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A América Latina € uma drea geogrdfi
ca ¢ culturalmente diversa. Geograficamen
te ela inclue México, América Central, do
Sul ¢ Caribe, Culturalmente, a América
Latina ¢ uma mistura de culturas indigenas
e de vdrias culturas de imigrantes euro =
peus, africanos e asidticos. PFarces da
América Latina possuem populagdes indige=-
nas significantes com pouca ou nenhuma mis
cigenagdo. Todavia, a maioria da populacio
da América Latima ¢ provavelmente hlbrida
de casamentos entre populagoes indigenas
¢ imigrantes ¢ a mistura entre europeus do
sudoeste (espanhdis ¢ portugueses) popu
lagdes indigemas talvez seja amals pronun
ciada. -

A América Latina ¢ dessa forma mals
do gue uma drea cultural € otermo Latino
pode ndoc ser o mals apropriade. Por exem=
plo, hd uma influéncia britdnica em Belize,
América Central; em uma porgac significa
civa do Caribe ¢ Guiana, hd influéncia he
landeza no Suriname: influénecia francesa
no Haiti e Guiana. Entrecanto a influfncia
portuguesa & espanhola & mais amplamente
divulgada e pronunciada. Adiversidade cul
tural & por sus vez refletida em uma di-
versidade biclégica. Por questdo de conve
nidneia, a América Latina, neste relato,
serd definida como México, América Central,
e América do Suel, excluindo-se o Caribe.
Estudos sobre biologia humana, na América
Latina sdo diversos como & populagan
(Halberstein, 1987; Malima, 1985).Todavia
duas dreas de problemas parecem chamar a

Lacin America is a diverse area
geographically and culturally.
Geographically it includes Mexico, Central
amd South America, and the Caribbean.
Culturally, Latin America is an amalgssacioe
of indigenous cultures and the varied
cultures of European, &frican and Asian
immigrants. Parts of Latin America have
significant indigencus populations with
litcle or mo admixture with the immigrants.
Howewer, the majority of the Latim America
population are probably hvbrids of
intermarriages between indigenous
populations and immigrants, and admizture
berween souchwestern Europeans l:_SpanLEh
and Portuguese) and indigenous populations
15 perhaps most pronounced.

Latin America is cthus more tham a
cultural area, and the term Latin may not
be the most appropriate. For example,
there is the Brithish influence in Belize,
Central America, in a significant portiom
of the Caribbean, and in Guiana, the
Duecch influence im Surinam, and the French
influemce in Haiti and Guiama. MNewertheles
the Spanish and Portuguese influence is
most widespread and pronounced. The
cultural diversity is, in turn, reflected
in biolegical diversity. For the sake of
convenience, Latin America is defined as
Mexico, Cencral America and South America
in this report, e.e., excluding the
Caribbean.

Human biclegical studies im Latin
America are diverse as the popultion (see
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atengio: 1= os efeitos do "stress' provo=
cado por altas altitwdes e 2- os efeitos
da subnutrigdo crdnica. Esta dlcima atin
ginda grande porcentagem da populagds da
América Latina e serd o foco principaldes
te relatdrio. Os efeicos da vida em altas
altitudes tém side o ctdpico de muitos g5
tudos {Baker, 1978; Baker e Licle, 1978)
¢ ndo serd conslderade aqui.

Este relatdrio se decerd em diversos
trabalhos sobre sadde ¢ mutrigdo da América
Latina como: |- diferengas sdcio-econdmi
cas no crescimento, 2- contrastes Urbano-
Rural, 3- tendéncia secular & &= efeitos
da subnutrigde crénica na performance £i-
SL1ca.

0 CAMPO DA DESMUTRICAD
MA AMERICA LATIMA

A primeira préccupagdc para o5  qQue
trabalham na América Lacina ¢ a drea da
desnutrigdo. Embora a América Latina tenha
feito e continua fazends considerdveis pro
gressos na esfera econdmica ¢ na produgac
de alimentos, uma porcentages significa:l
va da populagdo latino-americana & mal-nu
trida. Mas palavras de Aatonio Ortiz Mena
préesidente do Banco de Desenvolvimento In
teramericano "A América Latina ¢ um  dos
celerros potenciais de pAo e carne do mun
do. De fato, a metade dos 70 ecerca de 117
milhdes ou 36% do toral da populagao sofreu
com o consumo inadequado de calorias.Isco
aconteceu apesar da produgdo total de ali
mencos na regidio exceder a quantidade de
calorias mecessdrias & populagdo. Conse =
quencemente, mesmo que a solugdo para a
mi-nuUCrigdo requeira aumentos significan
tes na producdo de muitos paises, pode—se
dizer: que &8 América Latina como um todo,
mi=nutrigao nido &€ resultado da falta de
equirlibric encre produgdo de alimento e
necessidades da populacdo, mas sim um pro
blema de inadequagdo na discribuigic” (Banco
Interamericano de Desenvolvimento, 19790,

Hé uma estimativa de que cerca de 71
milhdes (25% da populagiol foi aferada pe
la mié-nutrigio especificamente o suhnutrz
§90. Entre elas, a maioria erade criangas
¢ cerca de 615 (28,3 milhdes) da populagio
pré=escolar com mencs de 5 anos de 1dade
sofreu um certo grau de desnutrigao protel
co-caldrica no infcio dos anos 70 {Banco
Interamericanc de Desenvolvimento, 19793,
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Halberstein, 1982; Malina, 19B5). However,
two problem areas seem to command most
attention: (1) the effects of the stress
imposed by residence at high altitudes,
and (2} the effects of chronic undermutrition
The latter influences a large percentage
of the Latin American popularien and will
be the primary focus of this report. The
effecrs of life at high altitude hasz been
the topic eof several comprehensive
overviews (e.g., Baker, 1978: Baker and
Little, 1976), and will noc be considered
here.

This report focuses on several health-
and nutricional ly-related issues in Lacin
America: {1} socio-economic differencials
in growth, (2) wrban-rural concrascs, (3)
secular crends, and (&) the effects of
chronic undernutrition on physical
performance.

THE SCOPE OF MALMNUTRITION
IM LATIN AMERICA

A primary concern for those woerking
in Latin America 15 the scope of malmerition
Although Latin America has made and
contifues Eo make considerable progress im
che economic and food production spheres,
a significant percentage of the Latin
American population is malnourished. In the
words of Antonie Ortiz Mena, President of
the [nter-American Developmentc Bank, "Latin
Ameérica 1s one of the potential bread and
meat baskets of the world. Yer, in the mid-
1970"'s some 112 million, or 3& percent of
the total population, suffered from
inadequate caloric consumption. This is
happening im spite of the faer chat total
production of food in the region exceeds
the required caloric intake of the populatio
Conseguently, even though the solutien for
malnutrition requires significancly
ineressed production in several countries,
it can be said that in Latin America as a
whole malputrition i% not so much the
result of imbalance berwwen food production
and population needs as it is a prablem of
inadequadte distribution” (Inter-American
Development Bank, 1979, p.v).

Ic is estimated that about 71 million
{25% af the population) are affecred by
maloutrition, specifically undermucricion.
Among these, the majority are children,
and abour &61% (268.3 million) of the
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Uma estimativa da md-nutrigdo em criangas
abaixo de 5 anos de idade ¢ mostrada na
cabela 1.

O desequilibrico na discribuigio de
alimencos na América Latima {106%) compa=
rada & outras 4reas em desenvalvimento, o
extremo Oriente (94X} e o Oriente praximo
(98%) (FAQ, 1979), & reflecido na pequena,
mas significativa porcentagemda populacio
latino-americana que sofre de obesidade.
Uma escimativa sugere que aproximadamente
14 milhdes de pessoas (5% do tocal da po-
pulagio lacino-americana em 1975) consumi
ram cerca de 4,700 calorias per capita por
dia, duas vezes a média minima escipulada
de 2.320 calorias {(Banco de Desenvolwvimen
to Interamericana, 1979). -

DIFERENCAS SOCIO-ECONOMICAS
MO CRESCIMEMNTO

Diferengas no estado de crescimento
¢ maturidade entre criangas das classes
alta & baixa estdo bem documentadas.Crian
cas nascidas e criadas em circunst@ncias
me lhores 240 maiores com o decorrer da
tdade & maturam mais cedo gque aquelas de
origem sdclo—economicas mals pobres (Eveleth
and Tamner, 1976). Estas tendfncias sao
demonsteadas nas Figuras de Q1 a 04 para
criangas colombianas e mexicanas, do nas-
cimenta &cé os trés anos de idade e nas
Figuras 0 e D6 para criangas mexicanas
dos 3 aos 17 anos de iLdade. Apesar do pe
so & da altura das criangas de classe mé:
dia e alca no naseimento ndo seremdiferen
tes das criangas americanas aos Ianﬁg
suas alturas e pesos esSCA0 no mesmo canal
de crescimento como aquelas durance a ida
de escelar, ou seja, pouco abaixo damédia
para a altura ¢ na/ou prdximo i média para
o peso (Fig. 3 ¢ ). Essas observagdes pa
ra criangas bem nascidas podem ser inter—
pretadas da seguinte manecira. O tamanho no
nascimento & amplamence dependente das ca
racteristicas mancernas, incluinde gendti
po, tamanhe, sadde e estado nutricional
(Robson, [931). O gendtipo da crianga €
eXpréesso de forma minima ng Nasc i-cnt (s I

£1] On cedow o0 refereols gars cThergss o Esless
Ui, @5 ousls L wldc ceroeercsdn ., w0
emAis T8 use oo ceferbecis Ioternee o)
.= {mateslom @ £0l8, 9T, 5801 Fores umsdow
L CORpAr S gl SOTESETIEONS. () [amave o
iradfzean s ks o referéncie oo Laplices re
eevsarismente ©, . selores ioeals refleli-aosos
piade, Eles accewebem, tooecls, & sidie o e
ECALTE BSAUETIE 08 use booulecle defiedde, M-
sre da eelorelsecen” (Roome, ML D, YRR

4B

preschool populacion under five wvears of
age suffered from some degree of prorein=
energy malnutricion in the early 1970"s
[Inter=American Development Bank, 1979).
An escimate of che scope of malnutrition
in children under five years of age is
shown in Table 1.

The imbalance of food distribuction in
Latin America 15 reflected in the estcimaced
adequacy of calories, or energy, as a
percentage of the requirement for Latin
America (106%) compared to other dr\rrlupj.r‘
areas, Africa (92%)}, the Far East (94%),
and che Near Ease (981) (Foed and ngricuu¢1
Organization, 1979). The imbalance is
reflected in the small but significamt
percentage of the Latin America which
suffers from overnutrition., One estimace
suggests that sbout 14 million (5% of che
total 1975 Latin American population)
consumes about 4,7 calories per capita
per day, twice the minimum average
requiremente of 2.320 calories ((nter—
American Development Bamk, 1979},

SOCIO-ECOMNOMIC DIFFEREMTIALS
N GROWTH

Differences in growth and maturity
status between upper and lower class
children are well-documented. Children borms
and raised im better—off circumstances are
larger age for age and mature earlier thanm
those from poor socio=economic backgrounds
{(Eveleth and Tanner, 1976}, These trends
are ghown in Figures | through & for
Colombian and Mexican childrem, birth to
theree vears of age, and in Figures 5 anmd
& for Mexican children 3 to 17 years of
age. Although the weight and length of
upper and middle class children at birth
are not differeni from those of United
States Children, by two vears of age
their height and weight are in Che same
channels of the growth charts as during
the school ages, e.1., just below the
median for 'hei.ghl'., and at or near the
median for weight (Figures 5 and 6). These
observations for well-off children canm be

Spferecce dats for UniLeg Slates chlldnes, shich
S B ... mcak maltenle for e
85 W Eetereatioral oefererce. .. (estsrios st 6l
1HFF, b8, apt wied bn hess comceslsora. SLaw
5 Incicwieg A ine TRPRRETOR ONLE Soeh sel
sereisardly fmply "... Lowsl ssluse seflecting

B D rea e, Tey g0 cemiEResl, Sweever, the
nerrage of 8 seoos wewle of B osfined EoaleL e
FrER oF DnEPL dlsense” [Noche, 1Y, 0.3730.
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Durante os dois primelros ancs de vida, o
gendtipo da crianga gradualmente se expres
ia de modo que o crescimenco & razoavel -
mente bem canalizade dos doils a trés anos
de idade (Tanner, 1963) e tende a permane
cer assim, 4 menos que circunstdncias am-
hientais intervenham para tird=lo de seu
CUTSO-

Mo caso de criangas de circunsclneias
sdcio=econdmicas baixas, wurbanas ou rurais
um modelo de crescimento diferente acorre
durante o5 dols primeiros anos de wida,
Por exemplo, entre criangas mestigas da
drea rural de Morelos (Fig. 3 ¢ &), 0 peso
@ altura no nascimento estiao préximos  do
percentil 25 em relagdo aos dados de refe
réncia. 0 crescimenta progride no pcrcc?
til 25 até os 3 meses, cai para o percen-
til W aos seis meses ¢ fica abaixo doper
centil 3 anos aos ove meges permanrr:—nd;
assim nos anos pré—escolares. O peso  por
fua wez permanece mo percentil 25 nos seas
primeriros meses de ldade, cal para o per-
centil 3 acs nove meses e permanece ai {no
sexo femininol ou abaime (no sexo masculi
nol, A tendincia & similar em Criangas de
tlasse haixa de dreas urbanas, mas as po
dgigoes dos percentis variam (Figuras 1 @
11.

A% tendéncias percebidas nomodelo de
trescimento de criangas latino—americanas
de classe baixa em idade escolar, tanca de
dreas urbana come rural, sao0 consistences
com aquelas observadas em criangas de ou
iras dreas desenvolvidas do munde. Crian-
4as de vdrios Brupos é#fnicos, certas ca
madas sdcic-econdmicas dentro de um gruﬁE
flnico ¢ de diferentes &reas geogrdficas
do mundo moescram diferengas relat ivamente
pequenas de dimensdes no nascimento e Cres
cem uniformemence durante of primeiros Eeis
mwses de vida (Habicht e cols, 1974),Apds
seis meses de idade & altura ¢ peso de
criangas das camadas sdcio-econdmicas bai
ka5, nos palses em desenvelvimento f{icam
atris daquelas criangas de palses desemml-
¥idos, enquanto aquelas criangas de cama
dgs sociais mais altas comparam-se favora
¥elmenrte com criangas de paises desenvol-
widos (Habichrt & cel, 1974).

A maior parte das diferengas em peso
£ altura tem sua origem entre os seis  me
BB5 ¢ dols anos de idade, pols apds estas
uades as diferengas emtre criangas de
menor condigdo ¢ criamgas pobhres  sao

4%

interpreted as follows. Size ac birch is
largely dependent upon maternal characteristic
including maternal genotvpe, size, health
and nutricienal scatus {(Robson, 19B1). The
infant's genotvpe is only minimally
expressed at birth., During the first two
vears of Life, the iafant's genotvpe
graduallv expresses Ltself, so that growcth
15 reasonably well canalized by two to
three vears of age {(Tanner, 1963}, and
tends to remain so unless environmencal
CArcumstances incervene Lo move it off ics
course,. And, in beprer=aff c'h[!drl._-n, grqwth
s rather well canalized.

[n the case af children from lower
sOCLOo-economle ¢lrcumstances, urbanm or
rural, a different growth pattecrn accurs
during the [irsc cwo vears of life. For
example, among rurdl Mescizo children from
Morelos {Figures 3 and &), birch weight and
length are near the 25th centile of che
referemce data. Length progresses ac the
15th cencile until chree monchs, falls o
the 10th centile at six months and is below
the th centile at 9 momths, remaining
there chrougheutr the pre=school vears.
Weight, on the other hand, remains acr the
25th centile through & months of age, Ealls
to the 3th centile by 9 months, and remains
at (females}) or below (males) the 5th
centile, The trend is similar im wrban
lower class children, but the centile
positions vary (Figures | and 2).

The trends nored im the growech patcern
of pre-school wurban and rural lower class
children in Latin America are consiscent
with those observed in childrem in ocher
developing areas of the world. Children
from various ethnic groups, from various
soc lo-economiec sfrata within an chnic
group, and from different geographic areas
of the world show relacively amall
differences in birch dimensions and
generally grow racher uniformly during the
first three to six months of life (Habicht
et al., 1974). Afrer six moncths of age,
the lengths and weights of children from
low social scraca in developing countcries
lag behind those of children from deve loped
countries, while chose from the higher
socilal srrata compare favorably with
children of developed countries (Habiche
ar al., 1974). The major portion of the
differences in weight and length have
their origin becween six months and two
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relativamence escdveis nos anos pré-esco-
lares. A subnutrigdo, as doengas infeccio
sas e a inceracldo de ambas, sdo comumentce
invocadas como os fatores mals imporcantes
que levam as diferengas entre criangas po
bres = ricas.

As variagdes culturais no comportamen
to é também um Fator significativo ne cres
cimente de criangas pré—escolares.Fatores
comportameéntais em dreas rurals relaciona
dos 3 amamentagio prolengada sem adequada
suplementagde. A suplementagio alimentar
¢ comumente introduzida acs trés meses de
idade, mas tem um baixo valor mutritive |,
por exemplo, dgua de milho e caldo de fei
jBo. Os alimencos s6lidos sdio introduzidos
um pouco mais tarde, mas em quantidades
multo pequenas, aldm do mais, aproximada-
mente merade das famllias das dreas rurais
pesquisadas no México, ndo alimentavam re
gularmente criangas até dois anos de idade
com aliméntes das refeigies normais da
familia (Austin, 1979]), Mulite frequente -
mente a5 caracteristicas comportamentais
das familias rurais sdo transferidas com
4 imigragio para dreas urbanas. Outro pre
cedente deve também ser levado em conside
ragdo no contexto das condigoes sanitdrias,
a4 baixa gualidade da dgua ¢ falta de ins-
talagoes sanitdrias ¢ geralmente hébitos
pobres de higiene pessoal e/ou familiar.A
persisténcia das pricicas agricolas tradi
cicnais, terras de cultive relativamente
pobres e recursos limitados para melhoria
da agricultura sdc cambém fatores relacio
nados .

0 crescimente em peso ¢ altura de
eriangas latimo-americamas de classe mé
dia ¢ alta apresentam um padrdo interessan
te. Dados de peso e altura de criangas e
jovens de classe média e alra daCidade do
México, Bogord e Sdo Paulo foram plocados
em relagde asos dados de referéncia dos
Estados Unidos (veja nota de rodapé 1), A
altura média dae criancas de classe média,
na cidade do México (Ramos=Calwin, 1975)
flutuam entre os percentis 35 ¢ 50 em re-—
lagao acs dados de referéncia durante a
infincia e adolescéncia, mas permaneceram
no percentil 25 aos 1B anos de idade. For
tanto eles s80 significativamente mals
baixos quando adulros em relagdc aos valo
res de refer@ncia que & uma amostra em sua
maioria de Anglos. O peso corporal em erian
gas de classe méddia da Cidade do México,

vears af age, for after these ages che
differences between the better-off and poor
children are relatively stable during the
preschool years. Suboptimum nutritiom,
infectious disease and che interaction of
the two are commonly invoked as che most
important envirenmental faccors underlving
the differences between well-to-do and
poorer children.

Cultural wvariatiom in behavior is
also a significant factor in the growth
of pre-school children. Behavioral facrors
in rural areas relate primarily to
prolonged breascfeeding without adequate
supplementation. Supplementation foods are
introduced by three months of age, but they
have a low nutritional value, for example,
corn water and bean broth. Solid foods are
introduced slightly later, but in wery
small amounts. Furcher, approximacely
one-half of rural families surveyed in
Mexico did not regularly feed two vear old
children from che familv's ordimarv meals
{Auwsein, 1979). Quite often, the behavioral
patterns characteriscic of rural families
are transterred wicth migration to urban
settings. The preceding must also be
viewed in the context of poor water and
sanitary facilities, and generally poor
habits of personal and/or family hvgiene.
The persistence of traditional agricultural
practices, relatively poor farm land, and
limited resources for the improvement of
agriculcure are also related behavioral
facrors.

The growth in height and weight of
upper and middie class Latin American
children preseént an interesting pattern.
Height and weight data for upper and middle
class ehildreén and vowth from Mexico Cicy,
Bogota and S&o Paule were plotted relacive
to United Staces reference data (see
Footnot 1}, Median heights of middle class
children in Mexico City (Ramos-Galvido,
1975} fluctuate becween the 25th and 30th
centiles of the reference dara during
childhood and adolescence, bur are at the
23th centile by 1B years of age. Hende,
they are significanctly shorter as voung
adults than the reference values for a
largely Anglo sample. Body weights of the
middle class children from Mexico Citw,
on the other hand, are consistently at or
above the reference medians, and among
Hexican girls, they are consdierably above
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por cutro lade, permanecem consistentemen
te igudl ou acima dos valores de referén-
cia. Entre garctas mexicanas, o5 valores
estdo consideravelmente acima das médias
entre 12 ¢ 14 anos de idade (i1sto pode su
gerit um estirdo de cresciments adalescen
te que serd discutido mais tarde). Altura
e peso de criangas brasileiras de classe
alta do municipio de Sante André em Sac
Paulo (Marques e cols, 1982) esrde igual
oo acima da média em relagdo aos dados de
referéncia acé os 11 anos em ambos ag se=
%08, a partir dai permanecem ente o0& per
cencis 23 e 30, Aps dezoito anos tanto rE
pazes como garotas tém peso e altura que
estdo no ou prdximo do percencil 25, Altu
ra e peso médios de eriangas de classe al
ta de Bogotd (Rueda - Williansom, 19897
seguem um padréo similar, mas estdo abai-
a0 da média em relaglo ans dados de refe
réncia durante a infiincia e abaize do pp?
centil 25 durance a adolescéncia. Assim, a
altura média de rapazes ¢ mogas aos 18
anos ficam abaixo do percentil 25 dos da
dos de referfncia. A média de pese pa£3
rapazes aos dezolto anos escd abaixo do
percentil 25, enguanto o peso das garotas
estd acima do percencil 25, Edificil atri
buir as diferengas entre as criangas de
Bogord e da Cidade do México A wvariagho de
altitude; ambas as cidades estdo localiza
das em altitudes similares, aproximadamen
te 2.640 mectros para Bogotd e 2,500 metros
para a Cidade do México.

4s diferengas de alctura entre crian-
a5 ¢ jovens de classe média ¢ alta em
relagao aos dados de referéncias dos Estados
Unidos sugere uma variacdo populacional.O
mesme & vdlido para americanos-mexicanos
no Texas., Os mexicanos sao significante -
mente mais baixos quando adultos se compa
rades aos anglos, mesmo quando sdo igual:
dss a renda, educagic ¢ ocupagdo (Malina
¢ cols, 1983a). Americanos-mexicanos, @
¢laro, sdo0 primariamente de descedBncia
espanhola & indigena como as  populagdes
meEbigas mexicanas. Pode-se assumir que
k¢ o5 adultos foram criados sob circuns -
tincias sdcio-econbdmicas similares sob con
digties positivas de sadde e nutricdo, ha
entdo & poszibilidade de existir diferengas
genéticas no ramanho adulco.

0 eatade de crescimento de criangas,
especificamente a altura, & influenciada
por fatores bioldgicos (genédticas] e

the medians between 12 and 14 years of age
{this mav be suggestive of an earlier
adolescent growth spurt, which will be
ciscussed larer). Median heights and
weights af upper class Brazilian children
Erom the municpalicy of Santo Andre in Sdo
Faule (Marques et al., 1982) are ar or
above the mediang of the reference data
until 11 vears of age in both sexes, and
then are herween che 23th and 50th centiles.
At 18 years of age, both bovs and girls
have heights and weights chat are at or
near the I5th cencile. Median heights and
weights of upper class Colombian children
from Bogotd (Rueda-Williamson et al.,

1969} fallow a similar pattern, but are
below the medians of the reference data
during ¢hildhood and below the 25 th centile
during adolescence, Thus, median helghts

of bovs and girls at 18 vears of age are
below the 25th centile of the reference
dara. The median weight for boys at 18
years is below the 25th centile, while

that for girls is above the 23th centile.
It ts difficult o attribute the
differences between Bogotd and Mexico Citw
children to altitude variation; both cities
are lopcacted ar similar altitudes, about
2640 meters for Bogotd and 2500 meters

for Mexico Cuity.

The height differences betweenm upper
and middle class childrenm and wouth, and
the reference data for United States
suggests population variation. The same
is true for Mexican Americans in Texas.
Thew are significantly shorter as adults
cc-npareri Lo Anglos éven when rqua:rd for
income , education, and occupation (Malina
er al., !9B3a). Mexican Americans, of
course, are of primarily Spanish and Indian
ancestry, much like the Mexican Mescizao
population. [E it can be assumed chact che
adults were reared under similar socio-
economic circumstances, with their positive
health and nutritional correlates, there
18 then the possibility of genetic
differences in adulr size.

The growth scatus of children,
specifically heigho, is influenced by
biclogical {genetic) and environmencal
factors. Although there is biological
variation among populatioms, the amount of
variation in height attributed to population
differences 15 quite small during infancy
and childhood, In contrast, body weight is
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ambientais. Apesar de haver uma wvariagdo
bieldgica entre as populaches, ¢ porcent s
Eem de variagBo na altura, atribuida LT
diferengas populacionais, & bastante peque
na durante a infdncia. Em contraste, o pe
sa corporal € mais sensivel &0 "stress"
ambiental. Habicht e cols. {1974), por exem
plo, notaram diferengas de aproximadamen-
te 3% na altura de criangas bem alimencacas,
do mascimento aos sete anos, de  dilerentes
Brupos raciais/étnices. Jonhston e cols
(1976) observaram somente uma pequena di
ferenga {cerca de 2%) na altura de crian-
gas pré-adolescences de classe alta de
descendéncia Guatemalteca (sobrenome Espa
nhol, com os quatro avés natives) e descen
déncia européia (pais nascidos na Europa
Dcidental ou Estados Unidos) vivendo na
Guatemala. A variagdo no ritmo de cresci-
mento do estirdo adolescente foi pequena
{também o ramanho da amostra foi pequencl,
mas A5 criangas de descendfncis europdia
experimentaram um maior crescimento duran
te a adolescéncia, o que contribuiu  para
as diferengas de altura na fase adelescen
te e adulra. Faulhaber (1984) repartou re
sultados similares para jovenms da Cidade
do México de circunstincia sdécio=econdmi-
ca mais elevada, tanto repazes gquanto ga
rotas alcangaram o "pico de velocidade™em
altura um rtante precoce @ apresentaram as
fases adolescentes ¢ adulta mais baixas do
que o5 descendentes europeus. A esCimati=
va do pico de crescimento fol similar em
ambas as amostras, mas a quantidade decres
cimento durante a adolescéncia nde  pode
ser determinada.

Dados da Ldade de menarca (estimati=-
va por probito) em garoras latino-america
nas de classe alta ¢ média (Tabela 2] sdo
consistentes com as ohservagdes de J
Faulhaber (1984). A mais recente amostra-
gem Latino-Americana {Santiago=Chile, ni
vel sdcio-econfmico alto), para idade de
menarca relaca a mediana de 12,96 anos.A
média de idade de menarca na maioria das
amostras lacino=-americanas de classe alta
¢ média sdo levemente inferiores dquela re
portada para Earoras norte-americanas de
descendéncia européia, que ¢ 12,8 a 134
anos, mas ¢ compardvel 3 média de garotas
de descendémncia sul europfia: 12,5 ¢ 12,8
anos (Eveleth & Tanner, 1976: Malina e
cels, 1977). Esce dltimo inclui uma amos-
tragem espanhola (Madrid) ¢ tréds icalianas

more sensitive Lo eavironmental stresses.
Habiche and colleagues (1974}, for example,
noted differences of abour 3% among che
lengths/heights of well nourished children,
birth to 7 vears, from differente racial/
ethnic groups. Johnstom et al. (197&)
observed only a small difference (abour ZE]
in the pre-adolescent height of upper class
children of Guatemalan (Spanish surname,
all four grandparents mative born) and
European (parents born in western Europe
or the United States) ancestry living in
Guatemala. Variation in the timing of che
adolescent growth spurt was small (as were
sample sizes), buc children of European
ancestru experienced greacer growth in
height during adolescence which concribured
to differeénces in voung adult heighe.
Faulhaber {1984) reported generally similar
resulrs for Mexico City youth from better-
of f socio-economic circumstances. Both
boye and girls ceached peak height velociky
somewhat earlier and had shorter young adull
heights than youth of European acestry.
Estimated peak increments were similar

in both samples, but the amount of growth
during adelescence could nmot be decermined,

Dara on the age at menmarche (probit
estimates) in upper and middle class Lacin
American girls (Tabkle 2) are consistent
with Faulhaber's (1984} cbservation. The
latest median age at menarche for a well-
off Latin American sample is about 12,96
vears (Santiago, Chile, upper class). Medig
age at menarche for most samples of upper
and middle elass Latin American girls are
slighrly lower than those reported for
girls of northwest European ancestey and
Morth American girls of European ancescry,
about 12.8 to 13.4 years, but are comparabl]
to those for girls of wouthern European
ancestry, 12.3 to 12.8 vears (Eveleth and
Tanner, 1976; Malina et al., 1977). The
laceer imelude one Spanish (Madrid) and
three ltalian (Carrara, Naples, Venetol
samples. Eveleth and Tanner (1976) are of
che opinion that "... the Northwest-
Southwest European difference (in age of
menarchel is due to genecical differences
rather than climacic or mtritionsl ones ..."
(p.219),

The preceding considerations of the
growch and maturity of well-off Latin
American children suggests the possibility
of population {genetic) differences in
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(Carrara, Hapoles, Venetol). Bveleth ¢ Tanner
(1976} sdo de opinide que "... a diferen=
8 na tdade de menarca entre noroeste e su
deste europeu ocorre devido a diferengas
genéticas e mdo canto adiferengas climdri-
cas ou nutricionais ... (p.219)

As consideragoes sobre crescimento e
naturidade de criangas Latino=Americanas
en condigdes adcio=-econdmicas melhores su
gerem a possibilidade de diferengas popu
lacionais (genéticas) no crescimento poten
tial ¢ tempo de wmaturagio.

As observagoes poderiam sugerir gque
antes do estirdo de crescimento adolescen
te, fatores ambientais podem ser mais sig
nificativos do que diferengas genéticas na
determinagio do tamanho a uma certa idade
mas, diferengas populacicnais ¢ diferen -
gas individuais no tempo e magnitude do
tstirdo de crescimento adolescente, ou se
j#, variagio genética pode ser mals impor
tante durante a adolescéncia ¢ pode sobre
pujar a maioria das infludncias abientais,

Em contrasce As criangas de classe
alta « média o padrdo de crescimento das
criangas de baixo mivel sécio-econdmico |
consequentemente em circunstincias nutri-
tionais pobres é geralmente consistence oom
45 agressoes ambientals durante os primei
ros' 2 a 3 anos de vida. Peso € altura ten
dem a permanecer numa posicao estdvel em
relagac aos dados de referéncia  (Figuras
fe 6. Além do mais, o estirdec de cresci
meatn adelescente parece esCar atrasado e
ter menor magnitude, Também a menarca &
tardia [Tabela 2.

VARIACAD SOCIO-ECONOMICA
MUMA COMUNIDADE AGRICOLA
DE SUBSISTENCIA

Comparagoes de diferemgas sécio-eco-
nimicas e presumivelmente nutricionais no
trescimento Sao mais comumente consideradas
¢tm amostras urbanas ou em comparagoes mais
amplas entre urbano/rural. Malina e
{em preparagdo) utilizaram um [ndice sdcieo
pconfmico baseado mo tipe de  propriedade
da terra muma comunidade que praticava
ggricultura de subsisténcia no Vale de
Daxaca. Peso & altura de escolares e adul
tos ndc mostraram guaisquer mudangas em
turtos periodos ou longos periodos secula
fes, a menarca & tardia e a mortalidade
infanti1l alta {(veja Buschang & Malima, 1983

ol &

53

growth potential and the timing of maturacion.

The chservations would seem Lo suggest
that prier to the adolescemt growch spurc,
environmental factors may be more significant
than genetic differences in decermining
sige at a given age. But, population
differences and individual differences in
the ciming and magnitude of the adolescent
of the adelescent growth suprt, L.e.,
generic variacion, may be more imporrant
during adelescence and may outweigh most
environmental influences.

In contrast to the upper and middle
class children, the growth pattern af
children from low socio-economic and in
[urn poor Autrifional
generally consistent with the environmental
imsulrs which secured during the [irst two
or three years of life. Heights and
weights tend to remain in a rather stable
position relative to the reference data
for better-off children (Figures 3 and
61, In addiction, che adolescent growch
spurt appears to be delayed to be of a
lesser magnitude. Menarche i1s also delaved
{Table 2).

clrcumsCances LS

SOCIO-ECONOMIC VARIATION M A
RURAL SUBSISTENCE AGRICULTURAL
COMMUNITY

Comparisons of socio-economic and
presumably nutritional differentials n
growth are most commonly considered Ln
urban samples or in broad urban=rural
comparisons. Malina et al.
ult 1 ] J.Z!"d a soc i.ﬂ"l.‘l'_'l:hnﬂmi. =

{in preparation)
index based on
evpe of land holdings inm a rural, Zapotec-
5praking. subsistence agrt:u]tural cuumunity
in the Vallev of Daxaca. Heights and
welghts and weights of school children
and adules show no short rerm or long
term secular changes, menarche 1s delaved,
and infant morcalicy is high (see Buschang
and Malina, 1983; Malina ez al., 1980hb,
1982a, 19B3b). Age-adjusted means for
schoel cheldren, b through |3vears of
age, grouped into high and low socio-
econemic categories on the basis of
househald land hulding; are shown in
Table 3. The growth starus of bovys in cthis
poor, subsistence agricultural community
shows a clear socio=economic differencial.
Bovs from berrer-off families are heavier
and tallur, hawve ]nngrr :it:in$ hrigh:s
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Malima & cols, 1980b, 1983, 1983b). Médias
de idade ajuscadas para escolares de 6 &
I3 anos, agrupados em categorias socioeco
nomicas alta e baixs baseadas nos afazeres
das propriedades rurals sdc mostradas na
Tabela 3. 0 estado de crescimento de ra-
pazes mesta comunidade pobre de agricultu
ra de subsisténcia mostra umelaro dLEeer
cial sécio-econdmico. Rapazes de familias
de melhor condigdo sdo mais altos ¢ mais
pesados, tém maior altura-sentada em con-
traste ao comprimento de pernas e [8m cir
cunferéncias de brage ¢ dobra cutlnea de
triceps maiores. Em contraste, nenhuma das
diferengas no estado crescimente de  garo
tas de nivel sdéclio-econdmicodiferemte fou
significante. Esses resultados sao CoOnsis
tentes com & generalizagio frequentemente
feita de que o homens sdoc mais suscetiveis
s influfpcias ambientails do que as mulhe
res. Portanto mesmo dentro de comunidades
rurais pobres classe aparentemente dnica
parece haver gradientes sdclo-econdmicos.

DIF ERENCAS URBAMNO-RURAL

Uma caracteristica do atual desenwvael
vimento da América Latina é o rdpido cres
cimento dos centros urbanos. As cidades
Lacino-Americanas ¢stdc crescendo num rit
mo acelerade de aproximadamente 3% ao ano
¢ a migragdo de Areas rurais para urbanas
& a causa, #m parte, desse crescimento
(Durand ¢ Pelaez, 1969, Turner, 1976; Fax
e Augusc, 1977). Em alguns paises, as mi
greqdes sac ambas de comunidades indigenas
tradicionais e de comunidades mestigas ou
"Ladino" para os centros urbanos. Muite
frequentemente migrantes de dreas rurais
formam acentamentos Lrregulares nas peri-
ferias das cidades {favelas, barriados,
pueblos jovenes, col@nias populares). Con
digdes de sadde & nutrigio nesses lugares
sdo frequentementes pobres, reflecindo cir
cunstincias de empobrecimento da maioria
desses residentes. A situagio de sadde e
nutrigdo com a4 migragdo para tais  dreas
sdc também pobres. Além do mais, atirudes
# préticas da drea rural podem contrastar
com agquelas de drea urbana ¢ sdo simples-
mente incorporadas dentro do estilo de
vida urbano. Estudes de criangas lacino -
americangs de dreas urhanas e rursis comu
mente comparam o eéstado de crescimenco aos
dados de referfncia dos Estadoes Unides

tn contrast to leg length, and have larger
arm circemferences and triceps skinfolds,
In contrast, none of the differences im
growth status becween girls from beccer-
off and poor households are aignificant,
These results are consistent with che
frequeacly made generalization that males
are more susceprible o environmental
influences chan females. Hence, even
within seemingly single class,poor rural
communities chere apperars to be socio-
economic gradiencs.

URBAM-RIURAL DIFFERENCES

A feature of current Latin American
development 1s the rapid growth of wrban
centers. Latin American CiCles are growing
at & rapid rate, approximately 5% annually,
and migration from rural to urban areas
underlies in part this growth {Durand
and Pelaez, 1969; Turner, 1976; Fox and
Huguwet, 1977). In some countries, the
migrations are both from traditional
Indian communities, and from Mestizo or
Ladino communities Lo major urban centers.
Quite often, migrants from rural areas
form irregular settlements on a citv's
edges {favelas, barriadas, pueblos jovenes,
colonias populares). Helath and nutritional
conditions in the settlements are commonly
poor, reflecting the impoverished
circumscances of the majoricy of residencs;
The health and nutritional circumstcances
assoclated with migration to such areas
are also generally poor. In additon,
attitudes and practices from the rural
setting may be ILn contrast to those of
the urban setting and are simply incorporated
inte the urban lifestyle.

Studies of urban and rural Latinm
American children commenly compare growth
status to United Staces reference data
€., Fryor and Thelander, 1972; Yarbrough
et al., 1975; Malina and Himes, 1978:
Graham at al., 1979, 1980), or to mean
values for upper and lower class children
in an urban center {Mora, 1969; Mueller
and Titcomb, 1977). Malina er al, (1981)
compared the growth status of urban and
rural children, & through & vears of age,
in southern Mexico. The children were
resident in urban colonias in the city
ot Daxaca de Juarez, and in rural Ladino
and Zapotec-speaking ¢ommunities in cthe
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(Pryor e Thelander, 1971; Yarborugh ecols, Vallev of Oaxaca. The sample was typical
1976; Malina e Himes, 1978; Graham ecols, of the public primary school popularisn in
1979, 1980}, ou a valores médios de crian the area, and did not include the childeen
gas de classe alta ¢ baixa de um centro from more walchy business and professional
urbano (Mora, 1969; Mueller e Titcomb, 1977 people in the city. Two hypotheses were
Malina e cols, (1981) comparou o estado de examined: first, that rural co urban
crescimento de criangas urbanas ¢ rurais migration results in improved growth
dos & aos 14 anos no sul do México. As scarus of wrban children compared to their
criangas moravam em coldnias urbanas cL rural peers; and second, that Ladinoizarion,
dade de Oaxaca de Juarez e nas comunidades with Lts concomicant socio=-economic and
rurais "Ladino"” de lingua Zapoteck no Va- educacional benefits results in improved
le de Daraca. A amostra era tipica da popu growth status of children relative to the
lagdo de escolas primdrias piblicas e ndo more traditional Meso-American lifescvle.
incluiam as criangas de melhor remunera - Age-ad justed means for several indicators
Gio da cidade. Duas hipdteses Foram exami of growth and nutritional status are
nadas: a primeira, que a migragdo rural = shown in Table 4. Differences among
urbana resulta num estado de crescimento children in the chree tvpes of communities
melhorade das criangas urbanas comparadas were significanc for all measurements
& seus pares rurais; e em segundo, que a except body weight in girls. The results
ladinizagio (mestigagem) com seus concomi suggested the following: (1) the rural,
tantes beneficios sécio-econdmicos e edu- indigenous population in Zapotec-speaking
cacionais resultaria num melhor estade de communities in the Valley of Oaxaca is
crescimento das criangas em relagdo ao es shorter, lighter and reduced in muzele
tile mais tradicional de vida Meso-Ameri mass, and thus relatively underncurished
canc. 4 média de idade ajustada para vérios compared to the Ladizoized communiCies
indicadores de crescimento e estado nutr i and urban colonias; and (2) anthropometric
cional sao mostrados na Tabela 4. Diferen comparisions between the rural Ladino and
85 enlre criangas nos trés tipos de comuy urban ¢olonia samples generally favor the
nidade foram significantes para todas asx rural Ladino communities, especially in
mensuragies exceto peso corporal nas garo terms of weight and height. Thus, rural
tas. 08 resultados sugeriram o seguinte @ to urban migration does Aot necessarily
|- a populagic rural indigena nas comuni= result i1n improved growth status. The
dades de 1Ingua Zapotec do Vale de Oaxaca differences between rural Ladine and
¢ mais baixa, mais leve ¢ menor massa urban colonia children are gquite small,
muscular, sendo assim relativamente subnu amounting to 0.5 kg for weight and 2 &m
trida, quando comparada &s comunidades la for stature after adjusting for age
dinizadas e colBnias urbanas; I- compara= variation in the samples. These small size
ghes antropométricas entre as AMOSLras ru differences are not reflecced in maturity
rais ladino, coldnias urbanas em geral fa differences, as estimated median ages at
woreceram as comunidades ladinas, especial menarche are similar in rural and urban
mente em termos de peso e altura. Assim, girls in the Vallev of Daxaca (see Table 2):
a migragio rural-urbana niao necessariamen Geaham et al, (19830) reported somewhat
te results em um melhor estado de cresci- similar resulcts for Pruvian children.
mnto. As diferengas entre criangas rurais Using weight and height quotients, and
ladinas ¢ de coldnias—urbanas sdo bastante the ratio of che quotients, only slight
pequenas chegando a 0,5 kg para o pesa e differences in height are evident between
1 em para a altura apds o sjuste para va=- children from four villages in northern
riagio de idade das amostras. Essas peque Peru and poor urban childrem in Lima,
nas diferengas no tamanhe ndo sdo refleti the capital city. The rural villages are
das nas diferengas de maturagio, uma vez locared in one of the more prosperous
qué a idade estimada para menarca sdo simi ggricultural areas (sugar) on the northern
lares entre garotas rurais & urbanas no coast, so that the comparison may be
¥ale de Daxaca {(veja Tabela 2). analogous to the rural Ladino = urban
Graham e cols, (1980) relataram resul colonia comparison in Oaxaca. The rural

tados similares para criangas peruanas. bovs are slightly shorter, while there is
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Usando cociente peso e altura ¢ & razdo
dos cocientes, scmente pequena diferenga
em altura fol evidente entre criangas das
quatro vilas ac norte do Feru e
pobres da drea urbana de Lima, & Capical.
As vilas rurais estdo localizadas em uma
das dreas agricolas mais proésperas (agicar)
ma costa norte, de mode que a uumparaqao
pode ser andloga & comparagao ladimo-cural,
colbnia urhana em Qaxaca. Os garolos
rais sac levements mais baixos efnquanto
que entre as garolfas rurdis & urhanas nao
hd diferenga em altura. Entretanto, as Cri
an¢as ruralis realmente tém  consistentemente
menor peso, de mode que clas também  tEm
menor peso por altura comparadas com seus
semelhantes urbanes. Coincidentemente o
peso de criangas colombianas de wma comu=
nidade semi-rural ndo ¢ significacivamente
diferente de criangas de baixa classe so-
cial urbana de Bogord (Mora, 1969}, Entre
tanto, a altura de criangas rurais ¢ con
sistentemente maior do que aquela observa
do em criangas de baixa classe da drea
urhana dos 7 aos 17 anos de idade.

Essas obhservacdes estdo em conLraste
as  quais
sugerem, -eém geral, que a migragido rural =
urbana ¢ reflecida na forma de um melhor
crescimento € estado nutricional e de ma
turagio (Meredth, 1979; Tanner ¢ Eveleth,
1976). Os dados de muitos paises suropeus
indicam que criangas de dreas wrhanas sao
gerdlmente maiores ¢ mais pesadas, alémde
maturarem mals cedo gque seus semelhantes
rurais. A situagldo na América Latina pare
ce ser similar Bquela observada na Europa
e nos Escados Unidos no século passade e
inicio desse século (1B90-1920), ou seja,
criangas rurals tendem a ser mals altas
e mais pesadas do que criangas urhbanas
(veja Malina, 197%9a; Meredith, 197%). Pe
las anos 30 na Europa e Estados Unidos ,
diferengas rural-urbana foram reduzidas
efou invertidas., No presente momento naoc
hé quaisquer diferengas significativas en
tre criangas urhanas e rurais ne Reine Unido
{Tanner, Comunicagac), nos Estados Unidos
(Centro MNacional de Sadde ¢ Escaciscica =
HCHS, 1972), ¢ pafses baixos (Van Wierinngen,
1972). 84 o rempo dird se tal tendéncia
ocorre na América Latina.

COMPARACOES SECULARES

0 desequilibrio de recursos na América

urian.r,'a.ﬁ

ru=

com as experiéncias na Euvropa,

no difference between the rural and urban
girls in scature.

so that thev also have less weight for
height compared to their urban peers.
Similarly, weights of Colombian children
from a semi-rural community are not
significantly different from lower class
urhan c¢hildren of Bogota (Mora, 1969},
However, heights of the rural children are
consistently greater than those of the

lower class wrban children from 7 or & years

through 17 wyears of age.

These ohservations are in COMCrasC
to experiences in Europe, which suggest,
in general, that rural to urban migration
ts reflecred in improved growth and
maturiry scacus (Meredith, 1979; Tanner and
Eveleth, 1976). The data Erom several
European countries indicate that urban
children are generally taller and heawvier,
and mature earlier than their rural peers.
The sitwation inm Latin America appears to
be similar to that ohserved in Europe and
the Uniced States at the end of the last
century and early part of this century

to be taller and heavier than urban
children (see Malina, 1979a; Meredicy, 197
By the 1930°'s in Europe and the United
Srates, rural-urban differences were
reduced and/or reversed. At the present
time, there are, for example, nmo signific
differences between urban and rural child
in the United Kingdom (Tanner, personal
commumicat tonl), the United Stares
{(National Center for Health Scacisties
19723, and the Netherlands (Van Wieringen,
19723, Only time will cell if such & crend |
occurs 1n Latin America.

{ 1890=-1920), i.e., rural children tended J

SECLA AR COMPARISOMNS

The imbalance in resources im Latin
America 15 reflected in secular trends inm
growth and maturation, and in adulc statu
Secular changes in growth are generally
atributed to improved health, nutritional
and spcio-economic circumstances (Van
Wieringen, 1978; Malina, 1979A}. Secular
gains over the past ceatury in Europe and
the United States have in fact exceeded [
original social ¢lass differences inm size,
while some data indicate greater secular
increases in the lower social straca (Roche, |

However, the rural childres
do have consistently lower weight guotients,
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latina ¢ refletido nas tendfncias secula-
TES para maturagao, crescimento e altura
final do adulto. Alteragdes seculares mo
crescimente sdo geralmente atribuldas a
uma melhora nas condigdes de sadde, nutri
jio ¢ sOcio-econdmicas (Van Wieringen,
1978; Malina, 1979). Os ganhos seculares
neste sécule passade, de fatoexcederam as
diferencas originais de classes sociais,
enquanto alguns dados indicaram um Lncre
mente secular maior na camada social bai-
xa (Roche, 1979).

Dados sobre alteragbes seculares em
criangas Latino-Americanas nao sAo exten—
$i¥0s, quanto emoriangas Nnorte—americanas,
ruropélas ¢ japonesas. Ramos Galwvdn (1978)
comparou A altura & peso de escalares de
classe média da Cidade do México de 6a 17
snos, em um perlods de cinguenca ancs, do
inicio dos anos 20 ao infcio dos anos 70.
ldade por idade, criangas mais recenres
¢ram mais altas ¢ mais pesadas do que as
dmostras mais antigas e as diferengas en
Ire as amostras aumentaram com a idade.
Este alrime fato sugere umamaturidade bio
légica precoce nas criangas mals recentes.
Por outre lade, meninos de & anos do ini-
cie dos anos 70 sdo, em média, 2,7 cmmais
altos ¢ 1,8 kg mais pesados do que meninos
de b anos do inicio dos anos 20, enquanto
que rapazes de 15 anos nos anos 70 sdo 5.5
m mais alros & '31]' kg mals quadus que
sfus pares dos anos 0. As diferengas cor
respondentes para meninas sio 2,1 cma |, B
kg aos 6 amos e 5.8 cm e 3.3 kg ans 15 anos.

Em um curto periodo de cempo (metade
dos anos &0 aré inleio dos anos 700, e
Limongi e cols (1974} observaram um incre
mnto secular na altura de rapazes venezue
lanos de classe altaemédia—alra, de 5 a
il anos, mas alteragdes despreziveis emra
pazes ¢ mogas de classe média-baixa no pe
riodo entre final dos anos 30 e inlciodos
anos 60. Farid-Coupal e cols {19B1) repor
taram tendéncias similares para a idade de
BEnarca em garoras venezuelanas, para to-
das as classes spciais combinadas de dreas
urbanas, o declinio de tendéncia secular
na idade de menarca f[oi aproximadamente
1.4 anos por década de 1937 a 1978. Entre
tanto, entre garotas de classe alta, de
ldrea urbana, o declinio na idade de menar
& & de aproximadamente 0,6 anos por déca
s, 0s dados sio menos extensivos para
rprn:ns de classe média ¢ nio disponiveis

T

Data on secular change in Latin American
children are not as exctensive as for Uniced
States, European amd Japanese children.
Ramos Galvdn (1978) compared the heights
and weights of middle class Mexico City
school children, & through 17 years of
age, over apprn:u:i-il.el:,r f:i.fty years 'Ero-
the early 1920's to the early 1970's, Age
for age, the more recent children are taller
and heavier than the carlier sample, and the
differences berween !imp]rs increased with
age. The latter suggests earlier biological
I'Jd.tu'r:i.t'_p Li 'l.hl?* more Tvecent chi.ldrrn.. For
example, & year old boys in the early
19?{"5 are, on rhe I\'l."l.'l.gl.‘-., :'.,-ur Em Li]!rr
than 1.8 kg heavier than % year old boys
in the early 1920's, while 15 year old
boys in the early 1970"s are 5.3 cm taller
and 9.7 kg heavier than those in the
carly 1920"s. Corresponding differences
forgirla are 2.1 em and 1.B kg at & years,
and 5.8 cm and 5.5 kg at 15 wvears of age.

Over a shorter period of time (mid-
1940's to the early 1970's), de Limongi
et al. (1974) noted a secular imcresse in
the heights of upper and upper middle class
Venezuelan bovs 5 through 11 vears of ape,
by negligible secular changes im lower
middle class bovs and girls between the
late 1930"s and the ecarly 1960"s. Farid=
Coupal et al. (1981) reported similar crends
for the age at menarche in Venezuelan girls.
For all secial classes of urban girls
combined, the secular decline inm menarche
is about 0.4 wears per decade from 1937
to 1978. Howewer, among urban upper class
girls, the decline in the age at wenarche
1% abour 0.6 yrars per decade. Data are
less extensive for middle class girls and
not available for lower class girls. The
former show only a slight secular decline
af 0.1 years per decade between 1957 and
1976,

Among high socio-economic status
children of Guatemalan, Ewropean, and
mixed Guatemalan—European ancestry in
Guatemala City, Bogin and MacVean (1982)

did not observe amy secular differences in
height, weight and skeletal maturity in

two cohorts, one born between 19453 and

1955 and the other between 1936 and 1963,
These short term observations are consistent
with similar data for other well-off samples
in whom the secular tremd has apparently
stopped (Roche, 1979; Malina, 1979b).
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para garoctas de classe baixa. Em relagio
4 classe média os dados moscram somence um
pequens declinio secular de 0,1 ano por
década encre 1957 & 1974,

Enctre criangas de alto nivel sdcio -
econdmico da Guatemala, de descend@ncia
européia ¢ mestiga {Guatemalo—européialna
cidade da Guatemala, Bougin and MeVean
(1982) ndo observaramquaisquer alteragoes
seculares na altura,peso ¢ maturidade ds—
sea em dois grupos nascidos entre 1945 ¢
1955 ¢ outro nascido eatre 1956 & 1965,
Essas observagdes de curte prazo sdo con-
sistentes com dados de outras amosbras si
milares de classe social alca, nas quais
a tendéncia seculsr aparentemenle  parou
(Roche, 1979; Malima, 1979b).

Dois estudos peruancs indicam mudan-
sas seculares em moradores de alta ¢ mode
rada altitude. Entre natives Pumes (3.800m),
Gonzales ¢ cols. (1982) observaram aumen -
tos seculares em altura & pesoa de rapazes
de escola piblica encre 1945 ¢ 1980, mas
nenhum aumento secular na estatura adulta.
Essas diferengas podem refletir uma matu-
ragio sexual mais precoce, Entre os nati
vos Huancayo (3.280 M), Gonzales e cols
{1984) também relataram aumentos seculares
ne tamanho corporal em escolares de origem
sdclo-econdmica baixa entre 1945 ¢ 1982,
Em contraste com suas observagdes em Puno,
a altura de jovens adultos de Huancaye mos
tra um definido aumento secular. -

Doig estudos de curto prazo em criam
gas de dreas rurais mexicanas, por outro
lade, ndo demonstraram evidéncia de alte-
ragoes seculares. Hernandez e cols. (1974)
relataram um ganho de peso de somente 0,5
kg de criangas pré-escolares em uma drea
tropical rural de Tabasco entre 1958 a
1971, apesar da drea ter sofride um desen
volvimento agricultural nesse periodo. I
porcentagem de criangas demostrando uma
subnutrigéo de 2% & 3% grauw (classifica -
gdo de Comez} decresceu pouco nesse perio
do de 26% para 27,5%. Malina e cols. (19800
ndc relataram mudangas em peso, altura e
virias outras dimensdes em escolares dos
6 aps 14 anos, de uma comunidade rural de
lingua Zapotec no Vale de Oaxaca encre '
1968 ¢ 1978, Esses dois conjuntos de obser
vagdes nio indicam portancto alteragio se
cular em &reas pobres de caracteristica
agricola do Héxico em contraste com o©
observado nos centros urbanos da América

Two studies of Peruwvians indicace
changes in residentes at moderate and high
altitude, among Puno (3,800 meters) natives
Gonzales et al. (1982} noted secular
increases Ln heights and weights of public
scheel boys between 1945 and 1980, but no
secular increase in adult size, These
differences may reflect rarlier sexual
maturation. Among Huancayo (3. 280 meters)
natives, Gonzales er al. (1984) also
reported secular increases in body size of
public school boys from a lower socio-
economic background between 1945 and
1982. In contrast to their observations
in Pune, young adult height in che
Huancayo males show a definite secular
increase,

Two short term studies of children
in rural Mexico, on the other hand, show
no evidence of secular change. Hernandez
et al., (1974} reporcted a weight gain of
only 0.5 kg in preschool children in a
rural tropical area in Tabasco becween
1958 and 1971, although the area
experlenced agriculrural development over
this time. The percentage of children
showing second and third degree
malautriction [(Gomez scale, based on weigm
for age) decreased enly slightly over
this time from 26.1% te 22.5%. Malina et
al. (1980b)} reported mo change in height,
wveight and several other dimenmsions of
school children 6 through 14 years of
age, from arural Zapotec-spraking communiby
in the Valley of Daxaca between 1968 and
1978, These two sets of observations thus
indicate no secular change in rural, poor
areas of Mexico in comtrast to that noced
for urban centers in Latin America.

The lack of secular change in childre
ts confirmed by observarions of indigenous
adulcs Erom several areas of Mexico. In h&
comprehens ive survey of Middle American
Indians, Faulhaber (1970) noted the
following: "In the majority of groups the,
means scature reported at the beginning of
the cemtury is wvery similar te that
reported more recently. Only in & few
Eroups can one speak of an increase or
decrease in this dimension (height) on the
basis of the existing dara'. (p.94). Hare |
recent observations on adult Mayas
(MeCullough, 1982) and Zapotecs (Malina et
al., 1983b) over an 80 vear period since
the mid=1890"s indicate no secular change
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latina.

A auséncia de mudangas seculares em
triangas & confirmada por observagdes em
sultos indigenas de vdrias reasdo México.
In sua pesquiss compreensiva dos Indios
fentro Americanos Faulhaber (1970) obser-
vou o seguinte: "na maioria dos grupes,
/8 escarura média relatada no inicio do sé
tulo ¢ muito similar Aquela relatada mais
recentemente. Somente em uns poucos gru -
pos, pode-se [alar em aumento ou decrésci
#o nesta dimensdo {altura) com base nos
dados existentes". (pag. 94)

Obeervagoes MALs recentes ©m mayas
{McCullough, 1982) ¢ zapotecas adultos
(Malina e cols. 19683b), em um periodo de &0
inos, desde meados de 1890, ndc indicaram
mdangas seculares em altura ¢ na idade de
Bénarca (someate o ultime grupel). Por ou
tro lado, Ramirez (1978) relatou um aumen
to secular na altura e peso de havens Otomi
do inicio dos anos ) até meados dos anos
10, um sumento de aproximadamence 0,92 cm
e 1,0 kg, por década. Deve-se ohservar,
entrecanto, que a4 mMosStra recemte de Otomis
veriou em Ldade de 18 a 30 anos, foramgqua
& sempre mais jovens de que os da amostra
utilizada para comparagdo, o8 quais imclufsm
sulcos na 68 & 78 décadas de wvida. Ha, &
‘elaro, uma perda de altura associada com
4 idade. Além do mais, uma parte da amos-
tra recente de Otomis era de uma escola
rnepiratﬁril lacal , enquants que amaioria
f#ra de recruta militares. Todavia a amos=
Itra pode ndo Ser complétaments reépresenta
|tiva da populagioc Otomi na drea.

Dbgervaches similares, ou &6ja,dusdn
tia de tendéncia secular significativa na
gltura adulca, foram relactadas para colom
bianos mestigos (Himes and Mueller, 19777
¢ indios Xingus do Brasil (Eveleth & cols,
1974}, Por outro lado, evidéncias do Chile
indicam que & média de aleura da populs -
siv geral {prezumivelmente mescigos)  do
sexo masculino decaiu cerca de 3.5 cm  en
tre 1920 e 1960, enquantoa média de recru
tas diminuiu 1,4 cm no mesmo pericdo :
{kenntner, 1968).

0 maior disparate relatado na tendén
tia secular em tamanho e maturidade de
triangas, jovens e adultos Latino-America
nes reflete, provavelmente, o desequili -
brio na distribuicio de alimentos & recur
305 de sadde pdblica entre os maiores cen
tros urbanos e dreas rurais, !ﬂﬂ!ﬁﬂhﬂ!t;

a9

in stature and in the age at menarche {the
latter group only). On the other hand,
Ramirvez (1978) reported a secular increase
in height and weight of Otomi males from
the early 1930's to the mid-1970"s, and
increase of abour 0.7 cm and 1.0 kg per
decade. Lt should be noted, howerwver,

that the recent sample of Otomis ranged

in age from 18 to 30 years, and were

most likely vounmger than the earlier
samples used for comparison, which include
adults im the sixcth and the seveth

decades of life. There 15, of course, an
age associated height loss. Further, a
portion of the recent sample of Otomis was
from a local preparatory scholl, while

the majority was military conscripbs.
Hence, the sample may not be completely
representat ive of the Oteomi popularcion

in the area.

Similar observations, i.e., lack of
a significamt secular trand im adult
stature, have been reported for Colombian
Mestizos (Himes and Mueller, 1977) and
Xinpu indians of Brazil (Eveleth et al.,
1974 ). On the other hand, evidence from
Chile indicates that the average stature
af the gemeral population (presumably
Mestize) of males declined by 5.5 om
between 1920 and 1960, while that of
congeriprs declined by 1.4 cm over the
same period (Kenncner, 1968},

The rather disparate findings on
secular changes in size and maturicy of
Latin American childrea, wouth and adults
probably reflect in part the inequitry
in the distribution of Aautricion and
public health resources betweenm the major
urban centers and rural areas, especially
those with a large concentration of
indigenous peoples. Some areas have
obviously benefited from improvements in
nutrition, sanitacion, education, ete.,
while others have not.

The role of differential migracion
from rural te urban areas musc also be
considered, given the rapid growth of
Latin American cities. Gonzales et al.
(1984), for example, attribute part of
the secular increase to an in-migration
of "...nonnative populations, which are
usually characterized by greater stature
than matives" (p. 47). Although the
literature on migration often comments
on the physical representativensss of
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aquelas com uma grande concentragdo de po
pulagdes indigenas. Algumas dreas s&oc ob—
viamente agraciadas com melhorias na nutri
gdo, saneamento bdsico, educaglo etc., en
quanto cutras ndoc sdo.

0 papel da migragdo diferencial das
dreas rurals para urhanas deve também ser
considerado dade o rdpido crescimento das
cidades Lacino-americanas. Conzales e
cols (1984}, por exemplo, atribufram par-—
te do incremento secular a uma imigragido
de ... populagBes néo nativas A5 quals
usualmente sdc caracterizadas por uma maLor
altura do que os nativos". (pag.47), ape-
sar da literatura sobre migragidc frequen
temente comentar @ representatividade fi-
sica dos migrantes em relagdo & populagdo
parente  (veja Malina ¢ cols, 1982k para
referéncias). Goldstein (1943) observou
somente pequenss diferepgas entre migran
tes ¢ nativos no México. Enquanto Lasker
(1952) enfatizow a idade na imigragdo como
sendo o fator primdrie a influenciar as
diferengas observadas gntre migrantes o
nacives, ou seja, as djferencas poderiam
ser explicadas com blﬂr nas diferengas de
idade eatre os grupos comparados. A impli
caglo & que gquanto mais jovens sdo o8 imi
grantes mais influenciados eles seriam pe
las circunstincias ambiencais melhoradas,
presumive lmente, associades com amigragdo
do México para os Estados Unidos. No estu
do seguinte sobre a migragdo subseqﬁenteT
Lasker (1954} néc encontrou qualguer evi-
déncia da selegdo fisice quando migrantes
mexicanos foram comparados com nBo-migran
tes da mesma experiéncia migratdria no
passado.

Malina ¢ cols. (198Ib) comparou o esta
do de crescimente de individuos em idade
escolar (6 a 14 anos), o5 quais eventual-
mente migraram de uma comunidade rural de
lingua zapotec no Vale de Daxaca com o €5
tado de crescimento daqueles que permane-
ceram n& comunidade. Ndo houve diferenca
significante entre migrantes e nativos em
idade escolar, o que ndc indicaria uma apa
rente selegio das caracteristicas fisicas
nessa faixa etdria. S5¢ mudangas oCOTTem
entre migrantes ¢ nativos como o relatade
por Lasker (1952}, eles aparentemente de
senvolvem apds a migragdoe.

Comparagoes de dados entre virias ge
ragdes ou sobre #sCe assunto eniTe FErupos
contemporinens apresentam certas limitagdes

the migrants relative to the parent populatial
(see Malina et al., 1982b, for references),
Coldscein (1943) noted only minor differences
between migrants and sedences in Mexicao,
while Lasker (1952) emphasized age at
migration as the primary influence on the
ochserved differences between Hexican
migrants and sedentes, L.e., the differences
ceuld be explained on the basis of age
differences bertween groups compared. The
implications is that the vounger cthe age
of the migrants, the more influenced chey
would be by the improved environmencal
circumstances presumably associaced with
migration from Mexico to the Uniced Statces.
In a follew-up study of subsequent
migration, Lasker (1954} found wirtually
no evidence of physical selection when
individual Mexican migrants were compared
with non-migrants of the same past
migratory exXperience,

Malina et al. {1982k) compared the
growth status at school age (6 co 14
vears) of individuals who eventually
migrated from a rural Zapotec-speaking
community in the Valley of OQaxaca with the
growth status of those who remained im
the community. There were no significant
differences between migrants and sedentes
at school age, which would indicate no
apparent seleetion for physical
characreristics at these young ages. Lf
changes oceur between sedentes and migranty
as reported by Lasker fl952}. they
apparencly develop after migration.

Comparisons of data across several
generations, or for Chat matter across
WO conCemporary Broups, have cercain
underlying limications and assumprCions
{see Moore, 1966; Roche, 1979; Malina,
19796 ). These include, for example,
sampling, measurement procedures, defin:i,:i.
of age categories, accuracy of recall in
menarche surveys, effects of aging on
adult statures, and so on. The presence
or lack of secular crends must also be
considered in the context of che above,
in addition to changes in health and
nutritional circumscances.

CHROMNIC UNDERMUTRITION ARD
PHYSICAL PERFORMARMCE

As noted earlier, a significant
percentage of Latin American children and
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£ suposigdes i.nplfcir.us {ve ja HMoore, 1966;
koche, 1979; Halima, 1979b). Estas incluem
por exemplo, amostragem, procedimentos de
mnsuragio, definigio de categorias de ida
de, precisdo na decerminagao da idade de
mnarca, efeitos do enevelhecimento na al
fura, eLc. A presenca ou auséncia de ten—
déncia secular deve também ser considera
ds no contexto acima, bem como as mudangas
tircunsctanciais de sadde e nutrigdo.

SUBNUTRICAD CRONICA E
PERFORMAMNCE FISICA

Como cbservado anteriormente, uma per
tentagem signiflicante de criancas e jovens
lat ino-Americanos vivem sob condigio de
subnutrigido crdnica. Subnutrigdo obviamen
¢ & um conceito complexo incluindo uima
faixa que vai de severa a leve {(que & o
estado mais comum). A forma mais Erequen-
e de subnutrigdc mo mundce ¢ a desnutrigaoc
proteico—energética (PEM). Os efeitos da
subnucrigdo crbnica sdc razoavelmente bem
documentados. Alto risco da wmortalidade
imfantil e pré-escolar, parada no cresci-
sento fisico, massa muscular reduzida;
itraso no desenvolvimento moter, niveiLs
reduzidos de atividade fisica, capacidade
¢ eficiéncia de trabalhe flsico reduzidas
(Spure, 1983 e 19B4; Malina, 1984). Essa
|sessd0 considerard as implicagdes de sub-—
‘mitrigdno na forga ¢ performance motora de
triangas e jovens. 0 desenvelvimento ¢ re
finamento da performance de habilidades '
nas atividades locomotoras ¢ a mais signi
ficativa tarefa no desenvolvimento infan=
til & juvemil. Além do mais, frequentemen
te, ¢ através das habilidades morcoras qu
dsmentais e especializadas gque muitas ex
priféncias da infincia dentro de uma cul-
|tara especifica sBo mediadas.

0 enfoque primdrio serd em ecriangas
¢ jovens de idade escolar, apesar do desen
valvimento motor durante a primeLira e -
punda inflncia ser brevemente considerado.
(ke criangas em idade escolar podem ser vis
tas como "algo especial" no sentido de que
freds com uma Llncidénera de desnutrigéo
proteico=energética, estas criangas podem
|ser vistas come sobreviventes de uma infdin

tia caracterizada por intenso "stress" nu
tricional ¢ de doengas infecciosas, oOf
fuais, sdc os fatores primédrics paraamor

talidade pré-escolar de dreas em de:envuz

&1

yourh live under conditions of chronic
undernucrition. Undernutritiom obwiously
is complex concept, including a range from
severe to the more common wild states. The
most common form of undermutritiom in the
world is protein-energy malnutrition {(PEM).
Effects of chronic undernutrition are
reasonably well documented: high risk of
mortality, especially infant and preschool
mortalicy; stunted physical growth; reduced
muscle mass; delayed motor development;
reduced levels of physical activity;
reduced physical working capacity and
efficiency (Spurr, 1983, 1984; Malina,
1984). This section considers the
implications of undernutrition for the
strength and motor performance of children
and youth. The development and refinement
of skillful performance in movement
activities is a major developmental task
of childhood and youth. Further, it is
often through fundamental and specialized
motor skills that many childhood experiences
within a specific culture are mediaced.

The primary focus is children and
vouth of school age, although motor
development during infancy and early
childhood are briefly considered. School
age children can be viewed as somewhat
special in the sense that in areas with
a high incidence of PEM, they can be
viewed as survivors of an early childheood
characterized by intense nutritional and
infectious desease stress, the primary
contributors to preschool mortality in
developing areas of the world.

Motor development in general and the
attainment of motor milestones as siccing,
standing alone and walking independencly
are delayed in severe PEM, i.e., marasmus,
kwashiorkor and wndifferentiated forms.
Reduced motor merve conduction welocities
and changes in muscle tissue, i.e., reduced
fiber size, potassium, and energy
metabolism, are also associated with
severe PEM. The persistence of changes
associated with severe PEM varies wicth che
timing, severity and duration of the
nutritional stress. Although motor nerve
conduction velocities show normalizacion
with nutritional rehabilitation im cases
of severe PEM, data for muscle rissue and
motor development indicarte persistentc
deficits during childhood. Further,
follow=up studies of voungsters hospitalized
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vimento do mundo.

0 desenvolvimenco motor em geral, ¢ o
surgimento de marcos motores como sentar,
ficar em pé sozinho, andar independente =
mente ficam atrasados quando hé interfe
réncia de uma desnutrigdo proceico-ener-
gética severa como o marasmo, o Kesshiorkor
¢ formas indiferenciadas. Velocidade na con
dugao sensdrio-motora € alteragdies no tE
cido muscular, ou seja, redugdono tamanho
da fibra, diminuigidc do potdssio & metabo
lismo energético estdo também associados
& desnutrigdo proteico-energética severa.
A persisténcia das alteracdes associadas
a desnutrigdc protelco-eneérgética severas
depende do tempo, duragdo, intensidade do
"stress"” nutricional. Apesar davelocidade
de condugho sensdrio-motora mostrar uma
normal izagie com & reabilitagdo nutricio-
nal, noe casos de desnutrigio proteico -
emergética severos, o8 dados sobre tecido
muscular e desenvolvimento motor, indicam
"deficits" persistentes durante a infAncia.
Além do mais estudos subsequentes em je
vens hospitalizados por subnutrigdo seve-
ra no inicio da vida, indicam "deFficits"
motores ¢ percentuais de longo  prazo
(Malina, 198&).

Criangas criadas sob circunstincias
nutricionais Mmarginais ¢ nao hospictaliza-
das provave lmente experimentam mudangas
na massa muscular & no mecabolismo e tal
VEZ MOE PrOCessos Neure=-integrativos. EE
tas criangas gue subsequentements atingem
a idade escolar ¢ a populagdo produt iva
adulca s3o geralmente mais baixas & mais
magras do que individuos bem alimentados
do mesmo grupc éCnico emostramalteragdes
na composligéo corporal, especialmente uma
reduzida massa magra e massa muscular .
(Jelliffe e Jelliffe, 1969), Uma vez que
a forga de um misculo é propercional -]
suad drea transversal, uma massa muscular
reduzida em individuos subnutridos deve
resultar numa redugdo absoluta na forga
muscular estdtica e dindmica. Além disso,
a forga dinfmica (poténcial compreende a
performance em muitas tarefas motoras,por
éxrmplo, corrida, saltos & arremesso e
envolvem coordenagdo juntamente com a for
ca. h

Existe uma literatura razodvel, con-
siderande o desenvolvimento motor de crian
gas Mayas durante os dois primeiros  anos
de vida {Malina, 1977). Aevidéncia indica

&2

far severe undernutrition early in life
indicate long-term persistence of motor
perceptual deficits (see Malina, 19874),

Children reared under marginal
nutritional circumscances and not hospicaliss
probably experience changes in muscle mass
and metabolism, and perhaps inmeuroincegratis
processes. These children, who subsequentls
comprise the school age and productive
adult population, are generally shorter
and lighter than better nourished individuals
of the same ethnie group, and show change;
in body composition, specifically reduced
lean body and muscle mass (Jelliffe and
Jelliffe, 1969). Since strength of a
muscle is propeortional to its cross—sectiod
area, reduced muscle mass in undermourished
individuals should result in an absolute
reduction in static dvnamic muscular
strenghth. Further, dynamic stremgch {powet
underlies performance in manvy motor tasks,
e.f., dashes, jumpsH and chrows, and '
involves motor coordination in addition
to strength.

There is a reasonable literature
which considers motor development of
Mayan children during the first two vears
of life ':I"I.!Lil.'n.ﬂ.r 1977). The evidence
indicates sarisfacrory moror progress
during most of the first wyear. )

A developmental lag towards the end of rhe
first vear and during the second vear is
subsequent lv observed in many samples. Thi
lag is probably related to the break in
concinuity of rearing at weaning, the
effects of marginal nutritional status,
and reduced levels of physical acriviry.
It is also towards the end of the first
vear and during the second vear that
satunding in physical growth becomes
apeciallvy apparent,

Among rtural Guatemalan Ladino child
& ta 24 months of age, Lasky and colleag
(1981) considered the relationships of
several anthropometric dimensions to
scores on the motor subscale of a
Composit Infant Scale. Weight has a greats
effect on moter development than length,
Parcial correlations between weight and
motor performance, controlling for length,
are 0,19, 0,11 and 0.19 at 6, 1% and 2%
months of age respectivelw. Thus, for the
same length, heavier voungeters generally
pertorm better than lighter voungsters.
Further, after conmtrolling for length and
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uR progresso motor satisfatorie durante
auase todo o primeiro ano.

Um rectardo no desenvolvimento no fi
nal de primeiroc ano cu durante o segundo
ano ¢ subsequentemente observado em mui-
tas amostras. Este atrasoé provavelmente
relacionade 4 quebra na amamentagdo, aos
efeiros do "atress'" nutricional marginal
g niveis reduzidos de atividade fisica .
E também no final dos dois primeiros anos
de vida gque a parada no crescimento e
terna especialmence aparente.

Encre as criangas de dreas rurals
ladino-guatemalrecas dos 6 aos 24 meses,
Lasky & cols (1981) consideraram as cor-
relagdes entre wérias dimensdes antropg
mérricas com os pontos na subescala moto
ra uma escala infantil composca. O pesz
tem um efeito maiter, no  desenvolvimento
motor, do que o comprimento. Correlagoes
parciails entre pesc e performance motora,
toncrolando—-se o comprimento, saoc 0,19,
0,11 & 0,19 aos 6, 15 e 24 meses de idade
respecCivamente. Forcanto, para um mesmo
comprimento, criangas mais pesadas apre-
sentam melhor performance do gue criangas
pais leves, Além do mais, apds o controle
de comprimencto € peso, nenhuma das outras
waridvels ancropoméCricas fém significa-
do represenCativo na variagéo do desenval
wimento moLor nessas trés idades. -

Rocha Ferreira (1980) relatou uma
performance motora consdisCentements mais
pobee (coreida, salto e eguilibeio) encee
triangas subnutridas (primeirc grau na
pscala de Gomez) de 4 e 5 anes, de baixo
nivel sécio-ccondmico em Sdo Paulo, com-
paradas com criangas na média e acima da
pddia,. A escala Gnmt-z1 entretanta, cate=
goriza criangas com base no peso para a
idade e peso assim como a altura sdo sig
pificancemente relacionados 3 performan=
te mocora (Malima, 1975). Além de mais,
yra vezr que criangas de populagoes emris
ta nutricional sdo consistentemente mals
baixas ¢ mais magras do que os dados de
referdéncia, o peso deve ser considerado
M oandlise da performance e desenvalvi =
penco matar. O3 pré-escolares brasileiros
joram posteriormente agrupados pelo Lipo
fe escola que frequentavam. Um grupe fre
mencava uma escola didria, enguante o
miro frequentava um internato. As crian
jas do internato foram despojadas preco-
temence, ou Seja, sofreram uma privagio

&3

welght, nmone of the other anthropometbric
varcables add significancly te describing
the variation in mortor deve lopment at
these three ages.

Rocha Ferreira {1980) reported
consistently poorer motor performance
{run, jump and Balance tasks) among
undernourished (lsr degree, Gomez scale)
four and five vear old lower socio-economic
status children in 5380 Paulo compared to
children classified as average and above
average. The Gomez scale, however,
categorizes children on the basis of
weilght for age, and weight (as well as
height) is significantly relaced te gross
motor performance (Malina, 1975). Further,
since children in populations nutritionally
at risk are consistently sharcer and
lighter than reference data, body size
should be considered in analyses of motor
development and performance. The pre-—
school Brazilian were subsequentcly
grouped by the hind of nursery school thew
attended. One group attended a day schoel,
while the other attended a residential
school. Children in the latter school had
a deprived background, €.e,, nutritionally
and socially early in life due ro home
circumstances. Children in che residencial
pre=school are shorter and lighrer, and
do not perform as well on the standing
long jump and a 20 meter dash. The
performance differences persist even
after adjusting for size differences
between the children in che twoe schools
(Rocha Ferreira ec al., in preparaciom).

At later school ages, Malina and
Buschang {1983) considered the motor
performance of about 330 Zapotec Indian
children, & through 13 yvears of age, living
under conditions of chronic mild=-re moderace
undernutrition in southern Mexico. Thelir
absolute body size and levels of performance
in tesfs o8 running, jumping, throwing and
grip strength are significantly below
those for better nourished American children.
When erfurman:r: are corrected for the
size difference between the undernourished
and better nourished sampels, i.e., plocced
relative to stature or weight rather than
age, grip strength in both boys and girls
15 slightly, but consistencly less per
unit body size over the age range. The
performance of Zapotec bovs is generally
commensurate with their smaller body size
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nutricional e social devide As circunstin
cias do lar. Estas criancas forammais bai
X5 © MELS maAgras & ndo se drlfupenh:riﬁ
tdo bem no salto horizonctal & corrida de
20 metros. As diferengas de performance
persistiram mesmo apds um ajustameénto por
diferengas de tamanho entre as criangas
nas duas escolas.

Em idades escolares mais tardias,
Malina e Buschang (1983) consideraram a
performance motora de aproximadamente 350
criangas ind[penas Zapatec, dos & aos 15
anos vwivendo sob condigdes de subnutrigdo
crénica leve a moderada, ne sul do Meéxico
O peso corporal absoluto & niveis de per-
formance nos testes de corrida, salto, ar
remesso e forga de preensfo mamual foram
significativamente mais baixos do que cri
angas americanas bem nutridas. Quandc as
performances foram corrigidas pelo tamanhe
entre amostras subnutridas e melhor nutri-
das, por exemplo, plotadas em relagio a altu
ra ou peso ao inwvés de idade, furq.—prcfa
sd0 manual em ambhos os grupos, masculino
¢ feminine, foram levemente mas consistente
mente mEmores por unidade de tamanhe corpo-
ral, em todas as faixas etdrias. & perfor
mance de garotos Zapotec &, em geral con
sistente com seu tamanho corporal, ma car
rida, entre 6 ¢ 9 anos e no salto herizan
tal entre 6 & 12 anos, mas nas idades maio
res ¢ performance estd abaixe do esperado
para o peso corporal. Esta dletima ocbserva
gio pode refletir um estirde adolescente
tardio em relagio ao seu concomitante ga
nho em massa muscular e forga. Entre as
meninas & performance na corrida é consi-
deravelmente menor por unidade do peso '
corporal. As garotas tém um desempenho con
sistente com seu peso corporal no salto
entre & & 10 anos, depois apresentam-se bem
abaixo do esperado para seu Camanho. Em
contraste com a corrida e salere, a perfor
mance de criangas ZApoOLec no Arremesso @
maior da que o esperado para seu peso cor
poral reduzido. -

0 padrio das correlagdes parciais de
segunda ordem entre performance motora e
idade, altura e peso nas eriangas Zapotec
¢ geralmente similar Aqueles encontrados
para criangas bem nutridas (Seils, 1951
Rarick ¢ Oyster, 1964; Malina, ndo publi=-
cadel), A altura tem uma correlaclo baixa,
positiva ¢ significante com a corrida,sal
to e arremesss, em ambos of Sexos apds ser

in the dash between & and 9 vears and in
the standing leng jump between & and 12
years, but ar the older ages, performance
is below that expected for body size. The
latter observation may reflect a delayed
adoleseent s2purt with its concomitant
gain in muscle mass and strength. Among
girls, performance in the dash is
considerably less per unit body size.

The girls perform commensurately with
their reduced body size on the jump
berween & and 10 years, and then well
below that expected for their size, In
contrast to the run and jump, performance
of Zapetec children in the ball throw for
distance is greater than expected for
their reduced body size.

The pactern of second order parcial
correlations between motor performance
and age, height and weight in Zapotec
children is generally similar to that
for well-nourished children (Seils, 1951;
Rarick and Oyster, 1964; Malina,
unpublished). Stature has a low, positive,)
significant correlation with performance
on the run, jump and throw in both sexes
after controlling for the effects of
age and weight, Correlations between
stature and strength, controlling for
age and weight, are lower for boys than
for girls. Parvial correlations for
weight, econtrolling for age and stature,
are consistent only for the dash, indicacing
a low, sigaificant, negative relationship.
This would seem to suggest, even in
mederatly malnourished children, a small
negative effect of body weight on
running speed. Weight has a low signifi:.ﬂl
positive correlation with grip strength
in borth sexes and the distance throw
only in boys older than 9 years of age,
after contrelling ofr age and stature.
This would seem to emphasize the role of
absolute body mass in strength and ball
throwing for distance. The effects of
other body dimensions (e.g., specific
lengths, breadechs, circumferences and
skinfolds) on the motor performance of
the Zapotec school children were also
considered. Afcer removing che effects of
age, stature and weight, few of che
anthropometric dimensions add signit’i:.n:‘
to describing the remaining variaciom in
motor performance. Hence, bodv size per
se appears to be significant factor
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controlada a idade ¢ peso. Correlagdes en
cre altura e forga, controlando-se idade
& peso, S30 menores em rapazes do que em
garocas. Correlagdes parclals para peso ,
controladas a idade e altura, sdoc consis-—
tentes somente para corrida, indicando uma
baixa, negativa e significante correlagac.
[sto parece SUEErLT MESmO M criangas mo
deradamente subnutridas, um efeito péquens
mas negative do prso corporal na veln:i‘iﬁ
de da corrida. 0O peso Eevée uma carrelaqia
baixa, positiva ¢ significativa com a for
8 de preensdc manual em ambos 0% sexos &
C0m O AFFEMESS0 SOMENEE €m rapazes acima
doe 9 anos, apde ser controlada a idade &
alturs, I[sto pareceria enfatizar o papel
da massa corporal absoluta na forga & ar-
remesso. O0s efeitos de outras dimensdes
corporais (por exemplo comprimentos espe-
cificos, didmetros, circunferéncias e do
brasz cutlneasz) na performance motors de
criangas zapotec foram também considera -
dag, Apds a remogdo dos efeirtos da 1dade
peso ¢ altura, poucas dimensdes antropomé
tricas acresceram slgnificativamente para
descrever a variagio remanescente na  per
formance motora. Todavia, o tamanho corpo
tal por ai prdprio parece ser o fator mais
significante a influenciar a performance
de criangas em idade escolar, vivendo sob
citeunstdncias nuLricionais marginais. Es
tas chservagdes SA0 coOnslstentes COmM agque
las de criangas rurais da Guatemala ao &,
15 ¢ 24 meses de idade (Lasky e cols, 1981,
Dados de performamce de criangas La=
tino-Americanas relativos ao estado nutri
cional mac sdo extensos. Acevedo (1933) e
Sabogal e cols. (1979) por exemplo, relaca
tam forga de preensdo manual para escola=
res mo Chile e Guatemala, respectivamtnth
Tipo de escola e nivel sdcio-econdmico fo
ram usados em substituigdo aoestado nuiri
¢ional. Como pode se esperar, a crianga
mais alta ¢ mais pesada, em escolas parti
tulares e de classe mais alca sdomais for
tes, respectivamente, do que criangas de
escolas piblicas e de classe social mals
baixa. Todavia, quandc os valores de forga
eupressos por unidade de peso-corporal, a
diferenga entre criangas de escolas pibli
tas e privadas no Chile desaparecem, en-
quanto as criangas de classe baixa da
Guatemala tendem a ter menor forga de
preensao manual por unidade de peso corpo
ral do que as criangas de classe alta. -

&3

influencing performance of school children
Living under marginal nutritional
circumstances. These observations are
consistent with these for rural Guatemalan
children at &, 15 and 24 months of age
(Lasky =t al., 1981).

Performance data for Latin American
children relacive to nutritional status
are not extensive. Acewvedo {(19535) and
Sabogal et al. (1979), for example, reporte:
grip scrength for school childrem in Chile
and Guatemala respectivelv. Type of
school and secio-economic status were
used as a proxy for nutritional status. As
oné would expect, the taller and heavier
children in private schools and in the
upper class are stronger, respectively,
than children in public schools and in
the lower social class. However, when
mean strénght scores are expressed per
unit body weight, the difference
between public and private school children
in Chile disappears, while the lower class
Guatemalan children tend to have less grip
strength per umit body weight than cChe
upper ¢lass children.

Chronic undernutrition is also
associatedwith changes in body compositicn,
and studies of well=nourished children
indicate a significant effecc of lean
body mass (LEM) and body fart on performance
which is independent of the incluence of
heitht and weight (Boileau and Lohmann,
1977). In an attemprt to consider the
relationships between body composition
and motor performance in uwndernourished
children, the body composition of
Zapotec boys 9 through 15 years of age
was predicted from skinfolds (Malina and
Little, 19B4). A prediction equation for
body density was developed from a sample
of 95 lower socio-economic status Mexican
American boys 9 through 14 years of age
{Zavaleta and Malina, 19B2)}. Body density
was converted to relative fatmess, which
was auh;rqutnll.:,- used ro estimacte lean
body and fat mass. The limitations of
these procedures are recognized;
nevertheless, they do provide an estimate
of body composition.

Relationships between absclute LBM
in two samples of well-nourished boys
are virtually idencical with those
observed in undernourished Zapote bovs
(Table 5). Ln contrast, relationships
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A subnutrigdo crénica estd também ag
sociada com mud:nq:s na composigdn corpo-
ral e estudes em criangas bem nutridas in
dicam um efeito significativo da MmASS S
corporal magra (LEM) & gordura corporal na
performance, a qual ¢ independente da in
fludncia da altura e do peso (Boileau &
Lohmann, 1977). Em uma tentacriva de consi
derar as relagles entre composigio corpo-
ral e performance motora em criangas sub
nutridas, a composigic corporal de meni
nos Zapotec, entre % e 15 snos fol estima
da através das dobras cutfneas (Makina e
Little, 1984). Uma equagho de predigio da
densidade corporal foi desenvelvida a par
tir de uma amostra de 95 garotos mexicanos
americancs de baixo nivel sdcio-econémico
entre 9 e 14 anos de idade (Zavelera e
Malina, 1982). A densidade corporal foi
convertida em gordura relatciva, a qual
fol subsequentemente usada para estimar a
massa magra ¢ massa de gordura. As llmlta
coes destes prucedlmenzaa ado reconheci -
dos; mesmo assim eles realmente fornecem
uma estimativa da composigle corporal.

Correlagdes entre massa corporal ma-
gra nas duas amostras de meninos bem nu
tridos sdo virtualmente i1dEnticas Lquel::
observadas em meninos zapotec subnucrides
(tabela 5}, Em contraste, correlagdes en
tre gordura relaciva e performance slo
diferentes em amoscras subnutridas compa-
radas & meninos bem nutridos. Entre estes
Gdltimos, a gordura relativa exerce uma
influfncia negativa nos eventos que requei
ram o deslocamento do cerpo, comeoa corrida
e o salto. Por outro lade, cnrrel-gnes pa
ra meninas rapotec s8o b:inll néo inican
do relagas entre gordura rell:;vaq p?r[nr
mance de corrida e do salte ¢ um efeite
baixo e pasitive na performance do arre -
MESE0.

Correlagdes entre composigdo corporal
estimada a forga de preensdo manual na
amosira zapore: & duas amostras melhor nu
tridas sdc também mostradas na tabela 5,
Correlagbes para massa corporal magra ab-
soluta tendem a ser altas, embora aque
las de meninos zapotec sejam levemente mais
baixas,A baixa correlagdo entre massa ma-
gra ¢ forga de preensdo manual em garotos
zapotec podem ser indicativos dos efeitos
da deficifncia proteica-crbnica e integri
dade do tecido muscular. Em contraste, a
gordura relativa tem uma relagio signifi-

between relative facness and performance
are different im the undernourished
compared to the well-nourished boys. Among)
the laccer, relative fatness exerts a
negative influence on events which require
the displacement of body weight, i.e.,
the dash and jump. On the other hand,
correlations for Zapotec boys are low,
indicating no relationship between relati
facness and running and jumping performan
and a low positive effect on throwing
perfarmance.

Correlations between estimated body
composition and grip steength in the
Zapotec sample and Cwo better nourished
samples are alse shown in Table 5.
Correlations for absolut LBM tend to he
high, although that for Zapotec hows is
slightly lower. The lower correlation
becween LBM and grip strangth in Zapotec
boys may be indicative of the effects of
chronic protein deficiency on the intesfuﬂ
of muscle tissue. [n contrast, relative
fatness has a significant relationship
with strength in the undernourished sample,
but no relationship in lh#h;ttprﬂouriabti.
Mexican American boys.

The significance of these ahservattuu
of scrength and motor performance in
undernourished childrem for human
biology may be viewed as follows. Changes
in body compostition under conditions of
mild-moderate undernutrition apparently
do not alter the relationship betwsen lesa
body mass and performance compared to well
nourished children. However, relationships
between fatness and peformance are changed,
The lack of an influence of relative
fatness on performances involving the
displacement of body mass in moderately
undernourished boys, i.e., the dash and
jump, may be suggestive of a thresheld
level abowe which an excessive percentage
of fatness exerts a megative influence
on performance. On the other hand, a
higher percentage of body fat may be
indicative of relatively better mutritionsl
atatus within & sample of undernourished
boys. Estimated absolute and relacive
fatness is related to an absolutely larger
LBM in undernourished boys. Thus, relacive
fatness may be an indication of a larper
LBH and mav be a good predictor of
static scrength and throwing performance
in undernourished children since both casks
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cativa com a forga na amostra subnutrida,
mas ndoc hd relagdc em meninos mexicanos=
americancs bem putridos,

0 significade destas observagdes so
bre forga e performance motora emcriangas
subnucridas para a biclogisa humana pode
ser vista da seguinte maneira. Alteragdes
na composiqdocorporal sob condigdes de sub
nutrigdo leve e moderada aparentemente nao
alteram as relagoes entre massa corparal
magra e performance quando comparadas com
criangas bem nutridas. Entretanto, as te
lagdes entre gordura e performance sdn
alteradas, A falta de influéncia da gordu
ra relariva na performance envelvenda o
deslocamento de massa corporal em meninos
com Subnutrigdo moderada, por exemplo, a
corrida ¢ o salto, pode ser sugestive de
uwm nivel de limisr acima do qual uma por-
centagem excessiva de gordura exerce uma
infludncia negativa na performance. Par
outre lado, uma porcentagem malor de  gor
dura corporal pode ser um indicative de
um estado nutricional relativamente melhor
dentro de uma amostra de meninos subnubtri
dos. A estimaciva de gordura relativa @
absoluta estd relacionada a uma massa cor
poral magramailor em meninos subnutrides
Asgim, a gordura relativa pode ser uma in
dicagdo de uma massa corporal magra maior
2 pode ser um bom prediter de forga estd-
tica ¢ performance no arremesso em  crian
gas subnutridag, j4 que ambas as rarefas
gdo dependentes do tamanho abselute do
corpo, incluindo naturalmente a massa cor
poral magra.

Em uma perspectiva evolutiva, o sig=
nificado adaptative do tamanho corporal
pequeno e reduzida massa corporal em con
digoes de subnutrigdec proteico-energética
crénica ¢ frequentemente discutida no con
texto da selegdo natural {Stimi, 1972 e
1975). De acorda com isso, o ramanho cor-
poral reduzido especialmente & massa cor
poral magra, reduz a demanda matabdlica .
lsto por sua vez causa menos stress” nas
fontes nutricionais da populagido, assim
mais individuos sobrevivem ¢ mantém a po
pulagdo através dos tempos. [mplicita nes
ta visdoc estd a nogéo de que individuos
menores tém maiores condigoes de sobrevi=
véncia do gque individuos maiores. Comenta
$¢ que Camanho reduzido e massa corporal
magra menor ndo predudica a  performance
filsica ¢ eficiféncia funcional (Srini, 1972

&7

are dependent on absoluce body size, including
of course LBM,

In an evolucionary perspective, che
adaprative significance of small body size
and reduced LBM under comditions of
chronic protein and energy undernutrition
i$ frequently discussed within the context
of natural selectiom (Stini, 1972, 1973},
Accordingly, reduced body size, especrallw
LEM, reduces metabolic demands. This in
turn places less stress on the nutriotional
resources of the populations. Thus, more
indiwiduals survive and maiatain che
population through time. Implicit in this
wiew 18 the notiom that smaller individuals
have a greater survivorship than larger
individuals. It 15 also reported that
reduced size and LBM do not impair
phvsical performance and Functiomal
efficiency (5tini, 1972;Parizkova and
Merhautova, 1973; Frisancho, et al..

1975}, To the contrary, superior functicnal
efficiency Ln association with reduced
body size has been postulated: "There is

a real advantage, then, 1n developmental

ad justments producing smaller but
well-proportioned and functionallw
unimprired males, The problem 15 not as
easily resolved in the case of females™
(ScinL, 197%, p. 31). The evidence presented
faor several Latin American samples and

chat reported by Hulzinga (1979) for an
African sample would seem to suggest

that i1s premature to conclude thac

reduced body size and LBM under condirions
of nutricional stress are an adaprive
advantage. Static scrength when expressed
per umit body size i1s generally similar

in undernourished and well-nourished
samples. The motor performance data,
however, are equivocal when expressed
relative to hody size. Nevertheless, a
reduction in body size and LBEM is more
often associated with an ahsolute reduccion
im muscular scrength and inm performance

of tasks requiring speed and power.

Scatic strength and motor performance
are indicators of only one aspect of
physical fitness, e.e., motor fitmess.

The other aspect of fitness, orgamic
fitness or phvsical working capacity,

has not been considered., Spurc (1983, 1984}
presents an excellent overview of phyvsical
working capacity in undernourished
populations. Maximal oxygen consumption
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Pariskova ¢ Merhautova, 1975). Ao concrd-
rio, uma eficidncia funcional superior em
associaglo com o tamanho corporal reduzi
do tem side postulado: "M uma vancagem
real, assim, os ajustes ao desenvolvimen-
to produzem homens mencres ¢ Euncionalmen
te mais ajustados. O problema nio & céo
facilmente resclvido no caso do sexo femi
ning"™. (Stini, 19753, p.31)

A evidénecia apresentada para virias
amostras latino-americanas e aquela rela=
tada por Huizinga (1979) para uma amostra
africana parece sugerirt que o tamanhe cor
poral e massa corporal magra reduzidos
sob condigdes de “"stress" nutricional sde
uma vantagem adaptativa. A forga estdtica
quando expressa por unidade de tamanho
corporal & geralmente similar entre amos
tras nutridas ¢ subnutridas. Os dados de
peeformance motora, entretantoe, sdo equi=
vocades quando expressos ¢e relagdo aoc ta
manha corporal. Entretante, a redugdo ne
tamanho corporal ¢ massa corporal magra &
mais frequentemente associada com redugic
na forga muscular absoluta e na performan
ce de tarefas que requeiram veloeidades o
forga,

A forga estdrica @ a performance mo
tora sdo indicadores de somente um aspecto
da aptidio flsica, ou seja, aptidie moto
ra. O outro aspecto da aptid8o orglnica ou
capacidade flsica de trabalho, ndc tem
sido considerado. Spurr (1983, 1984) apre-
senta uma excelente revisdo da capacidade
flsica de trabalhe em populagdes subnutri
das. 0 consumo mdximo dé oxiglnio por uni
dade de peso corporal ndo diferiu entre
garotos nutridos e marginalmente subnutri
dos. 05 subnuctridos, entretanto, tém um
crescimento retardade ¢ consumo de exiglnio
absoluto reduzido, e que levou Spurr (1983,
pag. IB) a concluir que: "... ndo parece
haver nenhum “dificit™ bdsice ma Ffungde
muscular de criangas marginalmente subnu-
tridas ou na quantidade de misculos apro
veictados para o trabalho méximae". I[mplica-
soes de uma reduzida massa muscular para
a performance motora sao dbvias., O subny
trido pode ter uma performance boa para seu
tamanhoe reduzido, mas eles geralmente aio
tém melhor desempenho do que as criancas e
jowens melhor nutrides.

per kilogram of body weight does not differ
in marginally malnourished and well-
nourished boys. The malnourished, however,
do have stunted growth and reduced
absolute oxwvgen intakes, which prompted
Spurr (1983, p.28) ro conclude: ™...there
does not appear to be any basic deficit
in muscle function in margimally
malnourisghed children only in the
quantity of muscle available for maximal
work". Implications of reduced muscle
mass for motor performance are obwvious.
The undernourished may perform well for
their reduced size, but they generally

do not perform as well as berter nourished
children and wouth.

FIGURE 1 - Mean lengths and weights of
urban Colombian bovs from the highest

and lewest secio-economic strata in Bogotd
relative co United Stes reference data
{drawn from the data of Mora, 1969),
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FIGURE 2 - Mean lengths and welgnts of uroan Colomeian
pirls from the nighest & C lowest soclo-economic strata
from Sogota relative to uniteo States reference gata

ldrawn from the data of Mora, 19650,
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FIRRE 3 = Length and weight of middle class, urban
Mexican boys from the Feseral District (medians),
#nd poor Tural Mestizo boys from Morelos (means)
relative to United States reference data (drawn
fron the data of Ramos-Galvdn, 1975, and Schall,

19751 .

SMONICAN DHD DREN
L]
LEHGTH

— Urban, wiagls Cless &
- = Futal, Penp E
L

ks

— L

FIGRE & - Lengtns and weights of mioole class, urban
wesjcan girls from The Feoseral District (medians) and
poor, rTural Mestizc girls from morelos (means)
relative to United States reference oate |[oraen
from the data of Ramos-Gaivdn, 1975, and Scholl, 1975).
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FIGRE 5 - Statures and weights of middle class, urban
Mexican boys from the Federal District (medians) and
a mized urban-rural sample of low socio-economic
status puolic school boys from the valley of Oaxaca
{means) relative to United States reference data
[drawn from the data of Ramos-Galwvdn, 1975, and
Malina, unpublisned).
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FIGEE & - Statures and welghts of middle class, urban
Wexican girls from the Federal District (mediams) and
@ mixed urban-rural sample of low soelo-economic
status public school girls from the valley of Oawaca
(means) relative to United States reference data
(deawn From the data of Ramos-Galwdn, 1975, and
Malina, unpubl ished].
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TABLE 1 - Estimated malnutrition in children under
Five years of age Iin Latim America.

FEMERIME R

Sewimres Iews Ermn 1% kg 193 af

1. 5000, 25
Liw® niroes
SaEre miratrinion . 1.5 T, o0
Imatritla (p UL - 7, 0
Dreonls salmubrdtlon §ecegted) Ll 9,000, 00

. Adapted from CEPAL {1981}, data for the 1970's.
Crronie malnutrition eorresponds to those children
wha, due to the effects of malmgtrition in an
earlier stage of development, have attained a
growth status that is mot normal. Their weignt in
relation to age is makedly Insufficient, but not
in relation to thelr meight.

TABLE 2 - Median ages at menarche (probit estimates)
for different aress of Latis bGmerica.

SALELAPLE DRRRCTENE§TIE LI =L R | RETEMEACT
wwuicn, wromn miodie i
“illa @ wochiedlca, 0.7, &M 12,7 007 ealivs et s, (TR
=aicn Ciky, BF, am TS 0,00 melies el sl (TR
merioe 1181 008 emiine et sl [T
Fe=pdra & 17,9 0% saline SL il T
uedlop. utben mlords, low class
Musncs (LR TS ) D48 daline i ad. ]
Wewlcz. qured:
il i AL L ra F v, 0@ melite et oal. { WET)
Vil =y o Oeadis I s W smlles et el | )
Devwce, ron-walley 1 MaaB DM smiies e el {rvemi
G emal b
BLTml, I ka8 Sabharwel b s, 18GN
Ursen, uoper ¢l FL N ] Sablureal ol al. (TR
el
Caraocha, sabewice, ol clessss %% 12,60 008 Fepla-Omarsl &t Al |
siddie clam w128 0,0 Faplo-Ceapal e el |
loweat class EOO12,88 0,17 Fepio-Coupal et ad. f
CATRCRS, wiita:
AT w it ®lddde claan W ii,w 0,08 o Limoegd {30
Lower mladle ledd BT OTa0 000 g L ieoegd T 19ED)
wriide, cliy-sbaw, sll clmeses 29 L 0,08 Peredre Sedls eboal. |
Bygentig, LB Plali, urbes [TLR T ] 0,0%  Lejesyega ef el [
Brmrli, 0 Fmuln, o0 ClEd e 1L Hegg wd Lawy | TT)
hile, Secilege, ursen, mhi clesses 1% VL,ED 0,07 Fone B0 Rerelms |19)
UOET £k % 0,7 Fona eed Perelne [19%]
i sngl mlgule cluss T LM B, Rorw erd Pereloa |19

: It should be noted that Eveleth and Terrer (1974)
report recaleulated probits of 15,1 2 0,2% and
15,3 2 0,40 for the Mayan and Guatemala City girls
respactively.

TAALE 3 - Age-adjusted mesn anthropometric
characterlstics of children, & through 13 years of
age, from a subsistence egrieultural commnity
grovped by house-hold economic status®

BELET FIMALT S

L/t HIGH LN L=
BN ol 151 ] L+§ i 5} a
weight, kg PO M3 M .3 s L&D
Fright, o= Ll % L Fo N ] LFS IR F - B ]
Sit =, om L] .7 0 [08 } .6 T
Leg Rt om L% I LN T ] .6 THF LIS
age Tiee, ow 15,8 17,% .00 7.2 LT
Teloeps S0, &m &1 LOY T = 1 ] .3 N T ]
e mgele, ow 4.1 O T 8.7 LN .
Right Cris, 4g 14} [ Mo - 3.2 11.% B4
Lefe Grlp, wg 14.1 . LB 1.8 2.3 .7

? hdapted from Malina et al. (1983).
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TARLE & - Age adjusted mean anthropometric dimensions of
urban and rural school children, & I::crm.lw 14 years of
age, in the valley of Oaxaca, Wexlco .

RURAL LUREAN RURAL
DIMEMSION LADIMD  COLOMIA  TAPOTEC
Boys:
weight, kg 6.4 6.2 a8
Stature, ©m 127.9 1261 123.7
Arm Circ, om 18.4 18.5 7.3
Triceps Swf, mm 5.5 &1 6.2
Arm Muscle, com 15,7 16,7 15.3
Glrls:
Weight, kg 6.7 26.1 25.7
Stature, om 1271 125.% 124.2
Arm Cire, om 12.0 8.8 8.0
Trieeps Suf, mm B.0 B.O B.7
Arm Muscle, cm 6.5 16.} 15.3

¥ ndapted from Malina et al, (1981).

TABLE 5 - Correlaticns between absolute lean body mass and relative fatness and motor performence in well-
mourished and underrour ished boys.,

WELL -MOUR] SHED; MDERNOURTSHED :

MO AMA3 ILLINOLSR MEW YORKC TExasd TnPOTECE
MOTOR TTEM LBM X FAaT LBe X FAT LB X FAT LB % Fat LBe % FAT
Dasn’ 6 =55 57 w37 50 .04
) T =8l ] =, 04 ] 07
Throw 63 = 16 83 B8
Grip R - 08 .80 35

b

? lemall et sl. (193]
a

lavaleta and Malina {1982}

Slaughter et al. (1977}
Malina and Little [19B4)
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