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=���, �!+�5 �o  B!iii ��9�`5 J�! �� �!��! �5�	(
PPxNP

K	)5 �O�� �m5 !� $�* +��D( =�"� ��� l.

��9�`5 B! KO�� a���  �� �6�( ���� �B� J�. ��5

���	  8$��( 8�� ��C!�5 ����, �� ��C!�5 $��% �� ���

 
i - IPAQ: International Physical Activity Questionnaire 
ii- T-test 
iii- Compliance 
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)PV/P<p-(.)?��6�(

$��% �� J�� �>���5 �� �	� ��� _!���4( �O��
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K)*
x��9�`5 ?�
 �� �!��	�� f�g� ! $�p  1����.9! 

�/g��R! K	)5 K"��$B!� ! J( =�" �� �D0� ��5B7 

ANCOVA K���( $�* =!�� �����5 $B!� ! =��% $�* ��B� 

���	 =$��( 8��� ���� �	� ��\��* !�5��C ��?��6 �

��/  $�!� $�* :�!.Q��g5 K5!�� K���( B! w, ��%

�0�5 lF�C! ��C!�5 ����, �� �[�%! � �B� J�. ��5 �� =�!�

���	  8$��( 8�/  $��� �"�* � ��C!�5 $��% �� J�� ����

�0�5 �� �� ��5B7 �D��  �9� ��� X��+  =�!�)PS/P=p(.

Q��g5 K5�� K���( B! w, 	� ��� �% \��* �� �

�� ��C!�5 ����, �� ��C!�5 $��% �� �	� ��� J�. ��5 ���C!�5

�0�5 ��
 ��� �"�* $��% B! ��	� =�!�)P�/P=p()?��6

�.(

VPv��C ��9�`5 B! �i 

� �*:

�S �� �6�( �� �i 

�5��"��=-�� � ����

��9�`5 �� �����


# �	( -�� �i ��5!�! �� K

��)	"=�� :��* �

��9�`5

#P�"�* $��% �� �i 

)���:���	 ��!� $�00�(

#P��C!�5 $��% �� �i 

)���:��K" K	)5 $�00�(

#P!� ��C!�5 �i 

� � ��� -�	(! �� 

#P!� ��C!�5 �i 

� � ��� -�	(! �� 

B! _���
�P, �� F��5 ����� I�:��

��9�`5 �� :��* :'6 

TP �i �����m( _��O�

� �* ��9�`5 ��!� 

����m( q�mg(

$��% �� �� �!��! 

���C!�5 $�5 ���C!�5 $�5 
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�� � !�� "#$% �&'�()� *
+�, �-���.
�

?��6
x�>���5 8�:���� I�, q�g/( ��5B _�5 ��!�� d`� �J� :�9��� ��C!�5 $��% �� �� ������� =2� ! � � ��
):����� K" K	)5 $�00� ("�* ��):����� $�00� 8�	 ��!�(*

�"��4�5 ��C!�5)K" K	)5(�"�*)�	 ��!�(��5B7 �D�� †

J�)?��(#/
P±�/#T�/
P±V/#UU/P‡

:���� I�, q�g/( ��5B _�5 )��i"(P#/�±�/VT/
±T/V�/P‡

�!�� d`�)�!��( /�O��(

���!�� )V/��(
�)#V(
T�/P§

��!���! /:�'  )�V(
#)V/��(N

���	0"!� )V/
�(V)�P(T

w �>�9 �1�s�� t�� �1�s�� )�P(T)V/
�(V

� �� :�9��� 

1� )TP(��)UV(�PV/P§

W���5 )�P(T)�V(
P

z	6 )
PP(#P)
PP(#P

������� =2� !)=�9������(

��C!�5 \��* �
U±�
PU �#�±�
VU #/P‡

��C!�5 ����, 
NT±�
V� 
�
±�
UN V/P‡

��5B7 �D�� †
/P¶V/P¶

*�J� �� b���5 �����5 :���� I�, q�g/( ��5B _�5 J�. ��5 _��O �� ������� =2� ! �±�� � �� :�9��� � �!�� d`� �� b���5 �����5 � ����5 l!�p !

 �!��( _��O)�O�� ($�* Q�!+% � ! .1� � �� :�9��� :B! ��	� B���5!MET-minutes/week SPP W���5 � �� :�9��� �:MET-minutes/week �PPP xSPP ��� .

��" � �	  B! X� ���* � �� :�9��� �")B! ��/�� � �� :�9��� B���5! MET-minutes/week�PPP (�0�*!�  .†$��% �� �� �"��4�5 ��5B7:Independent samples 

t-test ‡�Chi square test §�Paired t-test ¶

?��6�x5�>��� 8$B!� ! ����5 l!�p ! � J�. ��5 J( =�" �"�* � ��C!�5 $��% �� �� �D0�*

��4�5 
��5B �O�� _!���4( 

��C!�5 \��* ��C!�5 ����, �!��5†P

�B�)-�%����(

��C!�5 S/

±P/USU/

±S/UVP
/P#/
±V/P

�"�* U/
P±U/U�T/
P±U/U�UU/PV/
±PS/P

P‡�V/P#V/PPS/P

���	  8$��( 8���)z��5��5 �� -�%����(

��C!�5 P/#±U/�NP/#±V/�NP
/P#/
±V/P

�"�* 
/�±�/�N
/�±P/�NT�/PV/
±PS/P

P‡SV/PT�/PPS/P

�	� ���)�� �� ��5(

��C!�5 T±
PP T±
PP PS/PU/
±V/P

�"�* U±
PP U±
PP �S/P�/
±�/P

P‡UT/PT/PP�/P
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�� ���������� 
���� ��P

*J�. ��5 _��O �� �����5±$�* Q�!+% ����5 l!�p ! � !.†Paired t-test �Independent samples Test ‡

?��6�x$B!� ! �� K" K	)5 �/g� �R! J( =�" ��5B7 �� K���( B! w, �D0�ANCOVA 

��4�5 _����5 \�	D5*df f�!��5 P†

��>�!� ��4�5 }�B�)-�%���� (�§{

�B�)����-�% (
‡�/NT�� 
P/T�US PP
/P<

$��% 
/#
V/�PS/P

�`C �/NPUU

Corrected total N/NNN# UN

��>�!� ��4�5 }�¶BMI{


BMI �/
PP� 
V/V#TT PP
/P<

$��% S/P
#/�PS/P

�`C PS/
#UU

Corrected total N/
P
S UN

��>�!� ��4�5 }�	� ���)�� ����5(�{

�	� ��� )�� �� ��5 (
S/#�SU 
V/
TSP PP
/P<

$��% N/
P
S/#P�/P

�`C U/
TP UU

Corrected total T/#V#N UN

*Sum of  Squares �_����5 \�	D5†�!��5P��5B7 B! KO��ANCOVA Q��g5 8�"������ K���( B! w, ���	  ��B� �% $��( 8�� �	� ��� � ��� 8

5 \��* ���C!�‡���
$B!� ! �0�5 �� �5 ��C!�5 \��* �� =��% �*�� .§����$B!� ! �0�5 �� �5 ��C!�5 ����, �� =��% �*�� .¶BMI:Body Mass Index�

���	  $��( 8z��5 ��5 �� -�%���� k>� �� ��� 8.

�p� 

�� :�! �0�9�� ���5B7��� J�9�! ��9�`5 J�! l�m5 �R!

 �� KL" K	)5!� !$BJ( =�" �D0� F��5 ������ I�, �� B ��

�Z�[ � �B� ���Y! �� :�! $�!� �!�Z ����� ���5 !� .a��� 

 ��� �!��5 K���( B! w, �� �!� ��/  ��9�`5 J�! B! KO��

 ���C!�5 \��* �� �	� ����, �� �� �	� ��� J�. ��5 �'0(

�0�5 ��
 �� ��C!�5 $��% :�! �"�* $��% B! ��	� =�!� .

�%! X[�� ��C!�5 $��% �� �	� ��� J�. ��5 �� ���4( �[

�5 �*����5 �9� ��/  � !�( I"�� �� K" ����! ��R�( $�0"�

���[ �*�� ���/�! =�" .��C!�5 ��5B I�!+�! �� :�! J)	5

$B!� ! �� =��/�� _!���4( J( =�" ���[ ��	6 B! �D0�

��* ��D�! ���/�! .�p( �� B��  ��@>5 J�! ?�� �" �� _���

$���>% ��!� =�( ._��i( $B!� ! �� $�* $�"�/5 =�" =�"

J( �5 ^�	��! ��C!�5 $��% �D0� _!��R�( B! �*�  � !�(

 f36 {�mC �� ��!3h �!�5 f36 �� K" K	)5 �9�	��!

���[ ���[ ����!��>�! � Q�!�% $�.��� �� �" �*�� �" .

1" l�m5 �� �* $�!� ��/  J�0[��� K" ���, -�%

�% k�� ��C!�5 $�I"�� �0�5 �� =�!� 5�. ��J�B� �

�	 ��8$��( 8��� ��B! I�, �����5 �� �>���5��C!�5 �5-

��* .J�! �� �6�( �� �0�5 ���4( ��C!�5 $��% �� �� �� =�!�

�	  $�"�/5 � �� :�9��� � =2� ! :����� :�! J)	5 ���*

���	  � �B� �� I"�� 8$��( 8l�m5 B! �*�  ��� K"

�*�� .$B!� ! J�! J�. ��5 ��6� J�! �� �0�5 _��i( �" �� =�!�

�0�*!�  �"�* $��%.

�� F��! =^�� �`C n��5 �� :���� I�, �� F��5 �!��!

 \�  :���� =��	����0�>" .��/  $�* -�D ! _��9�`5

$�!� I�!+�! � �B� I"�� _��O �� :���� I�, �!��! �� � !

�5 ��C � �� :�9��� \�  :���� �� F��! B! �0 !�(�=��%��6

 ��� ��!�5 �C�� �� � � B!�0�� e���( �� !� �7 �� � �00�
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�� � !�� "#$% �&'�()� *
+�, �-���.
�

�5 ����
 d`� �� !� ��C =��*�  ��C �0Z �0 !�(

�0 !��%B��.
T 

��9�`5 ��" ��0��( K" K	)5 l�m5 ��R�( �0�5B �� =!

$B!� ! �� J( =�" :�! ����.  -�D ! �D0��_��9�`5 �5!

����! l�m5 ��R�( �� =����5 =�"��4�5 �� ���g5 =�"

J( ��C!��, �D0� � ! .��� ��9�`5 �� ?�y5 =!��i !��)	" �I

=�� �� ���U������ ���)
N� ��C!�5 $��% �� ���
T

�"�* $��% �� ��� (�* -�D !�l�m5 �� �* $�!� ��/ �

_�5 �� J�[�!� -�%T��C!�5 $��% �� ��i"����


�0�5 =�!� k��J( =�"��4�5 I"�� �D0����	  � �B� 8

$��( 8�5 ��C!�5 ����, B! w, ��� ��*G1"$��% �� J�0[

���	  � �B� I"�� +�  �"�* 8$��( 8!�5 ����, �� ��� ��C

�0�5 I"�� �� ��C!�5 \��* �� �>���5 �� ��� $!�	" =�!��

�0�5 I"�� �� ��C!�5 $��% �� �'0( ��� ���[ $��( �5! =�!�

��� �"�* $��% �� � ��� $!�	" ��C!�5 \��* �� :�>  1h�

�0�5 =��57 _��i( ���� ���[ $��( �� I"�� �� =�!�

��� ��C!�5 ����, �� �>���5 �� ��C!�5 \��*�/  $.��

�>���5 8��C!�5 ����, B! w, �"�* � ��C!�5 $��% �� J��

�0�5 =��57 _��i( J( =�"��4�5 �� =�!� �/  $��� �D0�.
V 

��9�`5 B! KO�� a���  8� �B� �� K	)5 ��R�( �o  B! t��

���	  8$��( 8! B! KO�� a���  ���/5 ����:�! ;���� J.

-�D ! J�[�!� K	)5 �� � ������ �!��! =�� �� ��� ��9�`5 �5!

�*��9�� �� �� � ������ I�, �!��! =�� �� �5 ��9�`5 ��

:�! $�* -�D ! K" K	)5.

=�.�� ��9�`5 ��	�! W��( ���Kii  !��)	" �I=!��

 _�5#t�[ ������ =�� �� ��i")��C!�5 $��%
#� �i 

 �"�* $��%

�i  (��* -�D ! :����� �� �!� ��/ VPP 

���5 -�% J�5����� ��C!�5 ����, �� t�[ ������ �� ��

�B� =�� �	� ��� � ��� �R! J�! �� :*!� ���>p5�  �R!

�0�5 =��57 �o  B! ���  �!� .�B� I"�� +�  �"�* $��% ��

 I"�� J�! =��57 �o  B! � ��� E� ! ���>� �	� ��� �

�0�5 ���  �!�.N�9�� �� �5 ��9�`5 �� ����!��5 K���( B! w,

 ����, �� �� �* $�!� ��/  ��C!�5 \��* �� �	� ���

�0�5 ��
 �� ��C!�5 $��% �� �	� ��� J�. ��5 ���C!�5 =�!�

:�! �"�* $��% �� �	� ��� J�. ��5 B! ��	� .��R�( �[�%!

��� E� ! K" K	)5��� K" K	)5 l�m5 �� �9�>5 J�! �9�

_�5 ����[ �� :�! ��> !�( $�5 ��!3.� ��R�( ���/�! =�"

 
i -Vafa  
ii -Ismail  

;5 :�	"! +����*�� .�5 �o  �� �� ��C!�5 -�D ! ��5B ���

��9�`5 8=�"��4�5 =�� �� J�*!3% ��R�( =!�� K���	�!

J( �����  =�� �( �D0�:�! .1"1D� t�� ��9�`5 �� �J�0[

 �����  � �	 �5�h _!���4( K�^� B! �)� � !�(�0�5� �!�

�*�� $�* $�"�/5.

l�m5 �� �!� ��/  �Y�� ��9�`5 B! KO�� a��� �

k�� $�5 �� _�5 �� K" ���, -�%I"�� �0�5 �� =�!� 

5�. ��J�B� ��	 ��8$��( 8��� ���,�����C!�5 ��

��C!�5 \��* �� �>���5�*��5! ����5��>��$��% �"�* �

5�. ��J��B� �	 ��8$��( 8������� �	� _��i( 

�0�5 :*!�  =�!� .$�!� ��/  _�*�!+% �"��r� ��F� �� � !

���[ f36 I"�� k�� B�s�9 :�9��� B! =��%��6 e��
 B! �"

�5 ��!�) �, � �*.
N��P �5 �"��r� ��F� ��
 �� �0 !�(

 ��
 �� �� � � �!3.� �R! 1�+ 7 ?��� $�.��6 =�� �� 1���>5

! I�!+�! �� 1���>5��h ���[ _!�� $B!� )=�( �"����>��% (

� �* 1�+ 7 �� !��>��� ������� I"�� k�� .��6� J�! ���

��6� �Z�[ �� �"��r� ��F� ��R�( :'6 ���� �"!�*

��!� .�P��
 �Z�[ �� �"��r� ��F� ��R�( �9�	��! K�^� B! �)�

�5 2 ���� I�!+�! �� ��R�( K�9� �� � !�( �iiiPPAR-α��� ��

� ��� �B!�i> !�( K�r���	9�, J�(x
��+D( �� K�C� ��

���[ 0�>" �"<<1�+ 7 �2 ���� I"�� � ��� K�C� =�"

�0�<<�+ 7 ��	6 B! ���[ +<<<<[���! 1<<<<<B���0� f�iv ��x

�x�<<<<<>�����"x�x7 1�+ 7�� K���(��% K��5

B������v*** �5 �9�>5 J�! �� �*�� ����!��>�! �� � !�( 

���[ �� � �" �0� X	� �B� I"�� �D�� .�� ����( �� -B^

 =!�!� ��r� ��F� =��� _�����( � �"��r� ��F� �� :�!

�0�>" �i��g5 ����	�* ���C��G�5 �D��  �� ?�	�! �0 !�(

1>� �)5 �� !� ��C �0"� -�D ! �(��i�5 =�".�� d`� ��

�5 t�i(! ���[ ��+D( I0�!� !��>��� �5! J�! �� ���!

��!� 1�+ 7 �p`� f36 �� �.�>� .B! =��r� ��F� _�����(

K>�5 �� K5��( e��
 ?���>�� =��� =�")�� �p`� f36

!��>��� (���[ ��+D( I0�!� J�C!� ! ��C�( �� k��

�5 �) �, B�s�9 1�+ 7 :�9��� B! e��
 J�! B! � � �* ��!

�5 =��%��6 �00�.�P��
 

$�	� K5�* K" �� ��6�5 _�����( J��(1,8-cineole �

α-terpineol acetate �0�>".
� �5 ��/  _��9�`5 a���  �0"� 

iii -Peroxisome Proliferator-activated Receptor 
iv -FAS: Fatty Acid Synthase 
v- HMG-COA Reductase 
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Abstract 
Introduction: Spice consumption has been considered for treatment of diseases complications 

because of their antioxidant and anti-inflammatory contents. One of these spices that contains a 
great variety of antioxidant compounds is cardamom. However since the effect of this spice on 
anthropometric measurements has not been investigated, this study was designed to determine 
the effect of cardamom supplementation on anthropometric measurements in overweight and 
obese prediabetic women. Materials and Methods: Eighty prediabetic women were randomly 
allocated to 2 groups, with the intervention group receiving 3 g of green cardamom and the 
placebo group, 3 g of rusk powder for two months. Physical activity, dietary information and 
anthropometric measurement including weight, height and waist circumference were recorded 
before and after intervention. Body mass index (BMI) was calculated by dividing weight by height 
squared. Results: Mean weight and BMI decreased significantly in the intervention group after the 
study (p<0.05). After adjustment of initial measurement of waist circumference, at the end of 
intervention, waist circumference in the intervention group was significantly lower than the 
placebo group (p<0.05). In the placebo group, changes in means of weight, BMI and waist 
circumference were not significant at the end of study. There were no significant differences 
between the two groups in other terms of anthropometric measurements. Conclusion: Cardamom 
supplementation may reduce the waist circumference and abdominal obesity in prediabetic 
groups. 

Keywords: Prediabetes, Antioxidant compounds, Anthropometric measurements, Green Cardamom 
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