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�"�� U�9��93! ���!� #���^B%��-" 
� X-�� )E1- #&�0 T���-" ;! �
Pa�/ �
��#�
�$� T��$-��� ���$� .
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� �$$$$ ! �
�"�$$$$��$$$$��#&)Gene-
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-!� 0 
� �!��9[#2! �I#��#������-�)�! �
0�, 
!�7 .

)Becher H. et al. ٢٠٠٣.(- ��
12 ��3�� 
� $# T

���
� V�������! �� �" �$/ �$-! �
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�
/�0 � !���#��! �� D
�! �� ��$5�� �$� ��3�� .

�h� ��#
-� �!��
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�!
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�
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�! �-! *��/ .

�
�� V����������$�(Case-control) 
�$��

N9[a#���
�� 
� ��$���
� � ! ��–&#$�� 
�$P�

 �$$-! *�$$� �$$
0�,)Yang Q. et al. ١٩٩٧,

Thompson W.D. ١٩٩٤ .( $�#��$� .P#$'�� ��

����� � V�HLD��E7 ;! �	
#�
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� � ! �
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!��� �� �� )Smith P.G. 
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(Control-only analysis) :logit P (G = ١) = ηC +
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/�0��
�� ������ �! �5!� V
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&$��� ����
� V!� ! o�� 
� *�� �/p :�
 ;! *��Q
�! �� @����
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�$$/ �$$1��
�$$�" �(Statistical efficiency) 
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�&�0 � ������
�� 

��'���#93! ���!� � 
�#���^B%�� ����
� V!� ! ���#&

!������ �"
�/ �1��
��" ��� *��Q
�! .

��!�� �
�"��(Power) �
�$� V�$����� �&$�0 � ���$��

!�� �
�����##�� ����
� � ! .���#&

!����!�$� �
�"�$� (Power) �
�$� V�$����� �� ���$�

&�0�!�$� �
�����#$# �$ ! .�� �$���
� �$��#
!T$0! U�$- ;! &

QUANTO ٠�٥ )Gauderman W.J. ٢٠٠٢a, 
Gauderman W.J. ٢٠٠٢b(�� *��Q
�! .!�@
!T$0! U�$- .

�� ����
� � ! �
�"�� �!�����#!�� !
 &��L!� vk[� �!��� 

, �$$-�9-$$#��(Sampling unit) ��#$$#� .#�$$�P .�$$L!� 

, �-�9-#���
�� ������ 
� ���19� ���� @*�$� $�)$Q5 W

&�0 ������ 
� � ���� � �
����
���)�! �
�� �-�9- W.
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�89�#�� *�!� .���0 �@�I� �-��������.
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�� ���*�� :
!T, ���� |��L 
���a �/#.

� !�� V�� *
��
� #�����$[- *���[� )Brinton L.A.   

et al. ١٩٩٥, Egan K.M. et al. ١٩٩٨.(�$���
� �$ ! 

!�.���6 ��-" 
� @�h�L ������ 
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������ ��

�� *���[� 
!�)CC>/Cp=(|��� �� �/�*�$��/ )$H0��� �$ ! 
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12��#���E .

���! .�#,�6�7 .�
-� �!��
�! �#P�

'���!T0! V������ ��$� !
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١٩٨٠ , Malone K.E. and Daling R. ١٩٩٢ .( 
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E. et al. ١٩٨٨, Sellers T.A. et al. ١٩٩٣, Colditz 
G.A. et al. ١٩٩٦ and Andrieu N. et al. ١٩٩٣ (
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,�!�-�' ����� ���� ��-; ���)�! .

,�6�7 ������RH���- 
-� �!��
�! �#P�

�$����� �$� �$��)Garland M. et al. ١٩٩٨ (

a�'��� �-o�3�,�6�7 RH���- ���#�$�' �$�-!�


���� b��/ !
 ��
12 ��3�� �� D
�!) .Kelsay J.L. 

et al. ١٩٩٣(-#T�$#$� ����$/ �$��/a�$'��$��

!T$$0! �$$� �
��$$��/���
$$12 ��3�$$� �$$�' b�$$%�� 

����-� .
� *�� *���[� ����
� � ! �h�L ������ 
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 ��-" :�
 ��#�� )E�� @T�(#��� ����� 
!� .�$�a ��

 93! ���!� �/#��$-" 
� *�� �
�"�� ���#T�$����� &$�0 �

�
��,�$h!� 
��� ���$-" ;! �$
9/ #T���� �$� �
�$� �

��� ����)�! *.

�"
�/��
��" �&�0 ������ ������� �� )E1- �
��

�
������� 

4��5 <��! ��s
!� @�;! �IJ�L ����
� � ! X-�

$$��
�$$� �$$����� W����$$� �$$� ��$$� �$$�!�' �$$�!�� :

١/a + ١/b + ١/c + ١/d + ١/e + ١/f + ١/g + 
١/h ��L 
� @#! �P�
!� .�X-� &$�0 �$����� 
� ��
�$�

 �$� ��$� �$�!�' �$�!��:١/a + ١/b + ١/g + ١/h .

!������$L!�3 �$� *�D6 @.�"
�$/ � �
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 &�0 ������ @��o���!
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� )������� .@e7!� 
� :�
 .�! - �	�� �- $#;���$� 
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-! ��$5�


!�- )7� �5!� �PI� @�(Precision) ��o�������#�

`� uZ$$L$$## �$$� �$$-�9- V!��$$� ���$$� ��$$���

)Piegorsch W.E.  et al.  ١٩٩٧, Yang  Q. 
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�� ����� �� �!�� @�h�L ������ 
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-; �!��
�! #$P�<�$�! �$� 

�
���DNA , U�%-! U�-� #� @��#����� .P��P� )#P��$� 
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-�#W(Genetic surrogate measure)�/ *��Q
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����
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�
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���
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.� )>/==(�/n?)^/==(n/n��I� )s/�(=^)A/B(=>

��! .�#.

!;���9 
)s/n(n/A=)n/n(?/AC

�,�!�-�' �����

4�! �5
� '#�)n/^A(A>=)?/^n(A>�
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�� �!����)s/A(�/>)n/A(C/nI��)s/?>(AC^)s/^=(AA^
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)A/=(=/=>)A/=(>/=>

� �����#����
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OR (٩٥٪CI) SEP value OR (٩٥٪CI) SEP value 
,�!�-�' ������

4�! �5
� 
)ss/s�=�/=(�^/AA>/=CA/C)A=/n�n?/C(n>/=�?/CB=/C
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�� �!����)CC/=�?B/C(^A/CCn/CCs/C)CB/=�?>/C(^>/CCB/CA?/C

� �����#�� ��)�=/C�=?/C(>s/C=A/CCC>/C)�B/A�=B/C(sn/Cns/CBB/C

��! .�#,�6�7 .�)C?/=�?n/C(^B/CCs/Cns/C)CA/=��B/C(??/CC�/C=C/C

�6�7 �����,�

RH���- 
)C>/A�??/C(>n/=An/C=s/C)As/A�?A/C(>�/=>s/CA=/C

OR :Odds Ratio)X-�� )E1-(|CI:Confidence Interval)93! ���L#���(|

SE :Standard Error)��'���#
�(
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� ��
�
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 C�� �>�(&�
 �-
��*�DB� E
	��F G��
 �> ��
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OR (٩٥٪CI) P value 

��9�!; .#��! .� )A^/=�C=/=(=n/=CA/C
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!�
�� �!��� )=B/=�Bs/C(?C/CA>/C

��� �#� ����� )s^/n�Cs/C(B>/CB�/C

�,�6�7 .#��! .� )C?/=�n=/C(s�/C=C/C

RH���- �,�6�7 ����� )ns/B�C�/C(sn/CC�/C

OR :Odds Ratio )X-�� )E1-(|CI:Confidence Interval)���#93! ���L(
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������ g�- OR (٩٥٪CI) SEP value 

C-C )CB/=–s^/C(?B/CC^/C=n/C
��! .�#!; .���9 

C-O NA NA NA 

C-C )>?/>��=/C(BB/=s=/CAs/C

!�
�� �!����

C-O );L/N�O�/N(LL/NN;/NN//N

C-C )A=/n^�Cn/C(n�/=s>/A?A/C
� �����#�� ��

C-O )O�/N�NQ/N(///N��/NNN@/N

C-C )nC/A^�?s/C(Cn/BB>/nC�/C
��! .�#,�6�7 .�

C-O );L/����/�(HQ/�/�/NNNL/N

C-C )n^/�?�BA/C(nA/sAC/?=n/C
,�6�7 ������RH���- 

C-O )O//H�O</N(L@/�QO/N/O/N

C-C                   :Case-control)�
�������(;C-O :Case-only)&�0��
��(

OR :Odds Ratio ))E1-X-�� (|CI:Confidence Interval )93! ���L#���(|

SE                         :Standard Error)��'���#
�(

NA                   :Not Applicable��� #4D�
�! Y�0 ���E- c��J �
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