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The subcutaneous fat tissue’s quantity and distribution in boys and girls at 7 and 9 years of age, as well 
as their intersexual and interage differences are studied comparatively in the present work. The data we 
discuss are an initial stage of a going on longitudinal investigation of school boys and school girls aged 
from 7 to 18 years, that is carried out in three schools in Sofia City. Ten standard skin-folds are mea­
sured. The middle values of the upper extremities’ skin-folds, the lower extremities’ skin-folds, thorax 
skin-folds and abdomen skin-folds and calculated too. The skinfolds thickness increase for both sexes 
during the ages. The skinfolds are thicker in girls at 7 and at 9 years of age. The relative share of the 
subcutaneous fat tissue reduces on the upper limb and the thorax, increase on the abdomen and the 
lower limb for both sexes.
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Introduction
The questions connected with genetic determination, age sexual differences, and the 
degree of their manifestations during fixed periods of children and youth develop­
ment, as well as the influence of nutrition-type and nutrition-quantity over the or­
ganism, and the importance of sports and manner of life for the growth and the de­
velopment are of a big interest for the specialists working in the field of School 
Health Services, Age morphology, and Sports medicine [1, 3, 4, 5].

Four national investigations about physical development and physical ability of the 
population in Bulgaria from birth till 70 years of age are carried out [2,6,7]. Such large 
scale investigations, however, limit the possibilities of the detailed analysis about sepa­
rate, strictly determined periods of the human ontogenesis, because of the little number 
of the investigated features, and the lack of the purposefulness of their choice.

The AIM of the present work is to investigate comparatively the intersexual and 
the interage differences of subcutaneous fat tissue’s quantity and distribution during 
two years period in children at 7 and 9 years of age.
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Material and Methods

A scientific team from the Department of Anthropology at the Institute of Experi­
mental Morphology and Anthropology at the Bulgarian Academy of Sciences be­
gan a longitudinal investigation of children and youths from 7 till 18 years of age in 
1993. Three schools - one in the centre, and two in the opposite areas of Sofia by 
lottery method were fixed for the implementation of the study.

In the present work we use the metrical data about one of the most informative 
characterizations of human physical status. The following 10 standard skinfolds (SF) 
on body and extremities are measured: SF-triceps, SF-biceps, SF-forearm, SF-sub- 
scapular, SF-axilla, SF-X-th rib, SF-suprailiac, SF-abdomen, SF-thigh, and SF-calf. 
The middle SF-values for the upper limb, the lower limb, the thorax and the abdo­
men, as well as their relative share of the total Subcutaneous fat tissue (SFT) quanti­
ty are calculated additionally in order to evaluate the topical distribution of the SFT 
on these corresponding body areas in intersexual and interage aspects.

Fig. 1. Subcutaneous 
fat tissue — age and sex 
differences in 7 and 9 
years old children 
a — interage differenc­
es; b — sexual dimor­
phism
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The differences between both sexes we assess according to the index about sex­
ual dimorphism calculated by the formula:
Values of the respective SF in girls ^
Values of the respective SF in boys
The interage differences we assess according to the index about the age-growth by 
the formula:
Values of the respective SF in 9 years old children ^
Values of the respective SF in 7 years old children

The data valuation and analysis we made by the variation-statistical method, 
and the statistical significance of the established differences we assess by Student 
T-criterion at the level P<0.05.

Results and Dicussion

The data analysis about separate skinfolds shows that the SF-thickness increases 
with the age, and the growth is bigger for the skinfolds on thigh, on calf, on abdo­
men and on triceps (Table 1). It is established also that in both age groups the girls have 
significantly bigger quantity of subcutaneous fat tissue on the responsible area. The in­
dexes for the intersexual differences we use give us a possibility to classify the sexual- 
differentiative meaning of every skinfold (Table 2). The biggest differentiate meaning 
have: SF-abdomen and SF-X-th rib; a middle sexual-differentiative meaning have: SF- 
thigh, SF-calf, and SF-suprailiac; followed by the SF-axilla and SF-biceps. The rest of 
skinfolds: on the upper limb and back have also a statistical significant sexual-differ­
entiative meaning, although it is relatively more weak by them.

The interage differences are weaker than the intersexual ones (Tablel). The thickness 
of all the skinfolds increases during the ages. The indexes’ data, out of a general analysis, show 
that subcutaneous fat tissue on triceps, subscapular, suprailiac, thigh and calf areas in­
crease more markedly in schoolboys, while the SFT on forearm, axilla, thigh and calf 
areas increase more markedly in the schoolgirls during this two years period (Fig.l).

Clearest idea about the topical distribution of subcutaneous fat tissue on sepa­
rate body areas give the relative share of the middle skinfolds for upper extremity, 
lower extremity, thorax and abdomen (Table 2).

T a b l e l .  Indexes about sexual dimorphism and interage differences

No Skinfolds
(SF)

Sexual dimorphism Interage differences
7 years 
of age

9 years 
of age

boys girls

1 Triceps 116.14 113.23 115.49 112.59
2 Biceps 116.44 116.96 114.19 114.70
3 Forearm 109.14 111.83 100.93 103.42
4 Subscapular 118.44 115.65 124.65 121.71
5 Axilla 113.67 116.17 108.33 110.71
6 X-th Rib 120.69 122.05 120.92 122.29
7 Suprailiac 131.97 119.65 138.22 125.32
8 Abdomen 129.21 130.45 118.92 120.07
9 Thigh 126.13 120.16 126.52 120.53

10 Calf 121.32 119.40 117.59 115.73
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T a b l e  2. Average skinfolds and their per cent distribution on thorax and extremities

Average 7 years of age 9 years of age

No
skinfolds 
(ASF), mm

boys girls T-cr per cent from 
total ASF

boys girls T-cr per cent from

X X boys girls X A" boys girls
1 upper limb 6.34 7.25 2.68 22.10 20.68 7.05 8.02 2.77 20.47 19.45
2 thorax 4.89 5.75 9.58 17.04 16.40 5.79 6.81 2.37 16.81 16.513 abdomen 6.36 8.28 4.48 22.17 23.62 7.97 10.08 2.89 23.14 24.444 lower limb 

total four 
ASF

11.10
28.69

13.78
35.07

7.51
5.25

38.69 39.30 13.63 16.33 
34.44 41.24

3.65
3.04

39.58 39.60
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Fig. 2. Intersexual differences of the SFT relative share in Fig. 3. Intersexual differences of the SFT relative 
7 years old children share in 9 years old children
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The formula about middle skinfolds’ classification according to the SF-thick- 
ness in both sexes and both age groups is: lower limb > abdomen > upper limb > 
thorax. It shows that SFT has its biggest relative share on the lower limb, followed by 
the SF-abdomen, SFT-upper limb and SFT-thorax. (Figs 2 and 3).

According to the intersexual analysis for both age groups of children, the boys 
have more subcutaneous fat tissue on the upper limb and the thorax, and the girls - 
on the abdomen and the lower limb (Figs 4 and 5). The type of SFT-distribution ac­
cording to the intersexual aspect resemble very much the type of SFT-distribution in 
adults. It shows that even at this age the quantitative distribution of subcutaneous fat 
tissue has a sexual-differentiative importance.

Conclusions

1. The skinfolds’ thickness increase with the age in both sexes.
2. The girls have thicker skinfolds than the boys in both age groups.
3. The subcutaneous fat tissue has sexual-differentiative importance from an 

early age (7-8 years of age). Boys have relative more subcutaneous fat tissue on the 
upper limb and the thorax, and the girls - on the abdomen and the lower limb.

Fig. 4. Intersexual differences of the skinfolds’ thickness in 7 years old children
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