatic health complains (head
ache, abdominal discomfort, back pain, feeling dizzy, feeling sick), psychic health 
complains (bad temper, feeling nervous, irritability, fear) and sleep problems (difficulty in 
getting asleep, waking up several times at night, waking tired after a night sleep) 
subgroups. Children were considered having complains very frequently if they reported 
experiencing the studied complain more than once a week. Additionally, children were 
asked to rate their health status in terms of “excellent”, “good”, “fair”, “poor”.

Table I. The distribution of subjects by age and gender.

Boys Age (years) Girls

735 7 743
858 8 905
891 9 886
857 10 872
869 11 921
904 12 932
811 13 832
747 14 715
951 15 839
977 16 810
886 17 689
488 18 466

9974 Together 9610
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Data on habitual physical activity and leisure-time passions were collected by using a 
questionnaire (Table 2). The questionnaire contained questions about the regularity, 
intensity and duration of children’s habitual physical activity. Children were grouped into 
physical activity subgroups by using the 15th and 85th centiles (relatively inactive < 15lh 
centile, relatively active > 85th centile) of the mean points achieved replying to the 
answers.

All differences were tested at the 5% level of random error in the computations by 
using the SPSS for Windows v. 14.0 software.

Table 2. The questionnaire used for physical activity assessment.

By the scholar physical education I'm doing physical activity (sport, work, dance, etc.) that makes 
me sweat or blown.

never (1 p) once in a week (2 p) 2-4 times in a week (3 p) daily (4 p)

How many days did you make physical activity in the last 7 days, at least for 60 minutes?
0 -  1 day (1 p) 2-3 days (2 p) 4-5 days (3 p) 6-7 days (4 p)

Are you making any sport except your activity in the physical education class? 
no (1 p) yes (0 p)

If yes, how many hours in a week?
1- 6 hours (2 points) 7-14 hours (3 points) more than 15 hours (4 points)

How do you esteem yourfitness/bearing capacity?
not satisfying (1 point) average (2 points good (3 points) very good (4 points)

How many hours are you watching TV or video in a usual weekday?
more than 2 hours (1 point) 1 hour (2 points) less than 1 hour (3 points) never (4 points)

How many hours are you watching TV or video in a usual weekend day?
more than 2 hours (1 point) 1 hour (2 points) less than 1 hour (3 points) never (4 points)

How many hours in a day are you using a computer (games, letter writing, chat, internet) in the 
weekdays?

more than 2 hours (1 point) 1 hour (2 points) less than 1 hour (3 points) never (4 points)

How many hours in a day are you using a computer (games, letter writing, chat, internet) in the 
weekends ?

more than 2 hours (1 point) 1 hour (2 points) less than 1 hour (3 points) never (4 points)
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Results

The general pattern o f the habitual physical activity in Hungarian children
The frequency of inactive children, who made practically no physical activity except 

their PE classes, attained an alarming level in our society: more than 40% in pre- as well 
as post-puberty and more than 20% in puberty in the boys; and the inactive girls’ 
frequency was higher with at least 10% in all age-groups than in the boys (Fig. 1).

Body shape o f  children by the level o f habitual physical activity
Both in terms of mean somatotype and the frequency of somatotype categories, 

physically active boys tended to be more robust in their skeleto-muscular development 
but were less endomorphic than their inactive age-peers in both genders, namely, (1) 
inactive boys’ mean somatotypes were in the more endomorphic but less mesomorphic 
areas of the somatochart (Fig. 2), (2) the incidence of endomorphic somatotype categories 
were higher (Fig. 3), (3) while less mesomorphic categories were found in the inactive 
subgroups then in the active subgroups (Fig. 3).

The difference between active and inactive girls’ mean somatotype showed the same 
tendency than in the boys but only in the prepubertal age-groups, namely active girls were 
more mesomorphic and less endomorphic than their age-peers in prepuberty (Figs 2-3). 
However, there was not significant difference in the body shape of girls’ subgrouped by 
the level of physical activity from puberty. A small ratio of girls had a body shape 
characterized by mesomorphic predominance independently of physical activity level. 
The figure indicates additionally, that physically active girls’ skeleto-muscular 
development was faster than in their inactive peers.

The subjective health status o f  active and inactive children
By comparing the subjective health status of active and inactive children we can say 

that inactive children’s mood was worse than their active peers, namely, inactive boys 
usually complained more often about difficulties in getting asleep and bad temper (Figs 
4-5), while inactive girls had more often head-ache and abdominal discomfort complains 
than their active age-peers (Figs 6-7). Accordingly, a sexual dimorphism could be 
observed in the complains sensitive to the level of physical activity: inactive boys had 
more psychic complains, while inactive girls had more somatic complains.
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Figure 1: The relative frequency of inactive children.



Active children and adolescents rated their overall health status excellent much more 
frequently than their inactive age-peers (Figs 8-9, p<0.05 in y~ test).

Figure 2: The mean somatotype of active (boys: ■, girls: •) and inactive children (boys: □, girls: o). 

BOYS GIRLS

Endomorphic predominance

Mesomorphic predominance

Figure 3: The relative frequency of children having endomorphic or mesomorphic predominance
by the level of physical activity.
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□ inactive ■ active%
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Figure 4: The relative frequency of boys having bad temper very frequently 

by the level of physical activity.

□ inactive ■ active

Age (years)
Figure 5: The relative frequency of boys having difficulties in getting asleep very frequently

by the level of physical activity.

Figure 6: The relative frequency of girls having head-ache very frequently
by the level of physical activity.
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Figure 7: The relative frequency of girls having abdominal discomfort very frequently 
by the level of physical activity.

% □  inactive ■  active
60 n

Figure 8: The relative frequency of boys rating excellent their own overall health status 
by the level of physical activity.

□  inactive ■  active

Figure 9: The relative frequency of girls rating excellent their own overall health status
by the level o f physical activity.
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Conclusions

Former epidemiological observations in adulthood evidenced the followings:
(1) Nutritional status as well as body shape and their changes by time are the very first 

indicators whether physical activity behaviour achieved the appropriate level 
recommended for the given age-group or not (American College of Sports Medicine 
1998, Weinsier et al. 2002, Saris et al. 2003, Centers for Disease Control and Prevention 
2005, Nelson et al. 2007).

(2) Additionally, there is strong epidemiological evidence that regular physical 
activity has a positive influence not only on the body structure but also on our overall 
health status (Blair et al. 1992, Blair and Brodney 1999, Bouchard et al. 1994, Dietz 
1996, Lee et al. 2000, Malina 2001, Warburton et al. 2001, Oguma et al. 2002, Macera et 
al. 2003, Myers et al. 2004, Hu et al. 2004).

Both of these relationships were confirmed in the studied age interval: between 7 and 
18 years of age:

(1) The frequency of children leading inactive lifestyle was found to be very high 
between 7 and 18 years of age, especially in the pubertal and postpubertal periods in both 
genders. This alarming rate of inactivity in childhood and puberty should warn us, 
because the level of habitual physical activity was found to influence significantly the 
body shape in these age periods, namely, active children and adolescents were more 
robust in their musculo-skeletal development but less endomorphic than their inactive 
age-peers. However, this influence of habitual physical activity on body shape could be 
found only in the prepubertal age-groups in the girls. This observation could imply that 
girls rather apply other weight regulation practices than intensive physical activity from 
puberty.

(2) Inactive children had worse health status than their age-peers in both genders: they 
rated their overall health much worse and experienced more psycho-somatic complains 
than the active ones. Both the psycho-somatic complains and the perceived health are 
important health predictors, namely, these physiological indications are the first warnings 
from the human body to prevent a possible chronic disease developing due to not normal 
lifestyle or health behaviour.

As a summary, we can conclude that calls for increasing habitual physical activity 
from early childhood through old age should be central to public health policy.
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