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Abstract: The body’s fat suit lies adherent to the muscle and is covered and 
held in place by the skin. The suit is not of even thickness. It varies from a few 
millimeters to 60 or more. It is a living suit — rich in blood and nerve supply. It 
grows with the developing body, changing in size and thickness with age, activ
ity and nutrition.

Measurement. The variable thickness of the fat suit can be represented by a 
sampling of thickness measurements in the various regions of the body. A plot 
of the raw score thickness values represents the absolute subcutaneous adipose 
tissue pattern and gives a visual graphical representation of it. When the absolute 
score values are converted into their Z score equivalents, pattern differences due 
to amount of fat are eliminated. The degree of similarity between relative fat 
patterns can be determined b y  using Ga r n ’s (1955) standard deviation of the 
differences in z scores (sigma d z), the correlation of the Z transforms, or by a 
delta vector technique developed by MacD onald  (1978).

Results. Subcutaneous adipose tissue thickness measurements were taken at 15 
sites on 20 sets of twins at The University of Western Ontario anthropometrical 
laboratory. The patterns were assessed for similarity and were found to differ 
no more than a single individual could differ from himself. The genetic control 
over the variation was found to be extremely high.

Y u h a s z  (1977) has shown that male and female athletes as separate groups have 
patterns similar to each other and to their normal peers. However, intrasport 
comparison reveals dissimilar individual fat patterns among athletes in the 
same sport discipline. The relative fat pattern appears to be an individual char
acteristic, and shows a high degree of stability throughout one’s adult life. Dietary 
restrictions or overnutrition, resulting in changes in total body fatness don’t 
appear to influence the body fat pattern.
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Introduction

H u m an  beings sto re  th e ir  energy  as fa t in specialized  cells lo ca ted  in te r 
n a lly  — in  th e  chest c a v ity , an d  ex te rn a lly  u n d er th e  sk in  an d  ad h e ren t to  th e  
fascia an d  m uscle. T he su b cu tan eo u s  adipose tissue  can  be  dep icted  as a close 
f i t t in g  bo d y  fa t  su it t h a t  is held  in  p lace b y  th e  skin . W ith  gross an a to m ica l 
d issection  th e  fa t  su it can  be d issected  from  th e  overly ing  m uscle. T he overall 
d im ension, size an d  m ass o f  th e  fa t  su it is d ep en d en t u p o n  th e  b o d y ’s skele ta l 
an d  m uscu la r s tru c tu re .

T he fa t  su it — u n like  o th e r c lo th ing  used as th e rm a l in su la to rs  is n o t 
o f even th ickness, h u t  v a rie s  ap p rec iab ly  in  th e  sam e in d iv id u a l. O ver som e 
bo d y  p a r ts  th e re  is v e ry  l i t t le  fa t, over o thers th e re  is a g rea t deal. These fa t  
pads — th e  re la tiv e ly  g re a te r  th ickness of th e  su b cu tan eo u s ad ipose tissue in
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specifically  iso la ted  b o d y  reg ions — are com m on an d  n o rm al. F a t  pads are 
lo ca ted  on th e  abdom en , over th e  iliac crest, over th e  sac ru m , betw een  and  
below  th e  scapulae, on th e  in n e r  th ig h , over th e  tro c h a n te r , on  th e  calf, an d  
elsew here. Several v a ria tio n s  an d  com binations are  possible a n d  th e y ’re  n o t 
necessarily  associated  w ith  sex , age, o b es ity  or leanness, o r b o d y  ty p e . There 
is no fa t  on th e  eyelids, a n d  none on th e  m ale sex  organ. I t  is a ‘liv ing ’ su it, 
rich  in  b lood su p p ly  an d  n e rv e , an d  m etabo lica lly  ac tive . I t  grow s w ith  th e  
developing  body , a n d  can change in  th ickness from  season to  season, an d  for 
som e m o n th  to  m o n th . T he su it is b ila te ra lly  sym m etrica l. I ts  w eight m ay  be 
as low  as 4 — 5 %  o f th e  b o d y  w eigh t (2 or 3 kg) an d  as h igh as 60%  o f th e  body  
w eight (1 2 5 -1 3 0  kg).

The m a tu re  m ale’s fa t  su it can  be d iffe ren tia ted  from  th e  m a tu re  fem ale 
su it n o t only  b y  its  size an d  b y  th e  b reasts  b u t  by  th e  re la tiv e  g re a te r  th ickness 
o f  th e  fem ale su it in  th e  u p p e r a rm , an d  u p p e r leg a n d  over th e  g lu tea ls , w hereas 
th e  m a le ’s su it is th ic k e r  in  th e  tru n k  a n d  th in n e r in  th e  a rm s an d  legs w ith  a 
sm aller am o u n t over th e  g lu tea ls . T he th ickness o f  th e  su b cu tan eo u s  adipose 
tissu e  m easured  a t  53 sites (E dw a rd s  1951) an d  th e n  av erag ed  for th e  en tire  
fa t  su it has been e s tim a ted  to  be 12 m m  for w om en an d  7.5 m m  for m en. 
The n o rm a l fem ale has an  average  su bcu taneous fa t  th ick n ess  ap p ro x im ate ly  
1.75 tim es  th a t  o f  th e  n o rm a l m ale. E dw ards also found  th a t  th e  ty p ica l 
fa t  p a t te rn  for w om en rem ain s c o n s ta n t over a w ide ran g e  o f bo d y  w eight 
an d  fa tn ess .

H u m a n  adipose tissue  com prises a  very  large share  o f th e  b o d y ’s m ass. 
W om en, over 30 y ea rs  of age, have  av erag e  to ta l  b o d y  fa t  va lu es  o f 32 to  36 
p er cen t, w hile th e ir  m uscle w eigh t is a p p ro x im a te ly  2 8 —30 p e rcen t an d  th e ir  
bone w eight ap p ro x im a te ly  14— 15 p e rcen t w hen com pared  to  th e ir  to ta l  body  
w eight. T he sam e age group  o f m ales w ill average 25 to  28 p e rcen t b o d y  fa t, 
40 %  m uscle an d  15 p e rcen t bone. W om en have over o n e-h a lf o f th e  w eight 
o f th e ir  su bcu taneous adipose tissue on th e ir  legs, ab o u t 3 0%  on th e ir  t ru n k  
an d  15%  on th e ir  arm s. T he e s tim a te  fo r m en differs. T hey  h av e  m ore on th e ir  
tru n k , a p p ro x im a te ly  60% , 3 0%  on th e ir  legs an d  10%  on th e ir  arm s.

T he su b cu tan eo u s adipose tissu e  is th e  largest sto rehouse  o f  energy . R ecent 
ca d a v e r analysis (R o ss  e t al. 1981) suggests th a t  75 to  85%  o f th e  to ta l  adipose 
tissu e  is loca ted  ex te rn a lly , a n d  15 to  25%  in te rn a lly . T he p ercen tag e  varies 
b e tw een  ind iv id u a ls  an d  w ith  sex, an d  increases w ith  increasing  fa tness. I t  
w ould  be unw ise to  assum e th a t  a c o n s ta n t p ro p o rtio n  an d  a h igh  re la tionsh ip  
ex ists  betw een th e  a m o u n t o f  in te rn a l and  ex te rn a l b o d y  fa t.

T he am o u n t an d  d is tr ib u tio n  o f th e  sub cu tan eo u s adipose tissu e  has a g rea t 
deal to  do w ith  one’s b o d y  shape an d  ap p earan ce . Changes in  co n to u r o f th e  
m a tu re  b o d y  occurs p re d o m in a n tly  because of increases in  th e  th ickness of th e  
sub cu tan eo u s ad ipose  tissue . In  m a n y  cases, a lte ra tio n s  in  th e  a m o u n t and  
lo ca tio n  o f one’s ex te rn a l f a t  is o f deep concern an d  w o rry  to  m an y  people. 
R esearch  in v es tig a tio n s  in  th is  area are  a tte m p tin g  to  solve som e o f these  
problem s.

Measurement

In  v ivo  m easu rem en t of th e  th ick n ess  of th e  su b cu tan eo u s adipose tissue 
la y e r  h as  been accom plished  rad io g rap h ica lly , an d  m ore re c e n tly  b y  u ltra 
sound, b u t  h a sn ’t  gained w idespread  use w ith  e ith e r  in s tru m e n t due to  equip-
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m en t cost an d /o r safe ty . Specifically  designed  calipers such  as th e  H arp en d en  
ca liper are  sim ple to  use, re la tiv e ly  inexpensive , have  been  v a lid a te d  and  
h a v e  gained w idespread  accep tan ce  fo r th e  m easu rem en t o f  th e  subcu tan eo u s 
ad ipose  tissue . I f  a su ffic ien t n u m b er o f  f a t  s ite  locations a re  selected  from  one 
side a n d  from  th e  various regions of th e  body , th e  m ass o f  th e  e x te rn a l fa t  
a n d  th e  v a r ia tio n  in  th ick n ess  of th e  f a t  su it can  he p ro p e rly  rep resen ted . To 
sa tis fy  these  c rite ria , th e  n u m b e r  of m easu rem en t sites shou ld  be from  10 to  
16. T he site  lo ca tions th a t  h a v e  been u sed  are  th e  b iceps, tr ic ep s , sub  scap u la r, 
supra-iliac , m id  ax illa ry , p ec to ra l or ju x ta  n ipp le , um bilicus, fro n t an d  rea r 
th ig h , re a r  an d  m edial calf, tro c h a n te r , low er m edial an d  u p p e r m edial th ig h , 
p u b is  an d  fo rearm . The h e a d , hands a n d  fee t a re  ra re ly , i f  ever, m easu red . T he 
g lu tea l region o u g h t to  be  m easured  b u t  for p rac tica l a n d  personal reasons 
has n o t been m easured .

Subcutaneous adipose tissue classification by body region

The no rm al m ale and fem ale  fa t p a t te rn  or co n fo rm atio n  b y  bo d y  reg ion  is 
w ell recognized an d  easily  described. F u r th e r  a tte m p ts  h a v e  been  m ade a t  
v e rb a l or descrip tive  sub-c lassifica tions w ith in  these  p a tte rn s  w ith  lim ited  
success. In d ic a tin g  th e  g re a te r  re la tive  th ick n ess  of th e  ad ipose tissu e  in  one 
or m ore of th e  regions an d  labelling  th e  c lassifica tion  is o f  general use a t  best. 
T here  are  a few  fem ales w ho d is tr ib u te  th e ir  b o d y  fa t  like th e  m ale n o rm , and  
th e re  are  m ales who d is tr ib u te  th e ir  f a t  s im ilar to  th e  fem ale no rm . Some 
ind iv id u a ls  h av e  co n cen tra tio n s  in  th e  low er b o d y  region. T h is la t te r  c lassifica
tio n  occurs w ith  som e freq u en cy  w ith  w om en. T hey  h av e  excep tio n a lly  large 
am o u n ts  of fa t  on th e  low er an d  up p er leg , over th e  g lu tea ls , and  th ro u g h o u t 
th e  pelvic reg ion , w ith  v e ry  low deposits on th e  tru n k  a n d  low er a n d  upper 
arm s. V isual ju d g m en ts  o f  b o d y  fa t c lass ifica tio n  have  o n ly  re su lted  in  a few 
gross classifications. W e m u s t  rely  on m easu rem en t an d  p a tte rn  analysis  to  
be m ore precise in  recognizing  ad d itio n a l fa t p a tte rn s . F o r exam ple, an  ind i
v id u a l m ay  d isp lay  a ty p ic a l male n o rm a l p a tte rn , ex cep t for w ide v a ria tio n  
in  th e  sub -scap u la r area, o r in  tw o a reas such  as th e  sup ra-iliac  and  the  ju x ta -  
n ipp le  sites. A re th e  v a r ia tio n s  su ffic ien tly  large , an d  do th e y  occur w ith  su f
fic ien t frequency  to  be lab e lled  as d iffe ren t ty p e s?

|Subcutaneous adipose tissue patterning

T he d is tr ib u tio n  of th e  su b cu tan eo u s ad ipose tissue  can  be ob jec tified  b y  
m easuring  th e  th ickness o f  th e  adipose tissu e  lay e r a t  d iffe ren t b o d y  sites an d  
p lo ttin g  th e  ra w  score th ick n ess  va lu es  on a su itab le  co o rd in a te  g rap h ; in  
a specific or se t sequence a n d  jo in ing  th e  p lo tte d  p o in ts . T h is v isua l g rap h ica l 
rep re sen ta tio n  o f  th e  raw  score th ickness v alues rep re sen ts  th e  ab so lu te  su b 
cu tan eo u s adipose tissue p a t te r n  or p ro file . T his iso la ted  s ite  tech n iq u e  allows 
in d iv id u a l or g roup  values to  be p lo tte d  an d  com pared  as to  th e ir  levels of 
fa tn ess  as well as th e  sh ap e  o f  th e  p a t te rn .

I f  th e  abso lu te  (raw) score values are  c o n v e rted  in to  th e ir  z score eq u iv a len ts , 
an d  these  m easu rem en ts p lo tte d  on a su ita b le  coo rd in a te  g rap h , p a t te rn  differ
ences due solely to  th e  a m o u n t of f a t  w ou ld  be  e lim ina ted . E ach  in d iv id u a l
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m easu rem en t is expressed  re la tiv e  to  th e  g roup  m ean  value . The group v a lu e  
is th e  reference s ta n d a rd  o r  zero p a t te rn  an d  w hen expressed  g raph ica lly  is 
a s tra ig h t line p ara lle l to  th e  abscissa. T he s ta n d a rd  score or z score series o f  
p lo ts has been called  th e  re la tiv e  fa t  p a tte rn .

Ga rn  (1955) w as th e  f ir s t  to  w ork w ith  re la tiv e  bo d y  fa t  p a tte rn s  in  his 
quest to  id en tify  an d  categorize  h u m an  b o d y  fa t  p a tte rn s . H e developed a n  
ob jec tiv e , num erica l ap p ro ach  to  p a t te rn  com parison . T he degree o f s im ila rity  
be tw een  an  in d iv id u a l p a t te rn  to  th e  no rm al or zero p a t te rn  was d e te rm in ed  
b y  fin d in g  th e  s ta n d a rd  d ev ia tio n  o f th e  z scores o f th e  series o f p lo ts. H igher 
values o f  th is  in d ex  rep re sen ted  a m ore va riab le  p a tte rn , low er values, ap p ro a c h 
ing zero rep resen ted  a p a t te rn  sim ilar to  th e  no rm al p a tte rn . As a re su lt 
of th is  w ork, Ga rn  concluded  th a t  th e re  w ere m ore an d  m ore co m plica ted  
re la tiv e  fa t p a tte rn s  th a n  we could co n ven ien tly  forced in to  categories.

Ga r n  developed a n o th e r  s ta tis tic  to  com pare tw o re la tiv e  fa t p a tte rn s . 
The p rincip le  w as essen tia lly  th e  sam e as th e  one ju s t  ou tlin ed . The s ta n d a rd  
dev ia tio n  of th e  d ifferences in  z scores betw een  correspond ing  p lo ts o f th e  
tw o  p a tte rn s  (sigm a dz) w as ca lcu la ted . A value  o f  zero d efin ed  a perfec t m a tc h  
betw een  th e  z p a tte rn s , a n d  values g rea te r  th a n  0.50 in d ica ted  d iss im ila rity  
b e tw een  th e  p a tte rn s .

Ga r n ’s ap p ro ach  to  p ro v id e  a single index  fo r p a tte rn  analysis  was th e  o n ly  
tech n iq u e  developed s tr ic tly  for th is  purpose , b u t  seems to  be u n d u ly  in f lu 
enced b y  crossovers an d  co inc id en ta l po in ts . T he p ro d u c t-m o m en t co rre la tio n  
o f th e  p a ired  values w ould be  a n o th e r w ay  to  p rov ide  an  in d ex  value for p a t te rn  
com parison.

O b jective  n u m erica l app roaches to  p a tte rn  analysis h av e  and  are re s tr ic te d  
to  th e  com parison  o f th e  shapes of tw o p a tte rn s  or p ro files a t  a tim e . T h e  
com bined  effect o f th e  slopes o f th e  lines jo in ing  one p lo tte d  p o in t to  a n o th e r  
reveals th e  specific ch a rac te ris tic s  o f one’s b o d y  p a tte rn . In  o rder to  com pare  
th e  shapes o f tw o  p a tte rn s , one m u st com pare th e  slopes of co rrespond ing  
segm en ts in  sequence, a n d  com bine th em , d u  Mas (1946) in tro d u ced  th e  m e th o d  
an d  MacD onald  e x ten d ed  a n d  app lied  it  to  bo d y  fa t p a tte rn in g . MacD onald  
(1978) developed th e  d e lta  v ec to r tech n iq u e  th a t  com bines th e  segm en t-by - 
segm en t resu lts  to  p ro v id e  a precise, single m ean ingfu l v a lu e  describ ing th e  
s im ila rity /d iss im ila rity  o f  th e  p a tte rn s . The cosine o f th e  angle betw een  th e  
v ec to rs  o f a d ja c e n t p a irs  o f  m easu rem en t in  sequence w ill range from  1.0 
to  1.0.

Genetic influence

In  a s tu d y  b y  MacD o n a ld  an d  Y uhasz a t  th e  U n iv e rs ity  o f W estern  O n ta 
rio , su b cu tan eo u s adipose tissu e  m easu rem en ts were ta k e n  a t  15 sites a t  p re 
m ark ed  ana to m ica l la n d m a rk s  on 20 sets o f tw in s (nine p a irs  o f id en tica l a n d  
eleven pairs o f fra te rn a l). T he raw  score values were co n v erted  in to  th e ir  z 
score eq u iv a len ts , an d  th e se  m easu rem en ts p lo tte d  on a su itab le  co o rd in a te  
g rap h . In tra  p a ir  com parison  o f these  re la tiv e  p a tte rn s  w as m ade using  th re e  
tech n iq u es; Ga r n ’s s ta n d a rd  dev ia tio n  of th e  differences in  z scores (sigm a dz), 
th e  co rre la tion  o f  th e  z tran sfo rm s in  th e  tw o p a tte rn s  an d  a d e lta  v ec to r  
te ch n iq u e  developed b y  Ma cD o n a ld . T he resu lts  show ed a h igh  degree o f 
s im ila rity  betw een  tw ins, w h e th e r id en tica l or f ra te rn a l (F igures 1, 2).
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Fig. 1. Body fat patterns of identical twins

Fig. 2. Body fat patterns of fraternal twins

T he tw in s’ p a tte rn  p lo ts  w ere found  to  differ no m ore th a n  a single in d iv idua l 
w ould  differ from  him self. T he genetic  con tro l over th e se  values w as found  to  
be ex trem ely  high.

Athletes

A th le tes , as a group, h av e  less b o d y  fa t  th a n  th e ir  peers, b u t  th e ir  su b c u ta 
neous adipose tissue  co n fig u ra tio n  paralle ls th e ir  reference peers (Y uhasz  
1977). M ale an d  fem ale college a th le te s , in  a range o f  in d iv id u a l an d  team



Fig. 3. Relatíve body fat patterns of football players, swimmers, and wrestlers
(each 8 per cent fat)

sp o rts  such as sw im m ing, b a sk e tb a ll, gym nastics, row ing, w restling  an d  ice 
hockey , follow th is  p a tte rn  (F ig . 3). Y oung  fem ale a th le te s , g y m n asts , sw im m ers 
an d  sk a te rs , who h av e  ach ieved  a re la tiv e ly  h igh level o f success in  th e ir  sp o rt 
a t  th e  n a tio n a l level are s im ila r in  b o d y  fa t  p a tte rn in g  to  th e ir  norm al peer 
group .

T his also m eans th a t  a th le te s  in  d iffe ren t spo rts , w hen  co m p ared  as sep a ra te  
groups, will d isp lay  p a tte rn  p lo ts  sim ilar to  each o th e r as long  as th e  sam ple 
size is su ffic ien tly  large.

Intra sport comparison

I n t r a  spo rt com parison reveals d issim ilar fa t p a tte rn s  am ong  th e  a th le tes 
in  th e  sam e sp o rt discipline. A ll sw im m ers do n o t have  th e  sam e or sim ilar 
f a t  p a tte rn s ;  no r do w restlers , b a sk e tb a ll p layers or hockey  p layers.

In  a p re lim inary  analysis o f 20 m em bers of a u n iv e rs ity  m en ’s ice hockey 
te a m , i t  w as found  th a t  seven  o f th e  hockey  p layers show ed p a tte rn  p lo ts 
th a t  could  be recognized as sim ilar to  th e  no rm al m ale  p a t te rn  (F ig. 4). Three 
o th ers  were sim ilar to  th e  m ale no rm  ex cep t for an  ex trem e  difference in  one fa t 
s ite  loca tion . T he rem ain d er ap p ea red  to  be d ifferen t from  each  o th e r, an d  could 
n o t be classified (F ig. 5). W hen  sw im m ers, w restlers a n d  foo tb a ll p layers 
w ho h av e  th e  sam e to ta l  p e rcen tag e  o f bo d y  fa t, d e te rm in ed  b y  body  density  
tech n iq u es, are com pared  th e y  often  h av e  d ifferen t fa t  p a tte rn s  (Fig. 6). 
W hen  w restlers an d  foo tb a ll p layers, w itb  th e  sam e to ta l  th ick n ess  o f adipose 
tissu e  are com pared , th e y  also h av e  d issim ilar b o d y  fa t  p a tte rn s  (Fig. 7).

T here  appears to  be no re q u irem en t for a specific bo d y  fa t  p a tte rn  in  th e  
sp o rt disciplines m en tioned . T he a th le te s  b ring  th e ir  own gene tica lly  estab lished  
b o d y  fa t  p a tte rn  to  th e  sp o rt in  w hich th e y  p a rtic ip a te , a n d  i t  appears no t 
to  in fluence th e ir  perfo rm ance. W e should  expect to  see som e se lec tiv ity  in 
th e  adipose tissue p a tte rn , i f  a specific p a tte rn  w ere essen tia l to  th e  spo rt.
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Fig. 4. Ice hockey players normal relative fat patterns
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Fig. 5. Ice hockey players relative fat patterns



Fig. 6. Relative body fat patterns of four wrestlers (each 4 per cent fat)

Fig. 7. Relative body fat patterns of three football players (each 3 per cent fat)
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Effect of training and detraining

In d iv id u a l m ale  and  fem ale  a th le te s  who decrease th e ir  level o f bo d y  fatness 
u n d e r in ten se  tra in in g  cond itions in  a specific sp o rt a p p e a r to  m a in ta in  th e ir  
su b cu tan eo u s adipose tissu e  fa t  p a tte rn ,  regard less o f th e  specific req u irem en ts  
o f  th e  sp o rt. A th le tes  w ho a re  m easu red  som e tim e  a fte r  th e  com pletion  o f th e ir  
co m p e titiv e  sp o rt season, also m a in ta in  th e ir  re la tiv e  f a t  p a tte rn .

A fem ale d iscus and  sh o t p u tte r  w ho was u n d e r an  in ten siv e  tra in in g  p ro 
gram , in c lud ing  heavy  w eig h t tra in in g  for a 12 m o n th  perio d  decreased  her 
body  fa t  s ig n ifican tly , w hile her p a t te rn  m a in ta in ed  th e  sam e shape. W hen 
we p lo tted  a college w re s tle r’s fa t p a tte rn s  a t  his p eak  tra in in g  period, an d  a fte r 
a  m o n th  o f no  tra in in g , w e found  th a t  th e  su b cu tan eo u s ad ipose tissue  p a tte rn  
re ta in e d  its  con fo rm ation .

A ging effects

A group o f 25 w om en, rang ing  in  age from  35 — 54 y ears , were m easured  
p rio r to  a n d  follow ing a 9 m o n th  exercise  tra in in g  p ro g ram  con d u cted  3 tim es 
a week b y  th e  a u th o r. S u b cu tan eo u s ad ipose tissu e  m easu rem en ts w ere m ade 
a t  7 sites, a n d  bo d y  d e n s ity  and  %  to ta l  body fa t  ca lcu la ted . T w en ty -five  of
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Fig. 8. A woman’s longitudinal relative fat patterns
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Fig. 9. 11 — 14 year-old female athletes’ fat measurements



th e  orig inal 55 w om en w ere re te s ted  8 y ea rs  la te r . T he organized  exercise 
p rog ram  h ad  been  d iscon tinued  in  th e  in te rv e n in g  period . A sm all n u m b er 
o f  th e  w om en h a d  rem ain ed  physica lly  ac tiv e  w ith  in d iv id u a l p rog ram s, or 
w ith  o th e r o rgan ized  exercise classes in  th e  co m m u n ity  b u t  th e  m a jo rity  h ad  
rev e rted  to  th e ir  no rm al in ac tiv e  lifesty les. A nalysis o f th e  in itia l an d  th e  8 y ear 
la te r  bo d y  fa t  p a tte rn s  show ed  th a t  th e  p a tte rn s  w ere sim ilar in  m ost in stances. 
M easurem ents w ere ava ilab le  on 1 su b jec t a t  18, 29 an d  37 years of age, w hich 
show ed a re la tiv e ly  sim ilar b o d y  fa t p a t te rn  (F ig . 8).

P re -puberta l girls

In  a s tu d y  p re sen tly  u n d e r  analysis in  our la b o ra to ry , young fem ale elite  
sw im m ers, g y m n asts , an d  sk a te rs  were s im ila r to  each  o th e r an d  to  a sam ple 
o f  th e ir  peers in  th e ir  subcu taneous ad ipose  tissu e  p a tte rn  (F ig . 9). W hen 
com pared  w ith  college age sw im m ers a n d  g y m n a s ts , th e re  ap p eared  to  be no 
difference in  p a tte rn .

S um m ary  an d  D iscussion

The lo ca tio n  a n d  n u m b er of fa t cells a re  gen e tica lly  in fluenced , w hile th e  
level of fa tn ess  is env iro n m en ta lly  co n tro lled , u n d e r no rm al cond itions. 
C o n cen tra tio n  o f  fa t  cells in  th e  su b cu tan eo u s ad ipose tissue  are re la tiv e ly  
th ic k e r in  som e b o d y  reg ions th a n  in  o th e rs , a n d  a ty p ic a l m ale an d  fem ale 
p a tte rn  has been  described . M ost m ales te n d  to  d isp lay  p a tte rn s  sim ilar to  th e  
ty p ic a l m ale a n d  fem ales to  th e  typ ica l fem ale  p a tte rn . T he fa t  p a tte rn , how 
ever, appears to  be  an  in d iv id u a l ch a rac te ris tic  t h a t  is re la tiv e ly  stab le  over 
tim e , a t  v a ry in g  levels o f th in n ess-fa tn ess , an d  is n o t a lte re d  b y  d iffe ren t form s 
o f  physica l a c t iv i ty  or d ie t. T he deposition  or m ob iliza tion  o f fa t  from  th e  cell 
c an n o t v o litio n a lly  or p re fe ren tia lly  be a lte re d  b y  specific form s of exercise, 
sp o rt or p hysica l a c tiv ity .
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