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��ŻŹř�Śŝ�řŹ�ºƿŝŚƾ������������ƲºſŚŝ�Źƹŵ�ƶºŝ�źºưĩ�Źƹŵ�ŢŞƀºƳ��WHR��Ƴ�ºǀ�ż
Ưƾ��Ƙţ�Ʊřƺţǀǀ�ŵźĩ�Ʋ������Ţſŵ�ƶŝ�ŢŞƀƳ�ƶĤƳŚƴģ�źţǇŚŝ�ƱŚƳŻ�Źŵ�ƵŶƯō

��Żří�å�ƹ��Źŵ���Żř�źţǇŚŝ�ƱřŵźƯîê�åŶƃŚŝ����ƵŶºƴƷŵ�ƱŚƄƳ�ƽŻƺţ��ºƿ�Ɩ
ŝźģƾżĩźƯ�ƽŢſř���æå�����
řźŝƽ�źƘţ�ƿ�ŝ�ƞǀŹŚưƽ�ƿ��ƛ�šǇŚů�ŚǀŞƏźǀƘƾ��Ƴ�ƹ�ǀ�ŻŹř�ż�ºƿŝŚƾ��źºƐų�

ǈŤŝřƽ�ŝ�ǀŹŚưƽ��Śŝ�ŚƷƿ��ƘƋƹ�řŶŤŝř�Ŷǀ������žĜſ�ƹ�ŢųŚƴƃ�řŹ�ŵƺūƺƯ�Ţ
����ƩŚƯźƳ�ƖƋƹ�Śŝƿ�ŞƏ�ŚǀƘƾ�ŚƤƯ�ƿ�ŵƺưƳ�ƶƀ����ř�ƶŝ�źƔƳƿ�ĩ�Ʋ���šŚºƘƫŚƐƯ�ƶ

�����ƆųŚƃ�Śŝ�ƶƐŝřŹ�Źŵ�ƵŶƃ�ƭŚŬƳř�ŚƷƽ��Ŭƴſ�Ʋţ�ƾ����Źŵ�ƅƺƈų�ƶŝ�
���Źŵ�ƱǇŚƀĭŹżŝ�Śŝ�ƶƐŝřŹ����Ư�ŵƹŶŰƯ�ƱŚŬƳŻ�źƸƃƾ��ŶºƃŚŝ����ƂƷƹĦºě

���Ƙţ�ƝŶƷ�Śŝ�źƋŚůǀǀ�ųźŝ�Ʋƾ�ƆųŚƃ��ŚƷƽ�Ʋţ��Ŭƴſƾ��Ŷºƣ��ƱŻƹ��
ŚưƳƿƶ�ƽ�Ƶŵƺţ��ƽ�ƳŶŝ�ƾ���źưĩ�Źƹŵ��������Ʊō�ŢŞƀºƳ�ƹ�ƲºſŚŝ�Źƹŵ��ŚºƷ���ƹ
ŚƤƯƿƶƀ�ƽƱō��ŵŚƤƯ�Śŝ�ŚƷƿŝ�ŵŹřŶƳŚŤſř�źǀƲ�ƬƬưƫřƾŶƃ�ƭŚŬƳř����
��

ſŹźŝ�ƁƹŹƾ��
�����řƿ��ƄŴŝ�ƂƷƹĦě�Ʋƾ�Ư�ƮƫŚſ�ŜƬƣ�ƖƯŚū�ŭźƏ�Żř�ƾ����ƶºĩ�ŶºƃŚŝ

���ě�ŭźƏ�ŜƫŚƣ�ŹŵǀŚưƿƄƾ����ƘƐƤƯ�šŹƺƇ�ƶŝ�ƹ�ƾ��ƩŚſ�Źŵ��æèíç��Źŵ�
���Ţºſř�ƶºŤƟźĭ�ƭŚŬƳř�ƱŚŬƳŻ�źƸƃ����ŵřŶºƘţæíçæ��ƴĩŚºſ�Żř�źºƠƳ�ǀ�Ʋ

ǇŚŝƽ�æê������ƟŵŚƈţ�šŹƺƇ�ƶŝ�ƱŚŬƳŻ�źƸƃ�ƩŚſ�ƾ�ƶƃƺų��řƽ���Ŷºƴģ�
ƶƬůźƯ�řƽ��ř�Źŵ�ƿ���ƶƘƫŚƐƯ�Ʋ���ŶºƳŵźĩ�Ţĩźºƃ��îæê����ƹ�ƱŻ�źºƠƳ�îåë�
ŵźƯ�����šŚƗǈƏř������ƶƯŚƴƄºſźě�Żř�ƵŵŚƠŤºſř�Śºŝ��ƽ����ŚºƨǀƳƺƯ�ŵŹřŶƳŚŤºſř��
�ææ��ƹ��źƏ�Żřƿ��������ŭźºƏ�ƱřźĮƄºſźě�Ǝºſƺţ�ƩŻŚºƴƯ�ƶºŝ�ƶƘūřźƯ�Ƣ

�Ɩºưū�ŹƹōƽŶººƃ�����ƹŻřźºţ�Żř�ƵŵŚƠŤººſř�Śºŝ�ƱŻƹƽŵ�ƿŬǀƫŚººŤƾ�Śººŝ�ƹ�
�ŽŚŞƫ�ƪƣřŶů�������Ţƣŵ�Śŝƹ�ƂƠĩ�ƱƹŶŝæ�å�ĩ�ǀ��ƵŻřŶºƳř�ƭźĭƺƬ�ĭ�ºǀźƽ�

Ŷººƃ��ƵŻřŶººƳř�ĭººǀźƽŶººƣ�Ư�Ǝººſƺţ�ǀƶººƬ�ƽ�ƹ�ƪººưů�ƪººŝŚƣ�ũŹŶººƯ�
������ŢºƟźĭ�šŹƺºƇ�ƱǇŚƀºĭŹżŝ�ƅƺƈŴƯ���Ŷºŝ�ƿƲ�ţźţ�ºǀ����Żř�ƶºĩ�Ŝ

Ŷůřƹ�ŚƷƽ��������ƹ�ƂƠĩ�ƱƹŶŝ�Śţ�Ŷƃ�ƶŤſřƺų�ƂƷƹĦě�ŵŹƺƯ���ŚƷŚě�Śŝƽ�
��Şƀģ�ƮƷ�ƶŝǀ��ƫŚů�Źŵ�ƵŶƾ�ŚƷƺƳřŻ�ƶĩ���ƲĮƫ��ƶƳŚƃ��Źŵ�źſ�ƹ�ŚƷ�ºƿ�Ĩ

�ŶƳŹřŵ�Źřźƣ�ŵřŶŤƯř��Ư�ƶŝ�řŹ�ŵƺų�ŢƄěǀƶƬ�ƽŶƴƳŚŞƀĤŝ�ũŹŶƯ����žě
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���Ư�Ʊŵźĩ�ŽŚưƯ�ŻřǀƬƶ�ƽ�����źºſ�Śºŝ�ħźŰŤƯ�����������Ŝƀºů�źºŝ�ŵřźºƟř�Ŷºƣ
ŤƳŚſƾ������Ţƣŵ�Śŝ�ƹ�źŤƯæ�å�ŤƳŚſ�ƾ�����Ŷºƃ�ŢºŞŧ�źŤƯ��ŚưƳ�ºƿƶ�ƽ��Ƶŵƺºţ��ƽ�
ƳŶŝƾ��ƀƤţ�Żř�ǀ�ƱŻƹ�Ʈ��ĩǀ�ƭźĭƺºƬ���źºŝ����Ŷºƣ�ŹƹŸºŬƯ�����ƖºŝźƯ�źºŤƯ��
ŝƶ�������ƀºƤţ�ŽŚſř�źŝ�ƹ�ŶƯō�Ţſŵǀ��Ŷºƴŝ�Ʈƽ��ŤƀºƳř�ǀ��ºƬƯ�ƺŤƾ���ŢƯǈºſ�
�(NIH�źƘţ�ƿ�Ŷƃ�ƞ��æç����źưĩ�Źƹŵ��WC�����Żř�žěƿ��ƭŵŻŚŝ�Ĩ

ƫƺưƘƯƾ����ř�ŢƫŚů�Źŵƿ��ŚƷƹŻŚŝ�Śŝƹ�ƵŵŚŤƀƽ������ƹ�ŢůřźŤºſř�ƩŚºů�Źŵ��
�������ºŝ�ŮƐºſ�Źŵ�ƱŶŝ�ŹŚƴĩ�Źŵǀ��ƵŹŚºƴĩ�Ʋ�ƽ��źºųō�ƿ�������ƹ�ǇŚºŝ�Źŵ�ƵŶºƳŵ�Ʋ

ř�ŢººſźĩƿƬººǀ�Ţººƣŵ�Śººŝ�ƝŚººƳ�šřŷŚººŰƯ�Źŵ�ħŚæ�åŤƳŚººſ�ƾ��źººŤƯ
ƵŻřŶƳř�ĭǀźƽ��Ŷºƃ�������żŝ�Źŵ�ƲºſŚŝ�ŹƹŵŹ�źºŤĭƿ���ƹ�źºƐƣ�Ʋ����ŢºƫŚů�Źŵ

řƿ����Śŝ�ƹ�ƵŵŚŤƀƿ������ŹřƺºƳ�źºŤƯ�Śºŝ�ħŻŚºƳ�ŽŚºŞƫ�Ĩƽ���Ţºƣŵ�Śºŝ�ƹ�æ�å�
ŤƳŚſƾ��ƵŻřŶƳř�źŤƯ�ĭǀźƽ�Ŷƃ������ƲºſŚŝ�Źƹŵ�ƶŝ�źưĩ�Źƹŵ�ŢŞƀƳ�žĜſ�
�WHR�����ŵŚƤƯ�ƹ�Ŷƃ�ƶŞſŚŰƯƿ����Żř�źţǇŚŝ�źí�å���ƹ�ƱŚƳŻ�Źŵ����źţǇŚºŝ

�Żřîê�å�ƣŚººģ�ƱřƺººƴƗ�ƶººŝ�ƱřŵźººƯ�Źŵ�ƾưĪººƃ�ƾźƘţ�ººƿŶººƃ�ƞ��
������������ŚºƷŹřżƟř�ƭźºƳ�Ĩºưĩ�ƶºŝ�ƵŶºƯō�Ţſŵ�ƶŝ�šŚƗǈƏřƽ�Excel��ƹ�

SPSS��ƱƺƯŻō�ƹ��ŚƷƽ�ŹŚƯō�ƽ�Ƈƺţ�ǀƠƾ��ƏŚŞƴŤſř�ƹ�ƾ��żŬţ�ŵŹƺƯ��ºƿ�ƶ
�ƬŰţ�ƹǀ�ŹŚƯō�ƪƽ�řźƣ��ŢƟźĭ�Ź�������ƶºƿŚưƳ�Ʋǀºŝ�ƾĮŤƀºŞưƷ���Ƶŵƺºţ�ƽ��ƽ

Śŝ�Ʋſ�ƹ�ƾƳŶŝ�Pearson Correlation����ƶºŝ�źưƧ�Źƹŵ�ŢŞƀƳ
Ƶƹźººĭ�Źŵ�ƲººſŚŝ�Źƹŵ�Śººŝ�ƾƴººſ�ƞººƬŤŴƯ�ƽŚººƷ�Chi-Square��

ƶƀƿŚƤƯ��ƲǀĮƳŚǀƯ�ƽ��Śŝ�ŚƷ�T-Test�Independent���ƶƀºƿŚƤƯ�ƹ���ƽ�
ƲǀĮƳŚǀƯ�ŵŹřŶƳŚŤſř�Śŝ�ŚƷ��Śºŝ�ƾƳŚƸū� One Sample T-Test�ƹ

���ƶƧ�ƽŵŹřƺƯ�Źŵ�ŚŤƿŚƸƳ��������ƵŶƄºƳ�ŢºƿŚƗŹ�ƦƿźŤƯřŹŚě�ŹŚƯō�šŚƋƹźƠƯ�
Żř�Ţſř Spearman Correlation Ţſř�ƵŶƃ�ƵŵŚƠŤſř����

��
ƿƶŤƟŚ�ŚƷ��

������ř�Źŵƿ����ŵřŶƘţ�ƶƘƫŚƐƯ�Ʋæíçæ�źƠƳ���ƴĩŚſ�Żřǀ��ǇŚºŝ�Ʋƽ�æê���ƩŚºſ�
�����ŶºƴŤƟźĭ�Źřźºƣ�ƶºƘƫŚƐƯ�ŵŹƺƯ�ƱŚŬƳŻ�źƸƃ�è�êå��ŶºƇŹŵ��ŵřźºƟř�Żř�

�����ƹ�ŦƳƺƯ�ƶƘƫŚƐƯ�ŵŹƺƯì�éî�ŶƇŹŵ�����ŶºƳŵƺŝ�źĩŸƯ�ƱŚƳō���Ư�ºǀĮƳŚǀ�Ʋ
ſƴƾ������ƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�Źŵ�ç�æë�tê�èë����ŵƺºŝ�ƩŚºſ����ƶºƳƺưƳ���ŚºƷ
Źŵë��ƴſ�Ƶƹźĭ�ƾ�����ƪºƇřƺƟ�Śŝ�æå��ƶƫŚºſ���ƀºƤţ�ǀ��ŶƳŶºƃ�Ʈ��ŝ�ºǀźŤƄƿ�Ʋ

������ƴºſ�Ƶƹźºĭ�Źŵ�ƶºƘƫŚƐƯ�ŵŹƺºƯ�ŵřźºƟř�ŵřŶºƘţƾ�æê��Śºţ�î�çé�ƩŚºſ� �
�é�çî�ŶƇŹŵ���ƹ�źŤưĩƿ����ƴſ�Ƶƹźĭ�Źŵ�ŵřŶƘţ�Ʋƾ��ǇŚºŝ�ƽ�ëê��ƩŚºſ��

�î�ì�ŶƇŹŵ���ŶƳŵƺŝ����ƩƹŶūæ��Ʋţ�šŚƈŴƄƯ����ƾŬƴſ��ŵŹƺƯ�ŵřźƟř
Ư�Ư�ƱŚƄƳ�řŹ�ƶƘƫŚƐƾ�ŶƷŵ��Ư�Śŝ�ƶƐŝřŹ�Źŵǀ�ƈºŰţ�ƱřżǀźŨĩř�šǈ�ºƿ�Ţ

Ŷººůřƹ�ŚººƷƽƂƷƹĦººě�ŵŹƺººƯ��Śººƿ�ƹ�ƾƿřŶººŤŝř�šǈǀƈººŰţ�ƽřŹřŵ�
�ŶƳŵƺŝ�ƾƿŚưƴƷřŹ��í�èç�ŶƇŹŵ����î�èå�ŶƇŹŵ��řŹřŵƽ�ƈŰţ�ǀ�šǈ

ŝŵǀƳŚŤſźƾ��ŵ�ƹ�ƿƮƬĜ��é�æì�ŶƇŹŵ��ŝ�ǀ�ƹ�ŵřƺƀ�î�æí��ŶºƇŹŵ��řŹřŵƽ�
ƈŰţǀ�ƷŚĮƄƳřŵ�šǈƾ�ŶƳŵƺŝ�����ƀºƤţ�ƢŞƏǀƮ��Ŷºƴŝƽ����ºƬƯ�ƱŚƯŻŚºſ��ƾ

�řźŝ�ŢƯǈſƽ�ŚưƳ�ƿƶ�ƽ�Ƶŵƺţ��ƽ�ƳŶŝ�ƾ�î�éë��ŶºƇŹŵ����ŚƷŶºůřƹ�Żř�ƽ�
���ƵŵƹŶŰƯ�Źŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽ�ŞƏ�ǀƘƾ��í�èç��ŶºƇŹŵ��řŹřŵƽ���ƶƟŚºƋř�

ƱŻƹ���Śŝîê������ƱŚºƴǀưƏř�ŶºƇŹŵ��î�èë�æ�çì� CI���ê�æç��ŶºƇŹŵ��
ơŚººģ��æ�æé�ç�îCI=�ƹ��ŚººƸƴţ�í�ìŶººƇŹŵ��ŶººƳŵƺŝ�ƱŻƹ�Ʈººĩ��

ƃǀƣŚģ�ƕƺƾ ƹ�ţźţ�ƶŝ�ƱřŵźƯ�Źŵ�ƱŻƹ�ƶƟŚƋřǀŜ�ì�ƹæ�çî�ƇŹŵŶ�
ƹ����ţźţ�ƶŝ�ƱŚƳŻ�Źŵ�ºǀ��Ŝæì�ƹ�ç�èê����ŵƺºŝ�ŶºƇŹŵ����ºƃǀ��ƣŚºģ�ƕƺƾ�ƹ�

���Ƶƹźĭ�Źŵ�ƱŻƹ�ƶƟŚƋř�ŚƷƽ�ƴſ�ƾĪƠţ�ƶŝ�ƹ�ƞƬŤŴƯ��ºǀ��žƴºū�ƹŵ�Ĩ
���ƩƹŶū�Źŵç���Ţſř�ƵŶƃ�ƵŵŹƹō���ƯǀĮƳŚǀ��������ƱřŵźºƯ�Źŵ�źºưĩ�Źƹŵ�Ʋ�ƹ

��ƱŚƳŻ�ţźţ�ƶŝǀ��Ŝè�æç�tì�íê���ƹÎ�ÎÏtæ�íç�ŵƺŝ��ƶĩ��ř�ƿ�ƮƣŹ�Ʋ��Źŵ�
���ƴƘƯ�ŹƺƏ�ƶŝ�ƱřŵźƯƾ�Źřŵƽ�ŝ�ǀ���ŵƺŝ�ƱŚƳŻ�Żř�Ƃ��åê�åP<���Ư�ǀĮƳŚǀ�Ʋ

���ţźţ�ƶºººŝ�ƱŚºººƳŻ�ƹ�ƱřŵźºººƯ�Źŵ�ƲºººſŚŝ�Źƹŵºººǀ�ŜÕ�Õtì�îë�
ƹç�æåtæ�æåå�ŤƳŚſ�ƾ�źŤƯ������ƴƘƯ�ŹƺƏ�ƶŝ�ƱŚƳŻ�Źŵ�ƹƾ�Źřŵƽ�ŝ�ǀ��Żř�Ƃ

�ŵƺŝ�ƱřŵźƯ��åê�åP<���ŚƤƯƿƶƀ�ƽ�Ư�ǀĮƳŚǀ����Ƴ�ƹ�źưĩ�Źƹŵ�Ʋǀ��ŢŞƀƳ�ż
����ƲſŚŝ�Źƹŵ�ƶŝ�źưĩ�Źƹŵ��WHR���Ƶƹźĭ�Źŵ�ŚƷƽ�ƴſ�ƾ���ƹ�ƞƬŤŴƯ�

�ĪƠţ�ƶŝǀ��������ƩƹŶºū�Źŵ�žƴºū�ƹŵ�Ĩè�����Ţºſř�ƵŶºƃ�ƵŵŹƹō����ºƃǀ�ƕƺ
ƣŚººģƾưĪººƃ�ƾƱřŵźººƯ�Źŵ��í�éŶººƇŹŵ��Ư�ŚººŝººǀƳŚǀĮƶººƐƤƳ�Ʋ�řƽ�
æåíƹè�æåî�æåìCI=���Śŝîê��ƱŚƴǀưƏř�ŶƇŹŵ��ƹ���ƱŚºƳŻ�Źŵ�í�æê�

ŶƇŹŵ�Ư�ŚŝǀƳŚǀĮƶƐƤƳ�Ʋ�řƽ�ç�îì�ƹ�è�îë�îí  CI�Śŝ�îê�ŶƇŹŵ�
ƱŚƴǀưƏř�ŵƺŝ�����������ƲºſŚŝ�Źƹŵ�ƶºŝ�źưĩ�Źƹŵ�ŢŞƀƳ�źƔƳ�Żř��WHR���

ì�çìŶººƇŹŵ��řŹřŵ�ƱŚººƳŻ�Żřƽ�WHRǇŚººŝ�ƽ�í�å�Ư�ŚººŝººǀƳŚĮǀ�Ʋ
�ƶºƐƤƳ�řƽ�íí�åƹ�ííè�å�íìç�å  CI�ŶºƳŵƺŝ�ƹř��ºƿ�Ʋ�ŢŞƀºƳŹŵ��

řŹřŵ�ƱřŵźººƯƽ�WHRǇŚººŝ�ƽ�îê�å�ì�æåŶººƇŹŵ�Ư�Śººŝ�ººǀƳŚĮǀ�Ʋ
�ƶºƐƤƳ�řƽ�îî�å�ƹ�îîê�å�îíé�å   CI��Ŷºƃ�ƁŹřżºĭ��Ư�ºǀĮƳŚǀ�Ʋ

�ƶºưƷ�Źŵ�ƱŻƹ�ƽ�Ƶƹźºĭ���ŚºƷƽ�ƴºſ�ƾ��Śºě�ƱřŵźºƯ�ǀƿƲ���ºƴŰƴƯ�Żř�źºţƾ�
�ŵƺŝ�ŵŹřŶƳŚŤſř��ř�ƶĩƿ���ƶºưƷ�Źŵ�šƹŚºƠţ�Ʋ�ƽ�Ƶƹźºĭ���ŚºƷƽ�ƴºſ�ƾ��ƶºŝ�
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̀˼

Ƶƹźĭżū�ƴſ�ƾ�æê���Śţ�î�çé�������ŹŚºƯō�źºƔƳ�Żř�ƩŚºſƽ�����ŮƐºſ�Źŵ�îê�
ŶººƇŹŵººƴƘƯ�ƾ�ŵƺººŝ�Źřŵ��åê�åP<���Ƴ�ƱŚººƳŻ�ŹŵººǀŹŵ�ż�ƶººưƷ�ƽ�
Ƶƹźĭ�ŚƷƽ�ƴſ�ƾ�����ƴºſ�Ƶƹźĭ�żū�ƶŝ�ƾ�èê����Śºţ�î�éé���ƹ�éê����Śºţ�î�êé�
�Ư�ƩŚſǀĮƳŚǀ�ƳŻƹ�Ʋƾ�Śě�ǀƿƲ�źţ�Żř���ƶĩ�ŵƺŝ�ŵŹřŶƳŚŤſř���ŹŚƯō�ƑŚŰƫ�Żřƽ�

�Ƶƹźĭ�Źŵ�ŚƷƽ�ƴſ�ƾ�æê���Śţ�î�çé�ƹ���ƽǇŚŝëê���ƩŚſ��ºƴƘƯƾ���ºŝ�Źřŵŵƺ�
�åæ�åP<���ƯǀĮƳŚǀ���ƶưƷ�Źŵ�Ŷƣ�Ʋ�ƽ�Ƶƹźĭ��ŚƷƽ�ƴſ�ƾ�ƹ����ƹŵ�źºƷ�Źŵ

�Śě�žƴūǀƿƲ��źţ��ŵƹŶů�Żř���ƶĩ�ŵƺŝ�ŵŹřŶƳŚŤſř�řƿ�����ƑŚºŰƫ�Żř�šƹŚƠţ�Ʋ
ŹŚƯōƽƴƘƯ�ƾ�ŵƺŝ�Źřŵ��åæ�åP<�����
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̀˽

����ƶƿŚưƳ�ƲǀĮƳŚǀƯ�źţǇŚŝ�ƹ�ƩŚſ��Ƶŵƺţ�ƽ����ƲǀƿŚºě�ƾƳŶŝ�ƽ������ŵƹŶºů�Żř�źºţ
ſř�ƹ�ŵŹřŶƳŚŤ����ƾƴƘƯ�ƽŹŚƯō�źƔƳ�Żř��ŵƺŝ�Źřŵ��ååæ�åP<���Źŵ�ƶưƷ��ƽ

Ƶƹźĭ������ƲǀƿŚě�ƲǀĮƳŚǀƯ�Ʋƿř�ƱřŵźƯ�ƾƴſ�ƽŚƷ������ŵŹřŶƳŚŤºſř�źƿŵŚƤƯ�Żř�źţ
ŵƺŝ�����Ƶƹźĭ�Źŵ�šƹŚƠţ�Ʋƿř�ƶĩ����ƾƴſ�ƽŚƷæêŚţî�çé���ƹ�êê�Śºţî�ëé��

����ƾºƴƘƯ�ƽŹŚƯō�ƑŚŰƫ�Żř�����ŵƺºŝ�Źřŵ�åê�åP<����ħŶºƇ����ƽŚºƷêå�ê�
ƹîê��ƱŻƹ�ƽŚƷźǀƜŤƯ�������ƶºƿŚưƳ�ƹ�Ŷºƣ���Ƶŵƺºţ�ƽ������ƶºưƷ�Źŵ�ƾƳŶºŝ�ƽ��ƽ

Ƶƹźĭ���ƹ�ƾƴſ�ƽŚƷ��������ƩƹŶū�Źŵ�žƴū�ƹŵ�źƷ�Źŵé����ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�
Ţſř��ƶƀƿŚƤƯ����ƶƿŚưƳ�ƲǀĮƳŚǀƯ�ƽ���Ƶŵƺţ�ƽ�������ŵŹƺºƯ�ƽŚƷŶůřƹ�ƾƳŶŝ�ƽ

����ŹŚǀƘƯ�Śŝ�ƶƘƫŚƐƯNCHS��������ŹřŵƺºưƳ�Źŵ�žƴū�ĨǀĪƠţ�ƶŝ�æ���ƵŶºƯō

Ţſř���ƤŤƀƯ�ƍŚŞţŹřǀ�ƹ�Ʈ�ŹřŵŚƴƘƯƽ�ŝ�ǀ�ŚưƳ�Ʋƿƶ�ƽ��Ƶŵƺºţ��ƽ��ƳŶºŝ�ƾ��ƹ�
����Ŷºƃ�ƵŶƷŚƄºƯ�Ʋſ��åê�åP<���ƹ�èë�å�r=����ºƴĤưƷǀ��ƶºƐŝřŹ�Ʋ�ƽ�

��ƴƘƯ�ƹ�ŢŞŨƯƾ�Źřŵƽ�ŝ�ǀƹŵ�Ʋ�ƜŤƯǀŚưƳ�źƿƶ�ƽƵŵƺţ��ƽ�ƳŶºŝ�ƾ��ƪºƷŚţ�ƹ�
Ţƃřŵ�ŵƺūƹ��åê�åP<��ƹèî�år =����ƶºƐŝřŹ�ƽƯ��ºǀ�ƣŚºģ�ƱŚƾƹ��

����ƈŰţ�ŮƐſ�Śŝ�ƱŻƹ�ƶƟŚƋřǀ���ƹ�ƱřŵźƯ�Źŵ�šǈ����ŽƺĪƘƯ�ƱŚƳŻ�ºŝŵƺ�
�ååæ�åP<ƹ�æí�å�r = -���ř�ƶŝƿţźţ�ƲǀřżƟř�Śŝ�ƶĩ�ŜƿƯ�Ƃ�ºǀ�Ʊřż

ƈŰţǀšǈ����Ŷºůřƹ�ƱŻƹ��ŚºƷƽ����������ƱŻƹ�Ţưºſ�ƶºŝ�ƂƷƹĦºě�ŵŹƺºƯ�
ŞƏǀƘƾƯ�ǀƯ�ƪƾ�ŵźĩ���

��

ū�ƩƹŶÎ�Ư�ǀĮƳŚǀƹ�Ʋ�ƘƯ�ƝřźŰƳřǀ�ŹŚƜŤƯǀŚƷźƽ�ŵřźƟř�Źŵ�ƾŬƴſ�Ʋţ�ŵŹƺƯ�ƫŚƐƯƘƶ��ŵřŶƘţ�ÎÕÏÎźƠƳ����ƱŚŬƳŻÎÐÕÏ��
 

�ŵźƯ�îåëźƠƳ�� ƱŻ��ÖÎÒźƠƳ�� ƪĩ źǀƜŤƯ 
ƲǀĮƳŚǀƯ ŹŚǀƘƯ�ƝřźŰƳř ƲǀĮƳŚǀƯ ŹŚǀƘƯ�ƝřźŰƳř ƲǀĮƳŚǀƯ ŹŚǀƘƯ�ƝřźŰƳř 

Ʋſ�ƩŚſ� 36/4 16/1 36/6 16.2 36/5 16/2 

�ƱŻƹ�ƭźĭƺƬǀĩ�  68/7 12/1 61/7 11/8 65/2 12/4 

Ŷƣ�ƾŤƳŚſ�źŤƯ�  170 7 156 7 163 9/9 

ƶƿŚưƳ��ƽƾƳŶŝ�Ƶŵƺţ��ƺƬǀƧ�ƭźĭ�ƖŝźƯ�źŤƯ�  23/7 3/9 25/4 4/9 24/6 4/5 

źưĩ�Źƹŵ��ƾŤƳŚſ�źŤƯ�  85/7 12/1 82/1 12/1 83/9 12/4 

źưĩŹƹŵ�ƲſŚŝŹƹŵ  0/88 0/08 0/81 0/08 0/85 0/08 

��
ƩƹŶū�Ï��ƾƣŚģ�ƾƳřƹřźƟƹ��ƱŻƹ�ƶƟŚƋř�Ƶƹźĭ�Źŵ��Źŵ�žƴū�ĨǀĪƠţ�ƶŝ�ƹ�ƞƬŤŴƯ�ƾƴſ�ƽŚƷÎÕÏÎ�ŵřźƟř�Żř�źƠƳ�� �

�ƶƘƫŚƐƯ�ŵŹƺƯ��ƱŚŬƳŻÎÐÕÏ��
ƱŻƹ�ƶƟŚƋř��ƾƣŚģ��ƪĩ 

�ƾƴſ�Ƶƹźĭ�ƩŚſ�  �ŵźƯ 
ŵřŶƘţ�ŶƇŹŵ�  

ƱŻ 
ŵřŶƘţ�ŶƇŹŵ�  

ŵźƯ 
ŵřŶƘţ�ŶƇŹŵ�  

ƱŻ 
ŵřŶƘţ�ŶƇŹŵ�  

ƾƣŚģ��
ŵřŶƘţ�ŶƇŹŵ� 

ƱŻƹ�ƶƟŚƋř 

ţŵřŶƘ�ŶƇŹŵ� 

15-24/9 6(9/0 ŶƇŹŵ) 14(9�3 ŶƇŹŵ) 31(12/0 ŶƇŹŵ) 49(15/4 ŶƇŹŵ) 20(9�2 �ŶƇŹŵ  80(13/9 ŶƇŹŵ) 

25-34/9 11(16/4 ŶƇŹŵ�  29(19�2 ŶƇŹŵ�  61(23/6 ŶƇŹŵ) 90(28/3 ŶƇŹŵ) 40(18�3 ŶƇŹŵ) 151(26/2 ŶƇŹŵ) 

35-44/9 18(26/9 ŶƇŹŵ) 39(25�8 ŶƇŹŵ) 71(27/4 ŶƇŹŵ) 78(24/5 ƇŹŵŶ ) 57(26�1 ŶƇŹŵ) 149(25/8 ŶƇŹŵ) 

45-54/9 17(25/4 ŶƇŹŵ��  34(22�5 ŶƇŹŵ*�� 41(15/8 ŶƇŹŵ) 52(16/4 ŶƇŹŵ) 51(23�4 ŶƇŹŵ) 93(16/1 ŶƇŹŵ) 

55-64/9 9(13/4 ŶƇŹŵ�  22(14�6 ŶƇŹŵ) 32(12/4 ŶƇŹŵ) 26(8/2 ŶƇŹŵ) 31(14�2 ŶƇŹŵ) 58(10/1 ŶƇŹŵ) 

65źţǇŚŝ�ƹ���6(9�0 ŶƇŹŵ) 13(8�6 ŶƇŹŵ*�� 23(8/9 ŶƇŹŵ)
* 23(7/2 ŶƇŹŵ) 19(8�7 ŶƇŹŵ) 46(8 ŶƇŹŵ) 

�����
�åê�å<�P���
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̀˾

ƩƹŶū�Ð��ƶƀƿŚƤƯ�ƽ��ŹŚǀƘƯ�ƝřźŰƳřƹ�ƲǀĮƳŚǀƯƵƹźĭ�Źŵ�ƲſŚŝ�Źƹŵ�ƶŝ�źưĩ�Źƹŵ�ŢŞƀƳ�ƹźưĩ�Źƹŵ�ƽŚƷźǀƜŤƯ�ƶŝ�ƹ�ƞƬŤŴƯ�ƾƴſ�ƽŚƷ� �
�ŵřźƟř�Źŵ�žƴū�ƹŵ�ĨǀĪƠţŵŹƺƯ�ƫŚƐƯƘƶ��ŵřŶƘţ�ÎÕÏÎźƠƳ���ƱŚŬƳŻ���ÎÐÕÏ��

źưĩ�Źƹŵ **  �WHR ƪĩ 

�Ƶƹźĭ
ƾƴſ�ƩŚſ�  

ŵźƯ��
�ƲǀĮƳŚǀƯt�

ŹŚǀƘƯ�ƝřźŰƳř� 

ƱŻ��
�ƲǀĮƳŚǀƯt�

ŹŚǀƘƯ�ƝřźŰƳř� 

ŵźƯ��
�ƲǀĮƳŚǀƯt�� �

ŹŚǀƘƯ�ƝřźŰƳř���

ƱŻ��
�ƲǀĮƳŚǀƯt�

ŹŚǀƘƯ�ƝřźŰƳř� 

źưĩ�Źƹŵ��
�ƲǀĮƳŚǀƯt�� �

ŹŚǀƘƯ�ƝřźŰƳř� 

WHR��
�ƲǀĮƳŚǀƯt�

ŹŚǀƘƯ�ƝřźŰƳř� 

15-24/9 77/1t 8/8
*

 73 t 8/8 0/81 �t�  0/1 0/85 �t�  0/1
*

 75/1t 9 0/83 �t�  0/1 

25-34/9 84/8t 10/6
*

 79/6 �t� 9/8� 0/92 t 0/1
*

  0/87 �t�  0/1 82/1t 10/5 0/89 �t�  0/1 

35-44/9 90/4t 10/5
*

 86/5 �t  10/9   0/93 t 0/1
*

 0/89 �t�  0/1 88/5t 10.9 0/91 t 0/1 

45-54/9 94/1t10/4
*

 90/8 �t 10/4 �    0/91 t 0/1 0/93 t 0/1
*

 92/3 t 10/5 0/92 t 0/1 

55-64/9 93/4t 10/7 93/7 �t  11/7 0/92 t 0/1 0/95 t 0/1
*

 93.5 t 11/1  0/94 t 0/1 

65źţǇŚŝ�ƹ���91/6t 12/9 90 �t  12/4 0/93 t 0/1
*

 0/91 t 0/1 90/8 t 12/6 0/92 t 0/1 

�����
�åê�å�P<���
�����

�Waist to Hip Ratio��ƲſŚŝ�Źƹŵ�ƶŝ�źưƧ�Źƹŵ���

ƩƹŶūÑ��ħŶƇ��ƽŚƷÒ��ÒÍ�ƹÖÒ�ƹ�ƱŻƹ��Ŷƣ�ƽŚƷźǀǀƜŤƯ� BMIƵƹźĭ�Ŝƀůźŝ��ƹ�ƱřŵźƯ�Źŵ�ƾƴſ�ƽŚƷ�ŵŹƺƯ�ƱŚƳŻ� �
�ƶƘƫŚƐƯ�ŵřŶƘţ��ÎÕÏÎƳ�źƠ��ƱŚŬƳŻ��ÎÐÕÏ��

��
��
��
��
��
��

Ŷƣ ƱŻƹ BMI 
ƾƴſ�ƽŚƸƷƹźĭ žƴū 

�ħŶƇÒ �ħŶƇÒÍ �ħŶƇÖÒ �ħŶƇÒ  �ħŶƇÒÍ ħŶƇ�ÖÒ �ħŶƇÒ �ħŶƇÒÍ �ħŶƇÖÒ 

ŵźƯ 156.0 171.0 181.4 44.3 59.9 92.9 16.5 20.2 31.2 
ÎÒ-24/9 

ƱŻ 153.0 158.2 165.4 42.2 55.5 74.7 17.2 21.6 30.7 

ŵźƯ 162.1 173.1 182.1 55.2 69.5 91.1 18.1 23.3 30.2 
25-34/9 

ƱŻ 147.2 156.5 167.2 44.1 61.2 81.1 17.5 25.2 32.9 

ŵźƯ 155.8 169.5 182.1 54.1 72.1 95.1 19.3 25.4 32.4 
35-44/9 

ƱŻ 146.1 154.5 165.5 50.2 65.1 87.1 20.8 26.9 35.3 

ŵźƯ 158.2 168.1 178.1 50.1 73.2 96.1 19.9 26.2 32.2 
45-54/9 

ŻƱ 144.2 154.1 165.1 50.7 66.1 89.6 21.2 28.4 36.1 

ŵźƯ 152.5 167.7 177.8 48.1 70.1 88.4 18.7 25.2 31.7 
55-64/9 

ƱŻ 140.2 152.2 164.8 44.4 65.5 86.2 19.1 28.2 36.8 

ŵźƯ 153.1 166.1 181.1 46.2 66.6 89.7 17.6 24.1 30.8 
65≤ ƱŻ 140.9 151.1 163.2 41.1 58.3 82.1 18.3 25.2 35.4 
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̀˿

��

ŦŰŝ��
�����ƶƘƫŚƐƯ�ƽ�������ǇŚºŝ�ŶƇŹŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�źƋŚů�ƾƿ����ƱǇŚƀºĭŹżŝ�Żř�

��ƱŻƹ�ƶƟŚººƋř�ŹŚººģŵ�ƱŚººŬƳŻ�Źŵ�í�èçŶººƇŹŵ����ƹººƿƣŚººģ�Śƾ�� �
�ê�æç�ŶƇŹŵ��ŶƴŤƀƷ��ƴĤưƷǀƲ��ŵƹŶºů��çí������ƹ�ƱŚºƳŻ�Żř�ŶºƇŹŵ�� �

ææ�����ƣŚģ�ŹŚģŵ�ƱřŵźƯ�Żř�ŶƇŹŵ�ƾ�ưĪƃ�ƾ������źţŶºŝ�Żř�ƶºĩ�ŶƴŤƀƷ�ƿ�Ʋ
�ƣŚģ�ƕƺƳƾ��Ư�ŚƷƾ�ŶƃŚŝ���ºƃǀ��ƣŚºģ�ƕƺƾ��������źºſřźſ�Źŵ�ƱŻƹ�ƶƟŚºƋř�ƹ�

���ƞƬŤŴƯ�šŚƘƫŚƐƯ�Źŵ�ƱŚƸū��������źŧŚŤƯ�ƹ�Ţſř�ƵŶƃ�ƁŹřżĭ�šƹŚƠŤƯ
����Şƣ�Żř�ƞƬŤŴƯ�ƪƯřƺƗ�Żřǀ��ƶƘƫŚƐƯ�ƕƺƳ�ƪ��ĩźţǀ�ƴſ�Ŝƾ����ŵŹƺºƯ�ŵřźƟř�
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�Ż�ƱǇŚƀĭŹżŝƳŚŬƳƾ��������ƹ�ƱŻƹ�ƶƟŚºƋř�ƕƺǀºƃ��Ŷƃ�ƭŚŬƳř�����Źŵ�ƾƣŚºģ
�źƸƃ�ƲǀƴƧŚſ���Ŝǀţźţ�ƶŝ�ƱŚŬƳŻ��ì�èå��ŶºƇŹŵ�ƹ��æê��ŶºƇŹŵ��ŵƺºŝ��
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�����ƾƴſ�Ƶƹźĭ�Źŵ�ƾƣŚģæê���Śţî�çé���ƩŚſ�ŵƺŝ��é�é��ŶºƇŹŵ����ƶƟŚºƋř�
�ƹ�ƱŻƹ�æ�æ�ŶƇŹŵ��ơŚģ���ƃǀ��ƣŚºģ�ƕƺƾ������ř�Źŵ�ƱŻƹ�ƶƟŚºƋř�ƹ��ºƿ�Ʋ

���ųźŝ�ƶŝ�ŢŞƀƳ�ƶƘƫŚƐƯƾ�ƁŹřżĭ����ŚƷŹƺƄĩ�Żř�ŚƷƽ�ſō�ǀŚƽ���śƺºƴū�
ƣźƃƾ�ŝ�ƶ�źƯ��ŝ�Ŝţřǀ���Ţſř�źŤƄ�æê����ºƫƹƾ������ƍƺºŝźƯ�šŚºƃŹřżĭ�Żř�
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��������������Źŵ�ƾƣŚºģ�ƹ�ƱŻƹ�ƶƟŚºƋř�ƕƺǀºƃ�Ʋǀŝ�ŵƺūƺƯ�ƝǈŤųř�Żř�ƾƄŴŝ
�Ƨ�Ʋƿř����ƾƯ�źƋŚů�ƶƘƫŚƐƯ�ƹ�ŚƷŹƺƄ��������šƹŚºƠŤƯ�Śºŝ�ƍŚºŞţŹř�Źŵ�ŶºƳřƺţ
��Ʊŵƺŝ�ŵŹƺƯ�ŢǀƘưū��ƶƘƫŚƐƯ���ŝ�ƞƿŹŚƘţƶ���ƵŶƃ�Ƶŵźŝ�ŹŚƧ����ƦŞſ�żǀƳ�

�����ŶƃŚŝ�ƞƬŤŴƯ�ƖƯřƺū�Źŵ�ŵřźƟř�ƾĭŶƳŻ����ŚºŤƳ�ƢŞƏƿř�Ū�ºƿ��ƶºƘƫŚƐƯ�Ʋ
ƃǀ�ƣŚģ�ƕƺƾ��Ƶƹźĭ�Źŵ��ŚƷƽƴſ�ƾ�ºƃ�Śŝ�ƶŝŚƄƯ�ƶƘƫŚƐƯ�ŵŹƺƯ�ǀ�Ʊō�ƕƺ
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������ŝ�ŜţřźƯ�ƶŝ�ƱŚƳŻ�Źŵ�ƾƣŚģ�ƕƺǀƃǀ�Ţſř�ƱřŵźƯ�Żř�Ƃ�řƿ�ƀºƯ�ƲŚ�ƶƫ
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�ƽŹƺƄƧ�šŚƘƫŚƐƯ�ƹ�šŚƘƫŚƐƯ�ŵ�ƿźĮ�ƍŚƤƳ��Ƴŵ�ǀ�Ƴ�Śǀ����ƵŶºƃ�ƁŹřżĭ�ż
��Ţſř�çåƹæî���Źŵ�řƿ�����������Ʋºſ�ƂƿřżºƟř�Śºŝ�ƾƣŚºģ�ƕƺǀƃ�ƶƘƫŚƐƯ�Ʋ

������ƾƴſ�Ƶƹźĭ�Źŵ�ƹ�ƶŤƃřŵ�ƂƿřżƟř�èê���Śţ�î�éé��ƩŚºſ������źŨƧřŶºů�ƶºŝ�
ǀſŹƵŶ�����ƂƷŚƧ�žĜſ��Ţſř�ƶŤƟŚƿ��řƿ�ƀƯ�ƲŚ��ƶƘƫŚƐƯ�Źŵ�ƶƫ��ƽ���ƹ�Ŷƴƣ�

ƫǀĜǀ��Ƴ�ƱřźƸţ�Ŷǀ���Ţſř�ƵŶƃ�ƁŹřżĭ�ż��çæ��������ºƃ�ƂƷŚºĩ�ŢºƬƗǀƕƺ�
ƾƣŚģ��ƴſ�Źŵ�ǀǇŚŝ�Ʋƿƹ�ƶŝ�ƹ��źţǇŚŝ�ƵĦ��Żřëê�ĮƫŚºſ�ƾ�ºƯ�řŹ�ƾ��Ʊřƺºţ�
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żǀƳ��ſźŤſŵ�šǈĪƄƯ�ƾ�ƹ���ŢºƟŚƿŹŵ��ŸƜţ��ºƿƶ�ƽ���Ƶƹźºĭ�Źŵ�ŜºſŚƴƯ�
ƴſƾ���ĮŤƀƄƳŻŚŝ�Żř�ŶƘŝ�ƾ�ƹ��ƃǀ�ŝ�ƕƺǀ���ŸƜţ�Ōƺºſ�źŤƄ�ºƿƶ�Źŵ�Ʊō���ŚºƷ

�ŵřŵ�ŢŞƀƳ��Źŵ�řƿ��Ư�ƶƘƫŚƐƯ�Ʋ�ºǀĮƳŚǀ�ŚưƳ�Ʋ�ºƿƶ�ƽ��Ƶŵƺºţ��ƽ�ƳŶºŝ�ƾ���Źŵ
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ǇŚŝƽ�æë�ƩŚſ��è�çî����ř��Ţºſř�Ƶŵƺŝ�ºƿ�����ƱřŵźºƯ�ƹ�ƱŚºƳŻ�Źŵ�ƮºƣŹ�Ʋ
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���ǇŚŝ�ƱŚƳŻ�ƹ�ƱřŵźƯƽ�æì�����ţźţ�ƶºŝ�ƩŚºſ��ºǀ��Ŝë�çë���ƹ�çë���ƁŹřżºĭ�
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����ǇŚŝ�ƱŚƳŻ�Źŵ�ƅƺƈų�ƶŝƽ�çê���ŢºſǇŚŝ�ƩŚſ����ř�Źŵ�ºƿ���ƶºƘƫŚƐƯ�Ʋ

ƃǀ�ƣŚģ�ƕƺƾ�ưĪƃ�ƾ���ŝ�ƱŚƳŻ�Źŵ�ǀ�Żř�Ƃ�ƹŵ���������Źŵ��ŵƺºŝ�ƱřŵźºƯ�źºŝřźŝ�
ƶƘƫŚƐƯ�ƽ�ƳŚŝźƤƳŚū�ƾ�Ƴ�ǀż�ê�êé�ŶƇŹŵ����ƹ�ƱŚƳŻ�Żř��î�æç��ŶºƇŹŵ��Żř�
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řƿ��ƀƴū�Ƶƹźĭ�Ʋƾ���Ư�ŭźƐƯ�řŹ�ƾ�Ŷƴĩ��ƫŚƘƟǀ�Ɵ�ŢǀżƿĪƾ������ƕƺºƳ�ƹ�Ʈºĩ�
ŸƜţƿ�Ư�ƶƾ���Ǉŵ�Żř�ŶƳřƺţƿ�ūƺţ�ƪǀƸƾ�řźŝ�ƽ�ƃ�ǀ�ŝ�ƕƺ�ºǀ��ƣŚºģ�źŤƄƾ���ƶºŝ�

��ƮƳŚų�Źŵ�ƅƺƈų�ŚƷƽ�ƶƳŚų�����ºſźŤſŵ�ƶĩ�ŶƃŚŝ�Źřŵƾ���Źŵ�řŸºƛ�ƶºŝ�
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Background and Objective: Anthropometry is the most common way for measuring body growth in human 

which today is also used as a predictive indicator in epidemiologic and metabolic studies as well as in the 

diseases related to obesity. The aim of this study was to investigate the anthrapometric indicator in zanjan 

inhabitants and compare it with NCHS standards. 

Materials and Methods: This research was a part of �Healthy Heart� program which was carried out among 

Zanjan people in 2003. 1821 individuals of Zanjan inhabitants above 15 years old participated to the study 

through multi-stages random cluster sampling method. Questionnaire consisted of personal information and 

anthropometric indicators. The results then compared with standard charts of NCHS.  

Results: The average of the weight in men and women was 68.7 ± 12.5 and 61.7 ± 11.8 kg respectively. The 

average of the height was 170 ± 7 and 156 ± 7 cm respectively. The average of the BMI in men and women 

was 23.73 and 25.4 ± 4.9 kg/m2 respectively. 32.8% of participants were overweight and 12.5% were obese. 

27.7% of women and 10.7% of men had abdominal obesity (P<0/05). Positive and significant relation was 

observed between BMI and age (R=.36), BMI and marital status (R=.39). A reverse and significant relation 

was observed between BMI and education level (R= -.18). 

Conclusion: According to the findings of this study which reveals that a considerable amount of women are 

affected by abdominal obesity, paying attention to life style especially in women in all age groups is 

recommended. 

 

Key words: Anthropometry, Obesity, BMI, Zanjan 

 

mailto:Ahmadnea52@yahoo.com

