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Two score systems, one for the diagnosis of obesity and another for
diagnosing undernutrition were tested in thirteen overweight and seven
underweight children aged five years and preliminarily classified as mal-
nourished. These score-systems included Indicators grouped into three
categories, those which evaluate total body mass changes (one-point group);
those which assess fatness (two-point group) ; and those which assess fatness
and/or body composition through complex indices (three-point group). Indi-
cators such as Energy/Protein Index, AKS Index, Somatotype ratings, and
Somatotype Dispersion Distances were included in the third group and
played an important role in the final score.

A subject was classified as malnourished if he reached 80% of the
maximum possible score. According to these criteria, only six among the
thirteen overweight children could be considered obese and none of the
seven underweight ones could be classified as undernourished.

Mild or moderate overweight or underweight may be misleading and
an incorrect diagnosis of either obesity or undernutrition can be made if
the possibility of constitutional corpulence or thinness is not taken into
account.

When clinical and anthropometric
features of malnutrition are evident,
the diagnosis of either obesity or
undernutrition can be made easily,
but the problem of identifying nutri-
tional imbalance arises when the
commonly used methods of assess-
ment fail to establish whether changes
beyond the typical ranges are due to
malnutrition or correspond to con-
stitutional peculiarities of a given
individual [5] due mainly to the in-
fluence of genetic factors than to
nutritional ones [16, 17].

It is well known that there is no
unique criterion capable to discri-
minate among typical subjects those
who are malnourished [5]; moreover,

the estimates of obesity and leanness
in a population vary with the crite-
ria used [9, 24, 43]; and a given cri-
terion differs in its diagnostic value
according to the purpose we use it:
for screening, for ascertaining the
true prevalence of disease, or for use
in surveillance [22]; or according to
the type [39] or degree [22] of mal-
nutrition we are assessing. Anyhow,
a simple division of children into well-
nourished and malnourished on the
basis of a single parameter can be
misleading [39]; therefore in order to
achieve better results and obtain a
precise diagnosis, it is necessary to
combine several criteria [39].

The selection of these criteria has
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to be made on the basis of several
premises, considering the changes in
body mass and body composition
which occur as consequences of nutri-
tional disturbances. The premises
should be

1. Total body mass is increased in
obesity and decreased in undernutri-
tion.

2. Obesity is characterized by an
increase in Fat Body Weight (FW).

3. Mean feature in undernutrition
is the decrease of Lean Body Weight
(LBW), with a more or less marked
decrease of FW.

Considering these three premises,
we have made an attempt to estab-
lish a score system based upon sever-
al criteria, some of them classic
and others not commonly used in
nutritional assessment, testing this
system in two small samples of select-
ed supposedly malnourished children.

Materials and Methods

A group of twenty supposedly mal-
nourished children admitted with the pre-
liminary diagnosis of obesity or under-
nutrition was studied. Thirteen of these
children, 8 girls and 5 boys, showed mild
or moderate overweight (weight for stature
up to 160%); and the other seven, 4 girls
and 3 boys, were slightly or moderately
rmderweight (weight for stature not less
than 75%). The children were otherwise
healthy. Their age ranged from 4.2 to 5.3
yeai's of decimal age.

Anthropometrie assessment consisted in
the following measurements:

1 Body Weight (BW)

2. Stature (HT)

3. Humerus Width (biepicondylar diame-
ter)

4. Femoral Width (bicondylar diameter)

5. Upper Arm Circumference (UAC)

Acta Paediatrica Uungarica 24 1983

M Amador, C Rodriguez:

Diagnosis of malnutrition

6. Flexed Biceps Girth (FUAC)
7. Calf Girth (CC)

8. Triceps Fatfold (T)

9. Subscapular Fatfold (SS)

10. Suprailiac Fatfold (SI)

11. Calf Fatfold (C)

Date of birth and date of recording were
registered for obtaining the decimal age
as described by Tarmer et al [41].

All measurements were done On the
right side of the body as required for
somatotyping. The general aspects of the
methodology employed including general
recommendations, subject position, instru-
ments and apparatus, were those recom-
mended by the International Biologic Pro-
gramme [41], and have been described
elsewhere [2, 3].

Expected BW for HT (BW/HT), was
obtained according to Ounsted and Sim-
mons [31] as follows.

A
BW/HT = — 100

Actual BW of the subject

where
Actual HT of the subject

50th percentile BW for age
50th percentile HT for age

Expected values for BW, HT, UAC, CC
and fatfolds were referred to the 50th per-
centile of Cuban standards [26].

Energy/Protein Index (E/P) was calcu-
lated in each child by the expression [2]:

E/P = T
" TUAMC

and

where TT is transformed T [13], TUAMC
is log10 of upper arm muscle circumference
[25].

The somatotype components were ob-
tained according to Heath and Carter [23],
and Ross et al [34]. Using the somatotype
plotting grid [34], the somatotype of each
subject was plotted by the formulae

X=1l—1and Y = 21l — (I+H.I)

where | is the first component of endo-
morphy, 11 is the second component of
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mesomorphy, 111 is the third component
of ectomorphy.

Somatotype Dispersion Distances were
calculated in each subject according to the
expression [34]:

SDD = A3(Xj —X2*+ (Yj—Y))2

where X! and Yj represent the coordinates
of a given subject, and X 2and Y 2are the
previously reported mean reference values
for age and sex [7].

Fat Body Weight (FW) was calculated
by means of Dugdale and Griffiths’ regres-
sion equations [12], starting from BW, HT,
T and SS. Lean Body Weight (LBW) was
obtained by substracting FAY from BW.
Body Fat percent (%BF) was obtained
by the expression

FW X 100
BW
Aktiver Korpersubstanz Index (AKS)

was obtained according to Wutscherk [42]
as follows

%BF =

AKS = I'Bwloo
HT*

Previous reports regarding percentile
distribution for E/P [3] and for FW, %BF,
LBW, and AKS [8] were taken as reference.

Twelve different criteria which could be
considered indicators of obesity were tested
in each of the 13 overweight subjects. In
order to quantify the results, we estab-
lished a score system in which each crite-
rion present in the subject received a num-
ber of points according to its quality as
indicator of the nutritional status as fol-
lows.

(a) Criteria which evaluate total body
mass changes obtained one point; these
were

1 BW for age above 90th percentile
2. BW for HT (BW/HT) above 120%
3. UAC above 90th percentile

4. CC above 90th percentile

(b) Criteria which assess fatness from
single measurements obtained two points;
these were

6. Triceps fatfold above 90th percentile
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6. Subscapular fatfold above 90th percen-
tile
7. Suprailiac fatfold above 90th percentile

(c) Criteria which assess fatness and/or
body composition through more complex
indices obtained three points; they were

8. FW above 90th percentile

9. %BF above 90th percentile

10. E/P above 90th percentile

11. Endomorphy (1st component) />3.5 in
girls and >3.0 in boys

12. SDD ~6.00

According to this score, the maximum
for an individual is 25 points and we estab-
lished an arbitrary cut-off cumulative
value of 20 (80% of the total possible)
above which a subject could be classified
as obese.

Fifteen different criteria which could be
considered indicators of undernutrition
were tested in each one of the seven under-
weight subjects comprising the sample.
Like in overweight subjects, a similar score
system was established as follows.

(a) One-point group

1 BW for age under 10th percentile
2. BW/HT under 90%

3. BW/HT under 80%

4. UAC under 10th percentile
5. CC under 10th percentile

(b) Two-point group

6. T under 10th percentile

7. SS under 10th percentile

8. SI under 10th percentile

9. FW under 10th percentile
10. %BF under 10th percentile

(c) Three-point group
11. LBW under 10th percentile
12. AKS Index under 10th percentile
13. E/P Index under 10th percentile
14. Mesomorphy (2nd component) <4.0

(in both sexes)

15. SDD ~>7.00

The maximum cumulative score in this
case was 30, and the 80% regarded as cut-
off point was 24.

All statistical and computational work
was carried out at the Centre of Cybernet-
ics Applied to Medicine of the Higher
Institute of Medical Sciences of Havana.
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Subject
No.

10

11

12

13

The recorded data of anthropo-
metric measurements and calculated
indices in the 13 overweight children
are shown in Tables la and Ib. Table
Ic includes an analysis of the twelve
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Table la

Anthropometric measurements in 13 overweight (supposedly obese) children

Age BW HT Girths,, cm

Sex kg cm Humer  Femor

4.6 26.2 109.3 4.5 7.0
F (8) (6) (a) @
4.8 21.0 104.2 4.3 7.0
F U] 5) (a) (@)
4.9 20.8 109.1 4.7 7.0
F ®) ®) @) @
4.3 20.4 107.3 4.9 7.0
F @) © @ @
4.4 21.5 110.9 4.5 6.5
F ®) ©) @ (@
4.2 22.2 109.6 4.5 6.8
F ®) 6) @ @
5.0 25.9 110.0 4.6 7.1
F ® © @ @
5.2 23.8 110.6 4.8 7.2
F ®) ® @@ @
4.3 19.6 103.2 4.5 7.0
M @ 5) @ (@@
4.4 19.1 104.2 4.6 7.2
M @) ) @ (@
4.2 19.6 108.0 4.4 6.8
M ) @) @ @
5.2 21.5 108.8 4.5 6.7
M ] G @ @
5.3 21.9 111.0 4.6 6.8
Mo 6 @ @

BW : Body weight

HT: Stature

UAC: Upper arm circumference
FUAC: Flexed UAC

T: Triceps fatfold

SS: Subscapular fatfold

Sl: Suprailiac fatfold

C: Calf fatfold

Results
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Circumferences, cm Fatfolds, mm

UAC FUAC CC T Ss sl 0
20.0 21.0 24.0 13.0 9.6 8.2 8.6
®) @ 0o O U] o @
20.6 21.3 25.1 11.6 6.1 6.2 6.9
(8) (@) U] U] (6) © @
19.8 20.9 23.2 11.4 8.6 7.5 9.3
(®) @ ® U] ©) 6 @
19.1 20.8 24.1 11.2 7.3 8.2 8.1
U] @ 0O O ®) n @
19.2 20.7 24.4 13.1 9.6 9.7 9.2
U] (a) n O U] n @
18.6 19.6 23.7 12.6 9.8 9.6 6.2
) @ 0 O (1 n @
21.2 22.3 24.2 13.2 9.0 8.1 8.2
®) @ O O U] " @
21.9 22.8 24.3 12.9 9.6 7.8 7.7
@) (@) 0] ) U] @ @
19.8 20.6 22.9 13.2 9.6 8.4 9.6
®) @ 0O o (8) @ @
18.6 19.2 23.1 12.1 6.2 7.1 8.4
@ (€) (NG S o @
18.8 19.4 23.6 11.1 8.8 7.8 8.5
® @ O O o o @
18.1 18.6 22.4 11.9 7.9 7.6 7.1
m @ e o o mn @
19.3 20.1 23.7 11.5 8.8 8.4

7.7
@ @ o © o o @

in parentheses:
percentile channels

8: >97th

7: >90th <[97th

6: >75th <;90th

5: >50th <"75th

(a), Cuban standards not

available.

different indicators expressed above
which could be regarded as criteria
of obesity. According to the score-
system established, only six out of the
thirteen subjects accumulated twenty
points or more. Subjects 1, 7 and 13
showed a score of 25, and subjects
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Table Ib

Anthropometric indices in 13 overweight (supposedly obese) children

Su[\ﬁ)ézlect BV\!//OHT p;g/ BF LIE&AI

1 155.8 9.01 34.38 17.19
(8) («) (8)

2 126.6 5.88 28.02 15.12
(6) (6) (6)

3 122.5 5.43 26.09 15.37
(6) (6) (7)

4 125.1 5.24 25.66 15.16
(0) (5) (6)

5 128.4 5.73 26.63 15.77
(6) (6) (7)

6 132.9 6.42 28.92 15.78
(7) (6) (7)

7 150.4 8.58 33.11 16.32
(«) (7) (8)

8 135.1 7.97 31.72 16.53
(«) (7) (8)

9 123.6 5.55 28.06 14.06
(«) («) (5)

10 118.0 4.02 21.05 15.08
n (7) (5)

1 123.0 4.11 20.95 15.50
(7 (7) (5)

12 1221 5.04 25.07 15.06
(8) (8) (6)

13 122.9 6.06 27.66 15.84
(8) (8) (5)

BW/HT: Body weight for stature

FW : Body weight in fat

%BF: Body fat percent

LBW: Lean body weight

AKS: AKS Index

E/P: Energy/Protein Index

SDD: Somatotype dispersion
distance

8, 9 and 12 exhibited scores of 20, 22
and 21 respectively.

The anthropometric measurements
and indices in seven underweight
children appear in Tables lia and
lib. Table lie includes the cumula-
tive score of the fifteen criteria of

235
Somatotype components
AKS E/P SDD
1st 2nd 3rd
1.32 1.896 3.5 6.5 0.5 6.43
(7 (7
1.34 1.804 2.5 6.0 0.5 5.84
(7 (6)
1.22 1.796 3.0 5.5 1.0 5.56
(6) (6)
1.23 1.785 2.5 5.5 0.5 5.62
(6) (6)
1.16 1.798 3.5 5.5 1.0 5.96
(4) (6)
1.20 1.815 3.0 5.0 0.5 5.96
(5) (6)
1.23 1.877 3.5 5.5 0.5 7.29
(6) (7
1.22 1.861 3.0 6.0 0.5 6.48
(6) (M
1.28 1.789 3.5 6.0 0.5 5.75
(6) (7
1.33 1.762 2.5 6.0 0.5 3.99
Q) (6)
1.23 1.758 3.0 5.5 1.0 4.31
(5)) (6)
1.17 1.795 3.0 4.5 1.0 5.39
(4) (7
1.17 1.802 4.0 5.0 1.0 6.78
4) )

in parentheses:
percentile channels
>97th

>90th ~97th
>76th <|90th
>60th <"76th
>25th ~60th

roN®

undernutrition. None of the seven
subjects studied reached a score of 24.

Figures 1 and 2 show the individ-
ual cases (boys and girls respective-
ly) plotted in somatocharts. Each
somatochart includes the mean value
for age and sex as reported previously
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Table lo

Selected criteria for classification as obese of 13 overweight children

236
pasitive of cbesity s 2
Body Weight above
90th percentile @m x X X

Upper Arm Circumference
above 90th percentile (1) x X X

Calf Circumference above

90th percentile @wm x x -
Body Weight for Stature

above 120% @m X X X
Triceps Fatfold above

90th percentile @2 X X X
Subscapular Fatfold

above 90th percentile (2 X - - -
Suprailiac Fatfold

above 90th percentile 2) X - -
Body Weight in Fat

above 90th percentile (33 X - -
Body Fat percent above

90th percentile ® x - -
E/P Index above

90th percentile ® X - -

Endomorphy (1st com-
ponent) >3.5-girls-
>3.0-boys @ X

Somatotype Dispersion
Distance (SDD)

>6.00 ® X - -
Total score 25 6 s
Classified as obese X — -

Number of points given to

[7], and the distribution of over-
weight as well as underweight sub-
jects.

Discussion

In this paper we have attempted to
give answers to the practical ques-
tions what to do with those children

Acta Paediatrica Hungarica 24, 1983

each criterion

- - X X X - - X X
X X X X X X
- - X X - - - - X

13 18 25 20 22 183 19 21 25
- - X X X — — X X

appears in parentheses

whose parents are worried about their
nutritional status, a preoccupation
usually reinforced by hasty medical
diagnosis of malnutrition based upon
weight for age, weight for stature or
similar criteria, when the children
show no apparent cause of malnu-
trition either organic or socioeconomic;
and are such children actually mal-
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Table lia
Anthropometric measurements in 7 underweight (supposedly undernourished)
children
S”,{’Ef“ Age  BW HT Girths, cm Circumferences,, cm Fatfolds, mm
S kg M Humer. Femor. UAC FUAC ® T s o 0
1 46 127 1039 4.2 en 141 146 197 6.0 4.6 34 4.8
F )] (5) (a) (a) ()] (a) 3 2 ) 2 (a)
2 43 122 98.6 41 60 146 148 192 6.8 4.2 2.8 41
F @ @ @ ®& @ @ @ @ ¢H @ e
3 46 119 1001 4.0 59 139 141 196 46 44 3.4 37
F (a) (@) (a) (a) (6] () ® ()] 2 ¥ (a)
4 42 122 1020 4.2 62 144 149 190 5.8 4.6 3.7 4.6
F (] 5) (a) (a) i) (a) ()] (4] 2 (3) (a)
6 43 127 1022 41 60 145 150 194 55 39 29 4.0
M (6) @ @ @ @®@ @ @ @ o O
6 44 133 1048 4.3 64 146 160 192 45 39 3.2 43
M © ®) (a) (a) 2 (a) 2 ()] 2 ) (a)
7 43 126 1027 4.2 66 148 162 199 54 4.0 38 44
M @ @ @ @ @ @ @ @ O @
BW: Body weight in parentheses
HT: Stature percentile channels

UAC: Upper Arm Circumference
FUAC: Flexed UAC

T: Triceps Fatfold

SS: Subscapular Fatfold

SlI: Suprailiac Fatfold

C: Calf Fatfold

nourished or only constitutionally
heavy or thin ?

The subjects we have selected for
the study were otherwise healthy
children. Growth and development
were within the expected range for
their ago and sex; they had chronic
disease and routine laboratory studies
showed no abnormality.

Among the overweight children,
the familiar incidence of overweight
or “heavy constitution” was as fol-
lows

(a)
lings, 2 subjects (Nos 1 and 4)

1. <"3rd

2: >3rd <;l0th
3: >10th <;25th
4. >25th ~60th

6: >50th </75th
(a), Cuban standards not
available

(b) Both parents, 2 subjects (Nos
5 and 8)

(c) Oneor more siblings, 2 subjects
(Nos 7 and 13)

(d) One parent, 4 subjects (Nos 2,
3, 10 and 11)

(e) No parent or sibling, 2 subjects
(Nos 9 and 12).

Thus, eleven subjects had at least
one close relative with overweight
or “heavy constitution”. As these
relatives were not examined and we
have been informed only by the

Parents and one or more sib-child’s parents, it was not possible to

establish which of them were actually

Acta Paediatrica Hungarica 24, 1983



238

M Amador, C Rodriguez: Diagnosis oj malnutrition

Tabtle lib

Anthropometric indices in 7 underweight (supposedly undernourished) children

Sul\?g«.?ct BV\&’HT Fk\;v - LEQ\JN
1 78.8 0.254 2.02 12.45
1) (1) ©)
2 81.5 0.882 7.22 11.32
1) (1) ()
3 76.9 0.527 4.43 11.37
1) (1) 1)
4 78.7 0.301 2.47 11.90
1) (1) ©)]
5 80.7 0.609 4.97 12.09
1 (1) @
6 80.9 0.421 3.16 12.88
1) (1) ®)
7 79.3 0.537 4.30 12.06
1) (1) @
BW/HT: Body Weight for Stature
FW : Body weight in fat
%BF: Body fat percent
LBW : Lean Body weight
AKS: AKS Index
E/P: Energy/Protein Index
SDD: Somatotype dispersion distance
obese. Nevertheless, the association

of overweight in parents and siblings
with overweight in the subjects stud-
ied was evident, but no differences
could be detected between those
overweight children we have classi-
fied as obese and those considered
non-obese.

Among underweights, the infor-
mation obtained from parents was
less precise regarding the siblings.
“Thin constitution” was present in
both parents in subjects Nos 1 and
5; in one parent in subjects Nos 3, 4,
6 and 7; and subject No. 2 had no
thin parents.

Though the probability of being
obese or lean increases with the inci-
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Somatotype components

AKS E/P SDD
1st 2nd 3rd

l.ii 1.490 1.5 4.0 4.0 7.95
(3) (2)

1.18 1.450 1.5 4.5 3.0 5.41
(4) ()

1.13 1.323 1.5 4.0 3.5 6.96
@) (v

1.12 1.455 1.5 4.0 4.0 7.95
(3) (2)

1.13 1.419 1.5 4.0 3.5 6.96
(3) ()

1.12 1.277 1.5 4.5 4.0 7.07
(3) (1)

1.11 1.396 1.5 4.5 3.5 6.11

®) (2)

in parentheses:
percentile channels
~3rd

> 3rd < 1Cth
>10th <25th
>25th <50th

AR

dence of obesity or leanness in the
kinship [20], the same familiar inci-
dence can be expected for “heavy”
or “light” constitution. Hence, un-
less the familiar incidence of obesity
or undernutrition could fully be dis-
tinguished from the familiar inci-
dence of heavy or light constitution,
this aspect cannot be considered a
reliable indicator for assessing mal-
nutrition.

The score system was based upon
criteria accepted as suitable for nu-
tritional assessment, though some of
them are not used commonly. The
categorization of these criteria into
three groups, each one with a differ-
ent value in the score, took into
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Table lie

Selected criteria for classification of seven underweight children as
undernourished

Criteria considered
positive of undemutrition

Body Weight under 10th percentile  (j)
Upper Arm Circumference under

10th percentile ()
Calf Circumference under

10th percentile ()
Body Weight for Stature under 90% jn
Body Weight for Stature under 80% (j)
Triceps Fatfold under

10th percentile )
Subscapular Fatfold under

10th" percentile )
Suprailiac Fatfold under

10th percentile )
Body Weight in Fat under

10th percentile ©
Body Fat percent under

10th percentile ©
Lean Body Weight under

10th percentile ©)]
AKS Index under 10th percentile [€)
E/P Index under 10th percentile ©)]
Mesomorphy (2nd component) >4.0  (3)
Somatotype Dispersion Distance ~>7.00 (3)

Total score
Classified as undernourished

239
Subject, No.

1 2 3 4 5 6 7
X X X X X X X
X X X X X X -

- X - X X X -

X X X X X X X
X - X X - — X
X X X X X X X
X X X X X X X
X X X - X X X
X X X X X X X
X X X X X X X
- X X - X - X
X X X X X X X
X ox —ox
20 20 20 19 20 20 19

Number of points given to each criterion appear in parentheses

account the possibilities of each cri-
terion for detecting changes in body
composition. Therefore, we grouped
in the one-point category such mea-
surements or indices which only
appraise variations in whole body
mass; the limitations of BW for age,
BW/HT and UAC, had been discus-
sed elsewhere [6, 21, 30, 36, 37]. Calf
circumference has been used in the

diagnosis of undemutrition as well
as thigh circumference [44]. Those
however accept similar limitations
as UAC.

Fatfolds were grouped in the two-
point category. T fatfold above the
85th centile has been considered a
suitable criterion of obesity [19], but
with a low correspondence with BW
for age [18]. SS and SI fatfolds seem

Ada Paediatrica Hungariea 24, 1983
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Boys
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(M) Mean for age
181
201 . Overweights
391 101 .
o Underweights
281 I

X=11-1

Fig. 1. Five overweight and three underweight boys were plotted in the somatochart.
The mean for age and sex is included. The arrows point to the three overweight boys
who were classified as obese according to the score

less sensitive to environmental chang-
es than limb fatfolds [10]. In Cuba,
Esquivel and Vassallo [15], correlat-
ing BW with fatfolds found that the
highest “r’* value was obtained with
SS.

Though most common forms of
undernutrition are accompanied by
a lack of total energy which has its
expression in a decrease of subcuta-
neous body fat, in undernutrition the
decrease of LBM is the most specific
feature [27, 28, 29, 36, 40].

The three-point group includes new
indices.
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Obesity is defined as an increase
of FW, and this increase can be mea-
sured by determining %BF. The limi-
tations of these two indicators are in
the accuracy of the method employed
for determining FW [12]. Our ex-
perience with Dugdale and Griffiths’s
regression equations [12] was fairly
satisfactory and we believe that they
provide a useful tool for nutritional
assessment. FW as well as %BF were,
however, included in the two-point
group when evaluating undernutri-
tion; the cause has been explained
above: the decrease of body fat is
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M Mean forage
192
201 H Overweights

181 O
281 j 182

Underweights

X=1-1

Fig. 2. Eight overweight and four underweight girls were plotted in the somatochart.
The mean for age and sex is included. The arrows point to the three overweight girls
who were classified as obese according to the score

not the most outstanding feature in
undernutrition in contrast with the
loss of LBW which rapidly increases
during nutritional recovery [33].
Therefore, LBW has been included
in the third category. Its only limi-
tation is that it is greatly influenced
by the stature, a fact that has been
overcome by the introduction of the
AKS (Aktiver Korpersubstanz-Index)
[42]. This index expresses LBW in
kg of fat-free mass per cm3 of total
body mass and avoids the variations
determined by differences in height.
Originally designed for use in athletes,

the AKS has been introduced suc-
cessfully in nutritional assessment of
children [5, 8] with the only differ-
ence that the original description
determines LBW by calculating FW
by Par'zkova’s regression equations
for ten fatfolds [32] and we obtained
FW by Dugdale and Griffiths’s equa-
tions for BW, HT and two fatfolds.

Somatotyping is another new meth-
od having been tested by us. Its first
component measures adiposity and
high ratings for endomorphy should
be consistent with the diagnosis of
obesity. In a previous study, the

Acta Paediatrica Hungarica 24, 1983
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mean value for the first component
in five-year old healthy children was
1.71 for boys, and 2.49 for girls [7].
This indicator was positive in four
of the five children with scores of 20
or more, and only two of the eight
subjects had a score under 20.

As we obtained high ratings for
mesomorphy in healthy children [7],
a rating of 4 (around two standard
deviations below the mean; 5.88 for
boys and 5.48 for girls) was considered
the cut-off point. Four of the seven
subjects showed a second component
of 4 and none was below that figure.

The Somatotype Dispersion Dis-
tance (SDD) [34] shows how far from
the means for age and sex are the
somatotype ratings for a given indi-
vidual. In a previous study the Soma-
totype Dispersion Index (SDI), which
is the mean dispersion of the ratings
of reference children, was 2.18 for
boys, and 1.85 for girls. In the present
study we established high cut-off
points for SDD considering the great
variations existing among individuals
in body build and body constitution.
In overweight subjects none below
a score of 20 was beyond the cut-off
point and, conversely, four of the
five children classified as obese were
positive for this indicator. In under-
weights only three subjects were
positive.

The usefulness of the Energy/Pro-
tein Index in assessing obesity [4]
and both main forms of undernutri-
tion has been considered in previous
reports. The only five overweight
subjects with E/P above the 90th
percentile were just those with a
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score of 20 or above. On the other
hand, all subjects showed E/P figures
under the 10th percentile. If we state
that none of the seven subjects was
undernourished, this would be contra-
dictory to our previous statement
that an E/P below the 10th percentile
is an indicator of undernutrition
[2, 3]. As a possible explanation, the
seven subjects studied were lean,
with a low degree of adiposity but
conserving their fat-free mass. This
means a decrease in the E/P numera-
tor without a change in the denomi-
nator, yielding low values for the
ratio. If we take the 3rd percentile
of E/P as the cut-off points, only two
subjects were positive by this crite-
rion. Nevertheless, this raises the
guestion of the discriminative value
of E/P in the kind of subjects we have
considered in this study.

As to the correspondence among the
different indicators, in overweights
the indicators of the first group were
consistently coincident; in the second
group SS and SI were not always
coincident with T. Esquivel and
Vassallo [14] reported a tendency of
T to be at a higher percentile channel
than BW and other fatfolds, a finding
also reported by Garn et al [18]. In
the third category FW, %BF and
E/P were also coincident. There was
no coincidence between the first
component and SDD. The discrimi-
native power of the indicators of
group three was decisive in the classi-
fication of the subjects.

In underweight children, indicators
of the first group were coincident but
not with the same consistency. Fat-
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folds were coincident and this points
to the high degree of leanness of the
subjects. The coincidence between
FW and %BF contrasted with the
difference found between LBW and
AKS. The circumstance that all the
subjects showed an AKS Index above
the 10th percentile, meaning that
there was no actual impairment of
LBW, was of great significance in
the definition that these underweight
subjects were not actually under-
nourished. AKS was also coincident
with mesomorphy ratings showing the
close relationship between the second
component and fat-free mass develop-
ment.

The wide range found in SDD, the
same as it happened with the over-
weights, could be related to the under-
lying genetic influence in the features
of body build which determine a
basic somatotype. Nutritional dis-
turbances influence the phenotype
but the basic morphological patterns
were comparatively stable [11, 35].

In this paper we have selected sever-
al anthropometric criteria with the
purpose of establishing a quantifica-
tion of different features which usually
accompany malnutrition. Of course,
there are many other indicators avail-
able and the present selection was
made according to our own experience.
The result can be improved by includ-
ing new criteria or excluding some of
the present ones. Though the scoring
systems are always arbitrary, we fol-
lowed a systematization based upon
the theoretical ability of each crite-
rion to express the variations of body
components.

3
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It is evident that the different
anthropometric criteria of malnutri-
tion may yield widely different esti-
mations of the prevalence of malnu-
trition and different age-specific pre-
valence patterns [38]. This is also
valid for individual assessment. We
agree with Trowbridge [38] in that
malnutrition cannot be considered a
single homogeneous entity which
should be measured by a given an-
thropometric indicator. As different
indicators give different estimates of
malnutrition, score systems combin-
ing several of these indicators, one
for obesity and another for under-
nutrition, will be useful, especially
when the diagnosis is doubtful.
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