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Nutritional Assessment by
Comparative Growth Achievement in Malay Children

below School Age*
D. A. McKAY,' R. K. H. LIM," K. H. NOTANEY 3 & A. E. DUGDALE 4

Measurements of child growth have become the most accepted means of assessing the
protein-calorie nutritional status of economically developing populations. International
reference standards have been suggestedfor a number ofbody measurements, but there has
been little evaluation of their applicability in South-East Asia.

In order to delineate the present range of nutritional standards in West Malaysia,
and to aid in the development of guidelines for further nutritional work in this region,
anthropometric tests were made on 3 groups of children below school age belonging to the
Malay ethnic group and living under diverse conditions. Children of Malaysian Army
personnel differed significantly in most measurements from rural village children in Treng-
ganu and children from a sm4all urban elite in Kuala Lumpur. Measurements for the latter
group approximated to internationally used standards of height and weight. Parental
height data suggest that these differences are not primarily genetic. Anaemia, malaria, and
ascariasis were common among the Trengganu children.

Weight and height emerge as the measurements that are most sensitive in differentiating
between the groups; arm circumferences and skinfold measurements are also useful because
they are relatively independent ofage. Measurement of chest and head circumferences and
of crown-rump lengths appeared to be of little value.

The measurement of growth achievement is pro-
bably the most widely used and useful method for
assessing the nutritional status of children (Jelliffe,
1966). Such anthropometric assessment depends on
comparisons with standards derived from a well-
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nourished population having the same genetic growth
potential, a relatively small body size (or " growth
deficit ") then being considered to reflect poor nutri-
tion. The genetic bounds within which growth
potential can be considered " equal " are, however,
uncertain.
The Malay ethnic group is one of the largest in

South-East Asia, comprising a majority of the popu-
lations in both Malaysia and Indonesia, as well as
important minorities in Thailand, Singapore, the
Philippines, and Cambodia (Hunter, 1966). Although
some height and weight data from Malay children
have been reported (Interdepartmental Committee
for Nutrition in the National Defense, 1964; Liem
et al., 1967; Millis, 1957; Tan et al., 1938; Thomson,
1961), it is still not clear what anthropometric stan-
dards may properly be applied to these populations.
Thus, as part of an evaluation of the public health
importance of malnutrition in rural Malaysia, we
applied a battery of measurements to several groups
of Malay children of pre-school age living under
different environmental conditions.
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GROUPS STUDIED

Three groups of children (referred to hereafter as

groups A, B, and C) were studied.

Army dependants
Some 660 children, aged from 4 months to 41/2

years, were measured by a team of technicians on

military bases near Kuala Lumpur in January 1968.
Participation was completely voluntary and selection
was thus non-random. Although most children were
born in villages, their fathers had been in the army
since before their birth, and the children had the
benefit of stable, above-average family incomes and
ready access to medical care. The children were
examined by one of several physicians, and any
with gross physical defects (fewer than 1 %) were

excluded.

Village children from Ulu Trengganu
This group comprised some 230 children in Ulu

Trengganu, a district in north-eastern Malaysia Barat
some 300 miles (480 km) by road from Kuala Lumpur
which had previously been found to have the highest
age-specific mortality rate in the country among 1-2-
year-old children (McKay & Lim, 1971. Altogether,
11 villages with hyperendemic malaria and relative
isolation from health services and economic oppor-
tunities were selected for a longitudinal nutrition-
infection study beginning in May 1968. Each village
had a population of between 100 and 300. Values
reported here are either the first or second (if the
first was technically unsatisfactory) measurement
made on this group of children. More than 95 % of
the children under the age of 4 years in these villages
participated in the study; less than 10% (mostly 3-
year-old children) were excluded from analysis be-
cause of uncertainties about their exact age (see
section on Ages). The assessments were made by one
physician (D. M.) with the help of two assistants.
Children in an upper-income group in Kuala Lumpur
A group of about 40 children (aged 9 months-

41/2 years), whose fathers were high-ranking govern-
ment officers with salaries exceeding Mal $900
(US $300) per month (about 3-6 times higher than
those of fathers of children in group A) were mea-

sured in their homes in early 1969 by a nutritionist
(R. L.) and an assistant.

METHODS

Methods of measurement
In general, the methods suggested by Jelliffe (1966)

were used. Children were weighed naked or lightly

clad (clothing weighing less than 0.1 kg) on an Avery
or Seca beam balance accurate to ¼4 oz (0.01 kg).
Lengths were measured to the nearest 0.1 cm on a
horizontal board; the legs were then flexed, with the
hips and head held stable, for measurement of a
crown-rump length. In group C, heights were taken,
with the child carefully held against a wall, and
corrected by an empirical factor of ± 1 cm for
comparability with lengths given by Meredith
(1968) and with our own determinations. The exam-
ining physicians measured triceps and subscapular
skinfolds with Lange calipers in group A, and
one of us (D. M. or R. L.) did the same in groups B
and C. Circumferences were taken to an accuracy
of ±0.1 cm with a steel tape applied with the maxi-
mum snugness without compressing the skin. The
mid-arm-muscle circumference was calculated by
subtracting ir times the triceps skinfold from the
mid-arm circumference (Jelliffe, 1966). Parental
heights were also measured, following the suggestion
of Garn & Rohman (1966) that these measurements
may be indicators of genetic growth potential.

Ages

In groups A and C, ages were calculated from birth
certificates or from parental recall, which seemed
satisfactory in these calendar-conscious groups. For
group B, a system was developed, using the Islamic
calendar and a matrix of recalled intervals between
births in each village, that enabled most ages to be
estimated to an accuracy of 1 month (McKay, 1970).
In all groups, dates were converted to decimals and
age was calculated to the nearest 0.01 year. Children
about whose ages uncertainty appeared to be greater
than ±0.1 year were excluded from analysis.

Data analysis
Since the distribution of the data was non-Gaus-

sian, non-parametric methods were used throughout.
Percentile (median) curves were derived by arranging
the individuals in each group into ascending order
of age, then dividing them into approximately equal
sectors (9 for group A, 6 for group B, 3 for group C)
and noting the median age for each age sector. For
each indicator in turn (such as weight and length),
the data for subjects within each sector were arranged
into ascending order of magnitude and the median
values taken for each sector. (For group A, 10th
and 90th percentile values were similarly determined.)
These values were plotted on the y axis against the
median ages for each sector on the x axis. Curves
were fitted to these points with a minimum of visual
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smoothing and adjustment to obtain equal numbers
of data above and below each median line. For
certain comparisons, individuals between 1.00 and
3.99 years of age (representing about two-thirds of
each group studied) were abstracted from the total.
Differences in distribution were tested by the stan-
dard X2 method with 1 degree of freedom (with
Yates' correction), x2 >., 3.84 being significant at the
P <0.05 level.

Anaemia and parasite assessment

Haematocrit readings were obtained in the field by
centrifuging samples in heparinized capillary tubes.
Helminth ova in stool samples were counted, using
the " TIF-preserved direct smear " method of Dunn
(1968). These determinations were made on nearly
all the Trengganu children and on a 20% age-strati-
fied, randomized sample of group A (except that
only half the group A subsample supplied the re-

quested stool specimens). Thick blood smears for
malaria parasites were also examined for group B.
Blood and faeces samples were not taken from group

C.
Urinary assays of urea, hydroxyproline, and crea-

tinine for groups A, B, and C are being reported
separately (Chong & McKay, 1971).

RESULTS

Anaemia and parasite patterns

The following prevalence rates were found for 1-3-
year-old children in groups A and B. Haematocrit
readings below the 32% level, suggested by a WHO
Study Group on Iron Deficiency Anaemia (1959)
as indicative of anaemia in this age group, occurred
in 13% (10/77) of the subsample of group A and
in 42% (61/144) of group B children. Malaria para-

sites were present in the thick blood smears in 82%
(125/152) of group B. Of these infections, 65 (52%)
were Plasmodium vivax, 39 (31 %.) P. falciparum, 4
(3%Y.) P. malariae, and 17 (14%) mixed. Enlarged
spleens were found in 92% (150/164) of group B.
Malaria smears were not made for group A since
the children were living in a malaria-free area, but
2.8% (12/434) of these children aged 1-3 years had
palpable spleens. Ascaris lumbricoides infections were
found in 28% (18/65) of the group A subsample that
provided stool specimens, and in 88% (124/141) of
group B children. None of the infected children in
group A, but 40% of those in group B, had " heavy "
egg counts (i.e., more than 20 000 eggs/g of faeces).
Trichuris trichiura ova were found in the faeces of

50% of children in group B and in 17% of those in
group A. Hookworm (Necator americanus by larval
cultivation) was encountered in 23 % of group B and
in a single child in group A. All hookworm, and all
but two Trichuris infections (in group B), were of
" light " intensity (i.e., fewer than 5 000 eggs/g of
faeces).

Anthropometric medians and distributions
The median curves for the various measurements

in the three groups are shown in Fig. 1. The group
A medians are represented by central white lines
with the shaded area showing the lOth-9Oth precen-
tile range. Group B medians are shown as solid
lines and group C medians as dotted lines. The
reference standards that Jelliffe (1966) and Nelson et
al. (1969) have suggested are included for compari-
son (broken lines). The distribution of 1-3-year-old
individuals from groups B and C is shown in
relation to the group A (Army) median in Table 1,
along with the x2 values for the differences in distri-
bution.
For weight, length, and mid-arm circumference,

the Kuala Lumpur upper economic group (C) median
approximates to the 90th percentile of the Army
group (A), which for length is nearly the same as
the Harvard standard (Nelson et al. 1969). The corres-
ponding medians for the Trengganu villages (group
B) lie below, but parallel to, the others in the first
year of life, then fall off until by the fourth year they
lie at, or below, the Army 10th percentile. Head and
chest circumferences and crown-rump length reveal
similar, though less marked, differences. The tri-
ceps and subscapular skinfolds show more overlap
of study groups A and C with the extrinsic standards
(Tanner & Whitehouse, 1962), but clearly discrimi-
nate group B. The mid-arm circumference for group
B approximates to that for group A in the first year
of life but then shows no gain from 1-4 years of
age.
The sexes were approximately equal in number in

all groups and have been combined for simplicity of
presentation. By the X2 test, however, males in both
groups A and B had significantly greater values-for-
age for weight, length, mid-arm muscle circumference,
crown-rump length, and head and chest circumfer-
ences. Females had greater subscapular and triceps
skinfolds than males in group A, but these measure-
ments were similar for both sexes in group B. The
mid-arm circumference showed no difference be-
tween the sexes in either group.
The distributions of weights and lengths for the
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Fig. 1. Anthropometric data for Malay children in study groups A, B, and C
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Table 1. Comparison of group B (rural Ulu Tregganu)
and group C (Kuala Lumpur " elite") 1-3-year-old
children with the group A (army) median. Groups B
and C are compared with group A by using a calculation
of x2 (with Yate's correction) for each measurement,
taking the number above the group A median as the
" observed " value and one-half the number measured
as the " expected " value. With 1 degree of freedom,
x2> 3.84 corresponds to P <0.05, x2> 6.64 corresponds

P <0.01, and X2> 1 0.83 to P <0.001

Fraction X2
of individuals of difference

Measurement below group A in distribution
median about

the group A
No. % median

Group B (Ulu Tregganu)
weight 133/152 88 85.51
length 137/152 90 97.93
mid-arm circumference 121/153 79 52.11
mid-arm muscle circumference 103/149 69 21.69
tricep skinfold 120/156 77 45.24
subscapular skinfold 142/156 91 105.03
head circumference 120/151 80 52.14
chest circumference 100/150 67 16.67
crown-rump length 121/153 79 51.46

Group C (Kuala Lumpur)
weight 2/34 6 26.49
length 3/33 9 21.55
mid-arm circumference 3/28 1 1 17.32
mid-arm muscle circumference 2/27 8 19.04
triceps skinfold 6/27 22 8.18
subscapular skinfold 13/25 52 0.19
head circumference 2/28 7 20.61

1-3 year-old children are presented in Table 2 as
percentages of the Harvard standards, as suggested
by Jelliffe (1966). By similar analysis, 23 % (35/152)
of the group B children aged 1-3 years fall below 66%
of the Harvard standard of weight-for-age that was
suggested as an " international malnutrition line "
by Ford (1964). Comparing these same group B
children with the " malnutrition borderline " re-
commended for use in field trials in the Western
Pacific area (WHO Regional Office for the Western
Pacific, 1969), we find that 65.8% (100/152) are be-
low this line for weight and 19.1 % (29/152) are
below it for height.

Table 3 summarizes available data on parental
heights. More than 9500 of the mothers in each
group were measured. Of the fathers, about 67%
were available for group B, only 16% for group A,
and none for group C. Thus, differences between me-
dian heights for mothers are more reliable than those
between " mid-parent heights, " though the latter
are similar in magnitude. If it is assumed that the
increment in median heights of fathers between
groups is likely to be similar to that observed for
mothers, which appears to be the case between
groups A and B, a median paternal height of 167 cm
and a mid-parent height of 161 cm can be estimated
for group C. The main point to be drawn from these
data, however, is that, while group A children are
3-6 cm taller on average than group B children, the
median parental heights differ by only 1-2 cm.
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Table 2. Distribution of 1-3-year-old children in groups A, B, and C by percentages
of Harvard standard weights and lengths

Percentage of each group falling in each 10 % interval for:
Percentage
of Harvard Weight Length
standard

Group A Group B Group C Group A Group B Group C

> 100 2.7 0 32.4 5.7 0.7 54.5

90-99 13.6 0.7 35.2 80.5 50.6 45.5

80-89 38.6 19.0 32.4 13.8 47.4 0

70-79 33.6 43.8 0 0 1.3 0

60-69 10.5 30.0 0 0 0 0

< 60 1.0 6.5 0 0 0 0

Table 3. Comparison of median parental heights for study groups A, B, and C

No. of Median N f fah Median Mid-parent height
Group mothers maternal o. o athers paternal (mean of median maternal

measured height (cm) measured height (cm) + paternal heights) (cm)

A 608 149 103 162 155.5

B 232 148 156 160 154.0

C 33 155 0 see text for estimates

DISCUSSION

Growth is the product of genetic and environ-
mental factors, the latter being mediated by the
supply or restriction of nutrients by diet or disease.
It thus seems reasonable to consider that differences
in growth achievement among genetically similar
children reflect nutritional status.
Data from populations of Japanese (Greulich,

1957; Insull et al., 1968; Mitchell, 1962), African
(Ashcroft & Lovell, 1964; Ford, 1964), and Southern
European (Damon, 1965) extraction suggest that
higher economic status in these racially diverse
groups is associated with growth achievement at
the level of the widely used North American
standards (Nelson et al., 1969). Leading authorities
recommended that these standards should be used
internationally (Ford, 1964; Jelliffe, 1966; WHO
Expert Committee on Medical Assessment of
Nutritional Status, 1963), and Scrimshaw & Gordon

(1968) concluded, with regard to physical growth,
that there " is strong evidence that genetic factors
are minor determinants compared with those of the
environment ".
The literature, however, does not make it clear

whether the hypothesis of equal genetic growth
potential is applicable to populations in South-
East Asia, and Gain (1965) has criticized the exten-
sion of the untested hypothesis to this region. In
fact, Ashcroft & Lovell (1964) reported that upper-
class Chinese schoolchildren in Jamaica did not
achieve the taller stature common to both African
and European groups under the same economic
conditions. They also found that Indian (Asian) chil-
dren in Guyana had consistently lower weights-for-
age than their African compatriots, although morta-
lity rates for African children were higher (Ashcroft et
al., 1968). Whether such observed differences in
growth achievement between ethnic groups are
attributable to differences in genetic potential, or to
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cultural-environmental factors (such as diet), or

perhaps to an adaptive interaction between the two,
is not at present clear.

Possibly, hereditary differences in stature should
be taken into account even within a gene pool.
Gain & Rohmann (1966) have presented data
(plotted in Fig. 2) from presumably healthy and
well nourished families of similar European extrac-
tion in Ohio, USA, which show that average heights
for groups of children may vary by 5-10 cm at the
same age in direct correlation with mean parental
stature. Other doubts arise from Damon's (1965)
finding that children born in Boston of southern
Italian immigrants not only achieved a stature
averaging 2.1 in (5.4 cm) greater than that of their
parents (presumably nutritionally mediated), but

also that the children's heights were related to
distances between the original villages of parents
(presumably an effect of genetic heterosis).

It may be useful to review our data in the light
of these uncertainties. We have implied that the
children in this study are drawn from a genetically
homogeneous group-the Malays. A millenium of
migration and intermarriage among peoples of the
various parts of the Malay Peninsula and Archi-
pelago gives this ethnic designation fairly solid
status as a "gene pool ". Historically, however,
greater genetic mixing-both with other Malays
and with immigrants from the Chinese, Indian, and
Arabian subcontinents of Asia-has taken place on

the West coast of the Malay Peninsula and within
the higher economic strata of Malay society. Most
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group A children were born in west coast states, and
about one-third had grandparents from more than
one state. In contrast, virtually all the grandparents
of group B children were born within a 20-mile
radius in Trengganu (an east coast state), about
half the children having all four grandparents from
the same village. Thus, the group A children are
considerably more heterogeneous than the group B
children. It is therefore noteworthy that the differ-
ences in median parental heights between groups A
and B are so slight (Table 3).

In Fig. 2, the relationships of median child height
to parental height for groups A and B are compared
with Garn & Rohmann's (1966) Ohio data. The
group A values fall very nearly in line with their
points. Although the corresponding (C) points are
based on paternal height estimates of uncertain valid-
ity (discussed above), the group C children would
appear to be outstripping their parents in relative
height growth. But the most important finding is
that the group B children appear disproportionately
short compared with their parents. Thus the differ-
ence in median height between the children of groups
A and B is probably of nutritional, rather than
genetic, origin.
Although Dean & Jelliffe (1960) have suggested

that " height is probably a more perfect indicator
of malnutrition than weight ", weight-for-age com-
parisons (usually with the Harvard standard) have
become the most internationally used method of
nutritional assessment in young children. The exact
clinical meaning of such comparisons remains
uncertain. Dean (1960) noted that while weight
deficit was a major sign of kwashiorkor, the degree
of deficit did not correlate with the severity of the
disease. In following the group B children through
8 examinations over 18 months, the only case of
kwashiorkor encountered was associated with
measles, diarrhoea, and pneumonia in a girl twin
whose weight fell from 63% to 46% of the Harvard
standard with the illness. Yet 20% of 1-2-year-old
children in group B had weights-for-age below
the average level of Dean's 454 kwashiorkor
patients in Uganda, and approximately 27%
of his Ugandan patients had weights above our
group B median. Possibly the Ulu Trengganu
toddler diet of rice (and little else) provides a constant
low level of protein that produces marked growth
retardation but rarely kwashiorkor, while the pre-
dominantly plantain diet in Uganda yields a different
pattern. In any event, weight-for-age analysis seems
most useful in assessing mild to moderate protein-

calorie malnutrition within a population; compari-
sons between distant ethnic groups are difficult to
interpret.
The X2 values in Table I indicate the relative

efficiency of the various measurements in differen-
tiating the three Malay groups studied. If we assume
these differences to be largely nutritional in origin,
this may aid in assessing the utility of the measure-
ments themselves for nutrition surveys. Weight
and length (or height) emerge as the most sensitive
measurements, thus further supporting their wide-
spread use. The mid-arm circumference also dis-
criminates well and has the advantages of being the
same for both sexes and about 4 times less affected
by error in age estimation than weight or length
(McKay, 1969). The same advantage of relative age
independence applies to the skinfold thickness
(which measures subcutaneous fat) and the calculated
mid-arm-muscle circumference; these are of theo-
retical interest as possible indicators of the relative
adequacy of protein versus total calories in the diet.
It is thus interesting that skinfold thickness separates
group C from group A much less well than does
muscle circumference, suggesting that the dietary
difference between these groups is more in quality
than in quantity-i.e., group C children receive
a higher percentage of their calories as protein.
This is consistent with our impressions from working
with these groups, although we were unable to
make a quantitative dietary assessment. Since
Table I shows that chest circumference differentiates
groups A and B less well than head circumference,
the " chest/head ratio " suggested by Jelliffe (1966)
for use when age is uncertain would not appear to
be useful here. Crown-rump length (" stem height ")
seems less discriminating than total length and more
difficult to measure in the field; its practical value
is doubtful.
By all indicators used, the Ulu Trengganu toddlers

(group B) fall significantly below the genetically
similar army dependants (group A). The slight
difference in adult height for groups A and B suggests
that children in Ulu Trengganu may later undergo
a period of " catch-up " growth (perhaps when they
have developed effective immunity to ambient
infectious agents, they are better able to compete for
the limited protein in the family diet and are free from
the food restrictions imposed by indigenous medical
beliefs).'

1 Further analysis of infectious and other environmental
factors influencing nutrition and child health in this area is
in progress (McKay, 1971 and unpublished data).
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In contrast, the data from group C, though limited,
suggest that economically privileged Malay children
may closely approximate to the distribution of the
Harvard standards, being slightly greater in height
(X2 = 2.50; P> 0.10) and lower in weight (X2 = 4.26;
0.05> P> 0.02). Perhaps before applauding this
achievement, we should consider whether the
maladies of overnutrition so prominent in the USA
may not begin with overfeeding in childhood, and
whether " normal " growth for one population
(Boston) may not be "excessive " for another
(Kuala Lumpur). Gamn & Haskell (1960) noted that
the acceleration of bony growth associated with
improved nutrition continues into the pathological
range of obesity; the upper limits of satisfactory
growth may be as difficult to define as the lower.
It is thus impressive that the group C values are
relatively higher for those measurements usually
considered to indicate high protein intake (height
and muscle circumference) than for those indicating
high calorie intake (weight and skinfolds). Although
a weight: height ratio below that of the Boston
children is often used as an index of recent malnutri-
tion (Jelliffe, 1966), in this case it may rather represent
a preferable pattern. Thus, the group C growth
achievement may well reflect a healthy trend.

The question of growth standards for Malay
children remains unsettled. The group C data
imply that the group A medians represent sub-
optimum growth and that some of the international
standards countenance a level of body fat that may
be undesirable, especially in a tropical developing
country; but medians derived from several dozen
exceptional children do not provide satisfactory
" local standards ". The medians from the large
army group (A), however, have proved a useful
basis for comparison, both with Malay (as in Table 1)
and with related ethnic groups such as the Ibans of
Sarawak (McKay & Wade, 1970). For both weight
and height, these medians fall almost exactly on the
third percentile of the Harvard studies (Nelson
et al., 1969), a level above which malnutrition
may probably be considered rare. They also
closely approximate to the mean height and weight
curves derived by Millis (1957) from her careful
semi-longitudinal studies of children of Malay
policemen in Singapore. The group A medians
may thus be advanced as " indigenous norms ",
which, though not proper " standards ", can
usefully be applied (along with exogenous refe-
rence values) to both local and international com-
parisons.
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RESUME

APPRECIATION DE L'ETAT NUTRITIONNEL PAR L'ETUDE COMPARATIVE
DU NIVEAU DE CROISSANCE CHEZ DES ENFANTS MALAIS D'AGE PRESCOLAIRE

On a eu recours aux mensurations anthropometriques de revenus stables, superieurs a la moyenne, et pouvaient
pour 6valuer le niveau de croissance de trois groupes beneficier aisement de soins medicaux. Le groupe B
d'enfants malais d'age pr6scolaire. Le groupe A compre- etait forme de 230 enfants de regions rurales de Ulu
nait 660 enfants (ages de 4 mois a 4 ans ½/2) de militaires Trengganu. Dans la classe d'age 1-3 ans de ce groupe, on
cantonn6s pres de Kuala Lumpur. Ces familles disposaient notait une prevalence elevee du paludisme (82 %), de la
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splenomegalie (92 %), de I'ascaridiase (88 %) et de
l'anemie (42%). Enfin une quarantaine d'enfants (ag6s
de 9 mois a 4 ans 1/2) de fonctionnaires de haut rang, a
Kuala Lumpur, ont constitue le groupe C. On a utilise
la methode des percentiles et les tests du x2 pour ana-
lyser les donnees et etablir les comparaisons entre les
groupes.
Pour toutes les mensurations et pour tous les groupes

d'age, les valeurs medianes etaient les plus fortes dans le
groupe C, les plus faibles dans le groupe B, interm6diaires
dans le groupe A. Une comparaison entre la taille des
parents dans les divers groupes a montr6 que les differen-
ces de taille entre enfants n'avaient pas une origine
genetique. Le poids et la taille se sont r6veles comme les
parametres les plus sensibles pour faire la distinction
entre les trois groupes. Les mesures de la circonference
des muscles a mi-hauteur du bras et de l'epaisseur des plis

cutanes tricipital et sous-scapulaire sont utiles, car elles
sont relativement independantes de I'age. Par contre les
estimations des circonferences cranienne et thoracique et
de la taille assis n'offrent que peu d'interet.
Chez la plupart des enfants du groupe C, les valeurs de

l'indice ( taille en fonction de l'age * etaient superieures
aux normes de Harvard; en revanche, celles de l'indice
* poids en fonction de I'age * leur etaient de peu inferieures.
Ces constatations semblent indiquer que dans les normes
generales valables pour les populations bien nourries
d'Europe et d'Amerique du Nord, le role du facteur
* graisse corporelle * est trop important pour qu'elles
soient applicables aux populations des pays tropicaux en
voie de developpement. II semble pref6rable de considerer
les valeurs anthropometriques medianes relev6es dans le
groupe A comme des * normes indigenes * convenant aux
comparaisons sur le plan local et intemational.
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