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Anthropometric evaluation of indigenous Brazilian children
under 60 months of age using NCHS/1977 and WHO/2005
growth curves
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Abstract

Objectives: To perform a comparative analysis of anthropometric data from Surui, Xavante and Wari’ indigenous
children under 60 months of age using the NCHS/1977 and the WHO/2005 growth curves.

Methods: Anthropometric measurements followed standard procedures and the data obtained were converted
into z scores using the Epi-Info (Version 3.4) and WHO-Anthro (Version Beta) softwares. The indices height/age (H/A),
weight/age (W/A) and weight/height (W/H) were descriptors of nutritional status for all children under 60 months of
age, as well as the body mass index (BMI) for children 24-59 months old.

Results: The frequencies of Surui children < -2 z scores for H/A were 31.4 (NCHS/1977) and 38.6% (WHO/2005);
Xavante 30.9 and 42.3%; Wari’ 61.7 and 68.3%. The frequencies of Surui children < -2 z scores for W/A were 12.4
(NCHS/1977) and 8.5% (WHO/2005); Xavante 16.5 and 11.6%; Wari’ 51.7 and 45.0%. None of the Surui children
were < -2 z scores for W/H (NCHS/1977 and WHO/2005); the frequencies of Xavante children were 1.7 and 3.3% and
Wari’ 1.7 and 0.0%. The frequencies of Surui children > 2 z scores for W/H were 3.9 (NCHS/1977) and 3.9% (WHO/
2005); Xavante 0.0 and 0.8%; Wari’ 0.0 and 0.0%. The frequency of Surui children aged 24-59 months > 2 z scores for
BMI was 5.4% (WHO/2005); Xavante 9.5%; and Wari’ 0.0%.

Conclusions: Our findings revealed important differences in the results from nutritional assessment, according to
the set of growth curves used; however, the use of both growth curves revealed a high prevalence of malnutrition.
Therefore, future studies with indigenous populations should present their results using two sets of growth curves to
allow consistent comparison.
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Introduction studies including this diversity are currently lacking. Never-

Malnutrition is one of the main components of the morbid- theless, studies indicate high prevalence of nutritional disor-
ity and mortality profile ofindigenous children in Brazil.1-2 The ders in children under 60 months of age, which, overall, is
indigenous population in the country is quite diverse, though much higher than the Brazilian means.?
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The assessment of nutritional status by anthropometry is
animportanttool in the analysis of health and nutritional con-
dition of children. Over the last three decades, in the interna-
tional scenario, two sets of physical growth curves have been
predominantly used: those from the National Center for
Health Statistics (NCHS/1977)3“ and from the Centers for
Disease Control (CDC/2000),° both based on the North Ameri-
can population. During this period, with rare exceptions, stud-
ies on anthropometric evaluation of Brazilian children,
including indigenous children, have used the NCHS/1977
reference.?

Despite the critical considerations about both the NCHS/
19773% and the CDC/2000 references,”'® only in 2006 the
World Health Organization (WHO) published their own set of
growth curves (herein indicated as WHO/2005) to assess
nutritional status of children under 60 months of age.® The
WHO/2005 resulted from a multicenter study carried out in
four continents. This new set of growth curves is likely to
replace those previously used in the assessment of nutri-
tional status. This is the case of Brazil, where the WHO/2005
is already recommended by the Brazilian Ministry of Health.
Worth mentioning that there are studies comparing the fre-
quencies of nutritional disorders from the NCHS/1977 and the
WHO/2005 set of growth curves,*°** which call attention not
only to the differences in estimates of child nutritional status
and to the practical implications of adopting the WHO/2005
new set of curves in health care service, but also to the fact
that healthy children, living in healthy environments and
whose eating habits are considered excellent during child-
hood, tend to show a similar profile of growth and develop-
ment in both sets of curves.

The objective of this study is to perform a comparative
analysis of the frequencies of nutritional disorders in children
under 60 months of age from three indigenous ethnic groups
of the Brazilian Amazon region using the NCHS/1977 and the
WHO/2005 sets of growth curves.

Methods

Anthropometric data were obtained from children under
60 months of age of three indigenous populations of the Bra-
zilian Amazon: 153 Surui children (data collected in 2005) and
60 Wari’ children (data collected in 2003), both located in the
state of Ronddnia; and 123 Xavante children from the state of
Mato Grosso (data collected in 1996). Measurements of
length/height and body mass (herein referred as weight) were
performed according to the methodology recommended by
the WHO.® Children aged more than 23 months had their
height measured in the orthostatic position, whereas the
younger children had their length measured in the dorsal posi-
tion, using a portable anthropometer with precisionto 0.1 cm.
Weight was measured using an electronic digital scale, with
maximum capacity of 150 kg and precision to 0.1 kg. For the
younger children, mothers holding their babies were
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weighted; the adult’s weight was then subtracted to obtain
the child’s measurement.

This study is based on reanalyses of data previously
worked. Methodological procedures, individual characteris-
tics of the samples, as well as their respective analyses, were
presented in Orellana et al.,*? Leite et al.,*> and Leite et al.**
The samples include at least 80% of children at the consid-
ered age group of each one of the populations. The three stud-
ies followed the recommendations by the WHO?® for data

collection.

Conversion of anthropometric values (height and weight)
to zscores was performed using the Epi-Info version 3.4 (CDC,
Atlanta, Georgia, USA) and WHO-Anthro version Beta (WHO,
Department of Nutrition, Geneva, Switzerland). The sets of
growth curves used in this study were the NCHS/1077 and
the WHO/2005. The height/age (H/A), weight/age (W/A),
weight/height (W/H) indices and the body mass index (BMI)
for age were descriptors of nutritional status. Z score values
< -2 for the H/A, W/A and W/H indices were used to charac-
terize short stature for age, low weight for age and low weight
for height, respectively. Z score values > 2 for the W/H index
were considered indicative of overweight status. Statistical
analysis was performed using the SPSS version 9.0 software
(SPSS Inc., Chicago IL, USA). The Student t test and
chi-square (x?) test were used for data analysis. The level of
significance was set at p < 0.05.

The research carried out where the anthropometric data
herein analyzed were collected was approved by the Research
Ethics Committee of the Escola Nacional de Saude Publica Ser-
gio Arouca (ENSP/FIOCRUZ), Brazil, according to Orellana et
al.,'? Leite et al.*® and Leite et al.**

Results

None of the three samples showed any significant differ-
ences regarding the proportion of boys and girls (p > 0.05) or
regarding the mean age between sexes (p > 0.05). There were
no significant differences in the proportion of nutritional dis-
orders between sexes (p > 0.05).

Important differences were observed between the values
generated by the sets of growth curves, according to the H/A
index (Table 1). In the contrast of the proportions of short stat-
ure for age, in the sample of children under 60 months of age,
we observed that the use of the WHO/2005 implied a mean
increase of 23.6% in prevalence in relation to the NCHS/
1077, with a variation of 31.4 to 38.6% in the Surui group,
30.9 to 42.3% in the Xavante group, and 61.7 to 68.3% in
the Wari’ group. The W/A index variation occurred in the oppo-
site direction (-29.5%), decreasing from 12.4 to 8.5% of low
weight for age in the Surui group, from 16.5 to 11.6% in the
Xavante group, and from 51.7 to 45.0% in the Wari’ group.
Prevalence of low weight for height was reduced from both
sets of growth curves. In this case, the variations were mainly
due to fluctuations in small numbers. In the three samples,
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Table 1 - Distribution of combined prevalence and percentage variations of indigenous children under 60 months of age with z scores < -2 for
height/age (H/A), weight/age (W/A) and weight/height (W/H) indices, according to sets of anthropometric growth curves and age

group (Ronddnia, 2003 and 2005; Mato Grosso, 1996)

H/A W/A W/H
Age NCHS/ WHO/ NCHS/ WHO/ NCHS/ WHO/
group 1977 2005 Variation 1977 2005 Variation 1977 2005 Variation
(months) % (n) % (n) % % (n) % (n) % % (n) % (n) %
Suruf
24 to 35 37.1(35) 54.3 (35) +46.4% 22.9(35) 11.4 (35) -100.9% -(35) -(35) -
36 to 59 39.7 (58) 44.8 (58) +12.8% 15.5(58) 10.3 (58) -50.5% -(58) -(58) -
0to 59 31.4(153) 38.6(153)  +22.9%  12.4(153)  8.5(153) -45.9% - (153) - (153) -
Xavante
Oto23 29.2(48) 31.3(48) +7.2% 29.8 (47) 21.3(47) -39.9% 4.3 (46) 8.7 (46) +102.3%
24t035  29.6(27)  51.9(27) +75.3% 7.7 (26) - (26) -100.0% - (26) - (26) -
36to 59 33.3(48) 47.9 (48) +43.8% 8.3 (48) 8.3 (48) - -(48) -(48) -
Oto 59 30.9(123) 42.3(123) +36.9% 16.5(121) 11.6(121) -42.2% 1.7 (120) 3.3(120) +94.1%
Wari’
Oto 23 56.0 (25) 64.0 (25) +14.3% 40.0 (25) 36.0(25) -11.1% 4.0(25) - (25) -100.0%
24 to 35 54.5(11) 72.7 (11) +3.4% 63.6 (11) 54.5(11) -16.7% -(11) -(11) -
36to59  70.8(24)  70.8(24) - 58.3(24)  50.0(24) -16.6% 1.7 (24) - (24) -100.0%
0to59 61.7 (60) 68.3 (60) +10.7% 51.7 (60) 45.0 (60) -14.9% 1.7 (60) - (60) -100.0%
Total
0to 23 29.6(133) 33.8(133) +14.1%  19.7(132) 16.7 (132) -18.1% 2.3(131)  3.1(131) +34.4%
24to 35 36.9(73) 56.2(73) +52.1% 23.6(72) 13.9(72) -70.4% -(72) -(72) -
36to59 43.1(130) 50.7(130) +17.8% 20.7 (130) 16.9(130) -22.8% 0.3 (130) -(130) -100%

H/A = height/age index; NCHS = National Center for Health Statistics; W/A = weight/age index; W/H = weight/height index; WHO = World Health

Organization.

the most expressive variations, when comparing the results
from both curves, occurred in the 24 to 35-month age group.
Variations in the other two age groups (0 to 23 and 36 to 59
months) were less expressive.

Regarding overweight status, frequencies were the same
(3.9%) among Surui children from both sets of growth curves.
Among Xavante children, the WHO/2005 resulted in the iden-
tification of only one case of overweight (0.8%), which was
not detected by the NCHS/1077. Among Wari’ children, no
cases of overweight were detected, regardless of the set of
growth curves being used. Between Surui and Xavante chil-
dren, 24 to 59 months of age, overweight, according to the
BMI-WHO/2005, was 5.4 and 9.5%, respectively. In Wari’ chil-
dren, no cases of overweight were detected.

Discussion

Regardless of the set of curves used to describe the nutri-
tional status of Surui, Xavante and Wari’ children, as stated
by previous studies,'?"** the analyses indicate high preva-
lence of malnutrition. These results, when compared to those

from the recent Brazilian Woman and Child Health and Demo-
graphic Research (Pesquisa Nacional de Demografia e Saude
da Crianca e da Mulher),*> which also used the new WHO
curves,® revealed important differences. Particularly, we high-
light the magnitude of short stature for age, approximately
six-fold higher in indigenous children when compared to
non-indigenous children. We can state that our findings arein
accordance with the respective health profiles of the indig-
enous populations under study, marked by high infant mor-
tality and morbidity rates resulting from infectious and
parasitic diseases. 1271416

Important differences were observed between the fre-
quencies of nutritional descriptors generated by the two sets
of growth curves, with variations dependent on population,
age group and anthropometric index. In general, variations
in prevalence followed the trend of increase in short stature
for age and decrease in low weight for age when the WHO/
2005 was used, in accordance with the results from other
studies with non-indigenous samples.'%1! An expressive part
of these variations may be explained by the individual char-
acteristics of each one of the curves, such as feeding inclu-
sion criteria (e.g. exclusively or predominantly breastfed
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infants, for at least 4 months, in the WHO/2005 sample vs.
predominantly formula-fed infants in the NCHS/1977),
sample composition (multicenter study in the case of the
WHO/2005, which was based on a sample of children from
four continents; in the case of the NCHS/1977, only North
American children) and different data collection time inter-
vals (between 1929 and 1975 for the NCHS/1977; and
between 1997 and 2003 for the WHO/2005).5:1/17

Overall, regardless of the curve used, prevalence of low
weight for height was low or null, maintaining the body pro-
portionality among the indigenous children under study. Some
authors have already linked these results to a greater concen-
tration of body water associated to malnutrition® and/or a
greater chest-head proportion.® Onis et al.*! suggest that
prevalence of low weight for height, mainly at the first years
of life, is higher when the WHO/2005 is used, compared to
the prevalence using the NCHS/1977. This was the case of
the Xavante children, but not of the Surui and Wari’. However,
the reduced number of children under 60 months of age in
the three ethnic groups, mainly among the Wari’, as well as
the methodological limitations of prevalence studies, which
basically work with survivors and individuals present in the
moment of data collection, may have affected the results.

In the indigenous children, there were few cases of over-
weight status from the W/H index. The BMI for age, on the
other hand, showed greater sensitivity, resulting in impor-
tant changes in the prevalence of overweight among and
within the ethnic groups. Although studies with empirical data
from the WHO/2005 set of growth curves are not available,
which could establish risk models associating child over-
weight with subsequent obesity or other diseases, the
increase in estimates of overweight generated by the BMI in
relation to those obtained from the W/H index for both curves
deserves attention. It is worth mentioning that the data on
overweight indicate two very distinct situations, which con-
tinue in the adolescent and adult profiles of these same eth-
nic groups. Among the Wari’, overweight and obesity are rare
occurrences, whereas among the Surui and the Xavante
prevalence reaches alarming rates,!3:16.20

If for Brazilian children there are several national studies
which allow characterizing the malnutrition trajectory, such
as the Brazilian Study on Family Expenses (Estudo Nacional
da Despesa Familiar, ENDEF), the Brazilian Health and Nutri-
tion Survey (Pesquisa Nacional sobre Saude e Nutrigdo,
PNSN), the Brazilian Demographic and Health Policy (Politica
Nacional de Demografia e Saude, PNDS), the Brazilian Family
Expenditure Survey (Pesquisa de Orgamentos Familiares,
POF), among others,?* for indigenous children what is known
about the nutritional status results from case studies of spe-
cific ethnic groups.*'2 For the several national surveys, which
present a consolidated database, it is feasible to perform
reananlyses from the new set of growth curves, giving rise to
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comparable results. In the case of indigenous children, data-
bases are scattered, usually belonging to the researchers who
carried out the study. Thus, with the adoption of the WHO/
2005, we may miss comparability with previous studies about
nutritional status of indigenous children, which in most part
are based on the NCHS/1977. This is a serious problem, since
monitoring the nutritional status of indigenous children is of
paramountimportance, considering, in particular, the vulner-
ability that these populations, in accelerated processes of
socioeconomic and environmental changes, present regard-
ing the nutritional dimension.?

In view of the foregoing, investigations with indigenous
populations in Brazil, which are still initial and outlining a
broader epidemiologic picture, should show their results using
not only the most recent set of growth curves (WHO/2005),
butalso previous curves, particularly the NCHS/1977, in order
to allow comparability over time.
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