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ONSET OF PUBERTY IN MZ AND DZ TWINS

By Siv F i s c h b e i n

(D epartm ent of Educational Research, School of Education, Stockholm, Sweden)

Introduction

T w ins h av e  been  used to  s tu d y , am ong o th e r th ings, th e  h e re d ity  o f b io 
logical tim e . T his p a r tic u la r  b ra n c h  o f h u m an  genetics has b e e n  called “ chrono- 
g en e tics”  b y  Ged d a  & B renci (1975). B y  th is  is m ean t, t h a t  each in d iv id u a l 
has a gene tica lly  reg u la ted  tim in g  of for in stan ce  p u b e rty , ageing an d  d ea th . 
T h e  s tu d y  of s im ila rity  in th is  biological tim in g  for MZ a n d  DZ tw in  p a irs  is 
one m eth o d , w hereby  an  e s tim a tio n  of th e  h e red ity  of b io logical tim e  can  be 
m ade.

E a rlie r  s tud ies o f som atic  m a tu ra tio n  have  show n t h a t  th is  is s tro n g ly  
gen e tica lly  reg u la ted  in  m an . T he m easure  used  to  e s tim a te  som atic  m a tu r ity  
has m o stly  been  age a t  m enarche . T he MZ tw ins te n d  to  be  m uch  m ore sim ilar 
th a n  D Z tw ins fo r th e  tim in g  o f  m enarche  (P etri 1935; T isse r a n d — P errier  
1953; Gedda  & B renci 1975).

T h is is an  easily  accessible m easure , b u t  has th e  d isad v an tag e  th a t  i t  is n o t 
possib le  to  m ake an y  com parisons betw een  boys and  girls. O th e r c rite ria  of 
p h y sica l m a tu r ity , as for in s ta n c e  age a t  p eak  heigh t v e lo c ity , n ecessita te  a 
lo n g itu d in a l s tu d y  of th e  in d iv id u a ls  — an d  is therefo re  v e ry  tim e-consum ing . 
T here  a re  v e ry  few  lo n g itu d in a l tw in  s tud ies an d  only one, as fa r  as I  know , 
w here  th e  tw ins h av e  been follow ed lo n g itu d in a lly  during  p u b e rty .

Materials and methods

In  1964 a lo n g itu d in a l s tu d y  of p h ysica l an d  m en ta l g ro w th  in  tw ins and  
co n tro ls  o f m a tch ed  age ( th e  S L U -pro ject)*  s ta r te d  a t  th e  D e p a rtm e n t of 
E d u c a tio n a l R esearch  a t  th e  S tockholm  School of E d u c a tio n . T he resu lts  
p re se n te d  in  th is  p a p e r h av e  b een  collected  in  th e  S L U -stu d y . T he tw ins w ere 
ta k e n  from  th e  40 larg est c ities a n d  tow ns in  Sw eden an d  th e ir  con tro ls w ere 
a tte n d in g  th e  sam e classes as th e  tw ins. O rig inally , th e  sam p le  consisted  of 
94 p a irs  of MZ tw ins, 133 DZ of th e  sam e sex, 96 DZ o f d iffe ren t sex  and  
1194 con tro ls .

H e ig h t an d  w eigh t m easu rem en ts  an d  a ra tin g  of secondary  sex  ch a rac te ris 
tic s  w ere m ade tw ice a y e a r  b y  th e  school nurses. In d iv id u a l m easu rem en ts 
w ere th e re a f te r  a d ju s te d  to  specific  chronological ages. T he school nu rses also 
ask ed  th e  girls fo r th e  age a t  w hich  m enarche  h ad  occurred . To get a n o th e r 
e s tim a te  of th e  age a t  m enarche  all girls w ere asked  a t th e  age o f  17 ab o u t th e ir  
m en arch ea l age accord ing  to  th e  recall m ethod . In  ad d itio n  to  th is  ce rta in

* SLU =  Skolöverstyrelsens och Lärarhögskolans Utvecklingsstudie9 Follow-up study by  th e  N ational Board of Educ
ation and th e  Stockholm School of Education o f the  m a tu rity  process in adolescents.
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psychological m easurem ents were collected b y  the school teachers and others. 
A more detailed description o f the project and the m ethods has been given b y  
Lju n g , B erg sten—B rucefors and Lindgren  (1974).

T h e  tw ins a n d  th e ir  con tro ls  were follow ed from  g rad e  3 a t  ap p ro x im ate ly  
10 years  of age to  grade 9 a t  ap p ro x im ate ly  16 years  o f age. Since th e  physica l 
g row th  h ad  n o t  sto p p ed  a t  t h a t  age fo r m an y  o f th e  b o y s, add itio n a l he igh t 
an d  w eight m easu rem en ts w ere collected fo r ap p ro x im a te ly  50%  o f these  up  
to  an d  including  age 18.

F o r classifying th e  like-sexed  tw in  p a irs  a m orphological diagnosis according 
to  a special schedule w as app lied . T his schedule is b ased  on earlier in v es tig a 
tio n s  of sim ila rity  diagnosis in  tw ins (E sse n —Möller 1941, N orinder  1946, 
H ú sén  1959). A fu ll descrip tio n  of th e  zygosity  c lassifica tion  o f th e  SL U -tw ins 
h as  been  given b y  Lju n g , F isch bein  & Lindg ren  (1977).

T he m ethods used  in  th e S L U -p ro je c t fo r e s tim a tin g  th e  age a t  w hich d iffe ren t 
c r ite r ia  of physica l m a tu r i ty  w ere reached  h av e  been  th o ro u g h ly  described  b y  
L indgren  (1975, 1976).

T h ey  are:
— “ age a t  p eak  h e ig h t ve locity  (PH V ) an d  peak  w e ig h t ve locity  (PW V ) 

accord ing  to  a m odified  ‘m id -y ear-v e lo city ’ m ethod . In d iv id u a l h e igh t an d  
w eigh t m easu rem en ts w ere a d ju s te d  to  specific chronological ages (10.0, 10.5,
11.0 etc.) accord ing  to  th e  in te rp o la tio n  m eth o d  described  b y  Olofsson (1972). 
T h e  y ea rly  increm en ts (to  avo id  seasonal effects) w ere th e n  ca lcu la ted  fo r 
each  6 m on ths (10.0, 10.5, 11.0 etc .) b y  ta k in g  th e  y e a rly  increm en ts from  9.5 
to  10.5, 10.0 to  11.0 and  so on. The m idpo in t o f th e  12 m o n th s  in te rv a l during  
w hich  th e  m ax im um  y ea rly  in c rem en t occured w as ta k e n  as age a t  P H Y  or 
PW V . To exam ine th is , in d iv id u a l g row th  curves w ere f i r s t  p lo tte d  using  a 
co m p u ter p ro g ram  by  Olofsson an d  R oström (1973) a n d  checked v isu a lly ”  
(L indgren  1976, pp . 502 — 503). Tw in p a irs  w ith  v e ry  irreg u la r curves and  
w ith  tw o or m ore peaks o f  ab o u t th e  sam e size were excluded . T here w ere 
7 MZ pairs an d  14 DZ p a irs  excluded  for age a t  P H Y  an d  P W V  for th is  reason .

— age a t  m enarche  e s tim a te d  b o th  on basis of th e  school n u rses’ rep o rts  
an d  th e  girls’ ow n s ta te m e n ts  (the  recall m ethod)

— ages a t  w hich five successive stages in  th e  d ev e lo p m en t of th e  secondary  
sex  ch arac teris tics  were reach ed  according to  ra tin g s  m ad e  b y  th e  school nurses 
tw ice a year. “ This w as done b y  p ic to ria l c rite ria  a fte r  und ressing  th e  pup ils. 
In  th e  p ic tu res , how ever, th e  b re a s t and  p ub ic  h a ir s tages fo r th e  girls are 
com bined  an d  so are  th e  g en ita l and  pub ic  h a ir  stages fo r th e  boys. The assess
m en t of these  p u b e rta l s tages can there fo re  be seen o n ly  as rough  estim ates  
an d  can n o t read ily  be com pared  w ith  re su lts  from  o th e r in v estig a tio n s 
(Marshall  & T a n n e r  1969, 1970)”  (L i n d g r e n  1976, p p. 502 — 503).

T he five stages used to  r a te  th e  developm ent of seco n d ary  sex ch a rac teristics 
can  verba lly  be  described  in  th e  following w ay  fo r th e  girls ( tra n s la te d  from  
L indgren  Í975 , pp . 4 7 —48):

1. P reado lescen t; no p u b ic  h a ir; no b re a s t developm en t.
2. Sparse g row th  of long , s ligh tly  p ig m en ted  h a ir over m ons veneris.
B reast b u d  stage; e lev a tio n  o f b re a s t an d  pap illa .
3. C onsiderably d a rk e r, coarser an d  m ore curled  p u b ic  h a ir  sparsely  sp read  

over mons veneris.
F u rth e r  en la rgem en t o f b re a s t and  areola, w ith  no  sep ara tio n  of th e ir  

contours.
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4. H a ir  is now  a d u lt in  ty p e , covering m ons veneris.
P ro jec tio n  of a reo la  a n d  pap illa  an d  en la rg em en t o f th e  b re a s t.
5. A du lt h a ir  in  q u a n ti ty  a n d  ty p e  sp read  to  th e  m ed ia l surface o f th e  th ighs. 
M ature  b re a s t s tag e ; p ro jec tio n  of pap illa  only, d u e  to  recession o f th e  areola

to  th e  general co n to u r of th e  b rea s t.
F o r th e  boys ( tra n s la te d  from  Lindg ren  1975, p . 70):
1. P read o lescen t; no pub ic  hair.
2. Sparse g row th  o f long s ligh tly  p ig m en ted  h a ir  over m ons veneris.
The sc ro tu m  a n d  te s te s  h av e  en larged  an d  th e re  is a sligh t change in  the  

te x tu re  and  q u a lity  o f th e  scro ta l sk in .
3. C onsiderably  d a rk e r, coarser an d  m ore cu rly  h a ir  over m ons veneris. 
G row th  of th e  penis as w ell as sc ro tu m  an d  te s te s .
4. H a ir  o f a d u lt ty p e  lim ited  to  m ons veneris.
Penis fu r th e r  en la rged  in  len g th  an d  b re a d th  an d  also fu r th e r  d a rk en in g  of 

th e  scro ta l sk in .
5. A d u lt h a ir  in  q u a n ti ty  an d  ty p e , w ith  sp read  to  th e  m edial surface o f the  

th ig h .
G enita lia  a d u lt in  size an d  shape.
C orrelation  coeffic ien ts be tw een  ages a t  w hich d iffe ren t c rite ria  of physica l 

m a tu r ity  are  reach ed  are  rep o rted  b y  L indg ren  (1975). T he co rre la tion , for 
in stan ce , be tw een  age a t  s tage  4 an d  a t  P H Y  is .63 fo r girls an d  .76 fo r boys.

R esults

Peak height velocity ( P H V )

A com parison  o f th e  s im ila rity  in  MZ a n d  DZ tw in  p a irs  for age a t  P H V  can 
co n tr ib u te  to  th e  u n d e rs ta n d in g  of th e  ro le of h e re d ita ry  fac to rs in  physica l 
m a tu ra tio n . Since MZ tw in s h av e  th e  sam e genetic  m ak e-u p , th e y  a re  expec ted  
to  be sim ilar in  th e  tim in g  o f genetica lly  based  dev e lo p m en ta l fea tu res . The 
DZ tw in  pa irs , on th e  o th e r h an d , shou ld  n o t be m ore  sim ilar th a n  o rd in a ry  
siblings in  th is  re sp ec t.

T able  1 gives th e  average  in tra -p a ir  d ifferences an d  in tra -p a ir  co rre la tion  
coefficients* in  age a t  P H Y  fo r MZ an d  DZ tw in  p a irs .

A p p ro x im ate ly  85 — 90%  o f th e  tw in  p a irs  h ad  com plete  h e ig h t m easu re
m en ts fo r b o th  tw in s in  th e  p a ir , so th a t  an  estim a tio n  o f  age a t  P H V  could  be 
accom plished. T his m eans th a t  th e re  is a v e ry  sm all loss o f ind iv id u a ls  am ong 
th e  tw ins d u rin g  th e  period  of in v estig a tio n .

T he average  in tra -p a ir  d ifference fo r th e  MZ tw in s in  age a t  P H V  is 0.4 
years  an d  for th e  D Z p a irs  ap p ro x im a te ly  0.7 y ears . T h e  in tra -p a ir  co rre la tion  
is fo r MZ a ro u n d  0.8 an d  fo r DZ 0.4. T he h e ig h t sp u rt, th u s , seem s to  ta k e  place 
m uch m ore s im u ltan eo u sly  for th e  MZ p a irs  th a n  fo r th e  DZ.

•  The formula used for estim ating the  in tra-pair correlations is

Vbp — Vwp 
Vbp -f- Vwp

r =  in tra-pair coefficient 
Vbp =  variance between pairs 
Vwp =  variance w ithin pairs
For a more detailed discussion o f th is  m ethod бее Lju ng  (1966).
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Table 1

Average differences and in tra-pair correlations (r) in age a t PHV for MZ and DZ twin pairs
1. táblázat. Az egypetéjű és kétpetéjű ikerpárok hossznövekedési lökések időpontjában m utatkozó 

átlagos különbségek (években) és a páron-belüli korrelációk (r)

MZ DZ
Diff.
M Z -D Z zMdiff

(years)
SD N Г Mdiff

(years)
SD N г

Boys
Girls

0.45
0.40

0.45
0.49

43
39

0.85
0.78

0.78
0.69

0.63
0.73

60
60

0.42
0.39

— 0.33
— 0.29

— 3.30*** 
-2 .4 1 * *

N =  num ber of pairs =  a vizsgált párok száma

Table 2

Average differences and in tra-pair correlations (r) in peak height (cm/year) for MZ and DZ
tw in pairs

2. táblázat. Az egypetéjű és kétpetéjű ikerpárok hossznövekedési lökésében (cm/év) m utatkozó 
átlagos különbségek (években) és a páron-belüli korrelációk (r)

MZ DZ
Diff.
M Z -D Z ZMdiff

(cm/year)
SD N r Mdiff

(cm/year)
SD N r

Boys
Girls

0.80
0.87

0.55
0.69

42
37

0.75
0.48

1.18
1.06

0.83
0.87

60
57

0.43
0.48

—0.38 
— 0.19

_2.92*** 
— 1.26

T h e average p eak  h e ig h t (cm /year) for MZ a n d  DZ pa irs  is show n in  T ab le  2.
F o r  th e  tw in  boys th e  p eak  h e ig h t is m ore sim ilar am ong th e  MZ p a irs  th a n  

am o n g  th e  DZ. T he average  in tra -p a ir  difference in  m ax im al h e ig h t increase 
is fo r MZ 0.8 cm /y ear an d  fo r D Z 1.2 cm /year. T he in tra -p a ir  co rre la tio n s a re
0.8 fo r MZ an d  0.4 fo r DZ. F o r th e  girls, how ever, th is  d ifference is m uch 
sm alle r (0.8 an d  1.1 cm /year) an d  in sig n ifican t. T he in tra -p a ir  co rre la tions for 
MZ an d  DZ are e x a c tly  th e  sam e fo r th e  girl p a irs  (r =  0.48).

Peak weight velocity P W V

A verage in tra -p a ir  d ifferences in  age a t  P W V  for MZ a n d  DZ tw ins are  
p re se n te d  in  T ab le  3. T he in tra -p a ir  co rre la tions fo r MZ an d  D Z p a irs  are  also 
g iven.

Table 3

Average differences and intra-pair correlations (r) 
in age a t PWV for MZ and DZ tw in pairs

3. táblázat. Az egypetéjű és kétpetéjű  ikerpárok súlynövekedési lökésének 
időpontjában m utatkozó átlagos különbségek (években) és a páron-belüli korrelációk (r)

MZ DZ
Diff.

M Z -D ZMdiff
(years)

SD N r Mdiff
(years)

SD N Г
z

Boys 0.65 0.78 43 0.68 0.88 0.78 60 0.38 — 0.23 - 1 .6 4
Girls 0.34 0.52 3 8 0.83 0.84 0.92 57 0.50 — 0.50 — 3.85***
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T he m ax im al w eight ga in  seems to  ta k e  p lace m ore s im u ltan o u sly  fo r th e  
fem ale p a irs  th a n  fo r th e  m ale  pa irs . T h is is expecially  tru e  fo r th e  MZ tw in  
girls, w here th e  average  in tra -p a ir  d ifference fo r age a t  P W V  is on ly  0.34 years. 
F o r th e  tw in  hoys th e  d ifference b e tw een  MZ an d  DZ is n o t s ign ifican t. T he 
in tra -p a ir  co rre la tions also show  th e  MZ tw in  girls to  be m ore  sim ilar (r =  0.83) 
th a n  th e  MZ tw in  boys (r =  0.68). T h is tre n d  is also ev id e n t fo r th e  DZ p a irs  
(girls =  0.50 an d  boys =  0.38). A possib le  e x p lan a tio n  fo r th e  low er m ale 
co rre la tions could  be  th a t  th e  boys te n d  to  have  a doub le  w eigh t p e a k  (Lin d - 
gren 1975).

T he average  difference in  m ax im al w eigh t gain  (kg /year) is p re sen ted  for th e  
MZ an d  DZ tw in  p a irs  to g e th e r  w ith  th e  in tra -p a ir  co rre la tio n s in  T ab le  4.

MZ DZ
Difi. 

M Z- D Z Z
M d i f l

( k g / y e a r )
SD N

1
Г MdKf

( k g / y e a r )
SD N Г

Boys
Girls

0.90
0.88

0.69
0.76

43
36

0.76
0.57

1.28
1.65

1.00
1.14

57
50

0.48 
— 0.07

— 0.38
— 0.77

— 2.37** 
—4.27***

The average  in tra -p a ir  d ifference in  p e a k  w eight fo r MZ tw ins is ap p ro x i
m ate ly  0.9 kg /y ea r. A m ong th e  DZ p a irs  th e  difference te n d  to  be  sm aller for 
th e  boys (1.3 kg /year) co m p ared  to  th e  girls (1.7 kg /year). T h e  in tra p a ir  co rrela
tions also show  a zero co rre la tio n  for th e  DZ tw in  girls (r =  —0.07), w hile th e  
co rre la tio n  fo r th e  DZ boys is su b s ta n tia l (r =  0.48).

Age at menarche

Age a t  m enarche  is b ased  b o th  on in fo rm a tio n  from  th e  school nurses and  
th e  girls’ ow n re p o rts  a t  17 y ea rs  of age. I f  th e  n u rses’ in fo rm a tio n  w as av a il
able th is  d a te  has been  used  (for 20 MZ p a irs  an d  36 DZ p a irs), o therw ise th e  
g irls’ ow n rep o rts  h av e  b een  ta k e n  fo r  g ran ted . A com parison  o f th e  tw o 
m easu rem en ts  (school n u rse s’ an d  th e  g irls’ own rep o rts) h as  been  m ad e  b y  
B er g sten—B rucefors (1976).

A ccording to  th e  f irs t  m e th o d  th e  m ean  fo r th e  m en arch eal age w as m  =  
=  12.94 y e a r  (SD =  1.02) a n d  accord ing  to  th e  second one m  =  12.97 y ear 
(SD =  1.16).

T ab le  5 gives th e  average in tra -p a ir  d ifferences and  co rre la tions fo r age a t 
m enarche  fo r MZ an d  DZ tw in  girls. As can  be  seen from  T ab le  5 th e  MZ pairs 
are  v e ry  sim ilar fo r age a t  m enarche . T h e  average in tra -p a ir  d ifference is only
0.29 years  an d  th e  in tra -p a ir  co rre la tio n  as h igh  as 0.93. T h e  D Z pa irs , how ever, 
are  m uch  less sim ilar (0.71 y ea rs  on average). T he in tra -p a ir  co rre la tio n  for 
th e  D Z tw ins is som ew hat h ig h er th a n  w ould  be expec ted  fo r o rd in a ry  siblings 
on basis  o f  genetica l fac to rs  alone. A sking  th e  girls w ill p ro b a b ly  ra ise  th e
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Table 4

Average differences and intra-pair correlations (r) in peak weight (kg/year) 
for MZ and DZ twin pairs

4. táblázat. Az egypetéjű ikerpárok súlynövekedési lökésében (kg/év) 
m utatkozó különbségek (években) és a páron-belüli korrelációk (r)



Table 5

Average differences and intra-pair correlations (r) 
in age a t  menarche for MZ and DZ tw in pairs 

5. táblázat. Az egypetéjű és kétpetéjű ikerpárok menarchekorában m utatkozó 
átlagos különbségek (években) és a páron-belüli korrelációk (r)

MZ DZ
Diff. 

MZ- D ZM d if f
(years)

SD N Г M d i l f
(years) SD N Г

Z

Girls 0.29 0.27 28 0.93 0.71 0.66 48 0.62 — 0.42 — 4.00***

co rre la tion  som ew hat b o th  fo r MZ a n d  DZ p a irs , since i f  y o u  don’t  rem em ber 
th e  ex ac t d a te  you  will p ro b a b ly  check w ith  y o u r sister.

T he corre la tions for age a t  m enarche  a re  v e ry  sim ilar to  th e  ones p resen ted  
b y  Gedda  & B renci (1975). T hey  d raw  th e  conclusion from  th e ir  re su lts , t h a t  
physica l m a tu r i ty  is s tro n g ly  reg u la ted  b y  h e re d ita ry  fac to rs.

R atings o f  secondary sex characteristics

The ra tin g s  o f secondary  sex ch a rac te ris tic s  h av e  been  m ade b y  th e  school 
nurses tw ice a y e a r  from  10 to  16 y ea rs  in  connection  w ith  th e  h e ig h t an d  
w eight m easu rem en ts. T h e  p ro ced u re  has been described  b y  L indgren  (1975).

F igures 1 an d  2 show  th e  in tra -p a ir  co rre la tions for th e  MZ an d  DZ tw in  
p a irs  sep a ra te ly  for b o y s a n d  girls. F igures 1 an d  2 show  th e  MZ tw ins to  be  
m ore sim ilar in  th e  d eve lopm en t o f secondary  sex ch a rac te ris tic s  du ring  p u b e r ty  
th a n  th e  DZ tw in s. T h is can  b e  ta k e n  as an o th e r in d ica tio n  o f  g rea te r s im ila rity  
in  physica l m a tu ra tio n  am ong  MZ tw in s  in  com parison  to  D Z. I f  th e  w hole

Fig. 1. In tra -pa ir correlations in ratings of secondary sex characteristics. Boys 
1. ábra. Fiúk másodlagos nemi jellegeinek előrehaladásában m utatkozó páron-belüli

korrelációk
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Fig. 2. In tra -p a ir correlations in ra tings of secondary sex characteristics. Girls 
2. ábra. Leányok másodlagos nemi jellegeinek előrehaladásában m utatkozó páron-beliili

korrelációk

perio d  o f d ev e lo p m en t of th e  secondary  sex ch a rac te ris tic s  h ad  been  covered, 
th e  co rre la tio n s  w ould  app roach  u n ity  b o th  fo r MZ an d  DZ p a irs  in  th e  beg in n 
ing  a n d  en d  o f th e  in v es tig a tio n  period . As can be seen from  F ig u re  1 and  2 
th e  w hole g ro w th  period  of th e  seco n d ary  sex  ch a rac te ris tic s  has been  covered 
m ore fu lly  fo r boys th a n  fo r girls.

Discussion

A  com parison  has been m ade in  th is  p a p e r o f th e  tem p o ra l reg u la tio n  of 
p h y sica l m a tu ra tio n  in  MZ an d  DZ tw in  p a irs . T he m easures used  to  e s tim a te  
p h y sica l m a tu r i ty  in  th e  S L U -pro jec t a re  age a t  p e a k  h e ig h t ve lo c ity , age a t  
m en arch e  an d  ra tin g s  o f th e  d ev e lo p m en t of secondary  sex ch a rac te ris tic s . 
In  a ll th e se  re sp ec ts  th e  in tra -p a ir  d ifferences fo r MZ tw ins are  m uch  sm aller 
th a n  fo r D Z tw ins.

F o r a g roup  o f  th e  SL U -tw ins (97 p a irs) th e  d e n ta l developm ent o f th e  tw ins, 
w hich could  also be considered as a m easu re  of p h y sica l m a tu r ity , has been 
s tu d ie d  (R ym an  e t al. 1975). T he re su lts  show  a g rea te r  s im ila rity  fo r MZ 
tw in s in  d e n ta l  d evelopm en t in  com parison  to  DZ tw ins. T he a u th o rs  draw  
th e  conclusion , t h a t  th e  resu lts  “ in d ica ted  a s tro n g  genetic  reg u la tio n  b o th  in  
boys an d  g irls” .

T he p h y sica l m a tu r i ty  process d u rin g  p u b e r ty  can th u s , on basis o f resu lts  
from  th e  S L U -p ro jec t, be sa id  to  be s tro n g ly  genetica lly  reg u la ted , a t  least 
in  o u r w este rn  ty p e  o f cu ltu ra l en v iro n m en t. I t  will therefo re  p ro b ab ly  requ ire  
v e ry  ex tre m e  e n v iro n m en ta l effects or severe illnesses to  u p se t th is  h e re d ita ry  
b io logical tim in g .

Age a t  p e a k  w eigh t ve locity  also seem s to  be m ore s im u ltanous fo r th e  MZ 
p a irs  th a n  fo r th e  D Z. T here is also a ra th e r  s tro n g  corre la tion  b e tw een  age 
a t  P H V  a n d  age a t  P W V  (0.74 for boys a n d  0.69 fo r girls), w hich m eans th a t  
th is  re su lt cou ld  be expec ted  (L indg ren  1976).
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T he m axim al h e ig h t or w eigh t gain (in cm /y ear o r kg /year) seem s to  be less 
in fluenced , a t  le a s t in  girls, b y  genetic fac to rs  th a n  th e  age a t  w hich i t  appears. 
The m axim al h e ig h t gain is s ig n ifican tly  m ore s im ila r fo r th e  MZ boys th a n  for 
th e  DZ boys. F o r th e  tw in  girls, how ever, th is  d ifference is n o t sign ifican t.

T he m axim al w eight gain  is n o t a t  all co rre la ted  in  p a irs  o f DZ tw in  girls 
(r =  —0.07), w hile th e re  is a su b s ta n tia l co rre la tio n  in  DZ tw in  hoys (r =  
=  0.48). A m ong th e  MZ p a irs  th e  boys also te n d  to  be m ore sim ilar th a n  th e  
girls.

A possible ex p lan a tio n  to  th e  difference betw een  th e  sexes in  th ese  respects  
could be th e  genera lly  low er h e igh t a n d  w eigh t sp u rts , on average, fo r girls in  
com parison  to  boys (L i n d g r e n  1975). T h is w ould  m ean , of course, th a t  th e  
differences w ith in  pairs of tw ins in  p eak  h e ig h t or p eak  w eight w ould  also be 
sm aller on th e  average.

*

(Lecture delivered a t  the V lth  In ternational Congress of H um an Genetics, in Mexico, 
October 1976; original publication in Acta Genet. Med. Gemellol. — Received and accepted 
13 December, 1976; közlésre beérkezett 1976. december 13-án.)
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A PU BERTÁ S B EK Ö V ETK EZÉSE EGY- ÉS K É T P E T É JÉ  IK R E K N É L

ír ta :  F i s c h r e i n , S i v  

(Összefoglalás)

A szerző egy ikervizsgálatot m u ta t be, amellyel a  hossz- és súlynövekedésben, valam in t 
a m enarchekorban és a másodlagos nemi jellegek kifejlődésében m egm utatkozó variációkat 
előidéző genetikai tényezők jelentőségét elemzi. A vizsgálat eredményei a lapján  nyilvánvaló, 
hogy a pubertás megjelenése eléggé erősen a genetikai szabályozás függvénye. A m axim ális 
hossz- és súlygyarapodást (cm/év-ben, ill. kg/év-ben kifejezve) a genetikai tényezők látszólag 
kevésbé befolyásolják — legalábbis a leányoknál —m in t az életkort, am elyben az megjelenik.
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