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"E:dtl'x:triall.y developed and advanced societies
gi f their population much better conditions,
asfs ar as health care and nutrition, as well as care
g the young generation are concerned, than the
fevelopl_ng countries. Therefore we are sometimes
c;cifg with the pmblexp if and to what extent the
ret,ar:l(::i ;rom developu}g countries show signs of
i siv(;s;z{)xfnel; w1tfh respect to the differences

actors of socio-economi iti
We are alee o] mic conditions.
> ying to find out how th
tgeslel shﬂ'farences are manifested, whether ihzﬁe(;ts ff
at,eathler;glzii gguallyilgrild how it is possible tz e\?a};u)i

! es, whic i :

sxv';hscrutirllly, in a compl:;en?:nrx)x?rs Ry
e authors have investigated 1.60 ‘
health
b:t’I\:/lfep.ll 'sznd. 12 years of age in the capit}z'alb:ii’)s'
of Tumsia, Tunis. The first group T, were boys of

primary schools, aged on the average 11.7, and be-
longed, according to social criteria, Lo poorer classes
of the society. They had more modest, but sufficient
living conditions (according to the classification
of Centre International de I'Enfance they represented
the social class IV). Further, the authors have in-
vestigated 29 pupils of a lycée (T2), aged on the
average 11.7, and another 100 lycée pupils who were
one year older (73, 12.5 years of age). These two
groups of pupils belonged to privileged social classes
with better living conditions. According to the
classification of Centre International de I'Enfance
they represented the social category II. The results
of these investigations were then compared with
those gained from an examination of Czech boys of
the same age and with comparable living conditions,
and from the same type of school (C;—n =28
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FIG. 1

Weight and height in Tunisian - and Czech

'boys of 11 and 12 years of age.
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TAB. 1 boys of
Anthropometric measures in Tunisian and Czech
_—— ¢ =
11 T
c T, e
Bl b T, 7, " sp SD
D /""——\
_ _ z, 3
E SD & _ 5.8 9?-2 4.3
i 4.4 '
Length of lower A 91.8 -l‘//_
extremities Sli.e s 8%3_:_’_,/——1/," 76.6 6.2 71.6 41
7
Chest circumference 70.8 3.4 76.4 . 0 ’ 32.6
(inspirium) L R g3 19 % L5
Biacromial breadth 20.8 1.8 30.8 : o2 1Y lessmme e 1
L | - 929 20 .
Chest breadth 22.1 29 92.7 2.5 21.0 '
| L____—————”J | 15.9 1.3 16.3 1.3
Chest depth 15.3 1.1 15.8 14.9 o -
| 4 930 18 ~-|'-3 L5
Bicristal breadth 1.7 1.3 29.9 . 22.1 L |
1. Il NN 07 19 26.7 17
Bitrochanteric breadth 23.4 1.9 925.1 24.8 1.6 L_//——‘
T s D
with electric dynamometer baseq

?;?gayg:a r:jge 11.7 yers; C,—n =29, average age
. The authors have measured a number of characters
in keepmg with the requirements of the International
Bx_ologlcal Program, and also the thickness of ten
skinfolds, which were measured with a caliper.
‘The relative and absolute values of lean body mass
and fat were calculated according to the nomo-
graphs of the Research Institute of Physical
Culture (after PaFizkovd) worked out for children.
Further, the authors examined some functional
parameters, for example muscular strength, which
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f the first group were Signl .
EE}d,S l?ghtest, not only in comparison with Czech
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FIG. 2
Circumferential measures in Tunisian and Czech boys of 11 and 12 yeﬁrs of a
ge.
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TAB. 2

Bread»th of the wrist and femoral condyles in Tunisian and Czech

. L e
11 12
Age-years T, T, T
. SD & SD P sD i sD & SD
Wrist breadth 449 | 020 | 460 | 027 | 478 | 037 | 468 | L04 | 505 | 034
Femoral condyles breadth 822 | 040 | 849 | o046 | 886 | 060 | 861 | 065 | 915 | 048

boys of 11 and 19 years of age (cm)

significantly greatest in Czech boys (tab. 1) of 11
and also 12 years of age. Boys of the first Tunisian
group were found to have significantly shortest
limbs in comparison with all other groups examined
(T2, Ts, Cy, C;). The differences in body height were
caused, as is now clear, by shorter limbs, which is
also confirmed by the values of sitting height. The
circumference of thorax and biacromial breadth were
the same in the 11-year old Tunisian boys and the
comparable Czech group, while the values of these
two characters were lower in the T, category. At the
age of 12 the biacromial breadth was shorter in the T'3
category than in the comparable Czech group. The
breadth and depth of thorax were greater than those
of Czech boys at the age 11, in categories T, and T,
but at the age of 12 this difference disappearsj

Breadth of pelvis was again greater in tI‘umslan bpys.
In the values of body build the Tunisian boys differ
from the Czech ones first of all in greater measures
taken on the trunk and in shorter limbs.

The circumferences of the limbs did not differ
between Tunisian and Czech boys of the same age,
but they were significantly of lowest values in Té_
category (fig. 2). The robusticity of skeleton evaluate
on the basis of the breadth of wrist and. the femoral
condyles (tab. 2) was of the same value in all groups
examined. The relative values of lean body mass
and fat (fig. 3) were again the same in all groups of
boys; the only significant difference has bet;n found
in absolute values of lean body mass, which were
lowest in T category and highest in Cy and C; ca-
tegories.

_ LEAN BODY MASS

kg
% < ‘ 40 F .
o0 F ( T : t
35: : I Y
- A | K 0f | l
80 F 11 | X £
- / 5
r Z . ‘ s
Ll / N
S 7 of
{ 2 s
" : FAT
o CRCS el
" o B
15; 10 E {
10 5 F l o
1 g
MGE (T T,C T C T, T, ¢ TC
YEARS 1 12 " 12
FIG. 3

Lean body mass {LBM) :;nd depot fat (relative and absolutevalues) in Tunisian and Czech boys of 11 and 12 years of age.
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. The_ results of anthropometric measurements and
Investigations seemed to indicate a retarded or
inferior development, of Tunisian boys, especially
those' who belonged to poorer social strata. The
flmctlonal investigation, however, does not speak
In favour of this assumption. The absolute values of
muscle strength were for the most part greatest
wilth T, category, or at least did not differ from the
values found in Tunisian boys who were one year
older. This difference was even more pronounced
when we calculated the muscle strength in relation
to 1 kg of body weight (tables 3 and 4).

Step-test shows again the best results within the
Ty group. Increase of pulse frequency during step-

TAB. 3

- Muscle strength (absolute values — kp)
in Tunisian boys of 11 and 12 years of age

| 11 12
Age — years |

@ SD # SD & SD

Extensors of the trunk
Hand grip

61.4 11.3 58.1 9.8 61.9 12.0

158 3.6 16.7 3.3 194 4.7
Flexors of the elbow

joint 20.1 4.4 184 3.6 202 4.7
Ex:tgnsors of the elbow
joint 14.1 22 12.8 22 136 2.6
|

Fl(_axprs of the knee
joint 158 3.9 155 2.2 158 3.2

Extensors of the knee

Plantar flexors

G

TAB.4

Mu'scle strength (relative values — per kg body
weight) in Tunisian boys of 11 and 12 years of age

11 12 -
Age — years g

& SD & SD & SD

Extensors of the trunk | 1.97 0.35 1.60 0.29 1.65 0.33

| !

Hand grip 0.51 0.20 0.46 0.14 0.51 0.10
Flexors of the elbow '
joint 0.64 0.13 0.51 0.13 0.54 0.12

| |

Extensors of the elbow )
joint 0.45 0.09 0.36 0.08 0.36 0.08
| !

|
Flexors of the knee .
joint 0.54 0.15 0.43 0.10 0.42 0.09

[ S— |

Extensors of the knee ' ‘| -
joint 0.91 0.20 0.78 0.10 0.42 0.09
|

1.27 0.29 1.10 0.33 1.20 0.37
1 V—— |

Plantar flexors

joint 20.3 3.9 282 4.4 309 57|
39.4 9.1 39.6 10.1 422 11.4

9, FAT: step-test index**) —0.465 | —0.379

9% LBM: increase in pulse fre_quency —0.517 | —0.253
. during recovery period

: 9 LBM: step-test index 0.502 0.286
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TAB. D "
d Czechbo
_{est in Tunisianan ¥so
Results ofStOP~L003 1o years of age

e 11 12

Age — years
—’/_’_-—\
/

[ncrease in pulse

frequency during | 6.1 53.7 370.0 86.9 3613 494
B'-ep"'es %_:L ~*,,\!
Increase in pulse

trequency during

recovery period 54.6 26.8 649 435 644 33

L_L;»__’—:-:;~— ~‘J
. 118.9 134 111.1 158 109.7 17.1
Index U:__;;_r_Jf\] -
//*‘—\.
TAB. 6

i the relationship bet
coefficients of p Ween
Correilaet:(::ount (%) of depot fat and leanbody masgs,
x'elda:h"e results of step-test ingroups of Tunisianboy,
an

S 5!

i
Years \ 2
e — ) [T
29 I 100
n 2
r r

% 'FAT: increase in pulse frequency 0.547 0.262
. during recovery period*)

*) Increase in pulse frequency Quring recovery period =
= pulse frequency (PF) during 5 minutes of recovery — PF
during 5 min rest (initial values).

**) Step-test index =
lasﬁng of step-test in sec.
=~ T of PF in the 2nd, 3rd and 5th min. of recovery

X 100

test and in the course of recovery, for example,
as well as the step-test index show that boys of T,
category were physically best off. The course of
step-test shows that boys of T, group performed
the work in true steady state (tab. 5), which does
not apply for the remaining groups of Tunisian boys.
An analysis of the effectiveness of work shows again
that the best results were found in the T group.
One of the explanations may be the amount of work
executed in relation to the lean body mass of these
groups; the results of step-test correspond in negative
sense with the amount of body fat and in positive
sense with lean body mass (tab. 6). The organism
unhampered by high amounts of body, fat performs
the same work with more ease and with better
effectiveness, the circulatory system is not under
such a great strain. Thus, higher weight is not an
advantage, even with children, when we take into
account, the effectiveness of work. In heavier and




i ecially fatter children we find worse results of
lm‘,t,ional tests, which is true not only as regards
the results ofsbep-.best, bqt also of muscle strength,
gome other comparisons with the results of functional
tests registered in Czech children (Sabat, Kopcova,
Merhautovd) show that given the higher body
weight Czech boys display the same results of functio-
nal tests. The shortest Tunisian boys of T, category
always achieved the best or the same results in
comparison with all other groups.

Similar conclusions may be drawn on the basis
of other comparisons, such as the vital capacity

TAB. 7

Vital capacity and forced expiration in Tunisian
boysof1l and 12 years of age

11 11 12

Years T, T, T

@ SD & SD & SD
Vital capacity J
(ml) 1953.2| 284.2| 2050.0| 241.4| 2191.0| 391.2
Vital capacity/kg :
weight 62.1 55.6 56.9
Vital capacity/kg :
LBM 74.2 67.2 68.4
Forced expiration 3
(m1/0.5 sec.) 1245.2| 286.9| 1263.8| 237.8| 1361.5| 288.5

TAB. 8

Performance in several sport disciplines in Tunisian
boys of 11 and 12 years of age

11 . 11 12

Years T T, T
z SD & SD @ SD
50 m dash (sec.) 94| 0.6 9._5 - 0.7 9.1 0.8
300 m run 67.5| 6.1 | 69.4| 64 65.7( 8.0
broad jump (cm) | 255.6 | 29.8 | 226.0 | 41.1 | 265.7 | 48.0

of lungs, maximum minute ventilation, the fol;{!;d
expiration and (tab. 7) results in some sporting
events: 50m and 300m runs, and broad Jump
tab. 8).

( The )results mentioned in the paper show tdl:::'t:
in evaluating the development of children in lzn )
developed countries it is not always cOITEC laes
objective to relate the height and'welght valu g
to the standards set up in industrially develope
countries. As evidenced by the rc§ults of comple.:;
investigation, lower height and weight values, an
even lower values of lean body mass do not always
mean that the children concerned are retarded in
their development. These lower values are.r.ather
the expression of an adaptation to local nutritional,
hygienic and other conditions and may be accom-
panied by a better functional development in compa-
rison with not only the children from highly develope_d
countries, but also taller and heavier children of their
own country.

SUMMARY

160 normal healthy pupils of primary schoE)I
(belonging to poorer social cla.sses)'and of I'y.cee
(privileged social classes) examined m_the;'caplbal
city of Tunisia, Tuxnis, were compared with 57 Czech
boys of the same age (11 and 12 years) and the same
social conditions. Height, weight and lean body
weight, length of lower limbs, and biacromial bfeadth
were significantly greatest in Czech boys. Wrist and
femoral condyles breadth as well as relative values
of lean body mass and fat did not differ. Chest breadth
and depth, bicristal and bitrochanteric breadth were
greater in Tunisian boys of higher social classes.
Tunisian boys from poorer social classes seemed
to be retarded in somatic development, as they
shewed the lowest values of nearly all anthropome-
tric characters. But functional development, that
is muscle strength (especially when related to -total
body weight), and results of step-test gave more
favourable results for shortest Tunisian boys from
poorer families.. The same applied to respiratory
functions tests and to the performance inselected
sporting events. '
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