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CONTRIBUTION TO THE GENESIS OF OBESITY 
FROM THE ASPECT OF EXERCISE AND NUTRITION 

DURING GROWTH AND DEYEEOPMENT

b y  M. P r o k o pec

(Institute of Hygiene and Epidemiology, Prague, Czechoslovakia)

A b s t r a c t .  The parental influence on the physical and mental development 
of their children can be positive as well as negative. While, apart from the choice 
of partner, parents cannot influence the set of genes they impart to the next 
generation, they do have an influence on the positive development of their 
children by creating favourable ecological conditions the quality of which in
creases with education and with the recognition and development of the child’s 
talents. Love and care alone without the necessary education may have a ne
gative effect (rise of obesity, etc.). Education of the parents acts as a positive 
factor on the child’s mean height, it  has a positive correlation with the per ca- 
pitum income in the family, with the number of inhabitants in the place of li
ving, and a negative correlation with the number of children in the family.

A series of examples of favourable and undesirable impact of family on the 
child’s physical development, given in the paper, were derived from a longitudinal 
follow-up from birth to maturity of a group of 300 Prague children.

Key words: genesis of obesity, exercise, nutrition, growth and development, 
Prague children.

In tro d u c tio n

E sse n tia lly  th e  in fluence of th e  p a re n ts  on th e  physical an d  m e n ta l develop
m e n t o f th e ir  ch ild ren  is tw ofold. O n th e  one h an d , th e y  pass on  a se t o f h e red i
ta r y  ch a ra c te ris tic s  an d  endow m ents in  th e  fo rm  of genom e and , on  th e  o th e r 
h a n d , th e y  crea te  th e  ecological co n d itions in  w hich  th e  child  is rea red , p ro te c t 
i t  fro m  adverse  fac to rs , ensure a d e q u a te  s tim u li for its  p hysica l a n d  m en ta l 
d ev e lo p m en t, se lect th e  ch ild ’s ac tiv itie s  an d  su p p o rt tho se  w hich p ro m o te  its  
ta le n t  b e s t. W hereas in  th e  f ir s t  case th e  ac tiv e  p a r t  o f p a re n ts  is m an ifested  
o n ly  in  th e  choice o f th e  p a r tn e r , in  th e  second case th e  in fluence  o f p a re n ts  
(an d  o f  g ran d p a ren ts )  is abso lu te  w ith in  th e  g iven  social cond itions. T h e  role 
o f  p a re n th o o d , as ou tlin ed  above, c learly  in d ica tes  th e  need  fo r ju d g m e n t 
a n d  know ledge w hich u n d e r n o rm a l cond itions p a ren ts  can  acqu ire  on ly  b y  
ac tiv e  p re p a ra tio n . G ran d p aren ts , to o , exercise a considerab le in fluence  on 
th e  d ev e lo p m en t o f ch ildren .

T h e  a u th o r  do n o t m ean  to  go in to  deta ils  a n d  to  solve th e  p ro b lem  in  its  
e n tire ty . H e m erely  wishes to  d raw  a tte n tio n  to  th e  responsib le  ta sk s  of p a r
e n ts  fo r  th e  ch ild ’s h e a lth y  d ev e lo p m en t a n d  fo r its  la te r  role in  social life.
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Fig. 1: R e la t io n s  o f  th e  m e a n  h e ig h t  o f  p a r e n ts  to  th e  son’s h e ig h t  a t  th e  a g e  o f  6 to  18  y e a r s
(Orig. M. Prokopec)

Fig. 2: H e ig h t  o f  b o y s  a c c o r d in g  to  t h e  d e g r ee  o f  th e  f a t h e r ’s e d u c a t io n  ( P r o k o p e c  et a l.
1 9 7 9 )
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Fig. 3: School marks of the boys according to the father’s education (Prokopec et al. 1979)

T he ecological in fluence  of p a re n ts  rests  on securing h e a lth y  liv ing , feeding, 
reg im en o f d ay , on a sy s te m a tic  d evelopm en t of m e n ta l facu lties  an d  positive 
c h a ra c te r  tra its .

A t th e  analysis o f th e  re su lts  o f th ree  na tion-w ide  in v es tig a tio n s  of y o u th  
in  C zechoslovakia (P r o k o pec  e t  al. 1979) th e re  re p e a te d ly  w as fo u n d  a posi
t iv e  co rre la tio n  b e tw een  th e  p a re n ts ’ ed u ca tio n  level a n d  th e  b o d y  h e ig h t of 
th e ir  ch ild ren . T here  w as a positive  re la tio n  betw een  th e  p a re n ts ’ an d  ch ild ren ’s 
body  heigh t. I f  we ad d e d  th e  school m arks to  these  ch a rac te ris tic s , we found  
a s ign ifican t co rre la tion  betw een  th e  degree o f th e  p a re n ts ’ ed u ca tio n  an d  th e  
school rep o rts  of th e  ch ild ren , especially  in  e lem en ta ry  schools. T he circle 
w as closed i f  to  th e  p a re n ts ’ edu ca tio n , to  th e ir  m ean  h e ig h t a h ig h er incom e 
p e r h ead  in  th e  fam ily , a g rea te r  n u m b er of citizens in  th e  p lace o f living, 
a sm aller n u m b er o f ch ild ren  in  th e  fam ily  and  a low er o rder o f th e  ch ild ’s 
b ir th  in  th e  fam ily  w ere ad d ed  (F igures 1, 2, 3).
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T he en lig h ten m en t of th e  p a re n ts  is re flec ted  in  th e  ch ild ’s d ev e lopm en t 
in so fa r  as i t  is less exposed  to  th e  risks of illness an d  th a t ,  on th e  w hole, its  
liv in g  cond itions are b e tte r . F ro m  childhood on i t  is ta u g h t hyg ien ic  princip les, 
care  is bestow ed  upon  th e  q u a lity  an d  len g th  of sleep, u p o n  a d e q u a te  c lo th ing  
an d  up o n  th e  ad eq u acy  o f w h a tev e r b u rd en . T he child  is ta u g h t  endurance , 
a  po sitiv e  a tt i tu d e  to  sp o rts  and  fresh  air, th e  onset o f an  illness is recognised 
in  tim e  an d  th e  do c to r called  in . T he food corresponds to  sc ien tific  know ledge, 
to  th e  ch ild ’s age an d  p h y sica l ex ertio n ; a h igher sa la ry  u su a lly  associa ted  
w ith  h igher ed u ca tio n  p e rm its  h e a lth y  liv ing  an d  a s tim u la tin g  en v iro n m en t. 
O bv iously  th e  above ch a rac te ris tic s  do n o t app ly  in  ev ery  case.

A nalyzing  m ethods

In  1956 we s ta r te d  o u r f irs t  s tu d y  on th e  som atic  a n d  m e n ta l deve lopm en t 
o f a g roup  o f ch ild ren  from  b ir th  to  m a tu r ity  in  C zechoslovakia (K a pla n  
e t al. 1969). In  c o n tra s t to  th e  above-m en tioned  cross-sec tional stud ies p e r
fo rm ed  alw ays a t  10 y e a r  in te rv a ls , fo r th is  in v es tig a tio n  we selected  300 
ch ild ren  from  th e  P rag u e  d is tr ic t 3 a t  ran d o m . A lth o u g h  we w ere p rim arily  
in te re s te d  in  th e  bio logical deve lopm en t of h e a lth y  ch ild ren , in  th e  course of 
y ears  of sy stem atic  co opera tion  w ith  paren ts,w e  discovered  th a t  i t  was possible^ 
fo r  in v es tig a to rs  to  d e te rm in e  in  re tro sp ec t, from  th e  in fo rm a tio n  accu m u la ted  
in  th e  fie ld  of m orphology , psychology , sociology an d  th e  ch ild ’s h e a lth  
s ta tu s , th e  p recond itions fo r a harm on ic  and  o p tim u m  d eve lopm en t of th e  
in d iv id u a l. W ith  th e  excep tion  of adv iso ry  m edical care we d id  n o t in terfere  
w ith  th e  developm ent o f  these  ch ildren . T he o ldest in  th is  in v es tig a ted  group 
is now  23, and  th e  y o u n g est 18 years  old. T he orig inal n u m b er o f th e  ind iv iduals 
follow ed up sy s tem a tica lly  has been  reduced  to  180. A lm ost 30 o f these  b rin g  
along  th e ir  ow n ch ild ren , s ta r tin g  th u s  th e  s tu d y  o f a second genera tion .

T h e  resu lts  o f th e  tw o in v es tig a tio n  m ethods com plem en t each  o ther. T he 
influence  of th e  fam ily  is m ost in ten siv e  u n til  th e  age of th re e  years. A fte r 
th e  ch ild ’s e n try  to  school its  im p a c t on th e  ch ild ’s dev e lo p m en t reduces th e  
in fluence  of p a re n ts . F ro m  p u b e r ty  onw ards (ab o u t th e  age o f 12 years) th e  
in fluence  of ch ild ren  collectives, out-of-school an d  ou t-o f-fam ily  influences 
(read ing , cinem a, te lev ision , th e a tre , chance aq u a in tan ces , sp o rts  an d  persons 
in  th e  neighbourhood) gain  th e  u p p e rh an d . H ow ever, p a re n ts  should  still 
re ta in  co n tro l of these  in fluences, th e ir  analysis an d  guidance.

R esults: Case studies

W e shall show  on a few  exam ples th e  positive a n d  unconsciously  n eg a tiv e  
e ffec t of p a re n ta l care on th e  som atic  deve lopm en t of th e ir  ch ild ren . In  a sim ilar 
w ay  p a re n ts  can  influence  th e  psychic  developm ent o f th e  ch ild  an d  its  fu tu re  
life.

(1) T he boy  A h a d  a v isu a l defect from  b ir th  w hich  led  to  lesser m o to r 
a c tiv ity . D ue to  th e  ex ag g e ra ted  p a re n ta l care th e  boy  developed  overw eight 
w hich  p ro b ab ly  w ould have  increased  if  he had  n o t been iso la ted  from  th is  
in fluence  b y  en te rin g  a school fo r tra in ees . T here  he jo in ed  a g ro u p  going in  for
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yoga an d  in  th e  course o f  th re e  years  he co rrec ted  his so m a to ty p e  th ro u g h  
exercise an d  an  a d e q u a te  d ie t (P la te  I , A).

(2) The unconsciously  n eg a tiv e  effect of p a ren ts  (in  th e  fo rm  of ex ag g era ted  
care and  excessive feed ing) m an ifested  itse lf  in  th e  b o y  B who a t  th e  age o f 3 
y ea rs  show ed no signs o f  o b esity . C on tinual overfeed ing  to g e th e r w ith  a g rea te r  
a p p e tite  an d  on ly  l i t t le  exercise c o n tr ib u te d  to  th e  syndrom e o f obesity . 
P a re n ta l  in fluence w as n o t  in te r ru p te d , an d  a t  th e  age of 19 years  B is s till 
obese try in g  h a rd  to  lose w eig h t (P la te  I , B).

(3) A t th e  age of 6 y ea rs  th e  girl C w as ta l l  fo r h e r age w ith  a d e q u a te  p ro p o r
tio n s  an d  w ith  ra th e r  an  in c lin a tio n  to  slim ness. A t th e  age o f 8 she s ta r te d  
to  gain  in  w eigh t, from  th e  age of 11 she w as overw eigh t in  re la tio n  to  age an d  
h e ig h t. A t th e  age of 22 y ea rs  she has a lread y  3 ch ild ren  (P la te  I , C).

(4) T he girl D due to  excessive feeding (too  m uch care  in  th e  fam ily , especially  
on th e  p a r t  o f th e  g ran d m o th er) was a lread y  a t  th e  age of 6 years overw eigh t, 
be ing  ta ll fo r h er age. In  th e  g iven en v iro n m en t she could  n o t cope w ith  h e r 
grow ing obesity , especially  since h e r p a re n ts  m ade h e r  choose th e  v o ca tio n  of 
cook because of h er p reference  fo r cooking an d  food. O nly  w hen she m et h er 
boy friend  d id  she m ake a g re a t e ffo rt to  reduce w eigh t. In  th is  she succeeded 
w ith  th e  help  of c lin ical care . T o d ay  she is m arried  a n d  has one ch ild  (P la te
Í- D ).

(5) A positive in fluence  w as exercised  b y  p a re n ts  on th e  som atic  develop
m en t of th e  boy  E  b y  evok ing  an d  su p p o rtin g  h is in te re s t in  sp o rts  (sw im 
m ing, w a te r polo). H is p h y sica l cond ition  and  discip line serve h im  well in  his 
p re sen t o ccupa tion . H e is m arried  w ith  one child (P la te  I. E).

(6 ) The p a re n ts  of th e  girl F  (fa th e r an  active sp o rtsm an ) encouraged  from  
th e  earliest childhood a love fo r exercise. T his in te re s t  led h er to  professional 
dancing , rep resen tin g  h e r c o u n try  also ab ro ad  (P la te  I . F).

One can n o t perfo rm  ex p erim en ts  on h u m an s. T he developm ent of th e  in d iv id 
u a l can n o t be re p e a te d . N e ith e r  is i t  possible to  se p a ra te  th e  n u m b er o f in 
fluences affecting  i t .  N onetheless, th e  above exam ples have d em o n stra ted  th e  
purposefu l in fluence of p a re n ts  in  th e  case of th e  ta le n te d  girl and  on h e r career, 
an d  th e  u n c ritic a l a t t i tu d e  o f p a re n ts  to  m o to r a c tiv itie s  and  n o u rish m en t of 
th e ir  children  w ith  a ten d e n c y  to  obesity . In  cases 1 to  4 a ten d en cy  to  over
w eigh t is in  th e  fam ily . Garn  e t al. (1978) and  also o thers h av e  show n th a t  
life in  a fam ily  w here th e  p a re n ts  are overw eight c rea tes  th e  risk  of o b esity  in  
ch ild ren  (even in  a d o p ted  ch ild ren  an d  o th e r m em bers living in  th e  fam ily).

Before W orld  W ar I I  o b esity  w as to  a ce rta in  degree a sign of p ro sp e rity  
an d  of a good social positio n  in  Czechoslovakia. T h e  fa rm er h ad  to  be f a t te r  
th a n  th e  fa rm h an d , th e  fa c to ry  ow ner or fo rem an  f a t te r  th a n  th e  w orker. 
T o d ay , w hen ev ery  w o rk m an  can  o verea t if  he w an ts  to  a t  least w ith  stap le  
food, and  w hen th e  h a rm  of excessive overw eight is genera lly  know n, o besity  
is r a th e r  a m an ife s ta tio n  o f lack  of d ie ta ry  discipline an d  aversion to  physica l 
exercise. In  c o n tra s t, a d e q u a te  slim ness based  on a co rrec t d ie t (p roper com posi
tion , rich in  p ro tec tiv e  su b stan ces, etc.) an d  e la s tic ity  are th e  signs o f in te lli
gence. This ho lds n o t on ly  fo r p a ren ts  b u t  also fo r th e  ch ildren .
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C onclusion

T h e  p a re n ts ’ in fluence to  th e  som atic  an d  m en ta l d eve lopm en t of th e ir  
ch ild  m ay  be positive  as well as n eg a tiv e . W hereas, a p a r t  from  th e  choice of 
p a r tn e r , th e  p a re n ts  c a n n o t in fluence  th e  se t of genes passed  on  to  th e  n e x t 
gen era tio n , th e y  can  e x e rt an  in fluence  on th e  positive  d ev e lopm en t of th e ir  
ch ild  b y  crea tin g  a d e q u a te  ecological cond itions, th e  q u a lity  o f  w hich in 
creases w ith  ed u ca tio n  an d  by  recognizing an d  developing th e  ch ild ’s skill. 
L ove an d  care alone, w ith o u t co n co m itan t en lig h ten m en t, m a y  also have 
a n eg a tiv e  effect (obesity , e tc .). T h e  ed u ca tio n  of th e  p a re n ts  ac ts  as a positive  
fa c to r  on  th e  ch ild ’s m ean  heig h t, i t  p o sitiv e ly  co rre la tes w ith  p e r c a p ita  incom e 
in  th e  fam ily , w ith  th e  n u m b er o f c itizens in  th e  liv ing  place an d  h as  a n eg a tiv e  
re la tio n  to  th e  n u m b er o f  ch ild ren  in  th e  fam ily .

Science can  fu rn ish  concrete  in fo rm a tio n  fo r th e  req u ired  rea rin g  o f ch ild ren . 
In tro d u c tio n  of th is  know ledge in to  p rac tice  is no less im p o rta n t th a n  sc ien tific  
in v es tig a tio n  itself.
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