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4. Anthropometry

s the name indicates, anthropometric met-

hods derive from the use of body measu-

rements or parameters. They can be

divided into two groups depending on
whether or not they allow a theoretically
direct evaluation of body fat.

4.1. Indirect adiposity indices

These indices, constitute one of the most sim-
ple proposals for the evaluation of body com-
position. With very clear antecedents in the
normative-descriptive theories of Quetelet
(1833), and more specifically of his well-
known index:

Q.l. = Weight/Stature? (kg/m?)

..and later, since 1953, known as the Body
Mass Index (BMI) (Keys and Brozek, 1953), it
has had a great influence in the public health
setting (figure 8).

In reality, the BMI is nothing more than a sta-
tistical-mathematical manipulation of weight
and height. Its fundamental limitation lies in
the assumption on which it is based: Any
weight that exceeds the values determined by
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the “stature-weight” tables is body fat..., is
not absolutely true.
It is clear to see that this excess of weight
may also be due to an increase in muscle or
bone mass. Thus, its use or interpretation as
an adiposity or health status index (morbi-
dity) is not much more valid than the well-
known existing “ideal weight” tables
(Crawford, 1991) (table 3).
Another highly-used index in the epidemiolo-
gical field (figure 9) is the one resulting from
dividing the girth of the waist by the girth of
the gluteal (hip) (/ = Waist Girth/Glutealfhip]
Girth), which is related to the amount of visce-
ral fat (Ross et al., 1991).
The ponderal index: Pl = WiS™, used by Carter
to evaluate the ectomorphic component of
the somatotype (Carter and Heath, 1975), was
based on the consideration that the weight of
" an individual is proportional to his volume and
that the latter varies as a cube function of its
linear dimensions. However, now it has been
proved that weight in men varies more as a
function of the square of stature.
Finally, the index determined by the sum of
the various skinfolds is probably the one that
has a more objective evaluation to better esti-
mate and control the adiposity index in that
its increase or decrease is fundamentally
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determined by the greater or lesser amount of
subcutaneous adipose tissue.

4.2. Formulae deriving from the use of
weight, stature, skinfolds, girths and
body breadths.

These formulae are the most commonly
used ones because they theoretically allow
the various components to be quantified,
particularly muscle mass and fat or adipose
tissue mass in a relatively easy and functio-
nal manner.

The first person who proposed a rational and
scientific method to evaluate one or another
of the body components was J. Matiegka
who, in 1921, developed a series of formulae
to estimate the weight of the skin and the
subcutaneous cellular tissue, the skeletal
muscular mass, the bones and a so-called resi-
dual component that included the various
organs, viscera and fluids.

This 4-component model was based on the use
of anthropometric measurements directly rela-
ted to the tissues being evaluated and to some
limited data gathered from the dissection of
cadavers by Vierord, 1890-1906 (quoted by
Matiegka, 1921).

However, due to the lack of samples or data
relating the dissected bodies that could valida-
te his results and the increase in popularity of
the chemical methods, his proposal gradually
stopped being used.

Between 1932 and 1935, as explained in the
sections about chemical methods and densito-
metry, the 2-component concept or model
came into being.

In 1951, Brozek and Keys published the first
equations of regression to evaluate body fat
using skinfolds.

In 1956, Von D&beln (1964) developed an
equation to calculate bone weight, modified
in 1974 by Rocha (1975), giving rise to the 3-
component model.

Bone Weight (kg) = 3.02 x (3 x w.w. x e.f.w. x 400)*™

s = stature (m)
w.w, = wrist width {m)
e.f.w. = epicondylar femur width (m)

The first method of evaluating body composi-
tion in relation to a reference model is attribu-
table to Behnke who, in 1959, proposed the
representation of the human body as a cylin-
der whose length “H" was equal to the height
of the individual and whose radius was equal
to the mean radius deriving from a series of
perimetric body measurements (Behnke and
Wilmore, 1974).

Using this model, Behnke could estimate the
weight of the subject and, assuming that body
density was uniform (1g/ml) the mass or

BMI and morbidity risk

Paﬂ‘\ologiesl Cancer
digestive and | heart disease |
pulmonary diabetes me!litusJ'
2.0 — s
x ® Men
% O Women
L
25
2
o
=
o
=
1
0 :
5 2 30
Body Mass Index (kg/m’)

Figure
As the BM! increases, so does morbidity from heart disease, cancer and diabetes.(8ray,

G.A; Gray, D.5., 1978)."

Ideal weight and Body Mass Index
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155.5 583 24.1 683 282 41
160.5 60.0 233 71.1 276 43
165.5 61.8 226 74.7 27.3 47
£ 1705 63.6 21.9 78.2 26.9 5.0
= 155 65.4 212 81.8 26.6 5:3
180.5 67.7 20.8 85.4 26.2 5.4
185.5 70.3 20.4 89.4 26.0 5.6
190.5 735 203 93.9 25.9 5.6
Mean 21.8 26.8 5.0
145.5 46.4 219 59.8 28.2 6.3
150.5 47.4 209 62.4 275 66
e 1555 493 204 65.3 27.0 6.6
E 160.5 51.9 20.1 68.8 26.7 66
é 165.5 54.6 19.9 72.4 26.4 6.5
1705 57.3 19:7 759 26.1 6.4
1755 60.0 195 786 255 6.0
180.5 62.6 19.2 81.2 249 5.7
Mean 20.2 26.6 6.4
weight could be equalled to a volume. To esti- Table 3
mate lean mass, he used the following anthro- e B0
pometric equations: Metropolitan Life
fnsut:anm with the
LBW* (5) = D™ x H" x 0.263 e
LBW* (2) = D" x HY x 0.255 and their

*LBW (Lean Body Weight) is equal to fat-free mass plus

respective BMis
(Crawford, 1991).
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