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ěǀ�ƹŹ�ƵŵŚƽ���ƹ�ŶƯōŹŚĩ�ƁƹŹ��řƿ�ºƴưƾ��řźºŝ�ƽ�ř��ºƿ����ºŝ�Ƶƹźºĭ�Ʋƶ���ŹŚưºƃ
Ưƾ�ŵƹŹ�������Ư�Ɓǈţ�źƋŚů�ƂƷƹĦě�Źŵ�řŸƫ�ƾ�ƴĩǀ���ř�ƶºŝ�Ʈ�ºƿ��Ƃºſźě�Ʋ

�Ʒŵ�ŲſŚěǀ���ƶĩ�ƮŚƿō�ƿ�ƫŚƘƟ�Ĩ�ºǀ��ƳŶºŝ�Ţƾ�����ě�ŶºƴƳŚƯ�ƮƔƴºƯ��ºǀƵŵŚ�ƹŹƽ�
Ưƾ���ƾºŝźģ�ŶƳřƺţ��ŚºƷ��������������ƹ�ŶºƷŵ�źºǀǀƜţ�řŹ�ƭźºſ�ƲǀƫƺƀºƳř�ƹ�ƱŶºŝ�ƽ

���ƂƷŚƧ�ŜūƺƯ��źŧř�źƐų�ƪƯřƺƗ���ŻŚſ����ŢƯǈºſ�źŝ�ƹ�ŜºƬƣ���ơƹźºƗ
ŵƺƃ�ơŚģ�ƱřźŤųŵ�Źŵ���

��
�ƁƹŹƾſŹźŝ��
�����ƤŰţǀ����Ƴ�ƕƺƳ�Żř�źƋŚů�Ƣǀƶư�ŝźŬţƾ�Ƶŵƺŝ������Ư�šŹƺºƇ�ƶŝ��ºǀƳřŶƾ�

��Ţſř�ƵŶƃ�ƭŚŬƳř��ƶƘƯŚū��ƽ�ŹŚƯō�ƽ�ř�ƿ�������ơŚºģ�ƱřźºŤųŵ�ƂƷƹĦºě�Ʋ
ƛǀ��Ƶŵƺŝ�ŹŚĪƃŻŹƹ�ź�ŶƳř��Ŷŝƿ����ŹƺºƔƴƯ�ƲÏÍ��ºƠƳ�����ơŚºģ�ƱřźºŤųŵ�Żř�ź� �
Śººŝ�ÐÍ!�BMI�Ư�ŚººŝººǀĮƳŚǀƴººſ�ƲƾÒÍ�ÎtÍÍ�ÏÏ�Ǝººſƺţ�ƩŚººſ�

������ř�Źŵ�ƶƳŚŞƬƏƹřŵ�ŹƺƏ�ƶŝ�ƹ�ƱřƺųřźƟƿ��������ŶºƳŵźĩ�Ţĩźºƃ�ƂƷƹĦºě�Ʋ
��ƟŵŚƈţ�ŹƺƏ�ƶŝ�žĜſƾ�Ƶƹźĭ�ƹŵ�ƶŝ�ÎÍƵźƠƳ��ƽ��ƹ�Ʋƿźºưţ��ƩźºŤƴƧ�

ƀƤţǀ�ŶƳŶƃ�Ʈ�����ƳŵƺƯŻō�śŚŴŤƳř�ƭŚĮƴƷ�Źŵƾ��ƷŚĭō�ŚƷƾ�ŚƷƽ���Źŵ�ƭŻǇ�
��ƹ�ƂƷƹĦě�ŵŹƺƯ��řźūř�ƪůřźƯƾƿ����Źŵ�Ʊō���ŜƫŚƣƿ�ƶĭźŝ�Ĩ�ƽ�ŚưƴƷřŹ�

�Ʊō�ƶŝ��řŹř�ŚƷƿ�ƹ�ƶ��Ʊō�Żř�����ŶƯō�ƪưƗ�ƶŝ�ƶŞůŚƈƯ�ŚƷ��ƳŵƺƯŻōƾ����ƹŹřŵ�ŚºƷ
�ưƳ�ƝźƈƯƾ��ƹ�ŶƳŵźĩ�ƷǀĢ���ŝ�ƶƤŝŚſ�ƶƳƺĭǀŹŚưƽ�ŚƷƾƿ�ŶƴƳŚƯ��ŵƿŢŝŚ����

ƷǀţźĜǀŗƹźººǀŶ��ƷǀţřŹŚěźĜǀŗƹźººǀ�Ŷ�ŝǀŹŚººưƽ�ŚººƷƽººŞƬƣ�ƾ�ƀººƠƴţ�ƾ�ƹ�
ƬƈƠƯ�ƪĪƄƯƾŶƳŵƺŞƳ�ŹřŵŹŚŝ�ƹ�ŶƴŤƃřŶƳ�����

ƵŻřŶƳř�ĭǀźƽ�ŚƷƽƺěƹźŤƳō�źŤƯƿĪƾŚƯŻōƹ�ƿƷŚĮƄƾ����řŶŤŝř��ƳŵƺƯŻōƾ��ŚƷ
�ŚƯŻō�ƶŝƿ�Ɵ�ƵŚĮƄǀżƿĥƺƫƺƽ�����ŚºƋŹ�ƭźƟ��ŶƳŶƯō�ƵŚĮƄƳřŵ�ƿŢ�����ƶºŝ�ƶºƯŚƳ

Ʊō�Ŷººƃ�Ƶŵřŵ�ŚººƷ�ƹ�ƹ�ŶººƘŝƿººĭĦƾ�ŚººƷƽźŤƯƺººěƹźŤƳō�ƿĪƾƱō���ŚººƷ
ƵŻřŶƳř�ĭǀźƽ�ƹ���Ŷƃ�ŢŞŧ��řźŝƽ��ƵŻřŶºƳř��ĭ�ºǀźƽ�����Żř�Ŷºƣ��ºƿ�ŵ�Ĩ�ºƿ�Źřƺ

����Ŝƀů�źŝ�ũŹŶƴƯƾŤƳŚſ��źŤƯ���řźºŝ�ƹ�ƽ��ƵŻřŶºƳř��ĭ�ºǀźƽ����Żř�ƱŻƹ��ºƿ�Ĩ
ƹŻřźţƽ�ƶŝźƤƗ�řƽ�ŵŹřŶƳŚŤſř���ƩŶƯ�ANKVUE���ŹƺƄĩ�ŢųŚſ�



ŜǀŞů�ƮǀƀƳ�ƵŶǀſ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÐ���ƱŚŤƀƯŻÕÖ 

˻˹

�ŝƺƴū�Ƶźĩƾ�����Ŝƀů�źŝƺƬǀƧ���ƭźºĭ����Ŷºƃ�ƵŵŚƠŤºſř����řźºŝƽ���ƶŞºſŚŰƯ�
�Ƶŵƺţ�ƆųŚƃ��ƽ���ƤƯ�Żř�ƱŶŝ�ǀ�ĩ�ŽŚǀ�����ƖŝźƯ�źŤƯ�źŝ�ƭźĭƺƬ(kg/m2)�

��Ŷƃ�ƶŤƟźĭ�ƵźƸŝ��řżūřƽ�ĩźţ�ǀ���ƱŶŝ�Ŝ�Ƶŵƺţ��ƽ��ƳǈƌºƗ�ƾ���Ƶŵƺºţ��ƽ�
ŝźģƾ�ƹ���Ƶŵƺţ�ŶƇŹŵ��ƽ�ŝźģ�ƾ��ƳŵƺƯŻōƾ����ŚºƷ�Śºŝ���ƁƹŹ��ŢºƯƹŚƤƯ�

ŝǀŤĪƫřƺźƿ���Ĩƹ�ƵźƸŝ��ĭ�ºǀźƽ�Żř������ĩźţ�ƂŬƴºſ�ƵŚĮŤºſŵ�ºǀ���ƱŶºŝ�Ŝ�
���ŝƺƴū�Ƶźĩ�ŹƺƄĩ�ŢųŚſƾ���ŻŹřƿŝŚƾ�Ŷƃ�������ƁƹŹ�Ʋºƿř�Źŵ���ƾºŝźģ

�ƱŶŝ���ƱŻƹ���ƹ��ƱŶŝ�ƾŝźģ�ƱƹŶŝ����������Żř�ƶºƧ�ƾŤƯƹŚºƤƯ�Śŝ�ƱŶŝ�ƪƧ�śō
��ƾƯ�ƱŶŝ�ƱŚǀƯ��ŵŹŸĭ��ƾƯ�ƵŶǀŬƴſ�ŵƺƃ������ŵƹźºŤƨƫř�ƁƹŹ�Ʋƿř�Źŵ���ŚºƷ

řŹ���ĢƯ�ƞƧ�ƶŝ���ƞƧ�ƹ�Śě��Ţſŵ�ĢƯƳŵƺƯŻō�ƾ��ƪºƇƹ���ƵŵźºƧ�ƱŚºƿźū�
ƀººŰƯŚƳŚººƷŵƹźŤƨƫř�ƢººƿźƏ�Żř�ƾſƺŻř�ƹ�Ţººſŵ���Ƶŵřŵ�ŹƺººŞƗ�Śººě

ƾƯ�ŵƺƃ�ƹ�����������ŢºƟŚŝ�ƱŚºǀƯ�Żř�ƾºƨƿźŤƨƫř�ŢƿřŶƷ�ŹƺŞƗ�ƶŬǀŤƳ�Źŵ����ŚºƷ
���ƱŶŝ�ƪƧ�śōƹ�ƾŝźģ�ƱƹŶŝ�ƱŻƹ��ƾŝźģ�ƱřżǀƯƹ�ŵŹƹōźŝ���źºŝŹ�ƽƹ

������ƹ�ƱŚºƿŚưƳ�ƵŚĮŤſŵ�ƶŝ�ƪƇƹ�ŹƺŤǀƳŚƯ����ƾºƯ�ęŚºģ��ŵƺºƃ��ţ�żŬ�ºƿ��ƹ�ƶ
ƬŰţǀ�ŝ�ƪǀƃƺǀưǀŚƾƿ����Ƙţ�ŹƺƔƴƯ�ƶŝ�Ʊƺų�ǀǀ��ƫƺƀƳř�ŹřŶƤƯ�Ʋǀ��ŝ�ƭźſ�Ʋ�ƶ

�Ǉř�ƁƹŹƿ��ŚƯŻō�Źŵ�řż�ºƿ�ŝƺţŚºě�ƵŚĮƄǀĥƺƫƺƽ��Ŷºƃ�ƭŚºŬƳř����ŚºƯŻōƿ�Ƃ
����ŢƗŚſ�Źŵ�ŹƺĩŸƯÕ������������Ŷºƃ�ƭŚºŬƳř�ŚŤºƃŚƳ�ŢºƫŚů�Źŵ�ƹ�ŮŞºƇ����Źŵ

ŚƯŻōƿ���ŹřŶƤƯ�ƵŚĮƄÎÍ�Ư�ǀƬƾ�ƫǀ���Źƹ�Żř�Ʊƺų�źŤƿ����ƳŵƺºƯŻō�źƷ�ŪƳŹō�Ŷƾ�
�ƀƴĪţ�Ǝſƺţǀ�ŚƯŻō�Ʋƿ���ƹ�Ŷƃ�ƶŤƟźĭ�ƵŚĮƄ������ƵŚĮŤºſŵ�Źŵ�ƭźſ�žĜſ

źŤƳŚſƿ���Śŝ�ĥƺƠÐÍÍÍ���ƣŵ�Źŵ�Źƹŵ�ǀ����šŶƯ�ƶŝ�ƶƤÒ�ƣŵ�ǀƤ����řŶū�ƶŤŴƫ�Żř�ƶ
���żŬţ�ƖƣƺƯ�Śţ�ƹƿ��ƬŰţ�ƹ�ƶǀ��ŚƯŵ�Źŵ�ƪƽ�ÏÍ��ƶūŹŵ�����ƾŤƳŚºſ�ƽ���ŵřźºĭ�

źƟƿż�Ŷƃ���
ƶƯŚƳźŝ��ƽ�řŸƛ�ƾƿ��řźŝƽ�řźūř�ƽ��źưţ�ƪĪţƹźě�ƿƴƾ�řźŝ�ƽ�ƳŵƺƯŻō�ƾ��ŚƷ

��ŝźŬţ�Ƶƹźĭ�Źŵƶ�ƿ�ƶƯŚƳźŝ�Ĩ��ƽ�řŸƛ�ƾƿ��ƹŶºţ�ƿ��������Żř�Ʊō�Źŵ�ƶºĩ�Ŷºƃ�Ʋ
�ŝźŬţ�Ƶƹźĭƾ����Ư�ƶĩ�Ŷƃ�ƶŤſřƺų�ǀ�źƫŚĩ�Ʊřżƽ��ŚºƷƽ�Źŵ��ºƿŤƟŚƾƱō����ŚºƷ

��ƫŚƘƟ�Śŝ�ŜſŚƴŤƯǀ��ŶƃŚŝ�ƶƳřŻƹŹ�Ţ��řźŝƽ��ƹŶºţ�ƿ�ƶºƯŚƳźŝ�Ʋ�ƽ�řŸºƛ�ƾƿ�
��źƫŚĩ�ŹřŶƤƯ�řŶŤŝřƽ�ƟźƈƯ�ƾ����ŢůřźŤſř�ƱŚƯŻ��RMR�����Żř�ŵźºƟźƷ

źƏººƿĩ�Ŝƀººů�źººŝ�ƱŻƹ�ƢǀźƫŚººĩƺƬƽźƏ�Żř�ººƿŷ�ƩƺººƯźƟ�Ƣººƿƪ� �
]ÑÖÖ������ƱŶŝ�ƱŻƹ�Ô�ÎÑ�[�řźŝ�ƽ���ƱŚƳŻ�ÎÕŚţÐÍ�ƫŚſ�ƶ��ƹ�ƶŞſŚŰƯ��

��ŝ�ŵŶƗ�ŶƘŝƶ����ƵźưƳ�Źŵ�ƵŶƯō�Ţſŵ��ƽ�ƫŚƘƟ�ƕƺƳ�ƶŝ�ƍƺŝźƯ��ºǀ�ƳŶºŝ�Ţƾ�
��řźŝ�ƶĩƽ�ě�ǀƵŵŚ�ƹŹƽ���ŵƹŶů�Ï�Î�ŵƺŝ����śźƋŶƃ��Ŷŝ�ƹƿƲ�ţźţ�ºǀ�Ŝ

RMR�řźŝ�ƽ�ƫŚƘƟ�ǀ�ƳŶŝ�Ţƾ�ŵŹƺƯ����źƔƳƿƴƘƾ�ě�ǀƵŵŚ�ƹŹƽ�řźŝ�ƽ���źºƷ�

�ŝ�ƆŴƃƶ��ŶƯō�Ţſŵ���ƶƬůźƯ�Źŵ��ƽ������ŹřŶºƤƯ�ƶŝ�ƶūƺţ�Śŝ�ŶƘŝ����ŵŶºƗ
��řźŝ�ƵŶƃ�ƶŞſŚŰƯƽ���ŵźƟ�źƷ��ƿƶƯŚƳźŝ�Ĩ�ƽ�řŸºƛ�ƾƿ��Śºŝ�Ó�ƵŶºƗƹ��ƽ�

řŸƛƾƿ����ƵŶƗƹ�ƶſ�ƪƯŚƃ�ƶĩ���ƽ�řŸƛ�ƽƬƇř�ƾƹ��Ư�ƶſǀŵƺŝ�ƵŶƗƹ�ƱŚ��
řźŝƽ�ƭŚưţ��ÎÍ��ƳŵƺºƯŻōƾ����ºŝźŬţ�Ƶƹźºĭ�ƾ���źƤţ�ƶºĩ�ƿ����ŵƹŶºů�Źŵ�ŚºŞ�

ÏÑÍÍÍ�źƫŚĩ�ƽŵƺŝ�ƹŶţ�ƿ�Ʋ�Ŷƿŵźĭ�î����Ƶƹźĭ�ƭŚưţ�ƶŝƾƴƿźưţ��ƶºŝ�
��ƶºƯŚƳźŝ�ƵřźưƷ��ƽ��ƾƿřŸºƛ����ƶºģźŤƟŵ��������ƽřŸºƛ�ŢºŞŧ�ŢºƸū�ƽř��ƽŚºƷ�

��Ƶŵřŵ�ƶƳřŻƹŹ�ƾƟźƈƯ�����Ʋƿř�šŶƯ�ƩƺƏ�Źŵ�ƶŤƠƷ�źƷ�ƱŚƿŚě�Źŵ�ç�ƵŚƯ�
�ƽźƫŚƧ�ƱřżǀƯ��ƾƟźƈƯ�ƽŚƷ�Ʊō���ŚƷ����ƩźŤƴƧ�ƢƤŰƯ�Ǝſƺţ�Ŷƃ���ƵƹǈƗ

źŝ�Ʋƿř������ƶƀƬū�ƕƹźƃ�Żř�ƪŞƣ�ŻƹŹ�źƷ���ƽ�źưţ�ƿ��ƳŵƺƯŻō�Śŝ�Ʋƾ����Źŵ�ŚºƷ
��ŸƜţ�ŹřŶƤƯ�ŵŹƺƯƿƶ��ƽ�ƟźƈƯ�ƾ�ŻƹŹ���ŚºƷƽ�ƛ�ǀźưţźƿ�ºƴƾ���ƹ�ŢŞŰºƇ��

������������ŹřŶºƤƯ�ƶŝ�řŸƛ�ƝźƈƯ�Żř�ƵŵŚƠŤſř�ƭřżƫř�ƅƺƈų�Źŵ�ƭŻǇ�šŚĪƳ
Ĩţ�ƶŝ�ŻŚǀƳ�ŵŹƺƯ�Ʊō�Ĩţ��ŚƷƿŹƹōŵŚƽ��Ŷƃ���

ƶººƯŚƳźŝ�ƽě�ººǀƹŹ�ƵŵŚƽ��řźººŝƽƘţ�ǀººǀźººưţ�šŶººƃ�ƲƿƯŚººưţ�Żř�Ʋƾ�
ƳŵƺƯŻōƾ�������ŜºƬƣ�ƱŚŝźºƋ�Ŝƀºů�źºŝ�šŹƺĜĩřŹ�ƲŤƟŹ�ƵřŹ�Ţƀţ�ŚƷ

��ƹ�Ŷƃ�ƶŤƟźĭ��źưţ�šŶƃƿƴƾ���ºŝ�ŜſŚƴƯ�ƶ����ŶºƯō�Ţºſŵ��Źŵ���ƱƺºƯŻō
������Ư�ƵřŹ�ŢƗźſ�źŨĩřŶů�Śŝ�ƆŴƃ�šŹƺĜĩřŹƾ�Źƹ����Śºţ�ŵ�ºƿ�ŚƯ�Ĩ�ºƿ�ƪ

��ŵŵźĭ�ƭŚưţ������������šŶºƯ�ƶºŝ�ŜºƬƣ�ƱŚŝźºƋ�ƶƬºƇŚƟǈŝÎÒ�ƳŚŧ��ºǀ��ŢºŞŧ�ƶ
Ưƾ��ƹ�ŵŵźĭ���������Źŵ�ƵŶºƯō�Ţºſŵ�ƶŝ�ŵŶƗÑ����ºƯ�śźºƋ�ƾ��ŵƺºƃ��ÎÍ���

���Ƶƹźĭ�žĜſƲƿźưţ�ƶƯŚƳźŝ���ƽ�ě�ǀƵŵŚ�ƹŹƽ�����ƪƯŚºƃ�ƶºĩ�řŹ��ÐÍ�ƣŵ�ǀ��ƶºƤ
ěǀƵŵŚ�ƹŹƽ�����šŶƃ�Śŝ�ƭƹřŶƯ�ÒÍŚţÔÒ���ŶƇŹŵ����ŜºƬƣ�ƱŚŝźƋ�źŨĩřŶů�
Ð����ƹ�ƶŤƠƷ�Źŵ�ƶƀƬū�����šŶƯ�ƶŝÏ��������ƭŚºŬƳř�ƁŻŹƹ�ƲƫŚſ�Źŵ��ŵƺŝ�ƵŚƯ�

ŶƳŵřŵ��ƳŵƺƯŻōƾ���ŚƷÒ�ƣŵ�ǀ�źưţ�ƶƤƿ�ƄƄĩ�Ʋƾ������źºưţ�Żř�ŶƘŝ�ƹ�ƪŞƣ�ƿ�Ʋ
ěǀƵŵŚ�ƹŹƽ��ţźţ�ƶŝ�ǀ�����ƹ�Ʊŵźĩ�ƭźĭ�ŹƺƔƴƯ�ƶŝ�Ŝ������Ʊŵźºĩ�ŵźºſ��ƭŚºŬƳř
�ŶƳŵřŵ������źưţ�Żř�ƶƀƬū�źƷ�Źŵƿ��źưţ�šŶƃ�Ʋƿ��ſƹ�ƶŝ�ƲǀƶƬ��ƽ��ƱŚŝźƋ�

��ŹǇƺě�ŜƬƣ�Ūƴſ����ŶƳǈƴƟ�ŹƺƄĩ�ŢųŚſ���Ŷƃ�ƩźŤƴĩ��ƳŵƺƯŻōƾ���ŚºƷ
����Ə�Źŵ�ƶŤƠƷ�ƹŵ�źƷƾÏ��řźŝ�ƵŚƯ�ƽƜţ�ƩźŤƴĩ�ǀǀƳŻƹ�šřźƾſƹ�ƶŝ�ǀƶƬ�ƽ�

ƹŻřźţƽ�ƴƷō�ƾ�ƩƺƣŚƃ����Ư�ƱŻƹ�ŵŹřŶƳŚŤſř�Źřŵƾ�ŶƳŶƃ���Żř�žěÏ��ƵŚºƯ�
�ƵŻřŶƳř�ľřŵŶŬƯ�ĭǀźƽ��ŹřźĪţ�ŚƷ�Ŷƃ�����Ʒ�ƩźŤƴĩ�Ƶƹźĭǀ�ƫŚƘƟ�ĢǀŤƾ�ƭŚŬƳř�
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Background and Objective: Obesity, a public health problem is growing in prevalence over the past 

decade. Obesity increases mortality risk and there is evidence that obesity in youth is a more powerful 

predictor of this risk than obesity in adulthood. The purpose of the present study is to examine the effect of 

walking exercise in order to reduce obesity in sedentary obese girls. 

Materials and Methods: This research was carried out on 20 non-athlete volunteer obese girls (BMI>30) 

between 19-25 years and then were randomly divided in two groups (Control: n=10 and Experimental: 

n=10). At the beginning and after 2 months, fat mass, percent body fat and lean mass were assessed with 

bioelectrical impedance equipment (BIA) and serum insulin measured by enzyme-linked immunoassay 

(ELISA) analysis. Then the experimental group started to do exercise program which consisted of 30 minutes 

walking with intensity of %50- %75 of maximal heart rate, 3 sessions in a week for 2 months. The data was 

analyzed using t-test. 

Results: The results of this study showed that walking exercise , positively reduced body fat percent and fat 

mass and  increased lean mass in exercise group (p= 0.000). Serum insulin also significantly decreased 

(p = 0.008).  

Conclusion: This study demonstrated that a regular physical activity program such as walking exercise can 

significantly reduce body weight and improve serum insulin in obese girls. In conclusion, it seems that this 

type of training can be efficient, safe and inexpensive way in order to reduce and prevent obesity. 
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