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Some a n th ro p o m e tr ic  variab les a n d  b o d y  com position  w ere  s tu d ie d  
in  62 obese ch ild ren  ra n g in g  in  age from  7 to  14 y ears . B ody  fa t  p e r  c e n t w as 
estim a ted  b y  p red ic tio n  equa tions from  five  sk in fo ld s an d  com pared  to  th e  
percen tu a l va lue  o f  b o d y  w eigh t referred  to  th e  s ta tu re .

T he im p o rtan ce  o f  b o d y  com position  in  th e  in d iv id u a l an th ro p o m e tr ic  
assessm ent o f  obese p a tie n ts  is stressed, since e v id e n t d iscrepancies h a v e  been 
found  w hen co m p arin g  th e se  criteria . T he p e r  c e n t o f  body  fa t is th e  re liab le  
in d ica to r o f  th e  degree  o f  obesity .

Obesity, in spite of being a common 
pathological condition, has no satis­
factory definition [1, 5]. D ifferent 
indices have been suggested for its 
characterization [9, 18] of which ex­
cess body weight relative to  age and 
the ratio  of standard reference weight 
for height (IW/АН) are those mostly 
used [10, 11]. Still, these indices in­
clude cases with heavy lean body 
mass, and obesity and overweight 
cannot be regarded as synonyms, 
because muscular development, body 
build and the changes in body com­
position are all to be taken  into 
consideration.

In  the  last 20 years much progress 
has been made in the estim ation of 
body composition, allowing to  de­
term ine with great accuracy the  pro­
portion of body fat and lean body

mass. The m ost common m ethods are 
based on skinfold measurements and 
these, being simple, safe and painless, 
are suitable for routine use in children 
[4, 15].

We have performed anthropom etric 
assessments in obese children, taking 
into account the above-mentioned 
considerations.

M a t e r i a l  a n d  M e t h o d s

T h ir ty  g irls a n d  32 boys ra n g in g  in  age  
from  7 to  14 y e a rs  h ave  been  s tu d ie d . 
In  each o f  th e m , th e  s ta tu re  w as m easu red  
to  th e  n e a re s t m m  an d  body  w e ig h t to  th e  
n eares t 0.1 kg , a n d  th e  IW /А Н  w as c a lc u ­
la ted . Skinfo ld  th icknesses w ere o b ta in e d  
w ith  a  H o lta in  ca lip e r w ith  1 0 g /m m 2 s ta n d ­
ard  p ressu re  on  th e  r ig h t side a t  5 s ite s  
(biceps, tr icep s , su b scap u la r, su p ra ilia c ,a n d  
calf) an d  w ere reco rded  in  d u p lic a te  b y  th e  
sam e tra in e d  ex am in er.

* O n leave from  In s ti tu to  S u p erio r de C ienciasM edicas de  la  H ab a n a , H a b a n a , C uba
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S kin fo ld s w ere e s t im a te d  b y  th e  s ta n d ­
a r d  tech n iq u e  [20], e x c e p t t h a t  th e  subscap ­
u la r  sk infold  w as ta k e n  a t  a n  ang le  o f 
a b o u t  45° to  th e  v e rtic a l, a n d  th e  suprailiac  
sk in fo ld  w as m easu red  im m e d ia te ly  above 
th e  ilia c  crest in  th e  m id -a x il la ry  line [3].

B o d y  fa t per cen t w a s  e s t im a te d  b y  th e  
p re d ic tio n  equations fro m  f iv e  sk in fo lds for 
g ir ls  a n d  boys [12] a s  fo llow s:

y  =  39.024a; — 43.435 fo r g ir ls , and  
y  =  29.344a; — 27.410 fo r b o y s , w here 
y  =  fa t  in per c en t o f  b o d y  w eigh t, and  
X —  log  o f th e  sum  o f  th e  5 sk in fo ld  m eas­

u re m e n ts .
I n  each  pa tien t, X - ra y s  w ere  m ad e  o f  th e  

w r is t  a re a  to  de te rm ine  s k e le ta l age  acco rd ­
in g  to  th e  G reulich—P y le  a t la s  [7].

M ean s and  s ta n d a rd  d e v ia t io n s  w ere ca l­
c u la te d  for all m easu rem en ts  a n d  com pared 
to  th e  d a ta  ob ta ined  b y  E ib e n  in  H ungary . 
S tu d e n t ’s f-test w as u se d  fo r b in a ry  com par­
iso n s . T he P earson  c o rre la tio n  coefficient 
a n d  regression  lines w ere  a lso  assessed [17].

R e s u l t s

In  Tables I  and I I  are  shown the 
m eans, standard deviations and the 
significant differences o f the an­

thropom etric da ta  of obese patients 
and those to  be found in Eiben’s 
study.

Fig. 1 dem onstrates the body 
of obese girls and boys, plotted on 
weight-age charts. F ifteen boys and 
13 girls were over the  97th percentile, 
and  only 3 of each sex were between 
the  75th and 90th percentiles; the 
la tte r  exhibited the  smallest height. 
The distribution o f height in both 
sexes is shown in Fig. 2. The height of 
alm ost all children was a t  or over the 
50th percentile, as reported by other 
authors, too [6, 8.]

Fig. 3. compares 5 skinfold thick­
nesses in normal and obese girls and 
boys of different ages. The fat distribu­
tion  in  both sexes was similar as tha t 
obtained by Parizkova [14]. There 
were no sex differences in  the amount 
o f subcutaneous fat. The greatest 
deviation from the  standard  values 
was observed in th e  subscapular 
skinfold.
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T a b l e  I

Mean values of somatic indicators in obese girls and control group at different ages

W eight
(ig>

S tature
(cm)

TS
(mm)

BS
(mm)

SS
(mm)

SI
(mm)

CALF
(mm)

Control X 31.06 137.97 12.10 7.70 9.46 13.19 14.32
10 years S.D. 6.66 7.24 4.14 3.37 5.28 6.59 5.02

Obese X 53.23**** 145.55** 18.03**** 10.53 26.93**** 22.16*** 22.87****
S.D. 5.30 1.96 1.60 2.17 4.15 4.21 4.32

Control X 35.30 144.07 11.72 8.21 9.89 14.07 14.21
11 years S.D. 7.00 5.41 4.16 3.66 5.90 7.63 4.88

Obese X 69.33**** 157.86**** 23.34**** 12.48** 24.48**** 21.88* 23.36****
S.D. 14.07 8.87 5.55 2.34 7.40 6.34 2.71

Control X 40.28 148.09 12.18 8.12 11.17 15.29 15.30
S.D. 8.26 6.19 5.50 3.98 7.61 9.63 6.36

12 years Obese X 76.30**** 158.23**** 24.77**** 13.23*** 26.03**** 23.63* 32.07****
S.D. 9.31 8.53 3.46 1.93 4.36 3.70 4.20

Control X 45.36 155.80 12.89 8.61 12.45 16.49 15.76
S.D. 8.53 6.48 5.63 3.78 6.58 8.43 5.79

13 years Obese X 69.47**** 155.43 21.13** 11.07 22.27* 22.60ns 22.33
S.D. 9.79 4.38 6.0 3.80 7.13 9.95 5.15

Control X 48.77 158.26 14.22 8 .8 8 13.63 17.50 16.63
S.D. 8.31 5.83 5.61 3.66 6.19 7.95 5.79”'

14 years Obese X 76.08**** 158.58 21.90*** 11.44 24.04**** 18.68”" 21.92”"
S.D. 7.93 4.60 6.71 2.54 7.70 4.56 9.18

*p <  0.05 **p <  0.02 ***p <  0.01 ****p <  0.001 ; TS =  triceps skinfold ; BS =  biceps skinfold ; SS =  subscapular skinfold ; ^
SI =  suprailiac skinfold
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T a b le  I I

M ean values o f som atic  in d ica to rs  in  obese boys a n d  con tro l g roup  a t  d iffe ren t ages

Weight
(kg)

Stature
(cm)

TS
(mm)

BS
(mm)

ss
(mm)

SI
(mm)

CALF
(mm)

Control X 28.91 137.87 10.34 6.27 6.93 10.29 11.68
9 years S.D. 6.27 6.36 4.03 2.88 4.33 7.73 6.60

Obese X 66.60**** 143.12**** 21.08**** 12.92**** 22.48**** 19.20** 24.62****

S.D. 10.63 6.72 6.42 4.32 8.81 6.63 6.19

Control X 32.33 139.10 10.30 6.37 8.13 11.92 12.07

10 years S.D. 6.44 6.28 4.47 3.67 6.60 8.94 6.78
Obese X 67.74**** 146.80** 19.40**** 11.76*** 21.68**** 19.44 23.30****

S.D. 7.86 10.33 3.91 3.28 2.69 6.96 4.17
Control X 34.40 142.46 10.31 7.01 8.38 12.59 12.35

11 years S.D. 6.46 6.22 6.37 4.34 6.06 9.99 6.67

Obese X 63.88**** 164.88**** 19.77**** 11.60** 21.87**** 18.80 27.52****

S.D. 11.87 12.48 3.63 2.20 6.64 4.93 6.39
Control X 38.78 148.26 10.82 7.04 8.96 12.87 13.20

12 years S.D. 7.69 6.86 6.03 4.23 5.89 8.99 6.29
Obese X 78.89**** 165.78*** 26.38**** 14.31**** 31.22**** 23.66**** 31 g?****

S.D. 17.83 6.79 6.08 3.06 4.93 6.16 8.53
Control X 43.79 165.21 10.21 7.17 9.16 13.29 13.33

13 years S.D. 9.24 8.39 6.26 4.08 6.81 9.92 6.90
Obese X 70.70**** 168.43 18.65*** 9.85 24.80**** 20.35 24.76****

- S.D. 6.79 3.32 4.10 0.97 6.44 2.61 3.18

p  <  0.05 **p <  0.02 ***p <  0.01 * * * * p  <  0 .0 0 1
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Individual values and regression 
line w ith the correlation coefficient 
for absolute body fa t and body weight 
in obese girls and boys are presented 
in Fig. 4.

In  Table I I I  some obese children 
sim ilar in height were arranged in 
pairs, to  compare their body weight, 
the  percentual value of ideal weight 
for actual height, and  the  body fat 
per cent. Evident discrepancies were 
found between the IW /АН ratio and 
th e  per cent of body fat.

H eavier children exhibited greater 
am ounts of body fat, b u t this was 
no t th e  rule. This is seen in  Fig. 5, 
where o f 2 patients w ith the  same 
s ta tu re  the  heavier was less obese than 
the  higher.

Fig. 6 presents the correlation ob­
ta ined  between skeletal age and chron­
ological age. Some patients, mainly 
am ong th e  girls, displayed an  accelera­
tion  o f skeletal age, as reported also 
by  o ther authors [2, 8].
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T a b l e  I I I
P a ired  co m p ariso n  o f  obese ch ild ren  sim ila r in  he igh t

P atien t H eigh t, cm Body w eight, kg IW /А Н  per cent Body fa t per cen t

1. girl 148.8 55.30 133.96 36.24
2. girl 149.0 55.30 133.96 33.03
3. girl 160.1 77.10 142.74 37.84
4. girl 163.0 77.00 138.04 30.63
6. boy 145.4 52.5 131.91 32.33
6. boy 145.4 57.4 144.22 31.10
7. boy 153.8 62.0 140.75 28.27
8. boy 153.8 61.4 139.48 31.67

F io . 6
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D isc u ssio n

In  th e  assessment of the  nutritional 
s ta tu s  in  a community, the  percentile 
c f  body  weight for age, or the per- 
cen tual value of body weight referred 
to  height may yield sufficient in­
form ation. In paediatric practice, 
however, individual assessm ent is ne­
cessary, and for this purpose more 
reliable da ta  are needed.

The index IW/АН is the  most 
widely used indicator of obesity [18] 
because it allows a fairly satisfactory 
estim ation  of overweight children in 
field-w ork. In clinical studies, how­
ever, th e  body composition, the  per 
cent o f body fat and/or the  per cent 
of lean body mass m ust also be taken 
in to  consideration. F irst of all, not all 
overw eight individuals are obese, and 
m any subjects with high lean body 
m ass have been classified in Ihat 
m anner; on the other hand, if  some 
of th e  body tissues have been replaced 
by  fa t, obesity may be present, al­
though  the  body mass lies w ithin the 
accepted  limits [5]. To te s t th is, paired 
comparisons were perform ed (Table
I I I ) .  This method revealed basic dis­
crepancies.

P a tien ts  1 and 2 had practically  the 
sam e height, their body weight and 
th e ir IW /АН values were identical, 
thus, according to this index they  had 
the  sam e degree of overweight. Still, 
w hen th e  per cent of body fa t  was cal­
cu la ted  for each of them , p a tien t 1 
was found to have more body fa t than  
th e  o ther.

P a tien ts  3 and 4 differed in  their 
IW /А Н  by 4.7%, but in  the  per cent

of body fa t a greater difference was 
obtained. Therefore, the quantitative 
inform ation offered by the IW /AH 
ratio is no t always proportional to  the 
actual fa t mass, and in some cases the 
inform ation is paradoxial. F o r ex­
ample, pa tien t 5 had a lower body 
weight and a lower IW /AH ratio  than  
patient 6, bu t a higher per cent of 
body fat. The same was the  situation 
with patien ts 7 and 8, in th a t  both 
had the same height w ith a small 
difference in body weight, b u t al­
though the  heavier one exhibited a 
slightly higher IW/AH ratio, he was 
less obese than  patient 8 (Table III , 
Fig. 5).

The m ethod allows reliably to  as­
sess the proportion of the fa t mass 
and its changes in response to  dietetic 
trea tm ent or physical training pro- 
gramlnes, as it has been observed by 
some authors [13]. A t the same time, 
there are cases in which exercise 
and/or d ietary  treatm ent causes a 
change in body composition w ith­
out a loss of weight. These cases m ust 
be considered successful [14] and 
thus, if  a reliable study of metabolic 
variables is done in obese individuals, 
their body composition m ust be taken 
into consideration.

A c k n o w l e d g e m e n t
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