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Height, weight, and body mass index of Wichi
children from Formosa, Argentina

Marta P. Alfonso-Durruty, M.D.** and Claudia R. Valeggia, M.D.

ABSTRACT

This study provides the descriptive,
anthropometric data of 194 children (aged 0-18
years) from a Wichi population located in the
province of Formosa, Argentina. The objective
of this study was to document growth and
nutritional status in this indigenous people.
Weight, height, and body mass index data
were collected and the corresponding Z-scores
were estimated using national and international
reference standards. Most analyzed parameters
were within the normal range. However, it
is concerning that a significant percentage of
children are overweight, which may indicate
that this population is going through a process
of westernization that promotes the consumption
of high-calorie, highly-processed foods and a
lower level of physical activity.
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INTRODUCTION

From a health perspective, the
indigenous peoples of the Argentine
Gran Chaco are specially interesting
because they are going through a
process of profound social, cultural,
economic, and epidemiological
transformation.! Regardless of their
geographic location or socio-political
condition, the health indicators
of indigenous peoples are always
more unfavorable than those of non-
indigenous populations. Multiple
determinants lead to such gap and
their interaction is intricate; therefore,
the more information is available on
the health status of these populations,
more services could be offered and
adequate health policies could be
created. Given that the nutritional
status of children in a population
serves as a reliable index of general

health, the objective of this study was
to provide descriptive, anthropometric
data of Wichi children from the
province of Formosa, Argentina.
Few studies have dealt with the
biology and health of this indigenous
people, and there are even fewer
data available on child growth and
development,? so this study will be of
great interest.

The Wichi live in the Gran
Chaco region in the Northwest of
Argentina (Figure 1). Originally,
these semi-nomadic hunter-gatherers
complemented their diet with
incipient horticulture.”* During the
19 and 20 centuries, the disruption
of their lifestyle resulted in their
geographic displacement and the loss
of a significant number of population
members. This partially explains
the progressive loss of autonomy
and the current situation of isolation
and marginalization.** The dramatic
transformation of the Wichi lifestyle
has been evidenced in (1) their diet,
which now includes both packaged
and “mountain” products, although
the latter are stigmatized, and (2) the
occupation of permanent settlements
with limited mobility, mostly only for
temporary labor migration.'?

This study was designed as part of
the Chaco Area Reproductive Ecology
Program, which has worked with
the Wichi and Qom peoples in the
Northwest region of Argentina since
2004. The purpose of the program
is to study the relationship between
ecology, behavior, and biology in
the indigenous and non-indigenous
populations of the Gran Chaco area.
The results described here correspond
to one of the main objectives of the
program: to provide data on child
growth and development in different
ecologies and socio-cultural settings.
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MATERIAL AND METHODS
Design and population

This was a cross-sectional, quantitative study,
and the data presented here were collected
between July 2008 and June 2009. All families
were invited to participate; male and female
children aged 0-18 years were recruited and, at the
time of study initiation, a population census was
conducted to estimate the representativeness of
the participants in relation to the total population.

Description of the study setting and
procedures

The study population lived in the community
of Pozo de Maza, located 50 km north of Ingeniero
Judrez (Figure 1), where the Wichi people had
a central community (1300 individuals) and
four small communities (50-120 individuals).
Their mixed diet was made up of purchased
foods and mountain items they hunted, fished,
and gathered.!? Families lived mainly on state-
provided social benefits and goods provided by
political groups. In Pozo de Maza there was a
province-run health care center with a primary
care physician, a pediatrician who worked
intermittently, and indigenous health workers.

Children who had one or more of the
following were excluded from the study:
(1) Down syndrome, (2) a twin also participating
in the study, (3) pregnancy, (4) unknown date
of birth. All participants were categorized by

age and sex. Age was estimated based on the
date of birth as reported by parents, which was
corroborated with the child’s national identity
document or other official record (medical record
or birth certificate).

Children aged 0.0-0.99 years were divided into
three age categories (0.0, 0.25, and 0.75 years),
according to the recommendations for Z-score
estimations using the Argentine reference® (see
below). Data were collected at the house of
participants under parental supervision. Height
and weight were measured using a portable
stadiometer (SECA 213®) and an electronic
scale (Tanita TBF®), respectively. The scale
was calibrated at the health care center using a
counterweight scale at study initiation. Weight
and height data were used to estimate the body
mass index (BMI, kg/m?). At study initiation (July
2008), reliability controls were carried out with
the main investigator (CV) and field assistants to
check the anthropometric measures mentioned
above. Training was completed once a 95%
agreement was reached. Height measurements
in children younger than 7 years were not
considered reliable enough; therefore, height
data are presented for boys 7-14 years old and
girls 7-18 years old. The cultural idiosyncrasy and
characteristics typical of adolescence prevented
us from including boys older than 14 years in the
study. Children’s assent and parents’ informed
consent were obtained before data collection.

FIGURE 1. Location of the Wichi people in Pozo de Maza, province of Formosa, Argentina

Pozo de Maza
.

L]
Ingeniero Juarez

FORMOSA
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The study protocol was approved by the Ethics
Committee of the University of Pennsylvania,
United States of America (USA). The information
regarding participants with overweight/obesity,
malnutrition and/or delayed growth was shared
with the local health care center.

The height-for-age Z-score (HAZ), weight-for-
age Z-score (WAZ), and body-mass-index-Z-score
(BMIZ) were estimated with the lambda-mu-
sigma (LMS) method,® using international (int.)"®
and Argentine (nat.)® reference values. The
international reference was used to estimate
the HAZint score, the WAZint score (only up
to 10 years old due to its limitations), and the
BMIZint score. The national reference was used
to estimate the HAZnat and WAZnat scores.
Individual Z-scores for height and BMI were
interpreted according to the World Health
Organization’s guidelines (HAZ <-2= delayed
growth, <-3 = severe delay, BMIZ > +3= obese,
>+2= overweight, > 1= risk for overweight, <-2 =
underweight, < -3= severely underweight).® The
statistical analyses were done using the SPSS 21.0
software.'

RESULTS

One hundred and ninety-seven (n= 197)
children were originally selected for participation,
but three (n= 3) girls were excluded from the
study because they were pregnant. Therefore, one
hundred and ninety-four (n= 194) participants
were included in this study. The number of
male (n= 95) and female (n= 99) children was
similar and, according to the population census
conducted at the time of study initiation, they
accounted for 96% (99 out of n=103) and 89% (95
out of n=110) of girls and boys aged 0-18 years,
respectively (see Tables 1 and 2). Table 1 shows
the weight, height, and BMI of Wichi girls. Girls’
height (HAZint and HAZnat) is normal at all
ages, but values are mostly below the mean
(Table 1). This trend deepens in girls aged 14-
18 years, whose HAZint and HAZnat scores are
lower. Individual HAZint and HAZnat scores are
normal in 96.5% (n= 55) of girls. However, two
(n=2, 3.5%) girls showed delayed growth.

Among the girls, the WAZint and WAZnat
scores are mostly normal; they group around the
mean and are consistently above it over the first

TaBLE 1. Height (cm), weight (kg), body mass index (kg/m?), and Z-scores of Wichi girls (N= 99)

ANTHROPOMETRIC DATA INTERNATIONAL NATIONAL
REFERENCE REFERENCE

HA WA BMI HAZint WAZint BMIZint HAZnat  WAZnat
Age (years) n Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
0.00 0
0.25 3 63 08 06 1.1 06 1.0
0.5 1 8.7 14 14
0.75 6 9.0 1.0 0.7 09 0.7 09
1 3 102 1.4 1.0 1.0 1.0 1.0
2 3 120 1.2 03 08 03 08
3 5 144 24 02 13 0.00 1.4
4 7 144 23 -09 12 1.2 14
5 9 179 18 -02 06 -01 08
6 6 1120 194 1.1 159 -0.6 -03 04 04 -0.2 -03 04
7 10 1208 5.1 231 27 158 1.1 0.0 09 01 07 02 06 04 094 01 08
8 3 1263 95 293 93 180 3.1 -0.04 1.6 07 16 09 12 04 16 06 16
9 10 131.0 48 271 42 157 1.6 -02 08 -03 09 -03 08 03 08 -03 09
10 9 1369 53 321 36 171 16 -0.3 08 00 07 02 08 03 08 01 06
11 1 144.0 39.8 19.2 -0.1 0.8 04 0.6
12 8§ 1481 79 449 82 205 3.3 -05 12 07 11 012 1.0 05 1.0
13 3 1527 31 464 26 199 1.0 -0.5 04 04 03 -003 04 01 03
14 5 1516 45 529 45 229 11 -1.2 06 1.0 03 -08 06 05 05
15 1 143.0 47.8 23.4 2.7 0.9 -2.6 -0.5
16 3  153.0 3.0 50.1 6.4 214 238 -14 04 01 098 -12 05 -04 11
17 1 155.0 51.9 21.6 -1.2 0.2 -0.9 -0.2
18 2 151.0 99 56.5 13.9 245 29 -1.8 1.5 09 07 -16 1 02 18

WA: weight-for-age; HA: height-for-age; BMI: body mass index; SD: standard deviation;
HAZint: international height-for-age Z-score; WAZint: international weight-for-age Z-score;
BMIZint: international body mass index Z-score; HAZnat: national height-for-age Z-score;

WAZnat: national weight-for-age Z-score.
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three years of life (0-3 years; Table 1). Between 4
and up to 7 years old, the WAZint and WAZnat
scores are mostly below the mean (Table 1), but
they reverse to positive values as of 7-8 years old,
with some exceptions (Table 1). Girls’ BMIZint
scores are grouped around the international mean
value; they are mostly in the range of normal and
predominately positive (Table 1). The analysis
of individual results shows that 78.9% (n= 45)
of girls have a normal BMIZint score, whereas
17.5% are at risk of overweight (n= 10). The two
remaining girls (n= 2, 3.5%) were overweight.

The weight, height, and BMI of boys are
shown in Table 2. The HAZint and HAZnat scores
indicate that boys” height is mostly below the
mean, even though it groups around it (Table 2).
The analysis of individual HAZint and HAZnat
scores shows that most children have a normal
height (HAZint= 95.6%, HAZnat= 97.8%). The
remaining boys showed delayed growth (n= 2,
HAZint=4.3%; n=1, HAZnat= 2.2%).

Boys’ WAZint and WAZnat scores are mainly
negative, but they tend to fall within the normal
range (Table 2). However, high, positive values are
observed in the first year of life (Table 2). BMIZ

scores group around the international average
(Table 2). The analysis of individual BMIZint
scores indicates that 84.8% of boys (n= 39) have
a normal BMI, 13.0% are at risk for overweight
(n=6), and one (n=1, 2.2%) is underweight.

DISCUSSION

The analysis of anthropometric data shows
that, in this Wichi population, most children
are within the range of normality according to
the international and national growth reference
standards. However, although the HAZint
and HAZnat scores were normal, they indicate
that Wichi boys” and girls” height was mostly
below the mean of the reference standard.
Moreover, although it was infrequent, girls
showed delayed growth. These results suggest
that the growth conditions of Wichi children
need to be improved.

In both boys and girls, the WAZ scores are
predominately positive during the first year of
life, which may be explained by the extended
breastfeeding practiced by this group of people.
At later ages, WAZ scores tend to turn negative,
although, in general, they are within the normal range.

TABLE 2. Height (cm), weight (kg), body mass index (kg/m2), and Z-scores of Wichi boys (N= 95)

ANTHROPOMETRIC DATA INTERNATIONAL NATIONAL
REFERENCE REFERENCE

HA WA BMI HAZint WAZint BMIZint HAZnat WAZnat
Age (years) n Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
0.00 1 3.9 1.1 1.2
0.25 0
0.5 1 9.8 2.0 1.9
0.75 3 92 14 02 14 02 14
1 8 9.3 14 -04 13 -04 14
2 4 122 0.1 01 01 00 01
3 7 143 06 -0.0 04 -02 04
4 9 153 35 -0.8 24 -1.0 25
5 9 16.4 4.1 -1.2 23 -1.4 25
6 7 195 27 -05 11 -05 1.1
7 4 1177 20 228 0.6 16,5 05 -08 04 -00 02 07 03 -05 04 -01 02
8 7 123.1 4.8 245 19 162 1.3 -0.7 09 -03 06 02 08 -0.5 09 -04 05
9 8 130.0 6.0 266 3.2 157 1.6 -04 1.0 -04 08 -03 1.1 -02 1.0 -05 08
10 11 1345 57 30.1 44 16.6 1.4 -05 09 -03 10 -00 08 -02 09 -04 09
11 5 139.0 6.9 344 43 178 23 -0.6 1.0 03 11 -02 1.0 -02 08
12 4 142.7 10.8 345 5.6 16.8 0.3 -09 15 -04 02 -04 14 -08 1.0
13 2 1615 0.7 53.1 44 204 15 07 0.1 0.8 05 12 01 09 04
14 4 159.2 3.6 469 57 184 18 -0.5 05 -03 0.8 01 04 -04 07
15 0
16 0
17 0
18 1 169.0 71.6 25.1 -1.0 1.0 -0.5 0.7

WA: weight-for-age; HA: height-for-age; BMI: body mass index; SD: standard deviation;
HAZint: international height-for-age Z-score; WAZint: international weight-for-age Z-score;

BMIZint: international body mass index Z-score; HAZnat: national height-for-age Z-score;
WAZnat: national weight-for-age Z-score.
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The reduction in height is more marked than
that in weight (compared to reference values),
because, although the BMIZint scores are mostly
normal, 21% of girls and 13% of boys are at
risk for or are overweight. This is particularly
relevant because more than one third of the adult
Wichi population is overweight.! This pattern
is common among South American indigenous
peoples who are going through a nutritional
transition, including neighboring indigenous
communities.’ 2 Overweight values observed
in this study are similar to those seen in Qom
children living in rural communities in the
Northwest of Argentina.'®

This indicates that rural Wichi children are
part of the westernization process, characterized
by the introduction of a market economy, an
increased consumption of processed foods,
reduced physical activity, and, in the case of Wichi
groups, the cultural detraction of traditional food
sources.!>415

The social causes of overweight among Wichi
children require further studies that would
consider the effects of external factors, such as
political and religious programs in the area,
which have cut down the access to mountain
products, and the detraction of the traditional
lifestyle. Childhood overweight and obesity
are worldwide health problems that especially
affect indigenous peoples, and their health
consequences are far-reaching.!!8

In the particular case of the Wichi people,
adult overweight and obesity are associated
with a high socio-economic status, which is the
result of the considerable social communication
with non-indigenous political groups,' which
reinforces the idea that diet modifications are
caused by an acculturation process.

This study provides exclusive data in
relation to the Wichi people in the Northwest
region of Argentina. However, the number of
participants is limited, although it accounts
for a high percentage of the Wichi people from
Pozo de Maza. Future studies should include
larger samples and consider the development of
longitudinal studies that document changes in
these anthropometric indicators over the growth
and development period of these children.

Our experience of more than 20 years working
in the province of Formosa suggests that it is
necessary to have a health policy that includes
the traditional knowledge of indigenous peoples
and a holistic approach to their social and
cultural situation that would allow to reach

these individuals, many times discriminated or
directly forgotten, in a more effective manner.
This is no easy challenge given the structural
and ideological barriers that usually affect these
populations. However, we trust that gaining
more knowledge about this reality -leaving
biased political interests aside- and making bigger
efforts to include the indigenous peoples in the
conversation will make it possible to design better
strategies and act accordingly.

CONCLUSION

The weight and height of Wichi children are
mostly within the range of normality established
by national and international parameters. However,
whereas national and international HAZ scores are
mostly below the mean, the assessment of the BMIZ
score shows that 13% of Wichi boys and 21% of
Wichi girls are at risk for or are overweight. These
results indicate that the Wichi peoples are going
through a process of westernization that favors a
change in their diet and lifestyle that leaves them
overweight and obese. B
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