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�ŵřŶƳ�ƱŚƄƳ��ÎÒ����ř�źŝŚƴŝƿƲ�����ƤŬţ�ŵƺºūƹ�Śŝ�ǀ��Ż�šŚºƤ�ºƿŵŚƽ����Źŵ�ƶºĩ�
���ƫŚƘƟ�ŹŚŧō�Śŝ�ƍŚŞţŹřǀ�ƃŻŹƹ�Ţƾ��ƫƺŝŚŤƯ�źŝ�ǀ�řźŤſř�ƮƀŤůƾ��ĩźţ�ƹ�ǀ�Ŝ

ƳŶŝƾ��ƶŤƟźĭ�ƭŚŬƳř����Ż�ƵřŹ�ŻƺƴƷ��ƿŵŚƽ���ƣŵ�ŢųŚƴƃ�Śţ�ǀ�ƃ�ƢǀƵƺ�ŚºƷƽ�
��řżƟř�Źŵ�źŧƺƯƿ��Ƃƿ���ƫƺŝŚŤƯ�ƂƷŚºĩ�Ś�ºǀ��ŤůřźŤºſř�Ʈƀƾ��ƣŚºŝ�ƾ���ƵŶºƳŚƯ�

Ţſř���ƟźƏ�Żřƾ�ƤŰţ�ǀ�ţŚºƤƾ�����ŚƤƯ�ƶºŝ�ƶºĩ��ºƿƶƀ��ƽ�����ºƃ�ƹŵ�ŹŚºŧō�ǀƺƵ��ƽ�
źưţƿ�ŻřƺƷ�Ʋƽ��ŤƯƹŚƤƯ�ƹ�ƾ���ƺŝŚŤƯ�źºŝ�ƫ�ºǀ��ŤůřźŤºſř�Ʈƀƾ��ĩźţ�ƹ��ºǀ�Ŝ
ƳŶŝƾ���������ºƯ�ƮƄºģ�ƶºŝ�źºŤưĩ��ŶƳŻřŵźĜŝ�ƾ��ŵŹƺºų��������Ƣŝřƺºſ�ŹƹźºƯ�Śºŝ

ƄƷƹĦěƾ���ř�ƶŝ�ŵƺūƺƯ�ƿ��ě�ƶŤĪƳ�Ʋƾ�Ư�ƾ�źŝƿ�ƶĩ�Ʈ�����źƋŚů�ƩŚů�Źŵ�ƶĩ�
��ƬƯŚĩ�źƔƳ�ƢƟřƺţƾ�źưţ�źŧř�ŵŹƺƯ�Źŵ�ƿ�ŻřƺºƷ�šŚƴƽ�ŤƯƹŚºƤƯ�ƹ�ƾ��źºŝ�

ƫƺŝŚŤƯººǀŤůřźŤººſř�Ʈƀƾ���ƮººƸƯ�ƶººưƷ�Żř�ƹ�ŵŹřŶººƳ�ŵƺººūƹ����źººţ
ƂƷƹĦě�ŚƷƽ�ĩŶƳř�ƾ���ŤƯ�ƍŚŞţŹř�ƶŝ�ƫƺŝŚǀ��ŤůřźŤºſř�Ʈƀƾ���ĩźţ�Śºŝ��ºǀ�Ŝ

ƳŶŝƾƶŤųřŵźě��ŶƳř� ř�źŝŚƴŝƿƤŰţ�Źŵ��Ʋ�ºǀ�źºƋŚů�ƢŚƤƯ��ºƿƶƀ�ƽ��ŹŚºŧō�
ƶƯŚƳźŝ��ƽ�źưţ�ƿƲ�ŻřƺƷ�ƽ�ƹ��ŤƯƹŚƤƯ�ƾ���ƫƺŝŚŤƯ�źºŝ��ºǀ��ŤůřźŤºſř�Ʈƀƾ��ƹ�
ĩźţǀ�ƳŶŝ�Ŝƾ�ƱřŵźƯ��ƛ�ǀ��ƩŚºƘƟ�ź����ƶºūƺţ�ŵŹƺºƯ�����Ţºſř�ƶºŤƟźĭŹřźƣ���
Ɯţǀǀ�ƫƺŝŚŤƯ�šřźǀ�ŤůřźŤſř�Ʈƀƾ�����Ɯţ�Śŝ�Ʊō�ƍŚŞţŹř�ƹ��ºǀǀ�ĩźţ�šřź�ºǀ�Ŝ
ƳŶŝƾſŹźŝ�ƾ�Ţſř�ƵŶƃ����
��

ſŹźŝ�ƁƹŹƾ��
�����řƿ����Ƴ�ƕƺƳ�Żř�ƂƷƹĦě�Ʋǀ�ŝźŬţ�ƶưƾ������ƶºĩ�Ţºſř�ÏÕ��ƺŬƄºƳřŵ�ƽ�

ƛ�źƀººěººǀź��ƶººƴƯřŵ�Śººŝ�ŹŚĪººƃŻŹƹ�ƽƴººſ�ƾ��Ð�ÐtÏ�ÏÐ�ƩŚººſ��
ƳŵƺƯŻōƾ�ŚƷƽ�ř�ƿ�ƤŰţ�Ʋǀ��ĪƄţ�řŹ�Ƣǀ�ŶƳŵřŵ�ƪ�������ƵŶºƴƴĩ�Ţĩźºƃ�ŵřźƟř

��ƟŵŚƈţ�šŹƺƇ�ƶŝƾ��ŝ�Żřǀ�ƺŬƄƳřŵ�Ʋƿ�ƛ�ƱŚǀ�����śŚºŴŤƳř�ŹŚĪºƃŻŹƹ�ź
���ƶſ�Źŵ�ƹ�ƵŶƃ��ƤŰţ�Ƶƹźĭ�ǀŤƟźĭ�Źřźƣ�ƢŶƴ�řƿ�ƳŵƺºƯŻō�Ʋƾ����ŚºƷ�ºƿ�Ĩ

�ě�ƩŚſǀ������Źŵ��ƂƷƹĦě�ƕƹźƃ�Żř�ƂƷǀ�ƶƯŚƳźŝ�Ģ��ƽ�ƮƔƴƯ��ƃŻŹƹ�ƾ��ƹ�
ĥŹƿ�řŸƛ�Ʈƾƿ���ŝ��ŶƴŤƃřŶƳ�Ţĩźƃ�ǀŹŚưƽ�ŚƷƽ�ŤƬĪſř�ƾ�ţ��ǀŗƹź�ºǀŶƽ��
ƬĩººǀƺƽººŞƬƣ�ƹ�ƾººƣƹźƗ�ƾƹŹřŵ�Żř��ŶƴŤººƃřŶƳ�ƽººƇŚų�ƾ�ƵŵŚƠŤººſř�
ưƳƾ����ºſ��ŶºƳŵźĩǀ������ŶƴŤºƃřŵ�ƮƔƴºƯ�śřƺºų�ƪĪ���ºſǀ��ƩŚưƘŤºſř�ŹŚĮ�

Archive of SID

www.SID.ir

www.SID.ir


�ƽŹƺƳ�ƶƫřŶƿ�ƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

˾˼

ưƳƾ�ŶƳŵźĩ���Ə�Źŵ�ƹƾ����ř�ƶºƘƫŚƐƯ�šŶƯ���ƶºƯŚƳźŝ�Ż��ƽ��řŸºƛ�ƾƿ���ƞƬºſ�
�ƘŞţ�ƵŚĮƄƳřŵǀ�Ư�Ţƾ�ŶƳŵźĩ��������ƶºƘƫŚƐƯ�Żř�žě�ƵŶƴƴĩ�Ţĩźƃ�ŵřźƟř��ƽ�

ƃǀ�řźūř�Ƶƺƽ�ƤŰţ�ǀ�ŚƋŹ��Ƣƿ�ƶƯŚƳ�Ţ��ƽ�ŹŚĪưƷ�ƽ�ưĪţ�řŹ�ǀ�ŚƌƯř�ƹ�ƪ
�������ƟŵŚƈºţ�šŹƺºƇ�ƶºŝ�ƹ�ŶƳŵźĩƾ���Źŵ�Ð����ƶºƯŚƳźŝ��Ƶƹźºĭ���ƽ��źºưţ�ƿ�Ʋ

ŻřƺƷƽ��Õ�źƠƳ���ƶƯŚƳźŝ����ƽ��źºưţ�ƿ��ŤƯƹŚºƤƯ�Ʋƾ��ÎÍ�źºƠƳ����ŶƷŚºƃ�ƹ�
�ÎÍ�źƠƳ������ŶºƴŤƟźĭ�Źřźºƣ��ř�ºƿ��Ƶƹźºĭ�Ʋ��ŚºƷƽ��������ŭźºƏ�Źŵ�ƶºƳŚĭ�ƶºſ�

ƄƷƹĦěƾ�Ï�Ð��ƵŻřŶƳř�ŹŚŝ�ƹŵ�ƹ�Ƶƹźĭ�ƶſ�ĭǀźƽ��ŶƳŵźĩ�Ţĩźƃ���
ƵŻřŶƳř�ĭǀźƽ�ŚƷƽźŤƯƺěƹźŤƳō�ƿĪƾĩźţ�ƹ�ǀƳŶŝ�Ŝƾ��ƵŻřŶƳř�ĭǀźƽ�Ŷƣ�

��ŹřƺƳ�źŤƯ�Śŝƽ��ƶŝ�ƶĩ��ŵ�ƿ��������ŢƗŚºſ�ƪƇŚƟ�Ŷů�Źŵ�ŵƺŝ�ƵŶƃ�ŜƈƳ�Źřƺ�
Õ���Śţ�Ö�ŮŞƇ��������ŤƳŚºſ�ƶºŝ�ƹ�ƂºƠĩ�ƱƹŶŝ��ƾ������Ŷºƃ�ƭŚºŬƳř�źºŤƯ��ř�ºƿ�Ʋ

ƵŻřŶƳř�ĭǀźƽ����ƫƹř�ƱƺƯŻō�Źŵ�ƎƤƟǀ���ŢºƟźĭ�šŹƺƇ�ƶ��ÎÓ�����žĜºſ
ƳŵƺƯŻōƾ��řźŝ�ŚƷƽ�ƵŻřŶƳř��ĭǀźƽ���ĩźţ�ƹ�ƱŻƹ�ǀ�ƳŶŝ�Ŝƾ�ƹŹ�ƽ��ƵŚĮŤſŵ�

�ĩźţ�ƂŬƴſǀ���ŶºƴŤƟźĭ�Źřźƣ�ƱŶŝ�Ŝ��������ƭŚºƳ�Śºŝ�źºƔƳ�ŵŹƺºƯ�ƵŚĮŤºſŵ
ŹŚººŬţƽ�Í�Ð�Inbody���ŢųŚººſŝƺººƴū�Ƶźººĩ�ŹƺƄººĩƾ��ŵƺººŝ��

�ƀŝ�ƵŚĮŤſŵǀŹŚƽ���ƳŵƺƯŻō�šŚƈŴƄƯ�Żř�ƾ������ŶƇŹŵ��ƱŻƹ�ƶƬưū�Żř�ŚƷ
ŝźģƾ��Ư��ƱŶŝ�ǀż���ŝźģ�ƱƹŶŝ�ƱŻƹ�Ʊřƾ�����ºŝźģ�ƱŻƹ��ƱŶºŝ�ƾ����ƹ�ƱŶºŝ�

�Ƶŵƺţ�ƆųŚƃ��ƽ�ƳŶŝ�ƾ���Ư�ƶŞſŚŰƯ�řŹ�ƾ�ŵźĩ��ƳŚĪƯǀ����ƵŚĮŤſŵ�ƪưƗ�ƭż
źŤĪƫř�ŢƯƹŚƤƯ�ƁƹŹ�Żř�ƵŵŚƠŤſřƿĪƾŻ�ƿŤƀƾ��BI��ŵƺŝ�����

ƵŻřŶƳř�ĭǀźƽƫƺŝŚŤƯ�ǀŤůřźŤſř�Ʈƀƾ��ƳŵƺƯŻō�ƶưƷƾ��ƶƬůźƯ�ƹŵ�Źŵ�ŚƷ
�ěǀ����ƱƺƯŻō�žě�ƹ�ƱƺƯŻō�Ƃ���ŻŹř�ŢŰţƿŝŚƾ�ƫƺŝŚŤƯ�ǀ�ŤůřźŤſř�Ʈƀƾ�

ŚººŝǇŚººƳō�ŻŚººĭ�ƵŚĮŤººſŵ�Żř�ƵŵŚƠŤººſř�ƿŹż��Quark bÏ���Ţĩźººƃ�
COSMED������ŹƺƄĩ�ŢųŚſřƿƫŚŤǀŚ����ŹřźƣŶƴŤƟźĭ������źºƷ�ƵŚĮŤºſŵ

ƹŹ�Żř�ŻƹŹƽŵŚººƤƯ�ƿŚººưƴƷřŹ�Źŵ�ƖººūźƯ�źƽƫŚĩ�ǀººſřźŞǀ�ŵŹƺººƯ�Ʊƺ
ſŹźŝƾ��Ư�Źřźƣ�ƾ����ƹ�ŢƟźĭƫŚĩǀſřźŞǀ��Ʊƺ���Ƴ�šŹƺºƇ�Źŵ�ºǀ���ŵŶºŬƯ�ŻŚ

��ºƯ�ƭŚŬƳřƾ��ŢºƟźĭ���ŚºƯŵƽ�ŚƯŻō��ºƿ��ºŝ�ƵŚĮƄǀ��ƲÏÍ����ŚºţÏÏ��ƶºūŹŵ��ƽ�
ŤƳŚſƾ��ŵƺŝ�ŵřźĭ��řźƃƿ��ŹƺƏ�ƱƺƯŻō�Ǝƽ�����ƳŵƺºƯŻō�ƶưƷ�ƶĩ�ŵƺŝ�ƾ���ŚºƷ

����ƱƺƯŻō�Żř�ƪŞƣÕ��ŝřƺų�ŢƗŚſ��ºǀƵŶ���ƹ�ŶºƳŵƺŝ��ÑÕ������Żř�ƪºŞƣ�ŢƗŚºſ�
�Ʒ�ƱƺƯŻōǀ��ƫŚƘƟ�ƕƺƳ�Ģǀ�ƳŶŝ�Ţƾ�Ŷƃ�ƿ��ƵŵřŶƳ�ƭŚŬƳř�Ŷ��ŶƳŵƺŝ����ƵƹǈºƗ

�ř�źŝƿƲ�řźŝ�ƽ�ÎÏ���Ʒ�ƱƺƯŻō�Żř�ƪŞƣ�ŢƗŚſǀ�ŚƯ�ƹ�řŸºƛ�Ģƿ�ţŚºƘƾ��żºū�
�����ŶºƳŵƺŝ�ƵŵźºĪƳ�ƝźƈƯ�śō��Ô����ƳŵƺºƯŻōƾ����ƹŹƹ�Żř�ŶºƘŝ�ŚºƷ��ƶºŝ�ŵ

ŚƯŻōƿ�ƶŝ�ƵŚĮƄ��šŶºƯ�ÐÍƣŵ�ǀ������ŢůřźŤºſř�ŻŚºŝ�ơŚºƏ�ŢºƫŚů�Źŵ�ƶºƤ

ŶƳŵźĩ���ƵŻřŶƳř�ƵƺŰƳ�ĭǀźƽ��Ŷºŝ�ƿ���������ƶºŝ�ŶºƴŞƳŚƷŵ�ƶºĩ�ŵƺºŝ�šŹƺºƇ�Ʋ
ƳŵƺƯŻōƾ����Ŷºƃ�ƪºƇƹ�ŚƷ�����ƀºĩř�ŹřŶºƤƯ�ŻŚºŝ�ŹřŶºƯ�ƁƹŹ�ƶºŝ�ƹ�ǀ�ƱĦ
ƟźƈƯƾ��ŵ�ƹ�ƽ�ƀĩř�ǀ��ƫƺţ�Ʋŝźĩ�ŶǀŶƽ�ƳŵƺƯŻō�ƾ��������šŶºƯ�ƶºŝ�ŚºƷÎÒ�

ƣŵǀ������������ºſƹ�ƶºŝ�ƶºƔŰƫ�ƶºŝ�ƶºƔŰƫ�šŹƺƇ�ƶŝ�ƶƤǀƶƬ��ƽ�����ŻŚºĭ�ƵŚĮŤºſŵ�
ōǇŚƳƿ�ƵŻřŶƳř�Źż�ĭǀźƽ��ƹŹ�ƹ�ƽ��ŚưƳ�ƶŰƠƇ�ƿ�řŹ�źĮƄƿ�����Ƶŵřŵ�ƱŚƄºƳ�ƶºƳŚ

Ŷƃ���Ư�ŻřǀĮƳŚǀƲÎÍ�ƣŵ�ǀ��ř�źųō�ƶƤƿ�řźŝ�ƱƺƯŻō�Ʋƽ��ƱŵŹƹō�Ţºſŵ�ƶŝ�
ƫƺŝŚŤƯººǀŤůřźŤººſř�ƮƀƾźƏ�Żř�ººƿŻ�ƩƺººƯźƟ�ƢººƿŶººƃ�ƵŵŚƠŤººſř�ź�

�ÎÕƹÎÔ�ÎÑ�Ô�Ñ���Śƃ�ƿ���ř�Ţſř�źĩŷ�ƱŚ�ºƿ�������ŢƗŚºſ�Źŵ�ƱƺºƯŻō�ƲÖ�
ƫřƾ�ÎÎŢƟźĭ�ƭŚŬƳř�ŮŞƇ�� 

Kcal/min�@� �(L/min)�VCOÏ�>�ÎÍÓ�Î�@���(L/min)�
VOÏ>�ÖÑÎ�ÐRMR= 

ƵŻřŶƳř�ĭǀźƽ��ƀĩř�źŨĩřŶů�ǀ�ƟźƈƯ�ƱĦƾ����ƳŵƺºƯŻō�ƶưƷƾ�����ƹŵ�Źŵ�ŚºƷ
��ŻŹř�ŢŰţ�ƶƬůźƯƿŝŚƾ���ƀºĩř�źŨĩřŶů�ǀ��ƟźƈºƯ�ƱĦƾ������Żř�ƵŵŚƠŤºſř�Śºŝ�
�Žƹźŝ�ƪĪţƹźě��ƹŹ�źŝƽ�����ŶºƴŤƟźĭ�Źřźƣ�Ʊřŵźĭ�ŹřƺƳ����ƳŵƺºƯŻōƾ���ŚºƷ

���������ƣŵ�Ūƴºě�šŶºƯ�ƶŝ�ƱƺƯŻō�ƕƹźƃ�Żř�ƪŞƣǀ�����ƹŹ�řŹ�ŵƺºų�ƶºƤƽ���ŹřƺºƳ�
�Śŝ�Ʊřŵźĭ���ŢƗźſ�ƿ���ƳŚŧ�źŝ�źŤƯ�Ĩǀ����ºƃ�ƱƹŶŝ�ƹ�ƶǀ����ŶºƳŵźĩ�ƭźºĭ�Ŝ��

���ƃ��Ʊŵźĩ�ƭźĭ�Żř�žěǀ�ƶŝ�ƵŚĮŤſŵ�ŜÎÍŶƇŹŵ���ƶºŝ�Ʊō�ŢƗźſ�ƹ�
ÔÒ�Í��ƳŚŧźŝ�źŤƯ�ǀ�ſŹ�ƶǀ��ưƷ�ƹ�Ŷǀ��ƃ�ŹƺƏ�Ʋǀ�ƹ�Ŝ���ƶſ�źƷ�Źŵ�ŢƗźſ
ƣŵǀ�řżƟř�ƶƤƿ��ƂƿŢƟŚ��ƳŵƺƯŻōƾ������ĭŶºƳŚƯřƹ�Ŷů�źſ�Śţ�ŚƷƾ���ƹŹ�źºŝ�ƽ�

���ƹŵ�Ʊřŵźĭ�ŹřƺƳ�ƵŚĮŤſŵƿ��ƹŵ�ƱŚƯŻ��ŶƳŶƿ����ºƏ�ŢƟŚƀƯ�ƹ�ƱŶƾ���ƵŶºƃ�
ţƱō�Ǝººſƺ�����ƪººĪţƹźě�ƶººŝ�ƶººūƺţ�Śººŝ�žĜººſ�ƹ�Ŷººƃ�ŢººŞŧ�ŚººƷ

ŽƹźŝVOÏmax �Ʊō�Ŷƃ�ƆŴƄƯ�ŚƷ��ÎÓ�� 

�ƱƺººƯŻōººƿŝ�ŹřźººĪţ�ĨººǀƄǀƶƴ��ÎRM���ř�ƶººŝ�ƶººūƺţ�Śººŝƿ�ƶººĪƴ
ƳŵƺƯŻōƾ�ŚƷƽ�ř�Źŵ�ƵŶƴƴĩ�Ţĩźƃ�ƿƤŰţ�Ʋǀƛ�ƢǀŹŚĪƃŻŹƹź����ŶºƳŵƺŝ

��ĭƺƬū�ŹƺƔƴƯ�ƶŝǀźƽ��ſō�Żř�ǀ�ƳŵƺƯŻō�Ŝƾ����ƱƺºƯŻō�Źŵ�ŚƷ��ŚºƷƽ��ºƿ�Ĩ
�ŝ�ŹřźĪţǀƄǀ��ƶƴ����šŹŶºƣ�źŨĩřŶºů�����ƶºưƷ�������Żř�ƵŵŚƠŤºſř�Śºŝ�šŚºĩźů
�Ż�ƩƺƯźƟƿ���ŚºƷŹřźĪţ�Żř�źƽ���Ż�ƞºƬŤŴƯ��ºƿź�ŝ�ºǀƄǀ����Ŷºƃ�ƶŞºſŚŰƯ�ƶƴ��
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ƳŵƺººƯŻōƾ����ººŝ�ƞººƬŤŴƯ�šŚººĩźů�Źŵ�ŚººƷƶ���ŶººƯō�Ţººſŵ�ÎÓ��� �
��

 � �šŹŶƣ�źŨĩřŶů ��
��
��

ƵŻřŶƳř�ĭǀźƽ���ŚƷ�Ə�Źŵƾ�ƹŵ�������ŢƟźĭ�ƭŚŬƳř�ŻƹŹ��ƵŻřŶºƳř�ĭ�ºǀźƽ��ŚºƷƽ�
źŤƯƺěƹźŤƳōƿĪƾ�ĩźţ��ǀ�ƳŶŝ�Ŝƾ��ƫƺŝŚŤƯ�ƹ��ºǀ��ŤůřźŤºſř�Ʈƀƾ���Źŵ��ºƿ�Ĩ

����ƀĩř�źŨĩřŶů�ƱƺƯŻō�ƹ�ŻƹŹǀ�ƟźƈºƯ�ƱĦƾŵ�ŻƹŹ�Źŵ�ƿ�źºĮƽ��ƭŚºŬƳř�
ŢƟźĭ���

źŝƶƯŚƳ��ƽ�źưţ�ƿ�ŻřƺƷ�Ʋƽ��ƿ�ƶƯŚƳźŝ�Ĩ��ƽ�Ó�ƶŤƠƷ��řƽ�ŻřƺƷ�ƽ��ř�Źŵ�ƿ�Ʋ
ƤŰţǀ��Ŷƃ�řźūř�Ƣ��źưţƿ�����������ŵƹŶºů�ƹ�ƶºŤƠƷ�Źŵ�ƶƀºƬū�ƶſ�šŚƴ�ºƿ�Ĩ

����ŵƺºŝ�ŻƹŹ�Źŵ�ŢƗŚſ���ř�Źŵ�ºƿ��źưţ�ƶºƯŚƳźŝ�Ʋƿ�ºƴƾ�ƳŵƺºƯŻō��ƾ���Śºŝ�ŚºƷ� �
ÓÒ�ŶƇŹŵ���ŝ�ŜƬƣ�ƱŚŝźƋ�ǀƄǀƶƴ�šŶƯ�ƶŝ�ÏÒƣŵ�ǀ�ƶƤ�ÏƩƹř�ƶŤƠƷ����
ÓÒ���ŚţÔÒ����ŝ�ŜƬƣ�ƱŚŝźƋ�ŶƇŹŵǀƄǀƶƴ����šŶƯ�ƶŝ�ÐÒ�ƣŵ�ǀ��ƶƤ�Ï�ƶŤƠƷ
ƭƹŵ����ÔÒ���ŚţÕÒ����ŝ�ŜƬƣ�ƱŚŝźƋ�ŶƇŹŵǀƄǀ�����šŶºƯ�ƶŝ�ƶƴÑÍƣŵ�ǀ��ƶºƤ
�Ï��źųō�ƶŤƠƷ���źưţƿ�ŶƳŵźĩ�Ʋ�����źưţ�ƕƹźƃ�Żř�ƪŞƣƿ�ƳŵƺƯŻō��Ʋƾ���ŚºƷ

���šŶƯ�ƶŝÎÍ�ƣŵ�ǀ���ƄƯźƳ�šŚĩźů�Śŝ�ƶƤƾ���ƄºƄĩ�ƹ�ƾ������ƭźºĭ�řŹ�ŵƺºų�
���Śě�Źŵ�ƹ�ŶƳŵźĩƿ��źºưţ�ƱŚƿ�Ƴ�Ʋ�ºǀ������šŶºƯ�ƶºŝ�żÎÍ�ƣŵ�ǀ����šŚºĩźůŚŝ�ƶºƤ

ƄƄĩƾ�������ŶºƳŵźĩ�ŵźºſ�řŹ�ŵƺºų���ÎÑƹÎÏ���Ư�ºǀ��Ʊřż����ŜºƬƣ�ƱŚŝźºƋ
ŝǀƄǀ���źƏ�Żř�ŵřźƟř�ƶƴƿ��Ʋſ�ƩƺƯźƟ�Ƣ���ÏÏÍ�ŝ�ƶ������šŶºƃ�ƹ�ŶƯō�Ţſŵ

źưţƿ�ŝ�Ʋ�������������ŝ�ŜºƬƣ�ƱŚŝźºƋ�Żř�źºƔƳ�ŵŹƺºƯ�ŶƇŹŵ�ƶŝ�ƶūƺţ�Ś�ºǀƄǀƶƴ�
Ɣƴţǀ�Ŷƃ�Ʈ�ÎÖ����

ƶƯŚƳźŝ��ƽ��źºưţ�ƿ��ŤƯƹŚºƤƯ�Ʋƾ�����źºưţ�ƶºƯŚƳźŝƿ��ŤƯƹŚºƤƯ�Ʋƾ�Ƴ��ºǀ��ƶºſ�ż� �
��ƶŤƠƷ�Źŵ�ƶƀƬū��Ŷƃ�ƭŚŬƳř���źưţƿ�����ŢŝƺƳ�ƶſ�ƪƯŚƃ�šŚƴÎÍ����ŚºţÎÏ�

ŹřźĪţƽ�řźŝ�ƽ�����Śºŝ�Ţºĩźů�źºƷ��ÓÒ��ŶºƇŹŵ��ºƿ�ŝ�ŹřźºĪţ�Ĩ�ºǀƄǀ�ƶƴ
�ÎRM�����Ŷƃ�řźūř�ÏÍ�����������źưţ�ƶºĩ�Ţºſř�źºĩŷ�ƶŝ�ƭŻǇƿ��Źŵ�šŚºƴ� �

ÎÎ�ř�ƿ���ř��ŢƟźĭ�ƭŚŬƳř�ƵŚĮŤƀƿ�źưţ�Ʋƿ��������ƶºƴţ�ǇŚŝ�Ţưƀƣ�ƶſ�ƶŝ�šŚƴ
Śěǀƿ���ĩźţ�ƹ�ƶƴţ�ƲǀŞƾ�������Śºě�ƹ�ƶºƴţ�ǇŚŝ�Żř�ǀƿ�����ŚºƷŻƹŹ�Źŵ�ƶºƴţ�Ʋƽ��ũƹŻ�

��ŢƟźĭ�ƭŚŬƳř�ƶŤƠƷ��ƶƯŚƳźŝ��ƽ�ţ�źưƿ�ŤƯƹŚƤƯ�Ʋƾ�ƪƯŚƃ����ºſ�Žźě�ǀ��ƶƴ
��ǇŚºŝ�Žźě�ºſǀƶƴ�����������������Śºě�šŚĪºſř��ƺºƬū�Żř�źŤƫŚºƷ�Śºŝ�ƶƳŚºƃ�Žźºě��� �

�������źŤƫŚºƷ�Śŝ�ƹŻŚŝ�ƺƬū������������ƵŚĮŤºſŵ�Śºŝ�ƂƄºĩ��ƱřŹ�ŢƄºě��ƱřŹ�ƺºƬū� �

Ƶźƣźƣ�řƽ������ŢƀƄƳ�ƹ�ŻřŹŵ�ƹ�ƹŻŚŝ�ŢƄě��Śě�Žźě�����ƪĪºƃÎ��ŵƺºŝ���
��ŝ�ŢůřźŤſř�ƱŚƯŻǀ�ŢŝƺƳ�Ʋ���ŚƷƿ�ƣŵ�Ĩǀ������ºŝ�ŢůřźŤºſř�ƱŚƯŻ�ƹ�ƶƤǀ�Ʋ

řƿƵŚĮŤƀ�ŚƷƽ�źưţ�ƿƴƾ�Ò�Î�ƣŵ�ǀ�ƑŚŰƫ�ƶƤ��Ŷƃ������ƶŤƠƷ�ƹŵ�źƷƿ���ŹŚºŝ�Ĩ
Żō��ƱƺƯƿ��ŝ�ŹřźĪţ�ĨǀƄǀ��ƶƴ�����ƶºŤƟźĭ�šŚºĩźů�ƶưƷ�Żř����Ŷºƃ��žĜºſ�� �
ÓÒŶƇŹŵ�ƱŚưƷ�RM Î ƶŝ���ƶºƳŻƹ�ƱřƺºƴƗ�ƽźưţ�ƿ�ºƴƾ��źºƔƳ�ŵŹƺºƯ��
řźŝƽ������śŚºŴŤƳř�ƶŤƠƷ�ƹŵ�����Ŷºƃ�ÏÍ�ÎÑ����Śºƃƿ��źºĩŷ�ƱŚ�����ƶºĩ�Ţºſř�

���������ƹ�ŢºŝƺƳ�ƶſ�ŢƀƄƳ�ƹ�ŻřŹŵ�ŢĩźůÎÒ��������ŢºŝƺƳ�źºƷ�Źŵ�ŹřźºĪţ�
��Ŷƃ�ƭŚŬƳř�ƶƳŻƹ�ƱƹŶŝ�ƹŹƽ���ƺºƳřŻ�Śºŝ�ƝŚºƇ�ŮƐſ�ƽưų��ºǀ�ƹ�ƵŶ

Ţſŵ�ŚƷƽ���Źřźƣ��ƹŹ�ƶŤƟźĭƽ�ſ�ǀƶƴ�����ř�Ɩƣřƹ�Źŵƿ�źưţ�Ʋƿ���ƩƺƏ�Źŵ�Ʋ
�ƤŰţ�Źƹŵǀ���ƶŝ�Ƣƿ�����ř�ƹ�Ŷƃ�řźūř�ƪĪƃ�Ĩ�ŹŚŝ�ƶƟŚƋƽ��ř�Źŵ�ƿ���ŵŹƺºƯ�Ʋ

ŶƄƳ�ƩŚưƗř.��
�ŹŚƯō�ƁƹŹƽ��řźŝƽ�ŚƤƯ�ƿƶƀ��ƽ�Ɯţ�ǀǀ�ƫƺŝŚŤƯ�šřź�ºǀ��ŤůřźŤºſř�Ʈƀƾ��ƹ�

ĩźţººǀƳŶººŝ�Ŝƾººŝ�Źŵ�ǀƵƹźººĭ�Ʋ�ƬŰţ�ƱƺººƯŻō�Żř�ŚººƷººǀŹřƹ�ƪººƿ�žƳŚ
�ANOVA��ƿ���řźŝ�ƹ�ƶƟźƏ�Ĩƽ�ƵŻřŶƳř��ĭǀźƽ���ƹŹŵ�šŚºƟǈŤųř��Ʊ

ººƷƹźĭƾƪººŞƣ�ŶººƘŝ�ƹ�ƶººƯŚƳźŝ�Żř��ƽźưţ�ƿººƴƾ�ŹŚººƯō�ƁƹŹ�Żřƽ�t�
��Ŷºƃ�ƵŵŚƠŤººſř�ƶŤƀºŞưƷ��ĩƺººţ�ƱƺººƯŻō�Żřƾ��ŢºƸū�ººƿ�ƪººŰƯ�ƲŤƟŚ

Ɯţǀǀ��Ŷƃ�ƵŵŚƠŤſř�šřź��řźŝƽ�Ƙţ�ǀǀ�ĮŤƀŞưƷ�Ʋƾ�Ɯţ�ǀǀ�ƫƺŝŚŤƯ�šřźǀ�Ʈƀ
ŤůřźŤſřƾ����źƷ�Śŝ��ºƿ��ƜŤƯ�Żř�Ĩǀ�ŚºƷźƽ�ĩźţ��ºǀ��ƳŶºŝ�Ŝƾ���źºƋ�Żř��ƿ�Ŝ
ĮŤƀŞưƷƾ�ě�ǀ����Ŷºƃ�ƵŵŚƠŤºſř�Ʊƺſź�������ƭźºƳ�Ǝºſƺţ�šŚºƗǈƏř���ŹřżºƟř

SPSS .ÏÍſźţ�ƹ�ǀƪĪƃ�Ʈ�����ƭźºƳ�Ǝºſƺţ�ŚºƷŹřŵƺưƳ�ƹ�ŚºƷ���ŹřżºƟř
EXCEL��Ŷƃ�ƭŚŬƳř���ƴĤưƷǀ��ƴƘƯ�ŮƐſ��Ʋƾ�Źřŵƽ�ƱŵƺƯŻō����Źŵ�ŚƷ

řƿ�ƂƷƹĦě�ƲÍÒ�ÍP≤Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ����
��

ƶŤƟŚƿ��ŚƷ��
��������ƩƹŶū�ŹŵÎ��ƳŵƺƯŻō�šŚƈŴƄƯ��ƾ��������ƱŻƹ��Ŷºƣ��Ʋſ�ƪƯŚƃ�ŚƷ

�Ƶŵƺţ�ƆųŚƃ��ƽ�ƳŶŝ�ƾ��ºŝźģ�ŶƇŹŵ��ƾ��Ŷºů�ƹ�ƱŶºŝ��ƀºĩř�źŨĩřǀ�ƱĦ
ƟźƈƯƾ�ţ�ƶŝ�ĪƠǀƵƹźĭ�Ĩ�ŚƷƽ��ƤŰţ�ƶºƳŚĭ�ƶºſ��ºǀřŹř��Ƣ�ºƿƶ�ƽ��ƵŶºƃ�
Ţſř���Ư�ƪƋŚƠţǀĮƳŚǀ�ŵŚƤƯ�Ʋƿ�ƫƺŝŚŤƯ�źǀ�ŤůřźŤſř�Ʈƀƾ��Ə�Źŵ�ƾ�ě�ǀ�Ƃ

��������ƩƹŶºū�Źŵ�ƱƺƯŻō�žě�ƹ�ƱƺƯŻōÏ�řŹř��ºƿ����Ţºſř�ƵŶºƃ�ƶ�����Żř�ƪºŞƣ
řźūřƽ��ƶºƯŚƳźŝ���ƽ�źưţ�ƿ�ºƴƾ��ºƷ�ǀ����ºƴƘƯ�šƹŚºƠţ�Ģƾ�Źřŵƽ����ŹřŶºƤƯ�Źŵ�

RMR�ŝ�ǀ�Ƶƹźĭ�Ʋ�ŚƷƽƤŰţ�ǀŢƃřŶƳ�ŵƺūƹ�Ƣ��ŚŤƳ�ŚƯřƿŝ�Ūƶ���Ţºſŵ
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˾˾

�ƄƳ��ƵŶƯō�ƵŶƴƷŵ�ƱŚ��ƽ��ƴƘƯ�ƂƷŚĩ�ƾ�Źřŵ��ƫƺŝŚŤƯ�ƪĩ�ºǀ��ŤůřźŤºſř�Ʈƀƾ�
��źưţ�Ƶƹźĭ�Źŵƿ�ŻřƺƷ�Ʋƽ���ŵƺŝ��ÍÒ�ÍP<����źưţ�Ƶƹźĭƿ��ŤƯƹŚºƤƯ�Ʋƾ�

řżƟřƿ�ƴƘƯ�Ƃƾ�Źřŵƽ��Ư�Źŵ�ǀ��ƫƺŝŚŤƯ�ƪĩ�Ʊřżǀ�ŤůřźŤſř�Ʈƀƾ�����ŶºƘŝ�ƱŚºƃ
�řźūř�Żřƽ��źưţ�ƶƯŚƳźŝ�ƿ�ŤƯƹŚƤƯ�Ʋƾ���ŶƴŤƃřŵ��ÍÒ�ÍP<����ſŹźŝ�Źŵƾ�

Ɯţǀǀ�ƫƺŝŚŤƯ�šřźǀ�ŤůřźŤſř�Ʈƀƾ������šƹŚºƠţ��ŶƷŚƃ�Ƶƹźĭ��ºƴƘƯƾ�Źřŵƽ�
ŝǀ����ƵŻřŶºƳř�ŹŚŝ�ƹŵ�Ʋ�ĭ�ºǀźƽ�ƫƺŝŚŤƯ��ºǀ��ŤůřźŤºſř�Ʈƀƾ�����ŶƄºƳ�ƵŶƷŚƄºƯ�
�ÍÒ�ÍP<���ƴĤưƷǀ�ſŹźŝ��Ʋƾ�ŝ�ǀ�Ʒƹźĭ�Ʋƾ�Ɯţ�ǀǀ�ƫƺŝŚŤƯ�šřź�ºǀ�Ʈƀ

ŤůřźŤſřƾ��ě�Żř�ǀ�����ŝ��ƱƺƯŻō�žě�Śţ�ƱƺƯŻō�Ƃǀ��ƤŰţ�Ƶƹźºĭ�ƶſ�Ʋ�ºǀ�Ƣ
�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ����Ŷƃ�ƵŶƷŚƄƯ��ÍÒ�ÍP<��������Ţºſř�źĩŷ�ƶŝ�ƭŻǇ

����ƩƹŶū�ƢŞƏ�ƶĩ�Ï��ŤƣƹƾƫƺŝŚŤƯ�ǀ�řźŤºſř�ƮƀŤůƾ����źºƷ�ŢŞƀºƳ�ƶºŝ�
ĩǀ�Żř�ƭźĭƺººƬFFMƳŵƺººƯŻō�ƾ�Ŷººƃ�ƶŞººſŚŰƯ�ŚººƷ��ººƷǀƜţ�Ģººǀǀ�ź

ƴƘƯƾ�Źřŵƽ���ƫƺŝŚŤƯ�ŹřŶƤƯ�Źŵ�ǀ�ŤůřźŤſř�Ʈƀƾ����ƤŰţ�Ƶƹźĭ�ƶſ�źƷ��ºǀ�Ƣ
�ŶƄƳ�ƵŶƷŚƄƯ�ÍÒ�ÍP<����

��
��

�ƩƹŶūÎ�ƹ�ƿĭĦƾ�ŚƷƽŵźƟ�ƽƳŵƺƯŻō�ƾ�Ƶƹźĭ�ƶſ�Źŵ�ŚƷ��ƘƯ�ƝřźŰƳřǀŹŚtƯ�ǀĮƳŚǀƲ� 

ŶƷŚƃ��
n=ÎÍ 

źưţƿŤƯƹŚƤƯ�Ʋƾ��
n= ÎÍ 

źưţƿŻřƺƷ�Ʋƽ 

n= Õ 
ƜŤƯǀƵƹźĭ��������������ź 

ÐtÔ�ÏÐ Õ�ÐtÓ�ÏÎ Î�ÐtÒ�ÏÑ�� Ʋſ��ƩŚſ� 

Ó�ÓtÏ�ÎÔÏ�� Ï�ÓtÒ�ÎÔÔ�� Î�ÔtÔ�ÎÔÎ�� Ŷƣ��ŤƳŚſǀźŤư���
Õ�ÔtÕ�ÓÍ Î�ÎÑtÎ�ÔÍ ÎÏtÔ�ÓÒ ƱŻƹ��ĩǀƭźĭƺƬ���
Ð�ÏtÒ�ÏÍ Ñ�ÐtÎ�ÏÏ Ó�ÐtÏ�ÏÏ ��BMI��ƖŝźƯźŤƯ��ĩǀƭźĭƺƬ� 

Ô�ÑtÒ�ÎÒ Ô�ÑtÎÒ Ô�ÒtÓ�ÎÒ ŝźģ�ŶƇŹŵƾƱŶŝ���
Ó�ÒtÖ�ÑÏ Õ�ÑtÑÎ Ð�ÓtÎ�ÑÑ �VOÏmax��ƯǀƬƾ�ƫǀźŤ���ĩǀƭźĭƺƬ��ƣŵǀƶƤ� 

��
��

ƩƹŶū�Ï�ŵŚƤƯ�ƿƫƺŝŚŤƯ�źǀŤůřźŤſř�Ʈƀƾ��RMR��ƵŻřŶƳř�ŹŚŝ�ƹŵ�Źŵ�ĭǀźƽƵƹźĭ�Źŵ��ŚƷƽƤŰţ�ǀƢ��
ƜŤƯǀź��Ƶƹźĭ��Ư�ƪƋŚƠţǀĮƳŚǀƲ��t��p ŤƳǀƶŬ��

źưţƿŻřƺƷ�Ʋƽ��Ï�ÎÏtÓ�ÏÒ���ÖÏÒ�Ò����ÍÍÎ�Í��ƴƘƯƾ�Źřŵ��
źưţƿƤƯ�ƲŤƯƹŚƾ��Ó�ÎÏtÒ�ÓÖ��ÐÖÑ�ÎÔ�����ÍÍÎ�Í��ƴƘƯƾ�Źřŵ��

ƫƺŝŚŤƯǀŤůřźŤſř�Ʈƀƾ��
( kcal.day-Î) *��

ŶƷŚƃ��Ó�ÓtÒ�Ñ��ÎÓÓ�Ï���ÍÒÖ�Í��ƛǀƴƘƯ�źƾ�Źřŵ��
źưţƿŻřƺƷ�Ʋƽ��ÎÑ�ÍtÍÏÓ�Í��ÒÍÓ�Í��ÓÏÕ�Í��ƛǀƴƘƯźƾ�Źřŵ��
źưţƿŤƯƹŚƤƯ�Ʋƾ��ÖÒ�ÍtÐÓÖ�Í��ÏÏÏ�Î���ÏÒÐ�Í��ƛǀƴƘƯźƾ�Źřŵ��

ƫƺŝŚŤƯǀŤůřźŤſř�Ʈƀƾ 

(kcal.kg FFM-Î.day-Î)��
ŶƷŚƃ��ÐÑ�ÍtÎÍÒ�Í��ÖÒÓ�Í��ÐÓÑ�Í��ƛǀƴƘƯźƾ�Źřŵ��

��
��
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�ŹřŵƺưƳÏ�ŵŚƤƯ�ƿƫƺŝŚŤƯ�źǀŤůřźŤſř�ƮƀƾƵƹźĭ�Źŵ��ŚƷƽƤŰţ�ƶƳŚĭ�ƶſ�ǀě�ƪůřźƯ�Źŵ�Ƣǀě�ƹ�ƂƱƺƯŻō�ž��ĩǀźƫŚĩƺƬƽĩ�źƷ�źŝ�ǀ�Żř�ƭźĭƺƬFFM�

ŻƹŹ�ƶƳŚŞƃ�Źŵ���
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�ƽŹƺƳ�ƶƫřŶƿ�ƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

˾̀

��

�ŚººŤƳ�ƢººŞƏƿƩƹŶººū�Ū��Ð����ººƴƘƯ�ƂƷŚººĩƾ�Źřŵƽ�ŶººƇŹŵ�Źŵ�� �
ººŝźģƾƵŵƺººţ�ƹ��ƽººŝźģ�ƾźººưţ�Ƶƹźººĭ�ƹŵ�źººƷ�ƱŶººŝ�ƿŻřƺººƷ�Ʋƽ� �

��ţźţ�ƶŝǀ��ŜÐ�Î����ŶƇŹŵ���ƹÐ�Î��ĩ�ǀƭźĭƺƬ���ŤƯƹŚƤƯ�ƹƾ��ƶŝ�ţźţǀ�Ŝ
Î��ŶƇŹŵ����ƹ�Ò�Í��ĩ�ǀƭźĭƺƬ�����řźºūř�Żř�ŶƘŝƽ��ƶºƯŚƳźŝ���ƽ�źưţ�ƿ�ºƴƾ�

�Ŷƃ�ƵŶƷŚƄƯ��ÍÒ�ÍP<����Źźŝ�Źŵ�ºſƾ�Ɯţ��ºǀǀ����ºŝźģ�ŶºƇŹŵ�šřźƾ� �
�ŝ�Źŵǀ�ƹźĭ�Ʋ�Ƶ�Ʒ�Ś�ŝ�ǀ��ŤƯŚƤŤſř�Ƶƹźĭ�Ʋƾ�����ŤƯƹŚºƤƯ�Ƶƹźºĭ�Śŝ�ƾ���šƹŚºƠţ�
ƴƘƯƾ�Źřŵƽ��ŢƃřŶƳ�ŵƺūƹ���ÍÒ�ÍP<���ŝ�ŚƯř��ǀ����ŤƯŚƤŤºſř�Ƶƹźºĭ�Ʋƾ�

ŤƯƹŚººƤƯ�Ƶƹźººĭ�ƹ�ŶƷŚººƃ�Ƶƹźººĭ�ŚººŝƾšƹŚººƠţ�ŶƷŚººƃ�Ƶƹźººĭ�Śººŝ�� �
ƴƘƯƾ���ŵƺºŝ�Źřŵ��ÍÒ�ÍP<����ŚƤƯ�Źŵ�ºƿ��ºŝ�ƶƀǀ��ºƷƹźĭ�Ʋƾ�Ɯţ��ºǀǀ�šřź

�Ƶŵƺºţ�ƽººŝźģ�ƾººŝ�Źŵ�ƱŶººŝ�ǀ�ƤŰţ�Ƶƹźººĭ�ƶººſ�źºƷ�Ʋººǀ�šƹŚººƠţ�Ƣ
ººƴƘƯƾ�ŹřŵƽŶººƃ�ƵŶƷŚƄººƯ���ÍÒ�ÍP<����ŹřŶººƤƯFFM�ƹ�BMI�� �

źººưţ�Ƶƹźººĭ�ŹŵƿŻřƺººƷ�Ʋƽ�ººƿººƴƘƯ�ƂƷŚººĩ�Ĩƾ��Źřŵ�ƶººŝ�ţźţººǀŜ�
Ï�ÍtÕ�Í�ĩ�ǀ�ƹ�ƭźĭƺººƬÑ�ÍtÕ�Í�ĩ�ǀ�ƖººŝźƯ�źººŤƯ�źººŝ�ƭźĭƺººƬ���� �

����źºưţ�Ƶƹźĭ�Źŵ�ŚƯřƿ��ŤƯƹŚºƤƯ�Ʋƾ�řżºƟř�ƿ�ºƴƘƯ�Ƃƾ�Źřŵƽ���ƶºŝ�ţźţ�ºǀ�Ŝ
Ò�ÍtÐ�Ïĩ�ǀ��ƹ�ƭźĭƺºƬÏ�ÍtÒ�Íĩ�ǀ��ƖºŝźƯ�źººŤƯ�źºŝ�ƭźĭƺººƬ�ŶººƘŝ�� �
��ŻřÓ��źưţ�ƶŤƠƷ�ƿƲ���Ŷºƃ�ƵŶƷŚƄƯ����ºŝ���ºſŹźŝ�Śƾ�Ɯţ��ºǀǀ�šřźFFM�ƹ�

BMI��ŝ�Źŵ�ǀ�Ƶƹźĭ�Ʋ����ºŝ��ŚºƷǀ�������ƤŰţ�Ƶƹźºĭ�ƶºſ�źºƷ�Ʋ�ºǀ���šƹŚºƠţ�Ƣ
ƴƘƯƾ�Źřŵƽ�Ţƃřŵ�ŵƺūƹ��ÍÒ�ÍP<����

��
�ƩƹŶūÐ��Ɯţǀǀšřźĩźţ�ǀƳŶŝ�Ŝƾ�ƀĩř�źŨĩřŶů�ƹǀƟźƈƯ�ƱĦƾě�Źŵ�ǀƱƺƯŻō�žě�ƹ�Ƃ��

ƜŤƯǀǀź Ƶƹźĭ Ư�ƪƋŚƠţǀĮƳŚǀƲ t p ŤƳǀƶŬ 

źưţƿŻřƺƷ�Ʋƽ Ï�ÍtÕ�Í� ÒÏÖ�Ö ÍÍÎ�Í ƴƘƯƾŹřŵ� 

źưţƿŤƯƹŚƤƯ�Ʋƾ Ò�ÍtÐ�Ï ÕÎÐ�ÎÏ� ÍÍÎ�Í ƴƘƯƾ�Źřŵ 
Ƶŵƺţ�ƽŝźģ�ƱƹŶŝ�ƾƱŶŝ��

�Kg� 
ŶƷŚƃ Ó�ÍtÐ�Í ÓÓÕ�Î� ÎÐÍ�Í ƛǀƴƘƯ�źƾ�Źřŵ 

źưţƿŻřƺƷ�Ʋƽ Ó�ÍtÐ�Î� ÕÎÖ�Ò ��ÍÍÎ�Í ƴƘƯƾ�Źřŵ 

źưţƿŤƯƹŚƤƯ�Ʋƾ Ñ�ÍtÒ�Í� ÑÔÕ�Ð ��ÍÍÔ�Í ƴƘƯƾ�Źřŵ 
Ƶŵƺţ�ƽŝźģ�ƾƱŶŝ���

�Kg� 
ŶƷŚƃ Ó�ÍtÏ�Í ÏÔÒ�Î� ÏÐÑ�Í ƛǀƘƯ�źƴƾ�Źřŵ 

źưţƿŻřƺƷ�Ʋƽ Õ�tÐ�Î� ÓÕÐ�Ñ ÍÍÏ��Í ƴƘƯƾ�Źřŵ 

źưţƿŤƯƹŚƤƯ�Ʋƾ Ñ�ÍtÎ� ÓÑÖ�Ô ÍÍÎ�Í ƴƘƯƾ�Źřŵ ŝźģ�ŶƇŹŵƾƱŶŝ� 

ŶƷŚƃ ÎtÎ�Í ÒÑÔ�Í� ÒÖÔ�Í ƛǀź�ƴƘƯƾ�Źřŵ 

źưţƿŻřƺƷ�Ʋƽ Ñ�ÍtÕ�Í� ÎÒÏ�Ò ÍÍÎ�Í ƴƘƯƾ�Źřŵ 

źưţƿŤƯƹŚƤƯ�Ʋƾ Ï�ÍtÒ�Í ÔÎÐ�Ò� ÍÍÎ�Í ƴƘƯƾ�Źřŵ 
Ƶŵƺţ�ƆųŚƃ�ƽƳŶŝ�ƾ��

�Kg/mÏ� 
ŶƷŚƃ ÏÑ�ÍtÍÕ�Í ÍÐÔ�Î� ÐÏÔ�Í ƛǀƴƘƯ�źƾ�Źřŵ 

źưţƿŻřƺƷ�Ʋƽ Ô�ÎtÖ�Ñ ÔÏÐ�Ô� ���ÍÍÎ�Í ƴƘƯƾ�Źřŵ 

źưţƿŤƯƹŚƤƯ�Ʋƾ Ô�ÍtÖ�Í ÍÓÖ�Ñ� ��ÍÍÐ�Í ƴƘƯƾ�Źřŵ 
ƀĩř�źŨĩřŶůǀƟźƈƯ�ƱĦƾ��

�ml/kg/min� 
ŶƷŚƃ Ð�ÎtÐ�Í� ÔÑÏ�Í ÐÑÏ�Í ƛǀƴƘƯ�źƾ�Źřŵ 

��
��
��
��
��

���źºưţ�Ƶƹźºĭ�ƹŵ�źºƷ�Źŵƿ�ŻřƺºƷ�Ʋƽ�ºƤƯ�ƹ�ŤƯƹŚƾ�Ɯţ�ŶºƳƹŹ�ººǀǀ�šřź
VOÏmaxřżƟř�ººƿƄƾººƴƘƯ�ƹ�ƾ�ŵƺººŝ�Źřŵ��ŶƷŚººƃ�Ƶƹźººĭ�Źŵ�ŚººƯř�

Ɯţººǀǀ�šřźVOÏmaxººƏ�Źŵ�ƾƵŹƹŵ�Żř�ŶººƘŝ�ƹ�ƪººŞƣ��ƽ�ƶººƘƫŚƐƯ�

ƴƘƯƾ��ŵƺŞƳ�Źřŵ��ÍÒ�ÍP<���ŚƤƯ�Źŵƿƶƀ�ƽ�ºŝ�ǀ�ºƷƹźĭ�ƲƾƜţ��ºǀǀ�šřź
VOÏmax���ºƴƘƯ�šƹŚƠţ�ƾ�Źřŵƽ��ºŝ�ǀ��ƹźºĭ�ƲƵ��ºƷŚƽ��ŤƯŚƤŤºſř�ƾ���Śºŝ�

ŤƯƹŚƤƯƾ��ŤƯŚƤŤſř�ƹ�ƾ�Ŷƃ�ƵŶƷŚƄƯ�ŶƷŚƃ�Śŝ���ÍÒ�ÍP<�����ºŝ�ŚºƯřǀ�Ʋ

Archive of SID

www.SID.ir

www.SID.ir
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˾́

�ŤƯƹŚƤƯ�Ƶƹźĭƾ����ºƷ�ŶƷŚƃ�Śŝ�ǀ����ºƴƘƯ�šƹŚºƠţ�Ģƾ�Źřŵƽ��Ɯţ�Źŵ��ºǀǀšřź�
VOÏmaxººě�Żř�ǀ�Śººţ�ƱƺººƯŻō�Ƃ�žººě�ŶƄººƳ�ƵŶƷŚƄººƯ�ƱƺººƯŻō

�ÍÒ�ÍP<���ĮŤƀŞưƷƾ�Ɯţ�ǀǀ�ƫƺŝŚŤƯ�šřźǀ��ŤůřźŤºſř�Ʈƀƾ����ƭŚºưţ�Źŵ�
ƹźĭƵ�Ʒ�ě�Żř�ŚǀƜţ�Śŝ�ƱƺƯŻō�žě�Śţ�ƱƺƯŻō�Ƃǀǀ�Ƶŵƺºţ�šřź�ƽ��ƱƹŶºŝ�
ŝźģƾ��ÖÏ�Í� r����ƹBMI��ÔÕ�Í� r����ŢŞŨƯ��ºƴƘƯ�ƹƾ����Ƶŵƺºŝ�Źřŵ

Ţººſř��ÍÒ�ÍP<���ĮŤƀººŞưƷƾƜţ�ŽƺººĪƘƯ�ººǀǀƫƺŝŚŤƯ�šřźººǀ�Ʈƀ
ŤůřźŤſřƾ��Ɯţ�Śŝ�ǀǀ��šřźVOÏmax�ÑÔ�Í� �r��Ƴǀ�ƴƘƯ�żƾ��ŵƺºŝ�Źřŵ�

�ÍÒ�ÍP<���ºººſŹźŝ�ŹŵƾĮŤƀºººŞưƷ�ƾƜţ�ºººǀǀƫƺŝŚŤƯ�šřźºººǀ�Ʈƀ
ŤůřźŤſřƾ��Ɯţ�Śŝ��ºǀǀ�Śºſ�šřźƿƜŤƯ�ź�ºǀź���ĮŤƀºŞưƷ��ŚºƷƾ�ºƴƘƯ�ƾ�Źřŵƽ�

�ŶƄƳ�ƵŶƷŚƄƯ�ÍÒ�ÍP<�����
��

ƩƹŶū�Ñ�ĮŤƀŞưƷ�ƾƜţ�ǀǀƫƺŝŚŤƯ�šřźǀŤůřźŤſř�ƮƀƾŚſ�Śŝ�ƿź�ƜŤƯǀź�ě�Żř�ŚƷǀ�Śţ�ƱƺƯŻō�ƂƱƺƯŻō�žě��
ĮŤƀŞưƷƾƜţ�ǀǀƫƺŝŚŤƯ�šřźǀ�Ʈƀ

ŤůřźŤſřƾŚŝ���
ĮŤƀŞưƷƾ�r���ƴƘƯ�ŮƐſƾ�Źřŵƽ��ŤƳǀƶŬ��

ŝźģ�ƱƹŶŝ�ƵŵƺţƾƱŶŝ���ÖÏ�Í��ÍÍÍÎ�Í< ƾƴƘƯ�Źřŵ��
ŝźģ�ƵŵƺţƾƱŶŝ���ÏÍ�Í��ÏÕÒ�Í��ƾƴƘƯ�źǀƛ�Źřŵ��

ŝźģ�ŶƇŹŵƾƱŶŝ���ÍÒ����ÔÔÎ�Í��ƾƴƘƯ�źǀƛ�Źřŵ��
ƱŶŝ�Ƶŵƺţ�ƆųŚƃ��ÔÕ�Í��ÍÍÍÎ�Í< ƾƴƘƯ�Źřŵ��

ƀĩř�źŨĩřŶůǀƟźƈƯ�ƱĦƾ��ÑÔ�Í���ÍÎ�Í��ƾƴƘƯ�Źřŵ��
���������ÍÒ�ÍP<��

��

�ŦŰŝ��
�����������ºſŹźŝ�ŹƺºƔƴƯ�ƶŝ�źƋŚů�ƂƷƹĦěƾ����ƶºƯŚƳźŝ�ŹŚºŧō���ƽ��źºưţ�ƿ�Ʋ
ŻřƺƷƽ��ŤƯƹŚƤƯ�ƹ�ƾ��ƫƺŝŚŤƯ�źŝ�ǀ�ŤůřźŤſř�Ʈƀƾ��ĩźţ�ƹ��ºǀ��ƳŶºŝ�Ŝƾ��Źŵ�
ƱřŵźƯ�ƛ�ǀ�����Ţºſř�ƶºŤƟźĭ�šŹƺƇ�ƩŚƘƟź���ŚºŤƳƿ��Ū���ºƋŚů�ƂƷƹĦºě�ź

�ŵřŵ�ƱŚƄƳ�źưţ�ƶŤƠƷ�Ƃƃ�ƶĩ�ƿ�ŻřƺºƷ�Ʋƽ�ŤƯƹŚºƤƯ�ƹ�ƾ�ţźţ�ƶºŝ��ºǀ�Ŝ
���řżƟř�ƹ�ƂƷŚĩ�ŦƗŚŝƿ�ƴƘƯ�Ƃƾ�ŹřŵƽƫƺŝŚŤƯ�ƪĩ�Źŵ�ǀ�ŤůřźŤºſř�Ʈƀƾ�

Ưƾ�ŶƳƺƃ��ƶŤŞƫř��ºŤƣƹ�ƾ�Ư�ºǀ��ƱřżƫƺŝŚŤƯ�ºǀ��ŤůřźŤºſř�Ʈƀƾ�����Ŝƀºů�źºŝ�
ĩǀ�Żř�ƭźĭƺººƬFFMƳŵƺººƯŻō�ƾ��Ŷººƃ�ƶŞººſŚŰƯ�ŚººƷººƷ�ǀƜţ�Ģººǀǀ�ź

ƴƘƯƾ�Źřŵƽ���ƫƺŝŚŤƯ�ŹřŶƤƯ�Źŵ�ǀ�ŤůřźŤſř�Ʈƀƾ���ĭ�ƶſ�źƷ��ř�Ƶƹź�ºě�Żǀ�Ƃ
���ƱƺƯŻō�žě�ƶŝ�ƱƺƯŻō����ŶƄºƳ�ƵŶƷŚƄºƯ������ŶºƘŝ�řźºūř�Żřƽ�ƶºƯŚƳźŝ��ƽ�

źưţƿ�ŤƯƹŚƤƯ�Ʋƾ�řżƟř�ƿ��ºƴƘƯ�Ƃƾ�Źřŵƽ���ŹřŶºƤƯ�Źŵ�FFM�ƹ�BMI�
ƹ��ƴƘƯ�ƂƷŚĩ�ƾ�Źřŵƽ���Źŵ�FMƹ�ŶƇŹŵ��BFƳŵƺƯŻō�ƾ���ŶƷŚƄºƯ�ŚƷ

Ŷƃ��ƴĤưƷǀƲ�źưţ�ƿ��ŻřƺºƷ�Ʋƽ����ºƴƘƯ�ƂƷŚºĩ�ƾ�Źřŵƽ�����ŹřŶºƤƯ�Źŵ�řŹ�
Ƭĩǀƶ��ƽ��ĩźţ�ƪƯřƺƗ�ǀ�ƳŶŝ�Ŝƾ���ŵŹƹō�ŵƺūƹ�ƶŝ���řƿ��ƲƿƶŤƟŚ��ŚƷ�ŚºŤƳ�Śŝƿ�Ū

ųźŝƾ��ƤŰţ�Żř�ǀ�������ºųźŝ�ƹ�ŵƺºŝ�ƊƣŚƴţ�Źŵ�šŚƤƾ�Ʊō�Żř���Śţ�řŹ�ŚºƷ�ºǀƿ�Ŷ

Ưƾ�ŵźĩ��ƹźŝƿ����ƂƳřŹŚĪưƷ�ƹ�ŹŶ�ÎÖÖÏ���ſŹźŝ�Śŝƾ����źºŧř�ÎÏ���ƶºŤƠƷ�
źưţƿ�Ŷƃ�Ʋƿ��řƺºƷ�ŶŻƽ���ŤƯƹŚºƤƯ�ƹ�ƾ���ƫƺŝŚŤƯ�źºŝ�ºǀ��ŤůřźŤºſř�Ʈƀƾ��ƹ�
ĩźţǀ�ƳŶŝ�Ŝƾ�Ɯţ�ǀǀ�ƴƘƯ�źƾ�Źřŵƽ�řŹ���ŹřŶƤƯ�Źŵ��Ƶŵƺţ���ƽ���ºŝźģ�ƱƹŶŝ�ƾ�

źººưţ�Ƶƹźººĭ�ƹŵ�źººƷƿŻřƺººƷ�ƲƽƹŚººƤƯ�ƹ�ŤƯƾ�ŶººƳŵźĪƳ�ƵŶƷŚƄººƯ��
ƴĤưƷǀ��ƲĮŤƀŞưƷ�ƶŝ�ƶūƺţ�ŚŝƾǇŚŝ�ƽ��ÕÏ�Ír= ���ºŝǀ�ƲRMR�

ƹFFMººƷ��ǀƜţ�ƶººƳƺĭ�ĢººǀǀººƴƘƯ�źƾ�Źřŵƽ�ŹřŶººƤƯ�Źŵ�RMR�
ƳŵƺƯŻōƾ�����Żř�ŶƘŝ�ŚƷÎÏ��źưţ�ƶŤƠƷ�ƿƲ�ŻřƺƷ�ƽ�ƹ��ŤƯƹŚƤƯ�ƾ����šŶºƃ�Śŝ�

��ŶƄƳ�ƵŶƷŚƄƯ�ǇŚŝ��Ʊō������ŶƳŵźĩ�ƁŹřżĭ�ŚƷ�����Ƶƹźĭ�ƹŵ�źƷ�Źŵ���Żř�ŶºƘŝ
řźūřƽ�ƶƯŚƳźŝ���ƽ�źưţ�ƿƴƾ���ºƴƘƯ�ƂƷŚĩ�ƾ�Źřŵƽ�����ºŝźģ�ŶºƇŹŵ�Źŵ�ƾ��

�ŝźģ�ƱŻƹƾ����ŝ�ŜƬƣ�ƱŚŝźƋ�ƹ�ǀƄǀ��ƶƴ�Ŷƃ�ƵŶƷŚƄƯ���ř�Źŵ�ºƿƤŰţ�Ʋ�ºǀ�Ƣ
VoÏmax�ƳŵƺƯŻōƾ�ŚƷƽ��ŻřƺƷ�Ƶƹźĭ�ƽ��ŤƯƹŚƤƯ�ƹ�ƾ�ƶŝ��ţźţ�ǀ��ƶºŝ�Ŝ�

Ưǀ��ƱřżÎÐ���ƹÐ�Ð��řżƟř�ŶƇŹŵƿ��ƂƿŢƟŚ��Ò���řƿ�ŚŤƳ�Ʋƿ����źƔƳ�Ʊō�Żř�Ū
��ŚŝƿƶŤƟŚ�ŚƷƽ�ƤŰţ�ǀ����ƶºĩ�Ţºſř�ƊƣŚºƴţ�Źŵ�źƋŚů�Ƣ�ƵŹƹŵ�ƩƺºƏ��ƽ�

��ƶºƯŚƳźŝÎÏ�Ŷººƃ�ƹ�ŵƺºŝ�ƶººŤƠƷ�š�źºưţ�ƿ�ƲƤŰţ�Źŵººǀƹźŝ�Ƣººƿ�ƹ�ŹŶ
��ƱřŹŚĪưƷ�������źºưţ�ƕƺºƳ�ƹŵ�źºƷ�Źŵƿ��ƀºŝ�ƲǀŹŚ����ŵƺºŝ�ǇŚºŝ���ǈĭƿ���ƹ�źºŤŞ
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��ƂƳřŹŚºĪưƷ�ÎÖÖÔ��ƤŰţ�ŹŵǀººƤƾƹŹ�źººŝ�ƽ�źººưţ�Ƶƹźººĭ�ƶºſ�ƿ�Ʋ
ŤƯƹŚƤƯƾ���ĥŹƿ�řŸƛ�Ʈƾƿ����źƫŚºĩ�Ʈºĩ�ƽ��źºưţ��ƿ��ŻřƺºƷ�Ʋƽ���ĥŹ�ºƿ�Ʈ
řŸƛƾƿ��źƫŚĩ�Ʈĩ�ƽ���ƹ�ƿ�ĭ�Ĩ��ĥŹ�ľřźƈŰƴƯ�Ƶƹźƿ�řŸƛ�Ʈƾƿ��źƫŚĩ�Ʈĩ�ƽ��

ƂƷŚĩ�ƿƳŚƀĪƾ���Ư�Źŵ�řŹ�ǀƱřż�ŤƯ�ƫƺŝŚǀ�ŤůřźŤſř�Ʈƀƾ�Ƶƹźĭ�ƶưƷ��ŚƷƽ�
ƤŰţººǀ�ƢŶººƳŵźĩ�ƁŹřżººĭ��Õ���ř�ŹŵººƿƤŰţ�ƲººǀƯŚººĮƴƷ�Ƣƾ�ƶººĩ�
ƫƺŝŚŤƯǀ�ŤůřźŤſř�Ʈƀƾ���ĩ�Ŝƀů�źŝ�ǀ�����ƱŶŝ�ƱŻƹ�Żř�ƭźĭƺƬ�ºƿ��ŚFFM�

ŝǀ��Ʒ�Ŷƃ�ƱŚǀ�Ɯţ�Ģǀǀ�ƴƘƯ�źƾ�Źřŵƽ��Ư�Źŵ��ºǀ�ƫƺŝŚŤƯ�Ʊřż�ºǀ��ŤůřźŤºſř�Ʈƀƾ�
���ƤŰţ�Ƶƹźĭ�ƶſ�źƷǀ��ŶƄƳ�ƵŶƷŚƄƯ�Ƣ��ŚŤƳƿ�ř�Ūƿ�ƤŰţ�Ʋǀ��ř�Żř�Ƣƿ��źƔƳ�Ʋ

��ŚŝƿƶŤƟŚ�ŚƷƽ�ƤŰţ�ǀ����ƳŵƺºƯŻō��ƶºĩ�Ţſř�ƊƣŚƴţ�Źŵ�źƋŚů�Ƣƾ��ŚºƷƽ�
ƤŰţǀ�ǈĭ�Ƣƿ����ƣŚºģ�ŢƬƗ�ƶŝ�źŤŞƾ��ºŝ�ƹ�ƾ��ºĩźŰţƾ�ƵŹƹŵ�ƩƺºƏ�Źŵ��ƽ�
ƤŰţǀ��źưţ�ŢŰţ��ƢƿţŚƴƾ���������ř�ƹ��ŶƴŤºƃřŵ�Źřźºƣ�ƎſƺŤƯ�šŶƃ�Śŝ��ºƿ�Ʋ
ƘƋƹǀ���řźƃ�Śŝ�ľǈƯŚĩ�Ţƿ�ƺŬƄƳřŵ�Ǝƿ�ƛ�ƱŚǀ���ŞƏ�ƱŻƹ�Śŝ�ƩŚƘƟźǀƘƾ��ƶĩ�

��ŢŰţƿ�ƶƯŚƳźŝ�Ĩ��ƽ�źưţ�ƿ�ŻřƺƷ�Ʋƽ��ŤƯƹŚƤƯ�ƹ�ƾ�ě�ǀ����ŶºƳŵƺŝ�ƵŶƳƹźƄ
šƹŚƠŤƯ�ŵƺŝ���ľǇŚưŤůř�ƮƸƯ��źţƿ�ƫŵ�Ʋǀ�����ŚºŤƳ�Źŵ�šƹŚºƠţ�ƪƿŪ����ƩŚºưƗř�

ĥŹƿ�řŸƛ�Ʈƾƿ��ƤŰţ�Źŵ�ǀ�ǈĭ�Ƣƿ��źŤŞƯƾ�ŶƃŚŝ������ƂƳřŹŚºĪưƷ�ƹ�Ʃřżƫƹŵ
�ÎÖÖÕ���ŹŚººŧōÎÍ�ƶººŤƠƷ��Ð�ƶººŤƠƷ�Źŵ�ƶƀººƬū��źººưţƿŻřƺººƷ�Ʋƽ��

ŤƯƹŚƤƯƾ��ĩźţ�ƹ�ǀŞƾ��źưţ�Żř�ƿ�ŻřƺƷ�Ʋƽ��ŤƯƹŚƤƯ�ƹ�ƾ����ƮºƷ�Śŝ�����źºŝ�řŹ
ƫƺŝŚŤƯººǀŤůřźŤººſř�Ʈƀƾ�ƩŚººƘƟ�ƱřŵźººƯ��Ó�ÎtÎ�ÏÍƩŚººſ���ŵŹƺººƯ�
ſŹźŝƾ��ŵřŵ�Źřźƣ�ŶƳ��Ưǀ��ƱřżƫƺŝŚŤƯǀ��ŤůřźŤºſř�Ʈƀƾ��ŶºƘŝ����řźºūř�Żř�ƽ�

źưţ�ƶººƯŚƳźŝƿººƴƾƵƹźººĭ�Źŵ��ŚººƷƽŤƯƹŚººƤƯ�ƾĩźţ�ƹ�ǀººŞƾ�ŹƺººƏ�ƶººŝ�
ƴƘƯƾ�Źřŵƽ�řżƟř�ƿ��ƂƿŢƟŚ��ŚƯř���ƫƺŝŚŤƯ�ƪºĩ��ºǀ��ŤůřźŤºſř�Ʈƀƾ���Ƶƹźºĭ�
źưţƿ�ŻřƺƷ�Ʋƽ��ƴƘƯ�ƂƷŚĩ�ƾ�Źřŵƽ���Ţƃřŵ�ÎÑ�������źĩŷ�ƶŝ�ƭŻǇ�ƶŤŞƫř�
Ţſř���ř�Źŵ�ƶĩ�ƿ�ƤŰţ�Ʋǀ�Ƴ�Ƣǀż�ƯŚĮƴƷ�ƾ���ƶĩ�RMR������źºƷ�Ŝƀºů�źŝ�

ĩǀ�Żř�ƭźĭƺººƬFFMƳŵƺººƯŻō�ƾ��ººƷ��Ŷººƃ�ƶŞººſŚŰƯ�ŚººƷǀƜţ�Ģººǀǀ�ź
ƴƘƯƾ�Źřŵƽ���ƫƺŝŚŤƯ�ŹřŶƤƯ�Źŵ�ǀ�ŤůřźŤſř�Ʈƀƾ�����Ƶƹźĭ�ƶſ�źƷ�ƤŰţ�ºǀ�Ƣ

�ŶƄƳ�ƵŶƷŚƄƯ��ŚŤƳ�ƿ�ř�Ū�ºƿ�ƤŰţ�Ʋ�ºǀ������ƳǇƺºƏ�ŵƺºūƹ�Śºŝ�Ƣƾ�����Ʊŵƺºŝ�źºţ
ƶººƯŚƳźŝ�ƽźưţ�ƿººƴƾ��ŚººŤƳ�ŚººŝƿƤŰţ�ŪººǀƳřƺººŴưƷ�źººƋŚů�ƢƾŵŹřŵ���� �

��ŝ�šƹŚƠţ�ŚƸƴţǀ��ŚºŤƳ�Ʋƿ�ř�Ū�ºƿ��ƤŰţ�ƹŵ�Ʋ�ºǀ���Źŵ�Ƣ���řżºƟř�ŹřŶºƤƯƿ��Ƃ�ºƿ�Ś
ƫƺŝŚŤƯ�ƂƷŚººĩººǀŤůřźŤººſř�Ʈƀƾƹźººĭ�Źŵ�Ƶ�ººƷŚƽźưţ�ƿººƴƾŢººſř���� �

Śƃƿ�ƫŵ�Ŷǀ�ř�ƪƿ�Śŝ�řŹ�ƝǈŤųř�ƲƿŻŹƹ�Źŵ�Ŷƿ�ƳŵƺºƯŻō�Ʊŵƺŝ�ƵŶƾ��ŚºƷƽ�
ƤŰţǀ���ŚƤƯ�Źŵ�Ʃřżƫƹŵ�Ƣƿ���ƳŵƺºƯŻō�Śŝ�ƶƀƾ��ŚºƷƽ�ƛ�ǀ����ƂƷƹĦºě�ƩŚºƘƟź

��ŵźĩ�ƺŬŤƀū�źƋŚů�����ºƯ�źºƔƳ�ƶºŝƾ����ŻŹƹ�ŵřźºƟř�Źŵ�ƶºĩ�ŶºſŹ�ºƿƵŶ�
ƫƺŝŚŤƯǀ�ŤůřźŤſř�Ʈƀƾ��Ɯţ�ƹ�ǀǀ��Ư�Źŵ�ƂţřźŚƤƿ����ºŝ�ŵřźƟř�Śŝ�ƶƀƾ���ħźºŰţ

��ŧŚţ�ŢŰţ�źŤưĩǀ�ƫŚƘƟ�źǀ��ºƃŻŹƹ�Ţƾ����ºƯ�Źřźºƣ�ƾ�ĭ�ºǀŵź���ƤŰţ�Źŵ�ºǀ�Ƣ
źƋŚů�ĮŤƀŞưƷ�ƾ�ƴƘƯ�ƾ�Źřŵƽ�ŝ�ǀ�Ɯţ�Ʋǀǀ�ƫƺŝŚŤƯ�šřźǀ��ŤůřźŤºſř�Ʈƀƾ�
Ɯţ�ŚººŝººǀǀƵŵƺººţ�šřź�ƽ�ººŝźģ�ƱƹŶººŝ�ƾ��ÖÏ�Ír =���ƹBMI�� �

�ÔÕ�Ír =��Ŷººƃ�ƵŶƷŚƄººƯ���ľǇŚººưŤůřǇŵ�Żř�ººƿřżººƟř�ƪƿ�ƪººĩ�Ƃ
ƫƺŝŚŤƯǀ�ŤůřźŤſř�Ʈƀƾ�����źºưţ�Ƶƹźºĭ�Źŵ�ƿ��Ʋ�ŚºƤƯŤƯƹƾ��ºƯ�ƾ�����ƶºŝ�Ʊřƺºţ
řżƟřƿ�ř�Ƃƿ�ƜŤƯ�Ʋǀ��ŚƷź�FFM�ƹ��BMI��řżƟř��ƿ����ŶºƃŹ�ƱƺƯŹƺƷ�Ƃ

ƫŚƘƟ�ƹººǀſ�ŢººǀţŚĜưººſ�ŜƈººƗ�ƮŤƀǀŵźººĩ�ƵŹŚººƃř�Ĩ��ÏÏƹ�ÏÎ���
RMR�ƯŻō�ƺƳŵƾ�ŚƷƽ����źºưţ�Ƶƹźºĭ�ƿ��ŻřƺºƷ�Ʋƽ������řźºūř�Żř�ŶºƘŝ�ƽ�

�źưţ�ƶƯŚƳźŝƿƴƾ��ƂƷŚĩ�ƿŢƟŚ��ř�Źŵ�ºƿ�Ƴ�ŚŤºſřŹ�Ʋ�ºǀ�ƁŹřżºĭ�ż��ŚºƷƾƿ�
����Ư�ƱŚƄƳ�ƶĩ�ŵŹřŵ�ŵƺūƹƾ�ŶƷŵ�źưţ�ƿ�ŻřƺƷ�Ʋƽ�Ư�ƾ������ƶºŝ�źºŬƴƯ�ŶƳřƺţ

��ţ�ŭƺƐſ�ƂƷŚĩǀƀĩƹźǀ��ŵƺƃ�Śưſǈě�Ʋ��ÏÐƹÓ�����Ư�źƔƳ�ƶŝƾ��ŶſŹ
��ƶĩƂƷŚĩ��Śưſǈě�ŮƐſ�ƾƿ�ř�ƿ�ƱƺƯŹƺƷ�Ʋ��ƂƷŚºĩ�ƶŝ�źŬƴƯ�ŶƳřƺŤŝ�

RMR����ř�Źŵ�ƶŤŞƫř��ŵƺƃ��ºƿ�������ƤŰţ�ƭŚºŬƳř�šŹƹźºƋ�ŵŹƺºƯ�Ʋǀ��šŚºƤ
ŝǀźŤƄ���ºƯ�ŽŚƀůř�ƾ��ŵƺºƃ���������źºưţ�Ƶƹźºĭ�ƹŵ�źºƷ�Źŵƿ��ŻřƺºƷ�Ʋƽ��ƹ�

ŤƯƹŚƤƯƾ���řżºƟř�ŹřŶƤƯ�ƿƂ�VOÏmax���ºě�Żř�ǀ����Śºţ�ƱƺºƯŻō�Ƃ���žºě
�ƴƘƯ�ƱƺƯŻōƾ���ŵƺŝ�Źřŵ��ŚƯř����Ʒ�ŶƷŚƃ�Ƶƹźĭ�Źŵ�ǀ�Ɯţ�Ģ�ºǀǀ��ºƴƘƯ�źƾ�řŹŵƽ�
���ŹřŶƤƯ�ŹŵVOÏmax��Żř�ŶºƘŝ��řźºūřƽ��źºưţ�ƶºƯŚƳźŝ�ƿ��ƵŶƷŚƄºƯ�Ʋ

ŶƄƳ���ŚƤƯ�Źŵƿƶƀ��ƽ�ŝ�ǀ��ºƷƹźĭ�Ʋƾ�Ɯţ��ºǀǀ��šřźVOÏmax���šƹŚºƠţ�
ƴƘƯƾ�Źřŵƽ�ŝ�ǀ��ŤƯŚƤŤſř�Ƶƹźĭ�Ʋƾ��ŤƯƹŚƤƯ�Śŝ�ƾ��ŤƯŚƤŤſř�ƹ�ƾ����ŶƷŚºƃ�Śŝ�

�Ŷƃ�ƵŶƷŚƄƯ��Ưř�ŝ�Śǀ��ŤƯƹŚƤƯ�Ƶƹźĭ�Ʋƾ����ŶƷŚƃ�Śŝ���ºƴƘƯ�šƹŚƠţƾ�Źřŵƽ�
Ɯţ�Źŵǀǀ�šřź VOÏmaxŶƄƳ�ŶƷŚƄƯ��ƀƠţ�Źŵǀř�źƿŚŤƳ�Ʋƿ��źºĩŷ�Ū

Ţſř�ƮƸƯ�ƶŤĪƳ�Ŷƴģ���
ř�Ʃƹřƿźưţ�Ƶƹźººĭ�ƹŵ�źººƷ�Źŵ�ƶººĪƴƿººƴƾººŝźģ�ƂƷŚººĩ�ƾ�ŜººūƺƯ�
řżƟřƿ��Ƶŵƺţ�ƮƸſ�Ƃ��ƽ����ºŝźģ�ƱƹŶºŝ�ƾ����������ƹ�ƵŶºƃ�ƱŶºŝ�ƱŻƹ�ƪºĩ�Źŵ�
ưƷǀ�ƀƯ�ƲŚ�Ư�ƶƫƾ���řżƟř�ƶŝ�ŶƳřƺţƿ�ƫƺŝŚŤƯ�Ƃǀ�ŤůřźŤſř�Ʈƀƾ���ƹ��źŨĩřŶů
ƀĩřǀ�ƟźƈƯ�ƱĦƾ��ĩ�Ĩưĩ�Ŷƴ����źưţ�ŵŹƺƯ�Źŵƿ�ŻřƺƷ�šŚƴƽ��řżºƟř�ƿ�Ƃ
żƳōƿƮ�ŚƷƽ�Śƀĩř�ƿƄƾ��řŹŚĩ�ƾƿ��������ŜºƬƣ�šǈƌºƗ�ŵźºĪƬưƗ�źºŤƸŝ��ƹ��
Ɯţǀǀšřź�ĩźţ�ǀ������řżºƟř�Źŵ�ľǇŚºưŤůř��Ʊƺų�Ŝƿ��ƂVOÏmax���ƂºƤƳ�

ƶŤƃřŵ�ŶƳř��ÏÑƹÏÐ�ÏÏ����ƀƠţ�Źŵǀ����ƘºƋƹ�ŵƺºŞƸŝ�źǀ��ŢVOÏmax�
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���źºưţ�Ƶƹźĭ�Źŵƿ��ŤƯƹŚºƤƯ�Ʋƾ��������ŹƹźºƋ�ƶºŤĪƳ�Ŷºƴģ�źºĩŷ�ƽ��Ţºſř��� �
ř�ƩƹřƿƷŚƯ�ƶººĪƴººǀźººưţ�ŢƿººƳŻƹ�Śººŝ�Ʋƶ�řƽř�Źŵ�ƶººĩ�ººƿƂƷƹĦººě�Ʋ� �

źƤţ�ŶººƯō�Źŵ�řźººūř�ƶººŝƿŤƯŚƤŤººſř�ľŚººŞƾ�ŵƺººŝ��ÎÍ��ŚººţÎÏ��ŹřźººĪţÐ�� �
�����ƶºƳŻƹ�Śŝ�ŢŝƺƳÓÒ��ŶºƇŹŵ���ºƿ���ŝ�ŹřźºĪţ�Ĩ�ºǀƄǀ������šŹƺºƇ�ƶºŝ�ƹ�ƶƴ

řŵƿƵź�řƽ���ř�ºƿ����źºưţ�ƕƺºƳ�Ʋƿ��ºƯ�Ʋƾ����ŵƹŶºů�Śºţ�ŶºƳřƺţƽ��ŵƺºŞƸŝ�Źŵ�� �
ŻřƺººƷ�ŻŚººſƹ�Ţųƺººſ�ŶººƳƹŹƽŶººƃŚŝ�ƶŤººƃřŵ�ƂººƤƳ���ÏÒƹÏÍ���

ººƴĤưƷǀƲººŝźģ�ƱƹŶººŝ�ƱŻƹ�ƾř�Źŵ�ººƿººƟř�Ƶƹźººĭ�Ʋřżƿ��Ţººƃřŵ�Ƃ� �
ƫŚººů�Źŵƾººŝźģ�ƶººĩ�ƾ�ƂƷŚººĩ�ƱŶººŝ�ƿř�ƹ�ŵƺººŝ�ƶººŤƟŚººƿƀººƯ�ƲŚƶƫ� �

Ưƾ������ƀºĩř�źŨĩřŶºů�ŵƺŞƸŝ�ŶƳřƺţǀ�ƟźƈºƯ�ƱĦƾ��ŵƺºƃ�ŜºūƺƯ�řŹ����Żř
�ŵ�ƝźƏƿ��źĮ�ƶĪŞƃ�ŵƺŞƸŝ��ƽ�ƺƯ�ƿĭźƾŤƬĪſř�šǈƌƗ�ƝřźƏř�Źŵ�ƾ�
��ŵƺųƿĪƾŻř��ƁƹŹ�ŚƷƽ�řŹŚºĩ�ŵƺŞƸŝ�ƾƿſ��ºǀ�ºŞƬƣ�ƮŤƀƾ��ºƣƹźƗ�ƾ�

śƺƀŰƯ�Ưƾ�ŵƺƃ���ƢŝŚƐţ�ľǇŚưŤůř��ŚºƷƽ��ƘºƋƺƯ�ƾ��ř�Źŵ��ºƿƲ���Ƶƹźºĭ�
Ţſř�Ƶŵƺŝ�ƶūƺţ�ƪŝŚƣ���

��

ŤƳǀƶŬ�ĭǀźƽ��
��������ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�ŝ�Ūƶ�������ºƯ�źƋŚů�ƂƷƹĦě�Żř�ƵŶƯō�Ţſŵƾ���Ʊřƺºţ
ŤƳǀƶŬ�ĭǀźƽ������źºưţ�ƶºŤƠƷ�Ƃºƃ�ƶºĩ�ŵźºĩ�ƿ�ŻřƺºƷ�Ʋƽ�ŤƯƹŚºƤƯ�ƹ�ƾ�
ƶŝ�ţźţǀ����řżƟř�ƹ�ƂƷŚĩ�ŦƗŚŝ�Ŝƿ�ƴƘƯ�Ƃƾ�Źřŵƽ����ƫƺŝŚŤƯ�ƪºĩ�Źŵ��ºǀ�Ʈƀ

ŤůřźŤſřƾ�Ư�ƾ�ŵƺƃ����Źŵƿ�Ɩưū�Ĩ�Ŷƴŝƽ�Ƭĩ�ƾ������ř�ƶŝ�ƶūƺţ�Śŝƿ���ƶºĩ�Ʋ
ŹřŶƤƯ�ƫƺŝŚŤƯ�ǀ�ŤůřźŤſř�Ʈƀƾ���ŢŞƀºƳ�ƶŝ�ĩ�ǀ���Ƶŵƺºţ�ƱŻƹ�Żř�ƭźĭƺºƬ�ƽ�

�ŝźģ�ƱƹŶŝƾ�Ɯţ��ºǀǀ��ºƴƘƯ�źƾ�Źřŵƽ�����řźºūř�Żř�ŶºƘŝ�ƽ������ƶºƯŚƳźŝ�ƹŵ�źºƷ�
źưţƿƴƾ�ŻřƺƷ�ƽ��ŤƯƹŚƤƯ�ƹ�ƾ�ŢƃřŶƳ���řźŝŚƴŝ�ƿ������ºƯ�źºƔƳ�ƶºŝ�Ʋƾ��ŶºſŹ�
řżƟřƿ�ƫƺŝŚŤƯ�Ƃǀ��ŤůřźŤºſř�Ʈƀƾ�ƹ����ŝ�ƱŻƹ�ƂƷŚºĩ��ºǀźŤƄ���ŹřŶºƤƯ�ƶºŝ�
ĥźƳřƽ�ƟźƈƯ�ƾ��źºưţ�ƿ��Ʋ�����������źºưţ�ƕƺºƳ�Śºţ�ŶºƃŚŝ�ƶŤºƃřŵ�ƍŚºŞţŹřƿƲ��� �

ƿƴƘƾ����ţ�Żř�ƵŵŚƠŤſř�Źŵ�źưƿ���ŻřƺºƷ�šŚºƴƽ���ŤƯƹŚºƤƯ�ƹ�ƾ���řżºƟř�Źŵ�ƿ�Ƃ
ƫƺŝŚŤƯǀ��ŤůřźŤºſř�Ʈƀƾ������ƱŻƹ�ƂƷŚºĩ�ƹ����ƳřŶºƴģ�šƹŚºƠţƾ���ŵƺºūƹ�
ŵŹřŶƳ���

 

References 

1- Mokdad AH, Ford ES, Bowman BA, et al. 

Prevalence of obesity, diabetes and obesity-related 

health risk factors. JAMA. 2003; 289: 76-9. 

2- Kuczmarski RJ, Flegal KM, Campbell  

SM, Johnson CL. Increasing prevalence of 

overweight among U.S adults. JAMA. 1994; 272: 

205-11. 

3- Kuczmarski RJ, Carroll MD, Flegal KM, 

Troiano RP. Varying body mass index cutoff 

points to describe overweight prevalence among 

U.S adults. Obes res. 1997; 5: 542-548� � 

4- Bryner RW, Ullrich IH, Sauers J, David D, 

Hornsby G, Kolar M and Yeater R. Effects of 

resistance vs. aerobic training combined with an 

800 calorie liquid diet on lean body mass and 

resting metabolic rate. J Am Coll Nutr. 1999; 18: 

115-121. 

5- Broeder CA, Burrhus KA, Svanevik LC and 

Wilmore JH. The effects of either high-intensity 

resistance or endurance training on resting 

metabolic rate. Am J Clin Nuir. 1992; 55: 802-10. 

6- Katzeff HL and Selgrad C. Maintenance of 

thyroid hormone production during exercise-

induced weight loss. Am J Physiol Endocrinol 

Metab. 1991; 261: 382-388. � 

7- Donnelly JA, Pronk NP, Jacobsen DJ, Pronk SJ 

and Jakicic JM. Effects of a very-low-calorie diet 

and physical-training regimens on body 

composition and resting metabolic rate in obese 

females. Am J Clin Nuir. 1991; 54: 56-61. � 

8- Geliebter A, Maher MM, Gerace L, Hashim 

BSA. Effects of strength or aerobic training on 

body composition, resting metabolic rate, and 

peak oxygen consumption in obese dieting 

subjects. Am J Clin Nuir. 1997; 66: 557-63. 

Archive of SID

www.SID.ir

www.SID.ir


�ƽŹƺƳ�ƶƫřŶƿ�ƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

˿˺

9- kraemer WJ, Volek JS, Clark KL. 

Physiological adaptations to a weight�loss dietary 

regimen and exercise programs in women. J Appl 

physiol. 1997; 83: 270-279. 

10- potteiger JA, kirk EP, Jacobsen DJ, Donnelly 

JE. Changes in resting metabolic rate and 

substrate oxidation after 16 months of exercise 

training in overweight adults. Int J Spor Nutr 

Exerc Metab. 2008; 18: 79-95. 

11- Sawczyn S, Kuehne T. Improving of resting 

metabolic rate by isokinetic resistance training 

versus traditional endurance rehabilitation 

programs of middle age overweight women. Am J 

Clin Nutr. 2005; 6: 120-124. 

12- Wilmore JH, Stanforth PR, Hudspeth LA, 

Gagnon J, Daw EW, Leon AS and Raochard. 

Alterations in resting metabolic rate as a 

consequence of 20 wk of endurance training: the 

hritage family study. Am J Clin Nutr. 1998; 68: 

66-71.  

13- Antunes HKM, Santos RF, Boscolo RA, 

Bueno OFA and Mello MTD. Analysis of resting 

metabolic rate and�body composition in elderly 

males before and after six months of endurance 

exercise. Rev Bras Med Esporte. 2005; 11: 292-6. 

14- Dolezal BA, Potteiger�JA. Concurrent 

resistance and endurance training influence basal 

metabolic rate in nondieting individuals. J Appl 

physiol. 1998; 85: 695-700. � 

15- Campbell WW, Josef  LGO, Davey JSL, Cyr-

Campbel D, Anderson RA and Evens  WJ. Effects 

of resistance training and chromium picolinate on 

body composition and skeletal muscle in older 

men. J Appl Physiol. 1999; 86: 29-39�  

16- Hematinejad D, Rahmaninia F. Measurment 

and evaluation in physical education. J Appl 

physiol. 2004. 

17- Ballor dl, Jean Berino RH, Ades PA, Cryan J, 

Escandon JC. Contrasting effects of resistance and 

aerobic training on body composition and 

metabolism after diet-induced weight loss. 

Metabolism. 1997; 45: 179-183. � 

18- Wimberly MG, Manore MM, Woolf  K, Swan 

PD, Carroll SS. Effects of habitual physical 

activity on the resting metabolic rates and body 

compositions of women aged 35 to 50 years. J Am 

diet Assoc. 2001; 101: 36-41. 

19- Wilmore JH, Costill DL. Physiology of sport 

and exercise. Champaign IL: Human Kinetics 

publications. 1994. 

20- Zafeiridis A, Smilios I, Conisidine V, 

Tokmakidis SP. Serum leptin responses after 

acute resistance exercise protocols. J Appl 

Physiol. 2003; 94: 591-597. 

21- Pratley R, Nicklas B, Rubin M, et al. Strength 

training increases resting metabolic rate and 

norepinephrine levels in healthy 50- to 65-yr-old 

men. J Appl Physiol. 1994; 76: 133-137��  

22- Zolandz JA, Konturek SJ, Duda K, et al. 

Effect of moderate incremental exercise, 

performed in fed and fasted state on cardio 

respiratory variables and leptin and ghrelin 

concentrations in young healthy men. J Physiol 

Pharma Col. 2005; 53; 13-543��  

Archive of SID

www.SID.ir

www.SID.ir


ƶƯŚƳźŝ�źŧř��ƽƾŤƯƹŚƤƯ�ƹ�ƽŻřƺƷ�Ʋƿźưţ� 

 

ƶƬŬƯ�ƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾĪƃżě�ƭƺ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

˿˻

23- Ciloqlu F, Peker I, Pehlivan A, et al. Exercise 

intensity and its effects on thyroid hormones. 

Neuro Endocrinology Letters. 2005; 26: 830-4. 

24- Raul AM, Manuel TV, Manuel JC, Sean PC, 

Ana MT. Effects of aerobic and strength-based  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

training on metabolic health indicators in older 

adults. Lipids Health Dis. 2010; 9: 76. 

25- Speakman JR, Selman C. Physical activity 

and resting metabolic rate. Proc Natr Soc. 2013; 

62: 621-34. 

Archive of SID

www.SID.ir

www.SID.ir


The Effect of Resistance and Endurance Training on Resting Metabolic Rate and Body 

Composition in Sedentary Males 

 

Nouri Y1, Rahmani nia F1, Mirzaie B1, Arazi H1 
1Faculty of Sport, University of Guilan, Rasht, Iran. 

 

Corresponding Author: Nouri Y, Faculty of Sport, University of Guilan, Rasht, Iran 

Received: 18 Feb 2013     Accepted: 24 Sep 2013 
 

 

Background and Objective: Knowledge of resting metabolic rate and body composition is important for 

defining appropriate nutritional, energy balance and weight control. The purpose of this study was to 

compare resting metabolic rate (RMR) and body composition in young sedentary males after aerobic and 

resistance exercise training. 

Materials and Methods: Twenty eight sedentary male students were randomly assigned to participate in one 

of the following groups: endurance program (n=8), resistance program (n=10) and control group (n=10). The 

exercise training programs consisted of 6 weeks and 3 sessions  of aerobic (running, by intensity 65% to 85% 

of HRmax) and resistance (11 exercises, 3 sets, 10 to 12 repetitions, 65% of 1RM) training per week. Before 

and after training, resting metabolic rate, body composition and VO2max were determined for each 

participant. Within- group differences were analyzed by using student t-test. One way ANOVA was used for 

between -group differences. 

Results: Results demonstrated that RMR increased significantly in resistance training while decreased 

significantly in endurance training. There was not any significant difference in RMR of the control group 

(p≤0.05). When RMR was normalized to FFM (kcal.kg FFM-1day-1), there were no significant improvement 

in RMR for any of the three groups. Total factors involved in body composition decreased significantly at 

the end of aerobic training. With resistance training, there was a significant decrease in FFM and BMI 

(p≤0.05).  

Conclusion: This study indicates that weight loss programs are more dependent on the amount of energy 

expenditure during the exercises than on the type of training.  The findings support that there is not much 

difference in using aerobic or resistance training to increase resting metabolic rate and weight loss. 

 

Keywords: Resting metabolic rate, Body composition, Endurance training, Resistance training 
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