
 ������� �	��
� ���� �	��� ��� �������� ����� ���� ���� !� ��� "��#$%

 ���� ��� �	 �
 ����� � ������ ���� �� ����	
(BMI)Body Mass Index ������� ������� �� !� � 

"�#$�%�& �'� �� �(��)*�� +���%

&'�(��� '��)�* �����+∗���!', "#�-.# ���� /

"��,-
.%�/%:            . 1�2% �3)& � � ��� 4��5�% 67�8% 9%�3� �� ������ ���� ��   .)�%� �(� �� �� :�;$� "�#$�%�& �'� ��

            ���� � �<� �<	 �
 ����� � ������ ���� �� ���  �����	 �(� �� �7=� >�* �?1 ��� "�#$BMI   ���<���� �� <!� �  
 �7��@ A�� �� "�#$�%�& �'� �� �������BCDEFBB��� "�3	 .

  �'��� � ��3%:   �5�=3 . 1�2% �(� D  ��� �	 � 2/% CEHI$�� )*�� +���% ��J� �3%
 �K �� .& �(��L .��?� "�% 
       �M�� :�;$� ��$�3	 "�� "���� ��	 ��1�� ���	 . .$3�$ N��.�3J 4�3= .	 ���� ��F .<7O�%  �� ��F    �<P$ �� 4��<5�% .<�O�$ 

        9�� � "�3	 "�#$�%�& �'� �� ������� ������� �� !�     .%�)#��Q R��, S(�K �� 4��TK� ���
      ��<� "���$� ��� R%�� ��
    � RU� ����         "���$� �	 � ��3VO .�O��% 4�3�	 �W#*�XQ Y�3 ������ ���� �� � ��X$ ��(�1�� 4T��@ ��Z�% �� ����

��� "�3	 ��� �.

.�M�(�*: .�M�(   �% ��#$ �*      ������ ���� �� .& �*�B[/H±±±±]H/EF   ��� "�3	 �W1��  .     ��<%Z�* �� "���$� ��)^�*
    ������ ���� �	BC/_±±±±CL/E_C ��$��  ��/% ���%   ��� �FH/B±±±±HE/]]   � :��37�& BMI Z�$ kg/m2`F/L±±±±[B/EB .���@% 

��� "��.

.;��$����:                �<) % ��<��� � �<�� ��'	 Y(��� �� ���$� .;��$ ������ ���� �� I*�&      4�<�8#% �<	 ����
 R%�� ��M �$��a�) � ��� ���BMI (����$.

"d�����7& ��*: ��01��2 3(�� 4�BMI �'(  �12 � 

∗+5 �(�0 ��6����!  ��7�# 89:# ���� �#�� �&1;�.# ������
� ���� �#�� ����� ���� ����� !� ���6!' ( �� '
/5��6!' ( �� ' <-=�#  

Archive of SID

www.SID.ir



 ( �'( �12 �� �, >�?��! ( �01��2 3(�� 4�BMI��� �#�� �� ����@! &��-�2! A
.B( ( 

 ������� �	��
� ���� �	��� ��� �������� ����� ���� ���� !� ��� "��#$%

��

%.%�/
��(� C�DD��   4
DD9(! '! "DD� ADD�! �01DD ' '! &!

" ��           �6�DE  ��D-) �D� ( 3(�D� ����@ F#��� &�G
       �D# "#!�! ����)! ( � HI� ���6�
* F#��� 1D��6 . ��

            3(�D� �DD��@ "DD6� �K L!�DD

M� ��(� 4DD6! �DN
�# �01��2 3(�� �C��� F#��� "�)�# 46�O, ( ��D�

  A�!)+ .(     �1D� AK!�( "� &��@( ��     �� FD#�� 46�D�
  �# C��� 4� 4

.�    �D# �DR  "D� �1D���   FD#!�� 1D��

          ���D  �D� S�� �"6TM� ��6�
*!�M@ FU# 1� �# &��6�
            �K:D# �, 3(�D� ��#' &(� �� � !(� F#!�� ( A#H�

1��� .         �� �01D��2 3(�� 4� �1#, 4
6�� V� �(1�
  ( "DD6TM� ��DD?E� ADD�� "DD� "DD�*�6 ".DD��� &�G��DD��

    AD�! A�!1E�)/ (    2 3(�D� 4D�     WD#!�@ �� �01D��
ADD�! L(�DDX�# 8DD��=# . �!�DDE� ��Y$/+/��DD�)[ (

  ��EX\!Y]/+[ ��� )Y (    ����� �� ([]/+/   ��� )^ (
ADD�! ���DD� . ��
DD� �6�DD�6�#, �!�DD�O� �� 4
DD�_G

  A���%+/+/      A��� 1
X� ( ��� %$/+/    ��D� )+ (
  4
`^]/+[ ��� )] ( "6��
 aY/+[ ��� )b ( ���#

+[ ��DDD� )$ ( c�� �DD�[^/+/ ��DD� )a ( �
 �dDD�!
%//+[   ��� )+% (   ���D�E9+%/+[    ��D� )++ (  ���D�

A�! .           �� �D !(!�* �DR  eH�DO! "D� ���
B�* '! ��6
              �D� �1D� ���O�D� ( �'( fDI  A�! ��@�# �, ���#

   �# �01��2 4� &(�  1���)/ .(       L(�DX�# "D� "D@�� ��
"DD6TM� g6!�DD� ���DD� �DD�6� e�DDN '! ( �DD
�2! ( &!

     !�@ �� AK!�( F#�� ���� L(�X�#    �(1DU# �8��=# W#
     4
D
.� 1D6�� �# ".#�@ &!�� �01��2 3(�� 4� ��#� 

��� .              �ED� �� �01D��2 3(�D� gD���# "D� �D� , '!
        "D.9�h# 4D6! '! e1G !T9 A�! �1�  ����� ��� �#��
         ��D� �#�� �E� �� �01��2 3(�� g���# 4� 4

.�

  ��'( �1DD2 �DD� �, "DDh�!� (BMI &��DD-�2! ihDD� ( 
    �� �E� �� S�!1# ����@!    ��
D-U� ��� �� ��� �#

b$-+[bbA�! ����  .

�'��� � ��3%
        �X
D\�� "D.9�h# VD6 �D���� 46! 5   �D.hI# 

�#        fD !� !� �, fG(j� ���# ".#�@ "� 1���  �!'�D#,
           ��D� �� ��D� �#�� �ED� "D !��O� �6��G!� S�!1#

  ��
-U�b$5+[bb         4
D9(! "��T0 ��# (� �N �� "� 

TDD0 �DD� ADD�� !� ��DDO �01DD��2"�DD�!� �1DD ! F
�DD�
�#1�G� ." �         k(� �D� &��#, L�?��U# S��! �� �G

" �  "��O &�
0  "�)�# "� &!   �1D� l�=� ! &! 1D ! .
" �   �G �� �G[   "D� "D@�� �� k�(�� ( k'�#, "
)�  

       "D� �D��G�* �&��D-�2! ����D�@! A
.B([  ihD� 
         1 1D� 	
�I� �!���O�� ( ��(�U# "
  ��(�U#) �'m

        	
D�I� "D� A�! i
B�� "�        4D6! "D� S�!1D# &1D��
          �&��D-�2! ����D�@! A
.B( �R  '! " �0 "� n�h�

     "D� �)!�D  g��� ���G�*       k�(�D� ( k'�D#, "D �0
     "DI?N L��-� ( "�*�0 ��� !       WN�DI# ���D*� �� &1D��

  A�! ��@�# �6��G!� .(      &��D#, L�?��U# "� "@�� ��
     ���
N! ih� S��!�� (a^ %   " �  	�)$+%   �DX  

 1� 4

.� .   D� �!1.� '!  F+%%      �� �6�D�G!� "D��1# 
    "D� �)!�        ��D� �#�� �ED� "D �0/b     ��Dh� "D��1# 

             "D��1# �DG �� �DE , "� ".@!�# �� ( l�=� ! �*��-�
  �!1.�[% f !�          �1D��2 "��T0 ��# (� �N �� "� '�#,

     " �  '! ���X��! �� 1 ��� �1� "��O &�
0  l�=� ! &!
1 1� .        �, 	6H� ( C��� "� W@!� ���U
B�� !1��! ��  ( 

     fD !� "� �R  ���# p
IU� '! e1G ( �01��2  �!'�D#,
 1� ��!� .      ���D�G(j� gD��� &��;) "?)�-# '! q�

WDD@ ��DD*  �'!1DD ! �4DD� F#�DD� "DD� L�DD�HN! &�(,
           4D� ( �!jD  �4619!( LH
-U� �!�
# �FM� ��'(�12

       �'!1D ! ( FD
�� ��� �01��2 3(��       AD?K �'( ( 1D2 
1DD6��0 .  �DD\�O &��DD
� "DD� &�!�DD*!)�
� &�DDE6�

   ���DD ��, �1DD
r(�
� &�DDDE6��D
� 1DDD� �# � �DDD#��G
   ( �A��6�… (       1 1D� "�D�!T0 ���� ".9�h# '! 1���!� .

         �'!1D ! &�DG�!��! "D� AD�! ��T� �'m     4D6! �� &�D
0
    �� �� ( ('!�� �"#������ �����    ���D� ��
��H� ��#

A�! .��!� �
9� , AE@��  '! �G�!�*! SPSS &�E��� ( 
  &��#,ANOVA ! � 1� ���X�� .      ��D@( �D���� &!�D�

 ( �'( �1DD2 4
DD� ���DD�?GBMI 3(�DD� 4DD� �DD�  
1� ���X��! ����
� ����?G s6�B '! �01��2.

e(��$
       �� �01D��2 3(�� g���# 4� $+%   &�D�O� 

    �DN �� "D�/           1D ��� �1D� �1DD��D2 "DD��T0 ��DD# 
b]/%±Y%/+[ ��� ��� ) ���� �(1@+.(

Archive of SID

www.SID.ir



 ( �'( �12 �� �, >�?��! ( �01��2 3(�� 4�BMI��� �#�� �� ����@! &��-�2! A
.B( ( 

 ������� �	��
� ���� �	��� ��� �������� ����� ���� ���� !� ��� "��#$%

��

 "���� A���E :��� Y�3�% �� f32� �� ������ �
 �� "�#$�%�& �'� +���% �� ������� ������� 67�8%

 �7��@ A��BCDEFBB
+���% f32�.$3�$ ��� ��W$��%

�(�U#/b%][/%±]//+[
�!���O�� "
 /b%b]/%±[$/+[

�!���O��/b%b$/%±/+/+[
F� W@$+%b]/%±Y%/+[

       S�!1D# ih� �� �01��2 3(�� 4� 4
�  "Dh�!�
�DD�.# &�!�)%%%/%P< ( ADD�!� ��DD@( . �����DD?.�

          &��D-�2! ���D�@! ih� �� S�!1# �� "� � !��O�
   1 ��� &��m��)�!���O�� (Y       "D� � !��O� '! ���(' ��# 

        1D ��� �1D� �1��2 1 ��� �(�U# S�!1# �� .  gD���#
     ( �'( ( 12BMI         �(1D@ �� �01D��2 3(�� ��#' �� 

  ����/      AD�! �1D� ��!� ���   . D�     gD���# 4D� 4

        ( �'( ( 12 �� �01��2 3(��BMI  ��.# >�?��!  &�!�

A�!1  ��@(.

 "���� A���L : � ��� ��� 9(�3BMI ���� ��%� �� 
������� 67�8% f32� �� ������D +���% ������� 

 A�� �� "�#$�%�& �'� .$���J�BCDEFBB
  ���<���� e2�D

�������
 ��)�����$��( ���):��37�&(BMI kg/m2 

�(�U#b^/^±/^/+^$$a/b±bb/Y[/^/[±Y$/+b
�!���O�� "
 b$/^±/Y/+^$[%/b±a[/Y[]a//±^Y/+b

�!���O��b[/^±a]/+^]a]/]±[+/YY$%//±a$/+b
g���#b$/^±$//+^$[%/b±%+/YYa[//±]b/+b

P. value%+/%]b/%%$/%

 "���� A���F: �� ������� �� ��	 .2	�� �	 ��� �
�3���Q �W�a��* g(�! �� "��5���

��U�% �3���Q g(�!)r(P. value
BMI%%[/%a/%

12%[/%[/%
�'(%+Y/%]a/%

h@	
         �� �01D��2 3(�� g���# 4� ".9�h# 46! �� 

 ��� �#�� �!��O�b]/%±Y%/+[  "D� A�! ���� ���
         �!�D�O� �� �01��2 3(�� g���# 4� "���# t�?6�I�

  ��EXD\!)Y( ���DD�E9 �)++(  ��D�# �)$( 4
DD` �)]( �
  "6��
 )b (           �01D��2 3(�D� gD���# 4� '! ���
� (

 ��DD��� �!�DD�O� ��)^ (  ADD��� 1
XDD� �!�DD�O� (
 �DD�6�#,)+ ( c�� �DD� ()a (��DD� . 3(�DD� 4DD� L(�DDX�

       �D# ��6� pN��# ( ��� �#�� �� �01��2    AD�.� 1D !��
            1D� �# �01D��2 4D� &(� �D� �K:# F#!�� �� L(�X� :

!j     1��� �01 ' FU# ( "6TM� �V
� v �� .   gD���# 1D2
  ��� �#�� �!��O� ��$/^±$//+^$   ��D� ��
� �D� 

  ����E9 �!��O� "���# t�?6�I� "�^%/+^a�� ��   �D�#
)++ ( �DDD
9 �!�DDD�O� 1DDD2 '! ��m�DDD� �DDD6 (]%/+^+

�� ��  ��#)+/ (��� .   L�.9�h# S��!��Koprowski  ( 
    �� �!��O� �
 �X
9�� �� �!���G     ��1D��� 12 )]%/+Y$

�� ����# (         ��D��� 1D2 �D� �!�D�O� '! ���('   �D�)+[^
�� ����# (    �D# "���� !� �01��2   1D���)+[ .(  FD#!��

          12 &(� �� "� 1���G ��#!�� �V
� v ( �!j  ��h
U#
�DD# �
KwDD�1DD �!T0 . 4DDD6! �� �01DD��2 gDD���# �'(

 "D.D9�h#kg [%/b±%+/YY   �!�D�O� "��D�# "� ��� 
  �
9)kga/^±%]/YY(  ���)+/ .(      �� �D���� VD6 ��

            x�D` �!�D�O� "D� 1D� ��!� ���  1��6��a/%   ��D� 
           �D# �1D��2 sD���# �'( �D� �!��O� '! ���('   1 �D� .

      �!�D�O� �� �01��2 3(��+/      x�D` "9�D� $//  �D�!��
           AD�! sD���# �'( �D� �!��O� '! ���
�)+Y .(Frish

          1D6�� �01D��2 "� �1
�� &!�� �!��O� "� ��� 1I�.#
   �'( "�$/Yb          "D� , �D�E# ( 1�D��� �1
�� ��0��
� 

       '! �1D� ���` �!�
# 16��+]     "D� 1D\��b//[  1D\��
 1���)+.(

    ".9�h# 46! ��BMI  �][//±]b/+b  ��0��
� 
        '! ��� "� 16��0 "?��U# W��# ��#��BMI  �!��O� 

  �
9)+/ (��� .    ��.# >�?��! ".9�h# 46! S��!�� &�!�
      �D� �01D��2 3(�D� 4� 4
�  ( �'( �1D2 BMI  ��D@( 

A�!1  .       �D�.# >�D?��! 	DE# "�*�6 V6     4D� 4
D� �!�
��DD� &��DD-�2! ���DD�@! ihDD� �DD� �01DD��2 3(�DD� .

          &��D-�2! ���D�@! ih� �� S�!1# �� "� � !��O�
  ��m��)�!���O�� (      1 1D� �1D��2 �D��(' �1 ��� .    �D� "D�

       AD�!� ADI��h# "6��
  �� ����� y6��  .  "D6��
  ��
   h� �� "� � !��O�     �!�2 &��m�� &��-�2! ����@! i

 1��DD�!�++  ihDD� �� "DD� �DD !��O� '! �DD��(' ��DD# 
   4
6�D� &��-�2! ����@!        �1D��2 �1��D�!� �!�D2 &�D�

 1 1DD�)+^ ( "DD�
�  �01DD��2 4DD� fG�DD� 46!���DD��
�# ��E� g6!�� �� �01 '1��� .

Archive of SID

www.SID.ir



 ( �'( �12 �� �, >�?��! ( �01��2 3(�� 4�BMI��� �#�� �� ����@! &��-�2! A
.B( ( 

 ������� �	��
� ���� �	��� ��� �������� ����� ���� ���� !� ��� "��#$%

��

References:
1. Speroff L, Glass RH, Kase NG. Abnormal 
puberty and growth problems. In: Clinical 
gynecologic endocrinology and  infertility 
(eds: Speroff L, Glass RH, Kase NG). Sixth 
edition, Philadelphia, Lippincott-Williams & 
Wilkins, 1999: 381-8. 
2. Rebar RW. Puberty. In: Novak`s 
gynecology (eds: Berek JS, Adashi EY and 
Hillard PA) 12th edition, Baltimore, (USA), 
Williams & Wilkins, 1996: 771-6. 

 [ . e &�6�� .        �ED� �!�D�O� �� C��� F)!�# �����
     ��D� �� �!�E�+[]] .        ���D#�� (  (�!� "D��#+[]] �

YY : L�UX\+/5+% .
Y .           ��EXD\! �!�D�O� �� C�D�� 4� 4

.�  �( �6�� .

     ���EX\! ����� �1�� !� "��#+[b$  �^^ : L�UX\
ba5bb.

^ .   m( ( k ��O�m�� � �6 .      �� �, F)!�# ( C��� 4�
            ��
D-U� ��D� �� ��D��� �ED� '�#, f !� �!��O�

b$5+[bb .        �z
D* �D�G(j� ��� "#���-*+[b$ �
++ : L�=X\^Y5[$.

6. Liu G. An investigation of adolescent health 
from china. J Adolesc  Health, 1997 Apr, 

20(4): 306-8. 
7. Ekele B. Age at menarche amongst school 
girls in high altitude Nigerian town. West Afr  

J Med, 1996;15(3):170.

8. Lampol`skaia L. Dynamics of puberty levels 
in girls of Moscow. Gig Sanit, 1997 May-Jun 

(3): 29-30.
9. Chompootaweep S, Tankeyoon M, 

Poomsuwan P, et al. Age at menarche in Thai 
girls. Ann Hum Biol, 1997 Sept-Oct, 24(5): 

427-33.
10. Sanchez A. Genetic and enviromental 

factors affecting menarcheal age in Spanish 
women. Anthropol Anz, 1997 Mar;55(1): 69-

78.
11. Kurdzielewicz M, Rzepka L, Biogowska 
A, Kosmowska B. Age at menarche and the 

investigation of selected biophysical 
parameters in the course of menarche. Ginecol 

Pol, 1999 May , 70(5):354-8. 
12. Gonzales G. Body mass index and age at 
menarche in Peruvian children living at high 
altitude and at sea level. Hum Biol, 1996 ; 

68(2): 265.
13. Koprowski G. Diet, body size and 

menarche in a multiethnic cohort. Br J Cancer, 
1999 Apr, 79 (11-12): 1907-11

14. Jaruratanasirikul S, Mosuwan L, Lebel L. 
Growth pattern and age at menarche of obess 

girls in a transitional society. J Pediatr 
Endocrinol Metab, 1997 Sep-Oct, 10(5): 487-

90.
15. Abioye KE, Ojofeitimi E, Aina O, et al. 

The influence of socioeconomic and nutritional 
status on menarche in Nigerian school girls. 

Nutr  Health, 1997, 11(3): 185-95.  

Archive of SID

www.SID.ir


