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Desde 1574 0 Centro of Estudos oo Laboratdrio oe
&ptid&o Fisica de S8c Caetano do Sul [CELAFISCS) wem
tentande amalisar a influéncla oa atividade fisica
no ser huomand, con uma abordegem clentifica e adap-
tada bs condigles do chamado Tereeiro Mungo. Com
ssfe propdsito deserwolvenos uma bateria de  Lestes
de aptiddo fisice gue enwalve varidvels: a- antropo
mékricas; b- metabdlicas; c- neuromotoras; d- matu-
racionais e ¢- psicossocials. Essas weedides  foram
aplicadas em mais de 15.000 pessocas, em estudos lon
gitwdinais e transwersais, e neste artige Tesumire
mos o5 principais achados. Foram desenwvolvidos cri-
térios, padrbes oe refecéncia baseados emuna anostra
ge %,.200 meninos 2 meninas de 7 a 18 anps de [dade,
oue realizevem oo 2-3 sulas de educagdo fislea por
semana na Tede piblica de ensino de S8o0 Castano do
Sul. Foram classificados no primelire nivel oe ativi
dade fisica. O segundo nivel consistiu em criangas
ewalvidas es programas esportivos; o terceiro com-
preende adolescentes envolvidos em competicdo. O
gquarto, guinto & sexto nivels correspondem aos atle
tas municipais, estaduals enaclonais, respectivamen
te. Tentanoo determinar a magnitude da variaclo nos
nogsos parfimetros e apticlio Fisica, cosparamos moss0s
Bchados & dados de: 8- outres regifies brasilelras;
en nivels sédcio-econdmicos semelhantes ou di ferentes
(Dadema, Itaguera, Sants Bérbara do Oeste, Rlo de
Janeiro e Ilhabela); b- outros paises latino - amerj

{*} Palestra apresentada no Simposium*9Z do Conselho
Imternacional para Pesguisa da Aptlddo Fisica -
ICPFR - Leuven, BElgica, Julho, 199&.

IN DEVELOPING COUNTRIES

ABSTRALCT

MATSUDO,V.K.R. Physical fltrness |n developing
countries. Brazilian Jourmal of Science and Movement,
wol. O7, m@ 02, pp = , 1793,

Shnce 1974 the Phyiical Fitmess Ressarch Labaratory
from S8o Castano do Sl (CELAFISCS) mas tried ko
analyse the influence of physical sctivity oan Ehe
hnan Being, throughout a scientific approach whlich
should be fessible to the econdltions of the so-called
Third world. with this purpose we hawve developed a
phwsical Fitness battery of tests which comprises:a-
anthropometric; b- metabolic; o- neuromotor; o- matu
rational; and e- psychosocial varjables, We have
applied 1t on more than 15,000 subjects, in cross -
sectional and longitudinal studies, and in This
presentation we will summarize its male Findings.
Standard criteria reference data were gevelopeo Dased
of 8 sanple of 5,200 boys and girls from 7 to V8 years
of age, who have taken part in two or three ohysical
egucation classes/week, In the public school system
of 5830 Ceetano do sul. They wereclassifiedat a First
level of physical actiwvity. A second one consistedof
children irvolwed in sports programs; a thicd level
conpr ised adolescents involved incompetition, Forth,
fifth and sixth levels corresponded to the menicipal,
state and national #lite athletes, respectlvely.
Trying to determine the magnituse of warlation in our
physical fitress parameters, w2 have compared our
results to date from: B- other Brazilian regions; at
a different or similar sociceconomic levels (Dfadema,
Itaquera, Santa Barbara D'Oeste, Ric de Janeiro and
Ilhabelal; b- other Latin-American countries

{=} Lecture presented at SYWPOSIUM' P2 from the
Intermnational s Council fFar Physalical Fitmess
Research, Leuwen, Belglum, July 10-13, 1992.
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canos (Argemtina, Chile, Coldsbial: c- pafses morte-
americanos (Canadd, LBAY e d- palses europeuws {Bélgica
& Checoslovdguia) . Foran Mfeitas comparagfes das médias
dos valores absolutos e valores relativos (valores
absolutos corrigidos pele altura e peso corporal (IWC).
Dessas comparacles podemos concluir gue: a- no mesmo
estrato socio-econdmico ndo aconteceram grandes dife
TENGES Nas caracteristicas da aptid®s fisica, guando
elas existiram: a- heranca e as atividades esportivas
Foram os fatores gue mais Inflienciaram: b- condigbes
soclais pobres especialmente cesnutriclo, parecem ter
forte impacto ras cufvas maturacionals antropomdtri-
cas (altura) & funclionais (desviadas para direita);
C- a5 desvantagens apfesenbadds nos perfis metabdll
COS © NEUTDMOLOCES NOS grupos de desrutrTidos desapa.
recem guando corrigimes os wvalores absolutos pelo
pesD @ altura corporais; d- os perfis das curvas oe
maturagso foram quass os mesnos, em di ferentes regides
no mesnd pals, en diferentes paises em condicBes sd-
cio-econtmicas semelhantes ou di ferentes; e- crisngas
desrgbt jdas pareceram naturer mais tardiamente e peT
cEbEr uma carga de esforco o8 forma mais intensa que
as bem nutridas.

UMITERMIS - Aptic8o Fisica, Terceiromondo, Atividace
Fisfca.

INTRODUCAD

Apesar de a maioria dapopulacio estar
vivendo no chamado Terceiro Mundo, as auto
ridades desta parte do globo no tém dedi-
cago atengdo suficiente a este tema e, por
asta razdo, 8 aptidio fisica nEo & uma beoa
"carta de apresentaglio" para estes paises,

Ce putro lado, estudos da sptidio Fisi
ca thm sido desenvolvidos par avtores locais
& estrangeiros. D melhor desses tem sido
publicado em revistas credenciadas de forma
muito elagante & académica, mas multas ve-
zes longe dos centros de decis8o. 0 traba
lho de Robert Malina nests tépico com mexl
canos, guatemaltscos, manus de Mova Guind
gztd bem resumida em recente revisdo
(Malina, 19686). Parizkova (1973) reportou
a superioridade de meninos tunisisnos  de
alto nivel siclo-econfmico, de 11 anos de
idads, am termos de altura (3 cm) e peso
corporal {5 kg). Resultados similares foram
reportados com amostras de Burma (1968) . Um
dos estudos de Guesguiere em Kinshasa (1981)
mostrou que os meninos menos nutridos (n @
197}, de 6-12 anos de idede, apresentaram
menores valores de paso e altura corporal,
forga de preensdo manual, arremesso  de
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(argentina, Ohile, Colomblal; e- North-Americdf
coyntries (Camada, USA); and d- European countries
(Belfium and Tchecoslovakia). Comparison wers eade
by means of the absolute wvalues, relative wvalues
(absolute values corrected for body height, weight
and BMI). From these comparisons we can  conclud
that: a- at a same socioeconomic status there ware
no major dffferences in physical fitness character-
istics; when they existed, heredity and sports
activities were the factors which influsnced b
most; b= poor Socfial condition, especially wnder-
nourishment, seemed to hawve 8 stromger  impact of
anthroposetric (steture} and on functional maturs
tional curves [(shifted to the rightl; ¢- the
disadvantaged presented in metabolic and meuromotor
profiles among undermourished groups generally
disappeared when we have corfected the absolute
walues for body helght and weight; d- the profiles
of the maturational curves were about the same, §n
different regions of the same country, Im different
countries at a ssme or different socloecononie
corditions; e- undernourished children cseemed to
mature later and perceive exertion heavier than the
well-nourished ones.

LMITERMS - Physical Activity., Third would, Physical
Fitness,

INTHOD A TIONN

Although the majority of the human
population is living in the s=so-called
Third World, the suthorities of that part
of the world have not paid enough attention
to the theme, and for that reason physical
fitmess is not a good "personal card" for
those countries,

On the other hand, studies on physical
fitn@ss have been developad by local and
foreign avthors. The best of those have
been published in referee journels; in &
very elegant and academic way; but some=
times very far from the decision centars.
The work of Robert Malina in this topile
with the Mexican, Guatemalans, the Manus
from MNew Guinea wes well summarized in a
recant review (MALINA, 1986).

Parizkova (1973) reported the
superiority of the privileged 11-year-old
Tunisian boys in terms of body height (3
em) and weight (Sko). Similar results wers
reported with Burmese samples (1968). Ona
of the studies From Guesquiere in Kinshasa
[1981) showed that the less nourished boys
(m:197), from 6-17 years old, presantad
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"medicine Dall", salto wvertical e corrida
de 50 m, As diferenges diminuiram gquando
foram ajustadas pelo peso corporal. Resul
tados similares foram obtides por Brandt
e BroekofF (1981) guando compararam crian
gas de 10=-12 anos de idade da Nova Guing
mediante Bs normas AAHRERD. Inshike (1967)
estudou o impacto de desnutrig@o em grupo
especial de japoneses, encontrando ume di
minuig8o nes habilidedes de correr, saltar
B Arremessar.

Durante as Oltimes duss décadas, o
Centro de Estudos de S8o0 Caetano do  Sul
tem tentado determinar as casracteristicas
de eptid8o Fisice da populagio brasileira
em diferentes faixas etférias, nlveis de
nutrigdo & atividede fFisica. Com aeste pro
posito, jouvens pesguisadeores faram prepa-
rados ma técrnica de um bom procedimento de
mensuragio, seguindo as padronizagBes in
ternacionais, assim coma no conhacimento
da nossa realidade, o gue tem permitido
gstabelecer prioridedes de pesquisas conti
nentais, nacionais e locais.

Nossos dados claramente confirmaram
gue o Brasil, assim coma outros paises la
tino=-americanos, & a terra dos contrastes,
Por exemplo, enguanto manocs de 1% da popu
lag3o concentra em tormo de S50% da  renda
nacional, 70% de nossas familias recebem
um ou menos de um saldrio minimo por més,
0 gue corresponde a 80 dblares (taxa da
julno, 92). Comparando as taxas de desam=
prego bresileires 8s dos palses europeus
{6=10%), elas nBo estd3o mel. Mas, para os
salariocs mencicnados anteriormante, estar
gmpragado no nosso pais ndo significa mui
to. De fato, nossa sociedade esté sobravi
vando em bases de subemprego. -

As taxas de mortalidade infantil va=
riam de 45,7 mortes entre 1000 nascidos
vivos na regiBo Sul, & dramatica 115,7%
nas regifes do Mordeste. Dados recentes
mostram gue ume mudenge bastante posltiva
pcorreuw na década passada, diminuindo as
taxas a 29,9 ¢ 79,8, respectivaments, o
gue corrasponde a diminuicio de guase 50%
nos nimeros nacionais para uma década.
[Grafico 1).
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lowar levels of bogdy weight, meight, hand
grip strength, medicine-pall throw, uartz
cal jump and 50m  dash. The Cifferences
diminished when adjusted for body weight.
Similar results uvere obtained oy Brandt
and Broakoff (1981) when they compared 10-
12=y@ar=0ld children from MNew Guimea to
AAMPERD morms, Ishiko (1967) studied the
impact of undernutrition inaspecial group
of Japanese. He found 8 decrease in the
running, jumping, and throwing habilities.

During the last two decades, the Center
of Studies of 580 Castanc do sul hes been
trying to determine the physical fitness
characteristics of the Brazilain population
at different age oroups, levels of nutrition,
ang physical activity. With that purpose
young ressarchers were prepared technigue
of good measure procedursa, Following
international standards, as well as in the
knowledge of our ouwn reality, which
permitted to establish the continental,
national and local priorities of inuasti-
gation.

Our deta clearly confirm that Brazil
as others Latin-American countries is &
land of contrasts. For example, wuhile less
then one percent of the population
concentrates around 50% of the national
incoma, VO of our fFamilies receive one or
less than one minimal wage month, which
corrasponds to 80 US dollars (July, 92,
rate). Compared to European countries the
Brazilian unemployement rates (6=-10%) are
not too bad. But, for the salaries we have
mentioned before, to be amployed in our
country does not mean very much  indead,
our societies are soviving on undersmployment
basis.

The infant mortality rates vary from
43.7 deatha among one thousand live=births
in the South tec the dramatical 115.7 in
tha North=East regions. Recant data reported
that a very positive change happaned imn
tha last decade, bringing the rates dowun
to 25.9 and V5.6, respectively, which
corresponds to a decline of almost 508 im
nationzl numbers for one decade [Graphic
1).
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FIGURA 1 - Taxas do mortalidade infantil
em diferentes regiSes brasileiras (nimero
de mortes no primeiro ano / 1000 nascidos

wivos),

Mos anos setenta, a mBnutrigdo afeta

va o peso corporal de 15% dos nascidos ”1

vos na BmErica Letina. Abaixo dos 5 anos
de idade, mais gue 55% (56,56) sofriam de
alguma forma de md nutricdo naguela Bpoca.
Nio obstante, dados recentss dos  mesmos
grupos etarios no Brasil demanstrem a for
te diminuigio nesses taxas. Em 1975 tinhg
mos 18,4% de crianges desnutridas e am
1989 esse Indice Foi de 7,1%, o que repre
sents novamenta aproximadamentes S0% de
diminuigdio em pouco meais de uma déceda.
(Tabela I). Al&m dizso, guands as dedos
foram analisedos relacionados as diferen-
tes regifies, resultou gue o Sul, Sudeste
e Centro-0Oeste apresentaram um progresso
razodwvel nesse periodo.

TABELA I - Desnutrigio (X) por regifioc no

GRAPHIC 1 - Infant mortality rates in
differant Braziliam regiona (numbar of
deaths in the first year/100 live births).

In the ssventies, malrutriticn affectad
the body weight of 13% of the live birthe
in Latin America. Childrem under S years
old, more than 55% (56.5) were auffering
from some form of malnutrition that time
Houever, recent data Ffor the same age
groups in Brazil demonztrates a strong
decline in those rates. In 1975 Jg mad
1B8.4% of undermourished childrer and i
1969 it was 7.1%, which represents agair
around S0X decrease Im litkle more +hap
one decade (Table I). Moreover, <her -he
data related to different regions sere
analysed, it was realized that Soutr, South
east and Miduest regions have presentad
reasonable progress in that period.

TABLE 1 - Undernutrition (%) per region in
Brazil (IBGE, 1992).

Brasil (IBCE, 1992). 1975 ]

1975 1969 MOATH 4.5 0.8

NDATL 24.5 10,5 MORTHEAST .o 2.8

NORDLSTE 27.D 12.8 SOUTHERST 13,4 4!
SUDCSTE 13.4 4.1

SuL 1.7 2.5 SIUTH Uiy 2.5

CENTRE-OCSTE 13,1 4,1 MIDWEST 153 4,1
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Cevemps ressaltar gque o impacto da
desnutricdo na estruturs corporal ndo @
uniforme nas diferentes Fases da wvida.
Juanda fol considerado o grupo de 0=5 anos
de idade (Tabela I1), foi observads que as
diferencas em altura entre criangas brasi
leiras e os padrdes da 0.M.5. (IBGE, 19927
tenderam a diminuir com a idede., Os Indi-
ces mostraram gue n3o & Facil entender =
sptidBo fisice nos palses emdesenvolvimen
to, j& gue elee ndEo pudﬂnlaarcnnaidaraﬂdg
um bloco monolitico. As  caracteristicas
mydam Fortemente de regifo pars regido, na
mgsma regifio, e, &s vezes, em um curto pe
riodo de tempo.
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It must pointed cut that the impact
of undernutrition on body structure is not
uniform in different phases of life. When

the =5 years old group was considered
(Taple 11}, it was observed that the
differences in height between Brazilian
children and WHO standards (IBGE, 1992)

tended to increase with age. The indices
ingicate that it is not so easy to under=
stand physical fitmness in developing
countries, since they cannot be taken as
g8 mpnolithic block. The characteristics
mogify strongly from regiom to regqlion, at
8 same region and sometimes, in a wvery
short period of time,

TABELA II - Diferengas em altura entre
criangas brasileiras o padrbes da 0.M.S5.
(IBGE, 1992).

TRBLE IT - Differences in height betueen
Brazilian childeen and W.H.0. standards
(IBGE, 1992},

GRUPD DE IDADE ALTLRA PODARDES DIFERENCA LCE CROLP HE IGHT STRMDMRDS DIFFERENCE
[meges) [em] (OM5] (em) imonths ) (em) U] (e}
0= & 0.5 9.8 « 0.7 0= & &0.5 59.8 +« 0.7
& = 12 69.0 n.&s = 2.4 & = 12 £3.0 1.4 - 2.4
12 - 18 TE.5 T8.6 = 2.1 2 - 1B TE.5 TH.& = 2.1
18 - 2a a.e Ba, 5 - 2.6 18 - 24 B1.9 4.5 = 2.6
24 - 38 BA.0 0.0 - 2.0 24 = M BE.D 0.0 = 2.0
36 - a8 96,0 o8, 5 = 2.5 M - 4B 2&.0 8.5 - 2.3
af - &0 102.3 1053 - %0 48 - 50 LEF ] 0.3 - &o

Tendo em conta esta heterogénea ir_in_g
tivel situagdo, nossa grupo de--pesquisa
gstanelecey padries de referéncia para os
itens de salde & de performance da aptiddo
fisica. A bateria de testes consistiu em
varidveis antropométricas, metabblicas,
neuromotoras, maturacionais & psicolfgl -
cag, tenda sido aplicada em amis de 15.000
individuns, de 7 a 18 anos de idade em uma
primaifa fase & da 1B a 70 anos ma sagufi-
de. O principal foce inicial foi fa popula
30 "narmal" & progressivamente Facam
pstudados o= grupos em diferentes niueis
de futricdo & atividade Fisica.

Meninos e meninas apresentaram valo-
res similares de peso noperlode pré-auber
tario {7-10 anos}; as meninas obtiveram
valoras maiores (p 4 .05) durante o puber-
dade {11=-14) & os menincs Foram mais pesa
das {p£ 0.5) na fase pis-pibera (1518 aos)
As meninas apresentaram maturagioc precoce
do peso em guase todos os grupos de idade

Taking in eccount this heterogensous
and unstanle situation, our research grouwp
nas established standard reference date
for heslth and performance items aof  Fit-
ness. The pettery of tests consisted of
gnthropometric, metabslie, neuromotor,
maturationel and psycheosocisl wvariaoles.
I't was zpplied on more than 15,000
individuals, from 7-40 18=year-olds in a
first phase, and from 18=to TO=y=ar - olds
in a second one. First main focus was aon
"mormal”™ population, and progressively
groups at different levels of nutrition
status and physical activity vere studied.

Boys and girls presaented similar
ueight values in the pre-pubertal period
(7-10 years old); girls not higer (g .0S)
values during puberty (11=14) and boys were
haavier (p .08} im the post-pubertal
phase (15-=18 years old). Girls presented
an earlier weight maturation Ffor almost
all age groups (Franga, 1988). Similar
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(Frenga, 1988). Resultados similares foram
observados em alturs corporal (Gréfico 2),
apesar de as diferencas serem menos marcan
tes.

ALTURA CORPORAL

ALTURA
- « MEN!NOS I
' « MENINAS ]
i . i .drl__. =
pLE é"::':;’
ELL "
o :?’w "
B,
wop ¥ MATUBACAD
{1«
et T ERL]
-.-;-"::":1#. i
f--::_:..-—-""" "
----1"""I . .1
L1
(™
T T S T T T R S
T8 % i@ an ad a3 w1t I DADE

26

rasultg ware observed Ffor body height
[Graphie 2), although the differsnces were
less markaed.
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GRAFICO 2 - Valores pedries de referfncis
de altura corporal em escolares brasilei-
ros (valores shsolutos e Indices de matu
ragio. -

Ag meninas tiveram maiores wvalores
(p .01) de adiposidade mensurada pela mé
dia de sete ou trés dobras cutneas (bl
ceps, triceps, subescapular, supre-iliscs,
abdominal, axilar média e panturrilha) am
guase todos os grupos et@rics (Franga,
1G8BE).

Og valores absolutos da circunferén-
cia de brago e perna foram aproximadaments
05 MEsmDs para ambos 08 sexos, éxceto na
fase pbs=pubertiria, quandc 08 menimos
tenderam a apresentar valores mais altos.,
Ag meninas mostraram curva mais precoce de
maturacio do gque os meninos nessas  duas
madidas (Oliveira, 19BE). Ambos os sexos
tlveram resultados similares de difmetro
do dmaro e fémur no periodo pré-pubertd -
rio. Apfs essa fase, os repazes progressi
vamente epresentaram altps valaores sheolu
tos; mas as meninas novamente tiveram ma-
turagdo mais precoce (Dliveira, 198&).

Ndo Forem observadas diferengas sig
nificativas ne capacidade fisica de trabe
lho mensurada através da PUC 170 até os

GRAPHIC 2 - Standard reference values Por
body height smong Brazilain students
(absolute values and maturation indicea).

Girls got higher p .01 wvalues of
adiposity measured by means of the sum aof
gseven or bhree skinfolds (biceps, triceps,
subscapular, suprailisc, abdominal middle
axillary and medi=zl calf) for almost all
age goroups (Franca, 1988).

Arm and leg circumference absolute
values were about the sama For both sexes,
except in tha posat - pubertal phase when
boys tended to present higher values.
Girls showed an earlier maturation curve
than boys For both these maasures
(0liveira, 1986).

Both sexas got similar results of bi-
eplcondilar and bi-condilar diameter among
pre-pubertal period; and after that boye
pregressively presented hnigher absolute
values; but girls again got earlier matu-
ration (Oliveira, 1986).

Mo gsignificat differences uwere
observed in the physical work capacity
measured through the PWC 170 uwntil 13
years of age, when boys started to get
higher results (p .01). The airls From
this study of Duarte (1983) also presented
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1% anos de idade, guando as meninos comg
garam a obter resultados (p .01). Asmeni
nas do estudo de Duarta (1989) também
apresentaram um pedréc de maturagdo precg
g neste item,. Resultados similaras Focam
ohservados, nas curvas de poténcia Eﬂrﬁbi
ga em termos ahsclutos (1.min=1), mas ndo
em valores ralativos, onde o T0; max. em
nl.kq'1,min‘1 permaneceuy constante ou di-
ninuiv no grupe feminino enguanto no mas
puline houve um ligeire incremtno (Duarts,
1589 .

A potdncia anaartbica Fai  memsurada
pelc testa de corrida de 40 segundos, de
senvolvido em nosso laboratfrie, onde a
distZncia (m) percorrida messe lapso de
tempo, multiplicada pelo paso corporal (Kg)
dividida pele tempo (seg), fornece uma es
timag3s dessa varifvel. 0 teste temmostra
do altes Indices de reprodutibilidade,
ghjetividade, correlag8o com o incremento
de lactate plasmitico e o teste de Wingate,
Os meninos apresentam sistematicamente
alta performance na corrida de 40 segundos
{s .01} enguanto as meninas mostrarem ten
glngia para uma matura;ﬁn pracaca.

A performance de meninas no teste de
t0m se estahilizou apds os 12 anos de ida
de, guando ja alcancaram 95% dos walores
edultos. Parém a performance dos meninos
nos 50 metros progrediu levemente com a
idade (Duarte, 1981). Uma tend&ncis simi-
lar foi observada para agilidade mensurada
pela média do teste de Shuttle Run, Os me
nimos apresentaram =sistematicameante resul
tados significativemants melhor (p .01y
gm todas as idades e os indices maturacio
nalis adultos Foram atingidos precocemente
(parto dos 11 anos nas meninas) (Bergamo,
1984 ).

Na impulsdio vertical, com e semajuda
dos bragos, os meninos tiveram melhor per
formance que as meninas desde os 11 anos
de idade. As meninas cotiveram um pequendg
ineremento durante a ﬂuhardaﬂe-eadnlnscéﬂ
cia enguanto os meninos mostreram obter os
maiores pontos em Forga no Fim da puberda
de & inicio dea adolescéncia (Sessa, 1986).
Na impulsfo horizontal Fol cbservada uma
tendéncla similar, mas ndoc no teste de
preensdo manual, onde o5 meninos & 2s me=
nimas obtiveram resultados similares até
mg 14 anps de idede, guando os maninos co
£garam a desampenhar melhor (Soares, 1931,
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an sarlier maturation pattern in this
item. Similar results were observed in the
absolute serobic power curwes (1l.min=1],
but not on the relative wvaluss, where T0;
max in ml.kg.min=1 remeined constant or
daclined among Female goups while showed
a3 light increase among male ones (Duarta,
1989).

The anasrobic pouwer was maasured by
maans of the 40-second runtest, developed
in pur lab, where the distance {m) covered
im that lapee of time, timas the body
weight (kg), divided by the time(s) gives
us an estimation of this wvariable. The
test has shown high indices of reproduc=
ibility, objectivity, correlation with
blood lactate raise, and thwlWingate test.
Boys systematically presented higher
performence in the 40=second run (p  .O1)
while girls showed an earlier maturation
trend (Matsuda, 1988).

The pafarmance of girls im the 5S0m-
dash estabilized after 12 years old, when
thay already reached 95% of the adult
score. Howauver, the boys' performance in
the SOm-dash slightly progressed with age
{Duarte, 1981). A similar trend ues cbserved
for agility measurad by means of the 30=-
foot-shuttle-run test. Boys systematically
presented significant (p .01} petter
results fer all age groups and adult
maturational indices were reached esrly in
1life {aroumd 11 years Faor girls) (Bergemo,
1984,

In the vertical jump, with and withe
out the help of upper arms, boys parformed
better than girls from as earlier as 11
years old. Girls got a little Increase
during puberty and adolescence while boys
seemed to get the largest nains in strength
in the end of pubarty and beginning of
adolescence (Sessa, 198&). Similar trend
ues observed in the horizontal jump but
not in the handgrip test, where DOyYS and
girls obtained similar scores wntil 14
years ald, when boys started to perform
better {Soares, 1981).

COMPARATIVE INDICES
A- With regional cities

Trying to determine similarities and
differences among our data and othar
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INDICES COMPARATIVOS
A- Com cidades regionais

Para tentar determinar as semelhangas
e diferengas entre nosscs dados & outro
municipio, na &rea metropolitana de Sio
“gulo, vamos considerar cdois estudos.

No primeiro, dados de S8c Caetano do
Sul foram comparados a [teguers, distrite
da cidade de S5Bo Paulo. Duzentos e guaren
ta (240) maninoce de 11=14 anos ndo mostra
ram diferengas significativas nas variveis
antropométricas e neuromotoras incluidas
na nossa bateris (Ferreira, 1950).

No segunda, 270 garctas ce 7 a 15
anos de S53c Castarmo do Sul Foram compara-
das 2 estudantes da area marginal de
Dizdema, cidade gue pertence 3 mesma regida
ingustrial de 58c Ceetano do Sul (Andrade,
1087). Ds dados mostraram diferenges mac-
cadas na impulsic vertical assim como  em
muitos itens da nossa bateria de testes
{Tabela III).

S8

municipalities in the 550 Paulo metropolitan
ares, we poinmt out two studias.

In the first onde, data from S3a
Caetano do Sul were compared to Itaguara,
& district in 58o0 Paulo city. Two hundred
and forty bovs, From 11-14 did not show
any significant differerce inall anthoopometric
angd neuromotor variables included in  our
battery (Ferreira, 1990).

In the sacond, 270 Boys from 7=15
years old from 580 Castano do Sul  were
compared to students from a marginal area
of Diadems, a city that belongs to the same
industrial region of 580 Castano do Sul
(Andrade, 1987), Data showed marked
diffarences for vertocal jump as well as
for several items of our battery of tests
(Table III),

TRBLE III = Vertical jump performance in
Diadema and 580 Castano do Sul boys From
7 to 18 years (ANDRADE and DUARTE, 1987).

AGE DIADEMA SAD CAETAND DO S
TABELA I1I - Performance na impulsSo var 7 17,1 21,2
tical de meninos da 7 a 18 anos de Diadema 8 19, 4% 22,9
e 580 Caetano do Sul. (ANDRADE = DUARTE, E 24,6 26,6
1987) . 10 24,7 25,4
11 27 % 3,0
1DACE O adems 5%0 Capteano do Sul 12 2H, 4% X2 ,4
13 32,9 33,3
b 17, 1% n,2 i 53,7 38,4
na 19,08 2,9 15 36,20 4z, s
o] 24,6 28,6
0 2,7 25,4 o .05
" 27,40 1,0
12 28,49 32,4
' 32,9 35,3 However, those differeces disappeared
14 33,78 38,4 when we corrected the absolute values For
+ 6.7 42,5 body hs:.e_;nt. which agrees with the rpa,}antv
of the literature; and supports kinanth =
*p .08 ropometric Findings that indicete a strong

Forém, =ssas diferangas desaparacaram
quando os valores absolutos Foram corrigi
dos pela altura corporal, o gQue concorda
com a maioria da Literatura; & suporta os
achades cineantropométricos ogue indicam
forte relagho entre estrutura e funclo. Em
outres palavras, para esses itens neurama
tores, a crianga desnutrida tem o  menos
o mesmo desenvolvimento gue a bem nutrida
(Tabela IV},

relatiomship betueen structure and function
In other words, for those neuromotor items,
the undernourished child has at least the
same development as a gull-nourished one
(Table IV).



"
.’E.:‘-r' AEYIETA BRAGILEWRA DE CEMCIA E WMOwINME™
e M

v

TABELA IV - Performance na impulsdo wverti
cal com {IUE} e sem ajuda [IUS} dos bra-
gos, impulsio horizontal (IH), Shuttle
Run (SR), teste de 50 metros (S0m), corri
da de 1000 m (1000m}, corrigida pela al-
tura corporal em meninos de Diadema e SBo
Captano do Sul. (ANDRADC = DUARTE, 1987).

59
TAOLE IV = Vertical jump with (Y1) and
without (VX0) help of uwpper arms, long

jump (L), shuttle run (SR), SOm-dash (S0
m), 1000-mrun (1000m) performance, as
corrected for body height among boys From
Diadema and 530 Castano do  Sul  (ANDRADE
and DURRTE, 1987).

Diadema 580 Caetend do Sul [ aclema SHo Caetans do Sul
[WC AEL TURL L7 . WISHE TGHT 7 . 18
[WE/BL TURA 8 .21 NVIOSHE ICHT L .21
[H/ AL TURA 1.22 1,72 LIVHEIGHT 1.22 1.22
SR/OL TURA .09 .08 SR/HEICHT .09 .04
S0 /AL TURA o7 .07 S0mHE IGHT .a7 a7
1000m/ AL TLAA 3B ) 1000m /HE IGHT .38 39

B- Com cidades do interior

Nas comparagfes com cidades do inte
riar do nosso pais, foram encontradas di
ferengas manares se 8 comparagEoc  fosse
feite no mesmo ou quase no mesmo  nivel
socio-econfimico. Por exemplo, gquanda =&
performance no teste de shuttle run Fol
comparada a Santa Barbara do Oeste, no
interior de S5&oc Paulo, 300 meninos e 30
meninas dessa cidade obtiveram resultados
similares aos de 530 Castano do Sul, com
excegdo dos meninos de 15=-16 anos (Bergamo,
19684 ] .

C- Com outros paises latino-americanos

Um grande esforgo tem sido aplicado
gm projetos conjuntos com outros grupos
na América Latina. Em alguns casos, o es
tudante formado do CELAFISCS retorne ao
seu pals de origem e se envolve no proje
to, o/gue parmite um procedimanto mais
uniforme e preciso. Assim foi no projeto
para comparar idade de menarca no Paraguai,
Chile (Matsudo, 1982) & Argentina, onde
a idade de menarca (12,5 anos) em Monte
Caseros Fol similar & reportada em amos-
tras brasileiras (Busso, 1983). Por outra
parte, dedos da Colfmbia tém mostrado
[Grafico 3) gue os garotos brasileiros
[21} foram mais pesados (4,8 kg) e altos
[6,7 em) que o3 colombiamos (n:1306) am
quase todas as idades [p .01} dos 10 -
16 anmos (Matsuda, Javregui, et alii, 91).

B- With hinterland cities

Among the comparisons to cities in
the hinterland of our country were Found
minar differences if the comparison was
made at & same or close socioeconomic
leval. For example, when the performance
in the shuttle=run was compared to Santa
Barbara do Oeste, in 532 Pavlo hinterland,
300 boys and 330 girls got similar results
except among 15-16-vear-old boys (BERGAMD,
1984 ).

C- With others Latin-American countries

A great effort hes been applied in
ioint projects with other groups in Latin
Fmerica, In some cases, = former student
From CELAFISCS returned to his own country
and got inveolved in the project, which
permits &8 near wuniform procedure and more
accuracy. This is hou there was set the
project to compare age of menarche in
Peraguay, Chile (MATSUDO, 1982), and
firgentina where age of manarche (12,5
years) in Fonte Caseros was similar to
those reported inBrazilian samples (BUSSO,
19897, On the other hand, data From
Colombia have shown (Graphic 3} that
Brazilian boys (210) were heavier (4.B8kg)
and taller (6.7 cm) than the Colembians
[N:1306), in almost all age groups (p
.01) From 10 ko 16 years old (MATSUDO,
JAUREGUT et al., 1591).
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oar Yazawa, 1991. No mesmo easbtuda, 1050
maninos brasileiros Fforam comparados a
1615 meninos beloas (Ostin, 1980), e obti
veram menares valores de altura {de 15-18
anos) & de peso (de 16=17 anaos).

F- Comparacio das curvas de maturacio

A comparag@o des curvas de maturacio
parece ser uma bos estratégis pars superar
glguns Fatores genéticos e ambientai= de
diferentes populagdes, permitindo-nos ana
liser o padrBo de comportamento das warih
veis de aptidio fisica, Por isso Fnraﬁ
comparadas 8s curvas de matursgBo de peso
g sltura corporal de Brasil, Hﬁlgica,
Canzdid e Tchecoslovaguis. Foi obhservado
oue, apasar das diferengas nos valores ab
solutos mencionados anteriormente, houve
uma extraordindria semelhanga (Grafico &)
gntre as curvas, o gue significa que o
crescimente e desenvolvimanto do pesa e
altura foram completaments similares nes-
ses palses.
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GRAFICD 4 - Indices de maturago da altura
corporal de meninos brasileiros, belgas,
canadenses & tchecos de 7-18 anos.

0 mesmo acontecew [Grafico 4) gquando
foram comperadas as curvas de pot8ncis
gerdbica (em ml.kg=l.min1} e anaerdnica

&1

F- Comparison of maturational curves

The comparison of maturatiomal curves
geems to be a good strategy to overcoma
some genetic and enviromental fFacters in
gifferente populations and permits us to
analyse the behavior pattern of the physical
fitness varisble. Then, were comparsd the
Brazilian, Belgium, Cernadian and
Czechoslovekian maturation curves for body
weight and height. It uss observed that
despite the differences in apsclute values
mentioned before there was a uondecful
(Craphic 4} similarity among the curves,
which means that the growth and development

of body weight and height were gquite

similar in these countries.
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GRAPHIC 4 - Body height maturarional
indices From Brarilian, telgss, Coatfias,
and Czechoslovakian boys, from 7 to 18
yaara old.

The same happened (Graphic 4) when
the maguratinnal curves aof asrobic (im
ml.kg=". min=1) and anaerobic poer (meesured
through the 40 seconds run test) were
comparad in the Brazilian samole (MATSUDO,
1989) and by means of the Wingate test in
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imensurada através do teste de corrida de
40 segundos) em amostras brasileires
[(Matsudo, 1989) & pealo tasta de Wingete em
amostras norte-americenas (Kurowski, 1977,
Iste tem importante implicaglo paraapres
crigBo de exercicio e esportes, pois, ape
sar das aventuais diferengss entre a aptz
déo fisica nesses palses, o processo de
crescimento e desenvolvimenta Fol o mesmo,
ao mencs guando comparadas populagBes da
classe mBdis.

G- Impacto nutricional

Quando criangas brasileiras de nivel
sholo=gconfmica baixou ou muito baixo Fo-
ram comparadas &s normais ou A3 de alto
rivel gue moravam nz mesma cidede, elas
tiveram pobre parformance na impulsdo ho
rizontal, corridade 20 m e S0 m, eguilfl-
brio estdtico e dindmico, como reportado
por Ferreira, 1980 e Franga, 1991. Ent8o
seria de interesse mensurar o impacto do
nival nutricional na aptidio fisica na
masma regido. Por essa razdo, desde 1978
desenvolvemos um projeto longitudinal-mis
to em [lhabela, ilha do litoral de GS8o
Paulo, com condigies completamente baixas
ou primitivas de vida.

Durante os Gltimos 15 amos, a cada
sais meses coletamoe informagfes comopro
pisito principal de determinar o impacto
da desnutricio na aptiddo fisica. Quando
foi analisada a altura corporal ce garotos
de [lhabela de 11 anos de idada, foi obser
vado gue eles eram & cm mais peguenocs da
Que estudantes de classe alta de SEo
Caetano do Sul, mas 4 cm mais altos do que
garotos de zana de Ffavelas do Rio de
Janeiro. Para isto, mensuramos a adiposi-
dade do Oltimo grupo e encontramos que mea
ninos de alto nivel sacic-econdmico esta
vam 35% acima dos padries de refecéncia
para sua idade {11-12), com pilor perfil
para os meninoa. Tal Fatonovamente confir
ma gue Facilmente encontramos sobrepesa
junto com desnutrigio em populagBes do
Tarceiro Munda.

Az curvas de meturacdo para peso B
altura mostram claremente (Grafico S)e re
tardo nos indices de Ilhabela {em triéngE
la), guando comparsdos aos padrBes de S&o
Castano (em circulos). Foram comparadas as
curvas de maturacBo da impulsdo horizomtal
a vartical de ambes as cidades, levando =

&2

North-Amacican samples (KUROWSKI, 1977
It has an importeant implication for the
prescription of exercise and sports becauss,
despite the ewventual differences among fit
ress in those countries, the procass of
crowth and development was the same, at
least when the middle-class population was
comparead.

G- Nutritional impact

When Brazilian children from low or
very low sociceconomic level were compared
to normal or "well-to=do" children who wers
living at 8 same city, they performed
poorly in the standing broad jump, 20-and
S0Om=-dash, dynamic and static balance, as
reported to measure the impact of rutritional
level on physical Fitness ina same reglon.
For that reasom, since 1978 we have bean
developing & mixed=longitudinal project in
Ilhahala, an ocean island on S58oc Paulo
coast, with guite low or primitive
conditions of life.

During the last thirteen years, every
s5ix months we collected information with
the main purpose of determining the impact
of undarnutrition on physical Ffitness.
Whan the body height of 11-year-old Ilha-
bela boys waes analysed, it was observed
that they were Gem smaller than high-class
students from 580 Caetano do Sul region -
but 4em taller than boys From Rio de Janeirs
slums, Houwever, they look even lighter
than smaller when compared to high - class
boys in terms of body weighy. For this
reason, we messured the adiposity of the
latter group and we found that boys and
girles From high sociceconomic levels were
around 35%¥ over the reference standards
for their age (11=12), with worse profile
far boys. It confirms again that we sasily
fFind overweight along with uvndernutrition
in the Third World.

Maturational curves for weignt and
height clearly show (Graphic 5) adelay in
the Ilhabela indices (in triangle) as
related to 580 Coetao stadards [ in circles).
The same trend was more evident when there
were compared long jump and vertical jump
maturational curves of boty cities: leading
us to conclude that undarnutrition seems
to delay anthropometric and neuromotor
gevelopment {SANTOS, 1991). This hypothesis
was supported by sexual maturation data
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nos a concluir que a desnutrigdc parece
retardar o desenvolvimento antropométrico
e neuromotor ([Samtos, 1991). Eata hipdte
se foi reforgada pelos dados de maturagdo
sexual (Campos, 1991), que confirmaram
gue as garotas de [lhabela possuem idade
de manarca mais tardia (12,76, média;
12,98 mediana; 13,68 probito) gue os wa
lores repeortados em diversas amostras ao
redor do Pais (Matsudo, 1982/0).
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GRAFICO 5 - Indices de maturacio de altu
e 8 paso corporal em meninos de [1habela
e S8o0 Castano do Sul.

BRs implicagbes disto s&omuito impor
tantes visto gue as garotas menarqueadas
desempenhavam melhor gue as ndo=-menarquea
das da mesma idade cronolbgica, nos  tes
tes de velocidade, agilidade e Forga de
preensio manual, meamo guando Foram cor-
rigidos pelo peso e altura corporal, como
demonstrado por Franga, 1992 e Matsudo et
alii, 1992.

Considerando & importfncis da mensu
ragd3o do estado de maturagio sexual des-
ses adolescentes assim como o respeito as
barreiras culturais, foi usedo o método
de auto-avaliagBo. Os detalhes de aplica
¢Bo, bons indices de validade & muito
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(CAMPOS, 1991), which confirmed that Ilha
bela girls presented a later age of
manarcha (12.76, meaan; 1Z.98, megian: ano
13,68, probits) than the volumes reported
on aeveral samples around the country
(MATSUDO, 1982 b).
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GRAPHIC 5 - Body waight and height satura
tional indices among boys from Ilhabela
and 580 Caatano do Sul.

Such implications are very important,
since menarcheal girls performbetter than
non=menarchedal ones at a same chronological
age in velogity, agility, and handgrip
tests, even when body height and weight
were corrected, as it was demonstrated by
Franga, 1992 and Matsudo al al., 1992.

Taking into account the importance of
measuring the sexual status of thase
adolescents as well as the respect to the
cultural barriers, it was used the sexual
maturation self-svaluation method. The
detsils of application, good indicea of
validity and very good of reproducibility
ware published elsewhere (MATSUDD and
MATSUDD, 1992 b).

Recently the validation of the impact
of malnutrition on sercbic and anasrobic



@ REVISTA BRAASILEIAA DE CIEMCIA E MOVIMENTD, 1100 1881

bons de reprodutibilidade foram recente
mente publicedos (Matsude = Matsuda,
1992}, Em outro estudo tentau-se verifi-
car o J.rrlf.!Elt.‘tD de UEBnutriv;:an nos indicado
res aerdbicos e aneserdbicos em 188 gElrn
tos de 10=11 anos de Ilhsbela. Os valores
gerfbicos e anaecdbicos foram afetados
negativamente (Santos, 1989); mas, guando
foram corrigidos pelo peso e altura, sur
giram resultados confusos, confirmando o
ertefacto que esses Fatores de correlagdio
podem introduzir na interpretagdo, guando

estemos trabalhando com populagdes desnu

tridasa,

Ouando o= valores de percepgdo  de
asforgo forem corrigides pela cargs no
teste na biciclets ergométrica, pareceu
também gque 8 desnutriglio interferiu na
percepgio de esforgo de meninos e meninas,
adolescentes desnutridos, especialmente

as meninas, gue percebaram e carga reali

zada durante o teste como meis pesada que
os bem nutridos guando essa cargs era cor

rigida pelo peso corporal (Matsudo et

alii, 1992).

ks muedanges sociais mencionadas no
comago da apresentagdo requerem a avalia
¢80 do efeito de tendéncia secular. Foi
confirmado o efeito positive (tendéncia
secular} em alture e slguns testes da par

formance em mocas de S50 Caetano do Sul

(Tabela V), mas nEo em rapazes (Figueira,
1588). Par outro lada, as meninas de
Ilhabela ndo apresentaram mudsnces em na
nhum grupo dos 12-15 anos de idade I:Tahe
la WI), mas os meninos dessa faixaetdria
eram mais altos em B8=-90 do gue em TE-A0
(Rejman, 1991).

TABELA V = Tend@ncisa secular em meninos e
meninas da 11-15 anos de SBo Castano do
S5ul (FIGUEIRA, Jr. et alii, 1988).

(1]

indicators was tried among 188 boys from
Ilhabela, 10=11=year = olds. Aerchic and
anaerobic walues were negetively affected
(SANTOS, 12R0): whan they were corrected
for weight and height, confusing indices
emargad: confirming the artifact that these
correcting factors may bring for interpre
tation, when we are working with  under-
nourished populations.

When retes of perceived exertion were
corrected for the load in 2 bicycle ergo=
meter teat, uvndernutrition also seemed to
interfare in the percepticn of effort of
boys and girls, the undernourished
adolescents, especially pgirls, perceived
the parformed load heavier than the well-
nourished ones, when load wes corrected
for body weight (MATSUDO et al., 1992 a).

The social changes mentioned at the
beginning of the presentation require an
evaluation of secular trend effect. It wes
confirmed & positive effect om height and
some performance tests among girls Ffrom
58p Castano do Sul (Teble V), but not in
boys (FIGUEIRA, 1988). On the other hand,
Ilhabela girls did not present any change
in any group from 12-15 years old {(Table
V1), but Ilhebela boys were taller in 88=-
50 than in 78-B0 (REJAMAN, 1991,

TABLE V - Secular trend among boya and
girle, 11-15% years old, from 580 Castano
do Sul (FIGUEIRA JR., et al., 88).
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TABELA VI - Tendéncia secular em  meninos
de [lhabela (n:402) (REJMAN e MATSLDO,
1991).

10ACE 19TE-80 198E-20 xb
12 185 4 186,7 K-
15 151,% 153,9 1,3
& 155,10 160, 7% 3.7
1h 1595 165, 5% 3.8
12-15 152,3 155,5% 2.1
« P05

CONCLUSDES £ OBSERVACDES

OJs npossos dedos sustenteram Fortemen
te gque a8 sptidic Fisica de meninos e meni
nas de classe médiz de peises em daaanuni
vimento n8o & tBo difarente da da escolares
de paises industriais e pos = industriais.
o entanto, as populagfes sob estresse nu
tricional apresentam menores resultados
antropométricos, metabdlicos, neuromotores,
maturacionais e psicoclogicos. Esses resul
tados tendem a diminuir guando sdo incIQI
dos os fatores de correlacdo; e, embora
precisemos usar algum fator de corregdo,
até este momento ndc temos um  padrdo de
referneia.

Considerando & situagdc heterogénes
e mutBwel dos paises em desenvolvimanto,
& andlise dos resultados deve ser relacip
nada & idade, sexo, raga, nutrigio, matu-
ragio e nivel sbocio-econdmico, ao inuvés de
considerar o pais subdesenvolvido como um
bloco Onico.

Afiral, temos duas posigdes conmfliti
vas acerca desta situacBo. Stini (1975) e
outros colegas sustentaram gue "a redugdo
no tamanho relaxa a pressdo nos alimentos
disponiveis para a populacdo, permitindo
gue mais individuos sobrevivam e mantenham
& populagBo através do tempo”. 0autor tam
tém afirme gue "ha uma vantagem real nos
ajustes do desanwolvimenteo, produzindo
mais homens menores mas bem proporcionados
e funcionalmenta normais".

fm contraposicdo, Malima (1990) lem=-
bra que "os desnutridos podem desempenhar
t8o bem as criangas e jovens nutridos”, o
gue & mais real para uma sociedade que ope
ra, em geral, com base em wvalares absolu-
tos e nBo com Indicas relativos.

TABLE WI = Secular trend among I[lhabela
boys (n:402) (REJMAN & MATSUDO, 1991).

BGE 1578=50 196650 24
12 1454 10,7 .
13 151.9 153.9 1.}
14 155.0 160.7+ 3.7
15 158.5 165, 5+ 3.8
12=15 152.3 1844, 5% 2.1
+p .05

COMCLUSIONS AMND REMARKS

Our data strongly support that physical
fitmess From middle-clase boys and girls
from ceveloping countries is not so
different from irdestrial snd post-industrial
countries, However, the populations under
nutrition stress presented lower anthro-
pometric, metapolic, neuromotor, maturation
and peychological results. These indices
tend to decline when correcting factors
are included: and although we need to use
some correcting Factor, so far the "golden™
one hasn't showm up.

Considering the heterogenity and
changeable situation im the developing
countries, the analysis of results should
be done related to age, sex, race, nutrition,
maturation and socioeconomic level: rather
than teke an underdeveloped country as a
single bloc.

We have now a conflict of tuo positions
touwsrd this situatiom. Stini (1975) and
ather colleagues sustain that "size reduc
tion relaxes the pressure on Food available
to the population allowing more individuals
to survive and mantain the population over
tima". The author also affirmed that "there
is a real advantage in developmental
adjustments, producing smaller but well -
proportioned and functionally unimpaired
males". In opposition to that, Malina
(1990) reminds that "the undernourished
may perform as well as better nourished
children and voutn™, which iz more real
for & society which in gemaral opperates
on absolute values basis than on relative
anes .

Te reach & better
condition, dewveloping

Fitness
should

physical
countrias
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Para atimgir uma melhor condigdo de
aptidla Fisica, os paises em desenvoluimen
to daveriam melhorar a distribuicioc da
riqueza, gue poderia melhorar o nivel nu
tricional e educacional. Essss =30 mecanis
mos importantes para incrementar os curri
culos de Educacdo Fisziea, =om sfeitos
positivos nos programes de exerciciec, le-
vando a melhor qualidade de widsa,
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