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BODY COMPOSITION OF ADOLESCENT BOYS AND
GIRLS

b y  Z. Gavrilovic

(Laboratory of Human Biology, Institute of Biology, Faculty of Sciences, Novi Sad 
University, Novi Sad, Jugoslavia)

A b s t r a c t .  The relationship between body composition and body weight was 
investigated in a group of 111 young men and women of seventeen years of 
age. Specific body weight was calculated according to P a sca le’s equation from 
subscapular skinfold thickness, and the fat percentage of body weight by using 
the tables by R a th b u n  and P a ce . From the body weight and fat percentage 
of body weight the amount of body fat and lean body mass were calculated. 
These data were compared to results obtained in persons of both sexes, of 20 — 
29 and 60 — 69 years of age. The seventeen year old persons of both sexes dis­
played the lowest body weight, body fat and lean body mass values, as well as 
the smallest subscapular skinfold thicknesses. All of these parameters increase 
with age, and no difference in lean body mass between the adults of 20 — 29 and 
60 — 69 years in both sexes was found. The lowest correlation coefficients were 
found in seventeen year old young men and girls between body weight and 
subscapular skinfold thickness (0.33), between body weight and lean body mass 
(0.93). In the same group, the correlation coefficient between body weight and 
body fat was higher in young men (0.64) than in girls (0.57).
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In tro d u c tio n

I t  is w ell-know n th a t  th e re  are m ethods o f analyzing  th e  p ro p o rtio n  of th e  
fa t  am o u n t an d  lean  body  m ass in  th e  o rgan ism . T hus an  in sigh t in to  th e  body  
com position  of th e  h u m an  o rganism  a t th e  vario u s d iffe ren t stages o f on to g en e­
sis is possible. T he b o d y  w eigh t and  th e  th ick n ess  o f vario u s skinfolds are used  
for th is  p u rpose , in  th e ir  basis b o d y  com position  is de term ined .

T he p re sen t s tu d y  is s triv in g  to  get in sig h t in to  th e  body  w eight of 17-year- 
old boys an d  girls. B ody  w eigh t refers to  th e  f a t  a m o u n t an d  lean  body  m ass 
in th e  organism .

M ateria l an d  M ethods

F ifty -sev en  boys an d  54 girls, 17 years o ld, w ere su b jec ted  to  th e  s tu d y . 
G roups o f a d u lt in d iv id u a ls  o f b o th  sexes b e tw een  2 0 —30 and  60— 69 years 
of age w ere ta k e n  fo r com parison . T here  w ere 57 m en an d  114 w om an  in  th e  
20—30 years o ld  age group . D a ta  of 101 m en  an d  67 w om en w ere ana lyzed  
in  th e  agegroup  o f 60— 69 years. All s tu d ie d  ind iv id u a ls  were n a tiv e s  of th e  
V ojvod ina, Ju g o slav ia .
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T h e  resu lts  o b ta in ed  w ere an a ly zed  b y  v a ria tio n a l s ta t is t ic a l  m e th o d s. T h e  
co rre la tio n  coefficients an d  regression  curves w ere ca lcu la ted  (H a d ziv u k o v ic  
1973).

B o d y  w eigh t w as m easu red  on a decim al scale an d  su b sc a p u la r  sk in fo ld  
th ick n ess  w ith  J o h n  B ull’s calipers ap p ly in g  a c o n s ta n t p ressu re  o f 10 gm  p e r 
1 sq .m m , of sk in .

F o r  ca lcu la tin g  th e  p e r  cen t of b o d y  fa t ,  th e  specific b o d y  w eig h t w as 
ca lcu la ted  accord ing  to  th e  eq u a tio n  o f P ascalé  L . R .:

D  =  1.0896— 0.0179 • *

w here  D  is th e  specific b o d y  w eigh t, x  th e  sk in fo ld  th ickness a t  th e  level o f th e  
r ig h t  scap u la r  angle, expressed  in  cen tim e tres .

T h e  f a t  co n te n t in  p e r c en t is o b ta in e d  b y  read in g  off th e  co rrespond ing  
va lu es  in  R a th b u n  an d  P a c e ’s (1945) ta b le  o f specific b o d y  w e igh t. T he 
a m o u n t o f b o d y  f a t  is ca lcu la ted  from  th e  b o d y  w eigh t an d  th e  f a t  p e rcen tag e  
in  th e  o rgan ism . B y  su b tra c tin g  th e  b o d y  fa t  a m o u n t in  k ilogram s fro m  t h t  
b o d y  w eigh t in  k ilogram s th e  lean  b o d y  m ass in  k ilogram s is o b ta in ed .

R esults and  D iscussion

T ab le  1 p resen ts  th e  re su lts  of th e  a u th o r’s s tu d ies  of his find ings in  a d u lt 
an d  e lder ind iv id u a ls  b y  sex.

Table 1

Body composition according to sex and age

<J
P a ra m e te rs 17 20— 30 60— 69

X SD X SD X SD

Body weight, kg 64.94 7.63 71.10 9.14 74.15 13.79
Fat, kg 8.99 2.45 11.91 3.86 14.30 6.69
Lean body mass, kg 55.77 6.13 59.23 6.61 59.52 8.13
Subscapular skinfold, mm 99.12 29.53 134.84 43.71 156.67 65.03

N 57 57 101

$
P a ra m e te rs 17 2 0 - -30 60— 69

SD X SD X SD

Body weight, kg 54.89 5.16 61.36 10.72 69.75 10.84
Fat, kg 9.82 2.53 14.28 6.09 20.35 7.53
Lean body mass, kg 45.20 4.41 47.07 6.31 49.40 6.31
Subscapular skinfold, mm 148.44 42.22 206.66 64.60 268.48 83.13

N 54 114 67
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Fig. 1: Relation between body weight and body fat in 17 year old boys and girls

Fig. 2: Relation between body weight and lean body mass in 17 year old boys and girls
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Fig. 3: Relation between body weight and subscapular skinfold in 17 year old boys and girls

Fig. 4: Relation between body weight and body fat in 20 — 30 year old'men’and women
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Fig. 5: Relation between body weight and lean body mass in 20 — 30 year old men and women

Fig. 6: Relation between body weight and subscapular skinfold in 20 — 30 year old men and
women
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I t  is to  be seen th a t  17 y e a r old boys h av e  a h ig h er bo d y  w eigh t (64.94 kg) 
th a n  th e  girls o f th e  sam e age (54.89 kg). H ow ever, th e  sk in fo ld  th ick n ess  
below  th e  shou lder b lade is la rg e r in  girls (1.4844 m m ) th a n  in  boys (0.9912 m m ). 
T he sam e applies to  ad u lt an d  o lder m en an d  w om en w ith  heav ie r b o d y  w eigh t 
an d  m ore considerab le  su b scap u la r sk in fo ld  th ickness. T he bo d y  fa t  c o n te n t 
is h ig h er in  a d u lt m en th a n  w om en an d  increases w ith  age in  b o th  sexes. I t  
has n o t re la tio n  to  th e  lean  b o d y  m ass, th e  a m o u n t of w hich in  th e  o rgan ism  
is in  all age g roups sm aller in  fem ales. W hile th e  lean  bo d y  m ass increases 
w ith  age in  fem ales, no d ifference is observed  b e tw een  th e  age groups 20— 30 
and  6 0 —69 in m ales.

B y  d e te rm in in g  th e  co rre la tion  coefficien t be tw een  bo d y  w eigh t and  a m o u n t 
o f b o d y  f a t  (F ig . 1), th e  regression curves differ accord ing  to  sex, i.e. th e  co rre la ­
tio n  coeffic ien t is s lig h tly  h igher in  adolescen t boys an d  girls.

T he co rre la tio n  coeffic ien t betw een body  w eigh t an d  lean  body  m ass is v e ry  
high in  17 y e a r o ld  boys an d  girls (F ig. 2) an d  th e  regression curves have  th e  
sam e tre n d .

T he co rre la tio n  coefficien t betw een  body  w eigh t an d  su b scap u la r sk in fo ld  
th ick n ess  is low er in  17 y e a r old girls th a n  boys; being m ore va riab le  in  girls
(F ig . 3).
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Fig. 7: Relation between body weight and body fat in 60 — 69 year old men and women



Fig. 8: Relation between body weight and lean body mass in 60 — 69 year old men and women

In  th e  20— 30 years  o ld  o f b o th  sexes ad u lts , th e  co rre la tio n  betw een  bo d y  
w eigh t and  bo d y  fa t  is m uch  h ig h er th a n  in 17 y ea r old boys an d  girls, w ith  
a considerab ly  h igher v a r ia b ili ty  o f f a t  am o u n t depend ing  on th e  b o d y  w eigh t 
(F ig . 4).

T he co rre la tio n  b e tw een  b o d y  w eigh t and  lean  b o d y  m ass in  20— 30 year- 
old in d iv idua ls is as h ig h  as in  17 y ea r old boys an d  girls (F ig . 5).

H ow ever, th e  co rre la tio n  betw een  body  w eigh t a n d  su b scap u la r sk infold  
th ickness is m ark ed ly  stro n g er, being  w ith in  th e  lim its  of th e  s tro n g e r co rre la ­
tio n  (F ig . 6).

In  60 —69 y e a r old in d iv id u a ls  th e  co rre la tio n  b e tw een  bo d y  w eigh t an d  bo d y  
fa t  am o u n t is v e ry  s tro n g  in  b o th  sexes w ith  h ig h er v a r ia b ility  in  fem ales
(Fig- 7).

T he co rre la tion  be tw een  bo d y  w eigh t and  lean  b o d y  m ass in  o lder persons 
is v e ry  s tro n g  in  m en a n d  s tro n g  in  w om en, w ith  a h ig h er v a r ia b ility  of in d iv id ­
ua l find ings in  m ales (F ig . 8).

T he in te rre la tio n sh ip  betw een  b o d y  w eight an d  su b scap u la r  sk infold  th ic k ­
ness in  th e  o ldest in d iv id u a ls  is v e ry  s tro n g  in  m en, s tro n g  in  w om en, w ith  
h igher v a ria b ility  o f  in d iv id u a l values in  fem ales (F ig . 9).

T he stud ies se t fo r th  here show  th a t  adolescen t ind iv id u a ls  o f b o th  sexes 
differ in  th e ir  b o d y  com position  from  ad u lts  o f th e  age groups o f 20 —30 an d  
60—69 years. T h ey  d isp lay  th e  sm allest bo d y  w eigh t, b o d y  f a t  am o u n t an d  
su b scap u la r sk in fo ld  th ickness. T h e ir co rre la tion  coefficients betw een bo d y
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Fig. 9: Relation between body weight and sub scapular skinfold in 60—69 year old men and
women

w eig h t an d  b o d y  f a t  a m o u n t as w ell as be tw een  b o d y  w eigh t a n d  su b scap u la r 
sk in fo ld  th ickness, re sp ec tiv e ly  are  th e  low est. T he co rre la tio n  be tw een  bo d y  
w e ig h t an d  lean  bo d y  m ass is v e ry  s tro n g  in  17 y e a r o ld  boys a n d  girls, show ­
in g  a  tre n d  to  decrease w ith  th e  increasing  age in  th e  fem ales.
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