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(Physical Growth & Development)

U p-

iiJl Jjii J jl — iNl (»-~>- J>-

l^iyxM j^ .t^Jl Jp ̂ -lil t oL

i LJ

dl ̂ ^uo jU-*j *Jjj o/«j jl ^

7r .,/?'. II J t. JA^JI '.

***>• J

. AjL>-

îj j

(J JL-J j-̂ U

oLUp

. (Intercellular substances) Aj

jbJL>- -UP ̂ j Lf (D N A) <ul î ?-

: (Growth) ^aJj I

,»̂ -̂ J S^L jJl ̂ ^j

UjSy jl AIJJ Jl

-l jl /«— 4^1 (t-?*^ J ^

(hyperplasia) U^-l i^^- <J SiLjJl - ^

(hypertrophy) U^U-I ̂ ^ J SiLjJl -T

(J «^L;jJl ~^

U*>y-l^ o^L j jl

1 1*5 -̂1 dJJu J>-b (5^1 oUjSCoj oLJĵ Jl *b S^LjJ i?̂  ̂  U">y-l *^>- J S^LjJl Ul . jldj*

lil-l ̂ ru 4jj_v2jJl ̂ vPj A-ij.vg.nJl iljil Lai . "

^ - T

J SiL,jJl jj5J dJUi U îLl iJLp J S

jl ̂ Ul . |JL>-

iMjJl JJ La

/«j>t>-

J*>U- Jli! jj5j SiljJI

: (Maturation) yflu

owJi

i>-/ CT- ,,i^: // ^ju

t ijiU AJL-.LuJl

(somatic) ̂ J.. ..... -I- 1 x^aJlj <.

J Î u

A.Jl5sJ>l /»Ua*Jl

(Peak heigh velocity)

(sexuel maturation) -(

(_$JL« ^^AJ (_£Ji5l (skeletal maturation)

-1 Jji» j^J SjlLj J!



o Oji

of

J

of J

l)

«T ->.M'iVI ̂ -u ̂ j : ( ^ - Y

Growth, Maturation, and Physical Activity (P. 4) by R. M Malina : ( ̂ ^1 ̂  0^ ) -j

& C. Bouchard, Champaign, IL: Human Kinetics Publishers. Copyright 1991 by R. Malina &

C. Bouchard. Reprinted by permission.



: ( Development ) j^JsuJI

jj_kj jyj-jJj-.Jl jj-Jaxl! ^AJ t̂ s- 1 (behavioral) ^jJLx y-lj (biological) ̂ yf

jjjaj i^*-^ ĵSjJLJI jj rtTll Ul . BjxJ 8_/i JljJ" <JJjL_iij jjJajJ

. .«Jl t (emotional) iJlsUJlj t (cognitive) <U>yIlj t (social competence) Ajpl^Ml AJ«-U5'

l̂aJllg ,/tJajJS (juiĵ j

l* 4j ̂ J <JjJ\ V-^jJUJl jl Jl ( T Y > - TU> i-̂ JUJl OL-ljjJl Ji

lj J_^>- <«<lji Jj . (skeletal) <JSs.J>l jl (somatic)

Jj Jsl «-^Jl i^j->-tl- jl JL?-J (i-X^. Mf - ^ • ) ^JLiJl S^S" ^y-iL

j Jus J jl ( J ĵ̂ l (£/M J (3jy J -̂jJ ji (ĵ J t ̂  JJ ivaAiC» AJUajJl SjiJl jlj c

br (T"ir) . <-fljJ^xll Sjl^o J jl t Lg.k.k.7 J jl 4 L,- j^SUdl J j\ t

*L_ • ' **~ . ^

/wsy fJiP |Jb-
(_ -^ \

oJLA ,»J

. ( ii ) HA AJjJl A.

^ /.( /.U oili I -Aj )

IJL»

t (osteoblasts) lj t (osteocytes) i.Ji*Jl U

J jiSJ S^yi U*>ljUj c (osteoclasts)

t̂ lJI ib>-y J Ul t jJUl jLJ^I (_$jj jjljj 5JU- J jLU-̂ il ,y

iJ>.

SJo JL>U (osteoclasts)

1 vr-j-1 ̂ ^^ (osteoblasts) AJL. U">L^- Jl J_pc^ rUi*Jl JJL£ J

(osteocytes) iw^lip U*>1 -̂ J| J_pt£i Lg.Up y SJ3 JUj <»UajJll A^~-y I

. (bone mineralization)



o * J a*JI IJLJ

'-.Jjf i*

^ V

/ > a P j p A j g

,t.k «*.".! 1 — g.4>Jw jl M| c S-î jJl JJ *— fl

L>tAj| t "c

j \ o J ]-*-£ (JLJl)

5Jbj_ia3l x»Ui«JJ A^JLj jtJajJl ia-xj (J Oĵ » (Primary ossification center) (

l J-5j-oj ,_y)— ̂> L° Lsijl i]Lj>Aj t (shaft) *Jajt!l A^^as *Ja*£ <J| AjLgJl J L^^JdJ
0 p

jls î All jxJ «^>j . (epiphysis) (^o-^Jj *>&> JuijJl jl JukAJI ,»Ja*5' t ALjiaJl />UajJ

(̂ JJI oĵ vaXll Jĵ  ̂  ' (Sy^ Jajt<JI j<^_« Jj«Jj diioSj t Oî ^1 Jl -^

J5 jJastC ^j oj— oLJall Ajl^. Jj . (growth plate) Jĵ piiJl rji!Lj cLUi Jj«j

5-jJU AjLs^>| liyJU?- jl ^JiJL) jj-^-l ̂ j . ( X - Y *Jj JS î jJiJl ) ij_il

oM LjT j-&l\ A_UajJ Jl jLs^yi L.JLP

Uj J ̂ î̂ LjJlj JLiWl ASjL-L« ̂  jjjl4 O^

-> ̂ «^"^

(diaphysis)

vaj J,lxJUj

jLfi ^^s- j_<>jJl <>Ua

A ̂ j oLJl (̂ JlJ i— ^ A j

lili

Ui<«Jl ,t iiiK.c jl ^j i. A.vikx«j

ĵ ^vfljJl ?-j-Ul) AJĵ ap Lj-L~

(JLJlj JLs f̂lJl ;>LJip) iL jkJl <»Ua*J

jl 1̂ 5 b

* J

ji Z^<

ojjiajj *JLJ

J AjLv9| ̂ \^>-\ Jj c5i)j

i?LiJl A

(overtraining)

U>U

Oi*!
J ̂

jl N

xtJ JJ AJ jJ A A-JlP Iĵ  Jj| jJLu



at J4 t_Ajj_a |»]^t,U j Ua*JI <> lntl : (Y - t)

. (compact)

Bone, Growth and Maturation, by A.F. Roche. In: Human Growth -'. ( r-iUl ̂  dilj )

a Comprehensive Treatise, Vol. 2, Postnatal Growth, Neurobiology (p.26) by F. Falkner and

J.M. Tanner (Eds), 1986, New York: Plenum Press. Reprinted by permission.

Jj t f

j Ijb- ^JJI

>£ T • JP (t- U - H)

^
Ui.JJ ̂ SL. ̂ UJ! J! ̂ ij; v

^jJiJl pJî xl! iik̂ . J

«JL>- <±

^P LJaXvi- ^^Jb (_$Jt]l t_ujjdl jf t oĵ  JUS! Jj» jl

JN ̂ i ̂ jJ-l f Uip j! iJL>Jl ^U

Jl j^sU! OL^ U Jbjj N ol WJjJt (I L O)

. (U1) ̂  \Q ̂  ̂ UNI oUiUl <Ju/ U j

J Î oUU»l &'/.\* Jlj*- ol Jl oU

(V - Y) (tij J5C1JI ̂ »jjj t Jj/-

0 - A > A

Jl

Ji

jjj

(trr) P O-, \ V



Physiology of Sport and Exercise (p. 406) by J.H. Wilmore & D.L.: ( ^JibJl ^_« jib )

Costill, Champaign, IL: Human Kinetics Publishers. Copyright 1994 by J.H. Wilmore & D. L.

Costill. Reprinted by permission

L«l l̂ > jj g.*.il (chronological) j^

i^i _^J (biological age)

îxJLJ i ?tviJl (J ily l̂ jju LJs>_pJU> UjLij JL»LlJ

( 1-T) j»ij JSLlSl j^lajj • (late mature) l̂ -tla l̂ J|

J oli*>b>-Nl J-̂ aj JLSJ . jUilsi jj^

JlS C^lX-*i A 6jlJ_i« J^>-lj I^AJ

j£j JjSlI jl ,_$! 4 jliJU i

V

LjlP *-*-̂  J'

(early mature)

.(skeletal age) (JSCJ.I 5Jj«j :yiU

o L/>J|JLA« Oir

T*

JUJ -̂



j^ ^P (skeletal maturation)

(Skeletal age)

*j (Vj i *

J Lpj_~i

: JSLil

(Greu- j 1) _

(Tan-

. lich - Pyle)

jJU A_iji> -T

. ner - Whitehouse)

^P (, <_jjL«il

0* d i -

Jl — aJs l̂ l - g^jlj -

luj \ T djl jia a l̂j t5l« j JAXJ j^j : ( i — Y ) j^Sj Jiui



: (o- Y) ;x5j Jiu.

<bLus)fl (> (t i.i-^ II ̂

<»JJ i

JL_Jl />U

Aj t JJI jl AJ

AjL^-l ,*j jjJ J

?T ./?'.! I (_5^5\̂ »J

-» .. AlJI rt. .'al^O 1 .,(^^

1' oj_v* ("I - Y)

liUll AjtaUo

: fr*ad\ j-aJL2la -I



ujrU! * "'5' (j**«

dill

t (somatic maturity)

U j ' SJLaJl

J^Pj

^jj j_gJaJj A

: (PHV) Jĵ aJI >oi Sj

^jp» (Peak height velocity) J^iaJl Sjjiia A

,»j -^aj (longitudinal) l^t^j (»-^r'

l*« ^ X y>£> J^f- Ja— jdl (J JjkSl oyii? d

&

^I JjJs> (J SiLjjJl jiJul L^^J ̂ j ( V - X )

,tJj c_sj_^j . cjLJlj Oir̂  <>

JU ftjjbj j»-JL.|



YY -

Y « -

U -

> • -

Y _

1 1 1 1 1 1
Y i T

1 1 1 1 1 1 1
A ^ ' U U

j £ SabjJI: (V - Y) j*5j Jiu.oUuJlj (ju^JI (_^aJ j-uijJI (jJ^J *J^

/v^^^Jl ^^Lu3 t***L-*-̂ i-i I ^tfwl &AM!

Tanner, J., et al. Arc/u'ves of Disease in Childhood, 1966, 41: 454 -: ( <^^J! (j-° oi^j )

471, 613 - 635. Reprinted by permission from BMJ Publishing Group.

»

j^Jj Ĵ LlJ

jl strait

j, - i-l Jji? J| jA^Jl 0|̂ 1»NI JjJb A-^J ibjj Axbieil AJjjJlaJl J*-lj» J

"b ol̂ t'ill Jj-l» (J SiLjJI jla S U J l . J_ju AJ] j-c- . (A - T)

c_iljJs>Nl Jji» J o_/̂ 3i SiUjJU î XJ



l j .-iiii-^ll ̂ 'j-^l : (A — Y)

dil ̂  t * 'ft

Textbook of Work Physiology (P. 375), by P. Astrand & K. Rodahl, I (cJJjil ̂  jiL)

3 rd ed., New York: McGraw - Hill Book Comp., 1977. Reprinted by permission.

\ A

Jl^bJj (J JjiaJI ĵ >J (

14*7̂  l̂ j (<\ - Y) ̂ j JSLiJ

j liLa jl i

(_• *j c

/jj iibjb jl jj-S'Jill (jij LJjUj i5Ljjb jl

4

, i - \ V , i

jcJl ̂ y JS" ^JLJ ĵ Jl Sj-ila <ui !JL_J ̂ JUl <

( JjJaJ! ij&> Sjji) JjiJl J S^L jJl 5jji j! _^Ji

J SiU^I jlJiia jlj 4 »±jU^I (^aJ i— . ^ T , Y - ^ ^ ,



\A

DE MONTBEILURD'S SON

1759-1777

I
/—•N

L

I
s-+*

3

I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I I I

<> ("-tuaJI Jjls ,) ̂ 111 : (<\ - Y)\ A

Education and Physical Growth (p. 17) by J.M. Tanner, 2nd ed.,: ( ^iUJl ̂  jib ) jJi_vail

Madison: International Universities Press, Inc., 1978. Reprinted by permission.



0 —

p.

jĵ JI J eij-ks^w oiL j diLft vi-->- (t-~*4-l JjJaj Lfjr*1 LJ^oJ t-Jl*Jl (J ̂ J *-~4-l jjj Lai

Y ) ĵ »JJI Sj_jtip oljl** (J>- 4_l~Jl (J (t-^ Y 4 0 ijJb- (J SiUjJl o JLft

_<J aiL^J I^aJ Oir '̂ C^1^ î L>- c ll>- Bj-̂ S" jjjil J SiUjJ!

rt — 4-1 <->JJ J SiljJl J^aJ JiJj t iJLOl 0*>La*Jl olULj j^jJl iJLft J

#

« - Y ) j»Jj J^C^Jl ̂ ajjj . SjU

*>lj j . i-j>» ^ A jt*£- ,jX>-j Si'MjJi A

• <C--u ^ A ^>- l -«J .q-"'. CjLJI ^>J ^> *— MZj L» Jj«j

_« *— 4-1 oj - Y )

JukAJl ik? iiJ

i '/. A

. '/.Y'l t Jl i— U

'/. U , V Jli-

JU>P AJJjjl t p~4-l 7. Y , Y

7.1,1

b jJl JJl 3 jib <ua !ojj ̂ 111 t

<bJtrt(xJt

> Y , Y - ^^, i ^ , Y - ^ A

. (Malina & Bouchard, 1991, P. 252 - (YtV)



- 0 •

- r-

,1 m^ I - Y)

\ A

Growth, Maturation and Physical Activity (p. 46) by R.M. Malina ! ( -iUl ̂  jiU ) jJ,,/?.U

& C. Bouchard, Champaign, IL: Human Kinetics Publishers. Copyright 1991 by R.M. Malina

& C. Bouchard. Reprinted by permission.
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Vj _
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"
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I A
il n , •
' ! / \ / \

'\ ' »i t
^ ' ( ^

• i
'- i *

\- - • * ' " * '
'"--.,—.—,---.—-•--""" \

X

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Y i 1 A \ « U U H ^ A

Tanner, J., et al. Archives of Disease in Childhood, 1966, 41: 454-: (

471 , 613-635. Reprinted by permission from BMJ Publishing Group.

J ̂  5jL_iJJI : ( \\ — T)

jib )



iAJ j dLi

J W1 «>•

J j~>~ <Lo.~J.-l oLis l̂jll ̂ y (^ybl IA>- k_JUJI (

|Jb- JUJI eJ l̂l A_^,Ujj «, iLJl S/j SjSUJl S/ Lû

J jjjJJj ' ̂ dĵ 3 c— ~J A»Ls ̂ Jikj jL»4-l 5-s^L»j jl

: JLJl Jlĵ Jl jil̂  jikil IJLA ̂ j . iaUJl Jiĵ  j»— 4-1 ̂ =>^> Oj-S^ jl ^*

? ̂ IfJl -U^P- JjLu j-d

fJj JUisSlI JljJaL 4_vsU-l OULJI JUtfj A-JUp jl. Jj_2Jl jĵ JJ Jlj~Jl IJL-A ^P i_

> ( j J (^L ^aJI jlJLio jjJL^x] S-̂ iJl LJ O^Ul JL-ijJl iJU-y

-jji U j^-^j OCX— j»s- JLXP AJ! ( Y - Y ) .»Sj JjJui-l rt-s ĵ-J l-^^- t Juî Jl

'/. VO jl JU>J Ol̂ X- ^ ĵ P JLXPj c Jî  OS ̂ ylgJl oLJlj JUJI Jjia ̂  '/.O

jl o^xi S^v- \ o ̂ *p JXP U t JA^ JLJ 1̂̂ x11 olxJl Jjjs ̂  '/. A > l > - i£ As L x

. '/. ^^ ,y ̂ 1 OUNI (^JJ vJl olft ^AJ ̂  i J4^ JJ jĵ HJ J L§XJI JjJaJl ̂  '/.

: ( J JlojS ̂ jis) JiJaU c^<4

-,>- (V - Y) Jjj JjjJ Î J ̂ l̂lj (r ' %) Komadel - Ji

JLXP AJjls jl oljX- 1 j»s- JLXP Aĵ L Ixî p li|

^UJl

UxJI J^kll J^x

jLJl <»

JLXP Aalall <Uajsi (>«-s<s'jJ iAJIj JjJs>

A-J ' Aj aXa

J Jakll JjJs 4_9jjt«

1 i ._ &£•



<ULUU Ja.)jjJ j\£ Jikdl 355 ̂ "tl : ( Y - Y )

l Jj Nl̂  d__aaaJI H ....ill

t t ,V iY.Y

i'V.o

V\,Y

W,o

A « , A yo,

VA,

AA,i

Ai,Y

Wo AV,r

M

^^

^v

^ A

Haskell, W., In: Sports Medicine: Health Care of Young Athletes - ( > VY)

American Academy of Pediatrics, 1983, PP. 38.



»̂1U JjU^S ̂ U^LJt jJUJI (f -

X • , T O At) + (oljJ— *\

Îj Jill J>

x • , VT1 ») + Vi , AOV<\

x • , Y Y T « ) + (L-^> \ ^

-Y

l« X

X • , i Y

. ( Y » • *5-..) Komadel, 1988:



QL

J^JaJI

(| JakJI J^Ja ASj-*^ *ljA (> Jikil ̂ Jjlaj ̂ L-ij hh^ft : ( \ T - Y) ̂ Sj Jii

JJj xij .

I J— A

Komadel, 1988 :

•> ^"t"-"

l) . JiLiJ

<ssLs<s>fU

SiLjJl jl JJ-I J 5^3

UL*Jl Jl c-

5_iUl

IJL» ̂ _- jo^Sfl J-̂ JI J

. JUil IJLA J UJ

ol



IS,-, <L»*JL| OL-UU IJLA j! SfJ SjLtyl

*.* i_

>.I o

I JLA j - "\

La! . Aj

JI UlA

J> oUUJ ^k

LX: (v - T) L5 -̂J ( i - r )
(Yn) 4J/JI okdl J uu

r-j |»JLP .k>-*>L; oLJlj jcJI ̂ y JS3 (o - T) -

i oLJlj Oî l ̂  J53 (V - Y) j (1 - Y) jNjjJ

AJjLia c-)LxiJl ̂ JiJ ojjJl ilijj dili JL*J t

--l <->JJ J ̂

Ll jjj AJ^ J U

,JI:(t-T),J;

U V , Y

\ot,t

Aikdl ̂  /i W

(Magbool, et al., Ann Saudi Med, 1993, 13: 344 - 349 - ( Y Y <0

jj5o-



U J l̂aJ fiViU OUjoJI: (o - Y) ̂ j Jj

UV,A

My/A

,4<?A,v;

Mo, I u
\oi,o uv,v

, \ \o> , MV, n

• ^ • v
(Magbool, et al., Ann Saudi Med, 1993, 13: 344 - 349 - ( Y Y <\)

Y - ,VV , w

Yr, Y « , V A

Y A , i ^

Y V , o V Y Y , < \ '

\\

11, i Y \r

u, rv ri , M

o a , V A \o

,o\ IV, I -

VT

(Magbool, et al., Ann Sawrfi Merf, 1993, 1 3: 344 - 349 - ( Y Y <\) I)



Y o , V i

Y \ , Y T

Y Y , Y A

Y O , Y Y
YV,AV

^V,AA

Y Y, \ Y

Yi , iV

Y A , « o

Y • , YA

Y o , . \ U

oo

. V Y , o Y

0 « 00

rv . , -0

iikll

(Magbool, et al., Ann Saudi Med, 1993, 13: 344 - 349 - (T T <\)

V

UJCPJ . 5iLJl

c$AJ j-*jJJ Hj jjjJlj JjkJI ̂ y. JS" oL-LJ jl JL>-J

u

0 f>

Cjj JSI IjJlS" ̂

JUL Î

J «-M=»

uj U 4-JuJl J-»ljJl ̂

J L^U-j 0^> '̂ JUtNl 3^ jt&i ( U - \ ) j C \ V - T )

. i— U Jl 1 y ̂ 1 AJi

jJb" t jjjjl U J^ Jl j (. JjkJl cjL-L5 j o

o*Ap L^J^ jLtil t>_4Jji

(A - T) jj

jljjl oUa .̂jX» AJjU

l J oj^j Aj

if.

C



w- -i

I
A

1 I

tjujj t.uiJt JLabVI (£d p,*t\-\\\ Jjle oUa^ujia : ( \ T -

.( (ViV) .̂ ij &JA ^t- (̂ JliajjJl oULj t (\ 1A)

Al - Hazzaa, H., Annals of Human Biology, 1990, 17 (1): 33 - 40.: (

Reprinted by permission.

jiU )



: ( U - \) ̂ j Jiii(juS.iĵ Vt JLals^b iCJjlia (jua -̂.t uJI JLaLVI <^JJ JMMT>|| jjj o

JP (jv&î Vl oULoj t (T *\) -Jj R^O ̂  i_iĴ JJ (juijjt-Jl oULj) (juJ

. (ViV) ,»J; A^T/8 ̂  (ĵ ^- '̂ V^^^J '

Al - Hazzaa, H., A/wwfa of Human Biology, 1990, 17 (1): 33 - 40.: ( ^J-UJI j^. jiU )

Reprinted by permission.



: (A "
ijjiJI 35KiU j a jjj AJ j§

Y,

T,Y

v,r

^A,Y

YY,r

rv

iY

Y O

rv

r,Y

V,0

ro,r

^<^•^

^vv

ve

1

V

A

^ Y

(T ^ *Jj ^ry>) Al - Hazzaa, 1990 : ̂ \>.

( W • *Jj /«ry ) Hammam, et al. 1980 : ojj "

V - \ Y ̂  S.̂ *JI AJU-̂ il J uH ĵ*—1' JUtbU

JLi^Sfl Jl>lj jljjl ol JUkLSJ c ( ^ o - T) ̂  JSLlJ

J>JI oL-U ̂ _P Ji- Vl N! c J ĵ

•&

Uii dib



iJI «CSlaJJLl

')

r.t

r,v

V

r.v

r.r

o,r

v,r

.'w,.

N A,*V

Y \ v

rr,r

TM

r»,r

TA,0

rv

Y O

. iY

YO

Y"\

fV

u

j

/~
r ,N

r,Y

i,A

tA

"v.«

A.t

V,A
V

r-,r

t ^ , t

TVA

' " •*:• '
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^ Jl ( ^ - \ ) . J L J - I c

>v - ^ \
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( ^ A — X )

Loli! jji «A

^ (ĵ iL

U (

iJ JL^Jlj JjLJlj jl
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Cr̂ 1 U^Jj* CiUbS : ( W - Y ) f3j Jii

. ( ^ VA ) .»jj «j»y» jj* (jvJLki^l oULj ( Y ^ ) -Jij «ry> ^P i-aJjAi! OH^^"—^' °^ ^

Al - Hazzaa, H., Anna/5 of Human Biology, 1990, 17 (1): 33 - 40.: ( ̂ .LJl ̂  oiU )

Reprinted by permission.
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M - JlHaifl i/f al g«jJi .uiUp </ifl icjU! JL^oll aLLflll

: (Chronological age) (>^>It j^xil

iwK A , o j V ,

*i

<jjj

A

tJjuK A ,

,,jo

j^jJ" J5 Jl ̂ ^o te

jl /»— 4-| jjj ̂

Xlj jjjJI JLstL iLuJI

Jl (Jp JL*S"bJl ^y-oJuJkl ^j* AJ

Jl JiSf! J«i dUi >j^i (1 lilj 4

A j*£- J~>s— j (*^>

rt->^j i

L-ljjJl Jj .

,t̂ j

• j»-4-'

J jjjJl (ĵ

f.y>-

*g a - - -/»" ,»jj cjî i**i A ,

olyuJI Jl

L.| 5K Jl j ^^Ll jjj Jl olj

dJLJ J5j 4 /*-J;-l jjj

JLP ̂ - c l̂ Jl JjjJI ̂ LJ J>-! -T

jlj.1 1 ,̂ y 4 5_JL^> ̂ jl JP jjjJI iJU >̂ pjo jl c_^ -V

+\ JJ jlj-il JP Otij e_ii J^aJl jl ̂  J51JI -

JjJaJl ̂ LJ *^J j 4 ̂ Î Jl <-»« Jl ( JjkJl

^f- ji->~>"' Jĵ 9 (J~*>d J • ^^J^

jj^ jl ) ̂ J l̂ ,>« (»— 4-

oilp JjjtA^j J 4 <UUl!l v _ . .̂ 7'.
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J

"l r- k—
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-l "-^'••'
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: Skeletal Breadths - ( pi

J *

(Anthro- JL»jjjjJii\

oLs£l_j (^a

/»— 4~l ̂ j^ ^W* (^J • (skeletal growth)

. ( X • - Y ) ,»Jj J5C1J1 A>^JJ ̂  pometer)

: (Biacromial) ^j

(_r°^' (t-^ '• (Ches

4JLJ.I : (Bi - ili

: (Bi - trochanteric)

' : (Knee)

\ '• (Elbow)

JuJlj

J : (Ankle) />Jull J^lS" ̂ jf* -V

• (Wrist) JLJI »-̂  * 1 -A

(_>«L»S (^ (Anthropometer) .1 <n-\ II (ja^jz (ju\ tin ^JI>"<HM : ( Y • — Y )

j US

- iJjJl i-jjlll ,̂ _i - Jj



: (Body circumferences) ;xya>JI »l>>1 Olku

oL.lj.i J 4*jLlJlj ia îl oL-L2JI

^U -, ^•° jl .^

Lx> O

J.U ĵ JLl *l

JjL.1 Jl OlJtJlj AJI^JI SJU

(3j_J

bi! ( j^ij )

V - Y S^JI (3ji tyV

\ JUI 5J

Jl <_iSOlj JGjJlj S

SijJUT HjJUlj JlpLJU

. ( Y ^ - T ) ̂ Jj JSLiJI J

: (Shoulders) O^^1 ̂  - ^

*^j I (Chest) jJUaJl Ja,ji -Y

ilj ( J-^J. ) Ja.̂  ^ys^l

: (Abdomen) ̂ iaJl Ja.̂  -V

: (Gluteus) OiSjjJl Ja^- - i

JI^P : (Thigh) IkiJl Ja.̂  -0

: (Calf) JUI ̂  --\

: (Ankle) ^JliJl Ĵ 15 Ja-ji -V

j^I : (Arm) Ji^wJl Ja-^ -A

: (Forearm) ApLJl Ja.̂  -<\

I (Wrist) jJl A - j Ja-^st - ^ •

A.

joJI

: ( Y ^ - Y



LaJI J^-l ̂ y JbJ A-Jlksii jl *-~4-l s-lj^-f ,J

jl jjS" . (Anthropometer) /»Ui*Jl ̂ jyJ ̂ iJLaj (tape)

l jl iĵ bs l̂ jlJii* jl A^J IJiij

J jl AJ| SjLJtNl j~b£

> *— JLko vi~s>- t Ajjl

L^IS Jb- J -j-L

cjL«L2Jl JiJLA-l 4

ij

!l IJL*

US jU A.,̂ ^?- oL-lJ •*» -

Jl LA J_>-J JlLM ci.

l «-j4-' J S-^^H

(Growth Index)

: (Body mass index) />.ujj>JI <Uo5

(BMI)

ilijj

dJUij *-JM AJoS" ̂ J-* J JjiaJl j-ul" J

r~

V

.O^bJl

uir̂ j-

^\

(jLOJjWlgy f r" r~' "--^^

J

j (JLaijill (_^-U Al̂ ^JI JjJ_>tXJ ( T — Y ) xjjij UJ-̂ " (J A^tvitll juL_jO.I />lji?^U<(l /.^ojj

^ « fr ^

JJI ( ^ • - Y ) ̂ j JjJl̂ - J| ^JiJl ̂ SUj A_kiJl olft JL

,t-j

J î jl Aj| jLtil JjJii-l J tjC

iî jJ ( iÛ JlJ jJi ̂ piĵ  ) («~— 4-1 (J f__pe-iJl A^vJ ̂  A_X^« ^ V Jl

/«— J

j. OjiuiUl jl JUt?yi L^J diluj 31 o^U-l î U-j t o^U-l ̂ ^ J Jj

(Rohrer's)



' jtjJIj Jliis'il ,_5.x! j_p.UJ! -H-?*1" U-?",̂ *!-'-'̂

(BMI) f m - % 1 1 itkS : (

^1j! Yr,t

jjSl jl Y £ , A

^Sljl Y o , V

j£\j] Yf

jj^ljt Yi,r

^Ijl Y o , A

U-Y

\V- \ o

\ < \ - ^A -

A 0

U. S. Departmeent of Health and Human Services: Healthy People 2000: National Health :

Promotion and Disease Prevention Objectives (DHHS Publication No. 91 - 50212). Washington, D.

C.: Government Printing Office, 1991 (As quoted in Reference 101 - a)

(median JLaLVl e£oJ (BMI) ?m-\\\ $& : ( \ • - Y

(Y)»5ji-ljJiJI
j—ojjr

•u,-\

^ A , Y

U , Y M

Al - Hazzaa, H., Ann Hum Biol, 1990, 17 (1): 33 - 40.: *p*jJl A.-J jiil^j ( ^ ) *ij

Magbool, g., Ann 5a«di Met/., 1994, 1994, 14 (6): 495 - 498 : ( Y ) j



• • X

> oLiill (_$JL! /»— 4-1 jjp

JUU-I «

SUM :

X Ja ] - ] L

T[ (.^JL -jJJl o'!AiJl iUa«Jl JC^P JuU-l Us dû  x J3 ) -

i ( C

JUOJ!

,_^

x J» ) J îJi

^ 1 1

. oL-LJ

.( ( I - •* IV ) =ry )

,.15 -:;:- *



(Body Composition)

-J J

t_ A

JUPJ .

Jl JL>-JJJ c, (stored fats) tjyf- f>_p«- ĵ (essential fats) A

jl^JL-l Jj *U/Nlj Oi

*JLjj . tjuJiJ

Sljil (_$dJ '/. \ Y

Jj_><J.I AjshJLJI JL -̂JJJ . (adipose tissues)

(sub-

Syta JULj A9Ju

JcJl Jp A_jb

t Jjj— 'I (J<^^

«-~4-l J (>j_>T^Jl A,̂ J J A-L^U-I Oljjdl Jp UJi !̂

jLJ jl

IJL_J ,»j t

U i

O»LJl

#

\f~-j ( Y Y - Y ) pJj

ojii (J A_p«^Jl JjU» j

J l̂ ji Aijj\fl oLJ

jl eJjyti Ij . cutaneous)

<. #> Ja.«.y9 Liij

ASytxi A ,

jl

(»— ~>-

t ( 7.Y • - ^ «

A j "\ jju LftUil J|

. jjS"Ul Jc^ (

^ V - 1 »

jl



r« -

I J
I

v A > Y u

jt itill 3 nn'i '*•*•'*'* : ( Y Y — Y

Malina, R., "physical growth and Maturation" In: Motor Development'. ( Y V i *£ - = r > )

During Childhood and Adolescence, J . R Thomas (Ed.), 1984, p. 15.

J

^ T

Y V - Y

JL««J

LJl

U.! . f-JUr-lj ol̂ l ̂  JS" J Cj-2; Jjixil 0J& ibjj oUaJl ^JL! aJU-l c

JLAJ oiLt_}JI IjlJ J> f-J^-l 4_Sja^> J oljl— A j t (ju Aj>t^Jl i.*J J l

ak .̂ J jiU-l cu^ p -̂lll Ul . AL- \ o j ^ V 0

*j 4i**i \ Y (J l_- ^>- SiLJU IJLJ *j ol-^ A

jb jl J

;-! jjj ,ĵ  '/. ^

'/.Y o ojjUi li[ SJLp

. ( AX^I J_p- - yi 1 ) oUl

J-vaJ

'/.Y o Jlĵ ^ oLJl

'/. TY



u- -
w*r

I

I

A -

V

I I I I I I
Y i 1 A \ ' U

i i
U M

i
U

jun'i ) CiLliJIj ijuJI j*

* •"-»• " ,ĵ  ̂ bUd \

j-a.t,U L.ILAJ ^ j ^ MI II 3 n>n ,} >suUI : ( XV - Y

x 4 \\\fi ^j)^> mil

Growth, Maturation, and Physical Activity (P. 144) by R. M.l ( ̂ iUJl ̂  jiU )

Malina & C. Bouchard, Champaing, IL: Human Kinetics Publishers. Copyright 1991 by R.

M. Malina & Bouchard. Reprinted by permission.

*-~?-

Jl iJlA J U> ̂ y^ ] JS

jl

jLj*>U

^*

( ^ T

"^ J

*J

1 c^l^ V <\ , T SjljP- i>-ji JCP ,111 &\3 j Jl SjLi

,»

*>LS'



: AJU! AJiUil .05 ̂ ^ (Siri)

x ( £ , o • • - (- ^ J îjl A-^J

,»j

AJ.iU*j 4 JJ

(Brozek) ^iLjjjj jj* j>-\ lip

j *— 4-1 J

, \

jL$3l ^AJ l̂ o Jjl Oî LJlj jLSi.̂ 1 ̂ Jli

rljai Jl <Yn) o^^Ujj « jU* J»
>«̂

JLJI ĵ Jl JP ̂  eJLA JUisVl

JILL /^ • ,

4 LLJl

r\ J

j

jli J

lll AiliS" jl ^\JA

JbJbJl £]LA jl

" M JLS

JjL, JUi?

oi

j 4

AJ - f-lil C^-

-AJiJl A.JUP

j-L.5 f-lki!

Li

A_!:>U« a

JbJL*U

4>°

J J_U-I *-



-Jb (regression equation) 4_>jlJL>ol

5JLJI A

S îL*

£\ j! ocik^ J JUUU d

o y^l ( mY ol=* J ̂ U. ) Jj

( Y Y - )

: ( £jUu )

Jap ) ^ , Y ̂  =

T

.

iUa*Jl JL!P JLU-I

Jap

) • , • • A - (

: ( Q^u ) N O -

-I J

^- ) * , * ' A - î jJxSGl 5-jJ JaP

. r , t - \ ̂ 531 ̂  Jip c^j ̂ jj Jl V

Ji io^1 <JuAjJi JI^P -U4-1 "^ «^*— ?>*4 ) ^ ,
JCLP JJJL-I Li? dL— f^f ) • , » • A - ( tJx

. 0 , 0 -T( t.̂ Jl ,-jj JaP O ĵ

: ĵ J 4.JUJJI 4JaUJLI

JLU-I iJa dU .̂ * ) • , N , YT

0

- J

r+\ c^ Ji v

-T

JUU*JI JLJ

. ( ̂

Jip

JU-

Jip

(Parizkova)

: 4JM<u i Y —

) • , • Y V - N , N • A =

p^ ) • , • r <\

A - N V

) • , « oo - N , >r • =

jJ ) • , Y 1-

-^J J



(Boileau

) \ , V o = ^-JLl J »JSJI 4~J

JuU-|

, 1 - r( ̂

f ) » , • > Y -

JJUM Us dU-

\\- A )

, Vo = JL| J ĵJl UJ

Y , I - Y( ̂ 501

) • > • ^ Y - ( »_jî LJ

JOJLI Us dJU^

JlU-l Us

om>j

li SJu

-

! JlU-l dJU~«

J

) ^53

4 ( Y t - Y ) *_Sj JLJI

o

A^dll Siy ĵ *— jJi Jp JiU-i U? d

jJbCJ IjJ JJTA* oL^ j_.̂ u Î

dJU— ̂

( Y o - Y ) ̂ j JSCiJl J

01

^ (Lange) « JJ^» ̂ J diJJS'j 4 (Harpenden) «OXjjU»

\ « î jLJ JJ^/j 0-^J jU jL^>- j^ J^ t_?& SjS 01 O

Jj-1^ JU>-lj (_j*a>«Ji> J^S ̂  oL-LiJl A,̂  J^JJ ji *^

*;Li ̂  dJLIJa i vir^(

. (

*— JT-! j su l̂j Up- ^« oL«LvaJI J ĵJ 01

(J f-l^—J jL*-Jl ̂ T le~H l U\cJlJl I5 ĵj»l (J |»

( dUi ̂ 1 01 ) jLgJl Jj J oU-U Î ̂  o -̂>"

. (hydration) *— 4-1 J ^y

-Y



0

Cflj) jLLLl Lil— 1

( /.) pst^JI i»J

|JL>

1
Y 1

>-.̂ }|. (o^t ' JI^5^Uf^LA.OtJ^j«-J»C'«'i?d«^

> . ^ o Y. YO r. ro i . to a. oo V

1 I I I 1 1 1 1 1

( # $ ^ *

1 1 1 1 1 I I I
A \r > A Yr T\ Y ^ w ro rA i\

f^**^*_* — ^&A

0

(**) jdi-l aJL ,̂ 1

l̂^r

I

SJ1 T*oJ <"* **." A uJ Q^ \J1 lELlJ"^^)) i?i 1 ribjlJf *** *" JiJ^iJf CvL*Jr i*L<WyU fr &OJ>^0C f^W-r •• • » CS -̂

> . \ o Y « Y o V » t o i « io o - oo V

1 I I 1 I I I

1

^* A c5 £~Va «^j _« ^£*J*
4 Jill ">Ui ^ iJb-

I I I I I
1 ^ » ^ o Y * Y l Y A Y"% YT V o ^ o VA i %

Al^^^^iAlU jj^^^3 j 1 fCjJ A Ai^^iAut 4^U^ tXiJ^^^BU ^Jj^ | ^^L^jLl A'^^^"^^' (*^^^1 " ( ' t — i 1 A^ 1 jj^ '"«

• ^Aj^JI ^ &J t*t«"y»j ^ r IAJ A A

Lohman, J, JOPERD, 1987

*J| <L^jNL*» II ^Tl i^« II . t\c_ , \ i-\ || 'lil^ i*li,A iAi P ** ̂ - A

, 58, (9): 98 - 102. : ( Y U ̂ j ̂ -. - ^LJl ̂  jiU ) jJ^ail

JOPERD is a pubication of the American Alliance for Health, Physical Education, Recreation &

Dance, 1900 Association Drive, Reston, VA 22091. Reprinted by permission.

jl

jj5JiiJ <L~JJL

|u AiLJ.1

i«Jb>-

(triceps) A^

Xfr (acromion)

Jbo*]l

(chest) jJLyfiJl Aik>a J jJLA-l ~^

"'^ J (diagonal fold) iijU 4_Jj O

oUil CJL* ) J^NI Jl ̂ y

oii iL^Jl Alkwo J jULA-1 Us dJu— -T

J>j* JiLi-l (j (vertical) 4-isl A.JJ O_^vjj

£Jlj (olecranon process) t_?^-l



ol/L.

: (subscapular) t— tf.'xll *-jJ -JaP o -̂ U SJiJal* <J JlbM A-

£-^J Ji*j ( ̂  T - \ ) JjLJl OjljJl ̂ J- (diagonal)

— V

. (abdominal) ̂ laJl iilaXa J jJLA-l iJs> Jlo -̂ - i

rt-~> Y (Jl_p- JbtJ ) c ipJl v_JU- (Jp (vertical) ^LSil A.JU O

. (suprailiac) ty»S/i-l (JaaJl Jji JJ -̂I 5J» dJû *. -0

. SpiLo AjiS î-l -JaP (3y (diagonal) 5JjU A-Ja OjSvJj

. (thigh) JbUJI i2k̂ . J JlU-l U? dU— -1

AiLJ.1 ̂ î r̂  Jj oiU Î A^JL-I J (vertical) .̂xsl A^J j_^oj

: (calf) JLJl iiku J JUUL-I Us dU— -V

i-1 J (vertical) iuti! A.JJ

(j iiJjjLJ6 ^aJ! Jxi j JJ-JJJ < jJ=2>JI £aia AJ : ( Y o - Y

^ T -iUij J U



S.AP

ol Jl

UJI JP iJ

li iLva^l iikv« J JiU-l Us d

. ( X V - Y ) ( Y 1 - Y )

JLJ jiU-l ul Jl ^uLJ t

Ja*Jl

iLAxll A»fc oiaJI iJb



0_ _p

\ -

jf-?r "
ifn° f

1
 " ) r " (

T~> irr -(i™r irr^r?
r
r(x-Lx)

1
 - f"'

1
 ipf^ |prr> - -<l"̂ I TflP ""̂ ) '

X - AX ) = Sŝn?
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- ^ o Jl U y ̂ j^l 4-U- l̂

Jl ( ^ t - Y )

- -Jl

j j-giiJ /»— 4~l (J c_p«-̂

VI - Y ) ,»J; jLJl J5C^Jl A^T^J U IJ
1 *•

( ̂  - Y )

P^J1 Jl (£~>~> cT^

dl jj, JjiJI ̂ !>l>-

ajJl jv*Jl y>Ui« ^ îzjo jj^ «j>



£4 Qlfcjn-vt, 3 tgni-^H CaLxilaill: ( \ Y — Y ) A3j JJ^

Mayers & Guiin (1979)

Vrijens, et.al.; (1982)

Vaccaro et al. (1980)

Thorland et al. (1983)

Sady et al/ (1982)

Thorland et al. (1981)

Thorland et.al. (1981)

Thorland et al. (1981)

Thorland et al. (1981)

Thorland, et al, (1981)

Thorland et al. (1981)

Boileau >t.al. (1985)

Boileau et, al. (1985)

Y"\ A

t Y , Y

«Y 1

ir,-\
Y V , o

o i , -

or,o

oA,r
•U.1

V i , < \

"ir r
n',i
or, A

\ o , A' y

\ • ,A

\r,r
<\ ,v
A i

v,r
A , i

^ r , < \
A , o

Y Y , «

> ' , '

n <\

iM
o<\ •

V Y , V

r \ , v
V , Y

OA o

• \Y, - \

v « , n
Av,r
1^, Y

rr,A
ir,r

ut,r

^"W •

u/v
M - , 1
nv^
\"\y Y

\vv,r
> V \ , A

u t , \
\ A \ .V1 ' * ' ) T

W > ' °

. % fl

^r',o
\o \

w,r

u, '
\1,5

>1 Y

W,V

W , A

\ v ^
\ y «i

•\,A

^ 0 , 0

A

YV

U

r^
Yr
\ A

u

IV

Y i

^ A

^
o •

••*

3 .^.l .'f ••( -:̂ |

,-M ^ l . t

'A -O

4 tjl 3UO

^-^oliU«

j^jj 1

^s

;-_v.̂ l M T-*-

Novak et ,al. (1977)

Thorland etal. (1983)

Thorland et al. (1981)

Powers & Walker (1982)

Thorland et.al, ,(1981)

Thorland. et al. (1981)

Thprland et al, (1981)

Thoriand ,et aL (1981)

Boileaii 4^al./ (1985)

Boileau^t Sal.;: (1985)

i A , ^

'"M
M , V1 >

i i , 1* * > *

u,-\
i A , A

or , -
l^ .V» » J T

Y i , Y

i Y , Y .

\o ,n1 J *

^,V

^ i ,A

YY' .Y 'i i ) i

U,o

\r,i
Y Y , .

u,<\1 ' > *

Y A , i

Y o , a

*V. ^T > *

o A , a

i"\, .
* ' >

o V , AT > *

« ^ , t
« - \ , t
n A , .
«v. ^T J '

rr ,A
fl\'n

> " ^ " V , A

\ - \ A j Y

^ov .o
7

nA,v

^ • \ V , Y

\ - \ v ,< \

^•^ < \ , r

wr ,"\
W(,i

\ T Y , o

w ^ «
^ o , A

\ o , Y1 > '

\ o , Al 3 r »

\-l,1

\ - \ ,v
\ V , Y

\ V , ii i j *

M

\ o , Y

^r
IV

Y A

\ .

i\

Y n
n
\r
\ A

on

^i -^_1 . . .«

•.t —

t^*j * * •* * * *
«fhnij*a O&U»«

J~*& 5' f

j&

/•M ».^1 * * -. r.
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