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�ƶƬůźƯ�Ŷƴģ�řƽ��Ŷƃ�ƭŚŬƳř����ƶƘƯŚū�ƮŬů�į����źƔƳ�ŵŹƺƯ�çååì���źºƠƳ�

�����ŵŚưŤƗř�ŵƹŶů�ƲŤƟźĭ�źƔƳ�Źŵ�ƶŝ�ƶūƺţ�Śŝ�ƶĩ�ŵƺŝîê�ƭŶƗ��ŶƇŹŵ�
ƺĮŴſŚěƾƿ����šƺƗŵ�ƶŝ�çå����ƵŹřŶƳř�Ţƣŵ�ƹ�ŶƇŹŵ��ĭǀźƽ�ê���ŶƇŹŵ�

���ƶƳƺưƳ�ƮŬůèçé�����Ŷºƃ�ŵŹƹōźºŝ�źƠƳ���������ƳƺĪƀºƯ�ħƺºƬŝ�ŢºƠƷ�Żřƾ�
��ƶƤƐƴƯ�Źŵ�ŵƺūƺƯ�����ŵźĭ�śŚŴŤƳř�ħƺƬŝ�Ūƴě�ƿŶ������ŵƺºūƹ�ƶŝ�ƶūƺţ�Śŝ

ŶƳƹźěƵ�ŚƷƽ���������ƟŵŚƈºţ�šŹƺºƇ�ƶºŝ��żĩźƯ�Źŵ�ŹřƺƳŚų�ƾ�îå���Śºţæåê�
ƵŶƳƹźě�į���ŝ�źºƷ�ŹřƺƳŚų�ŵřŶƘţ�Ŝƀůźŝ�ŹřƺƳŚų����ƹ�śŚºŴŤƳř��ħƺºƬ
ƵŵřƺƳŚų���źƏ�Żř�ŚƷƿ��ƴƠƬţ�ŽŚưţ�Ƣƾ����ŶƳŶƃ�šƺƗŵ�żĩźƯ�ƶŝ���ŵřźƟřƽ�
�Śưţ�ƶĩƿ�������������żºĩźƯ�ƶºŝ�ŹźƤƯ�ƱŚƯŻ�Źŵ�ŶƴŤƃřŵ�ƶƘƫŚƐƯ�Źŵ�Ţĩźƃ�ƶŝ�ƪ

����ƹ�Ƶŵźĩ�ƶƘūřźƯ�Żř�ŶƘŝ��ƶƀºƬū�į��ūƺºţ�ǀƸƾ�ƹ��ưĪţ��ºǀ��ŚºƋŹ�ƪƿ�Ţ
ƶƯŚƳ�į�ŞŤĩ�ƾ��ŶƳŶƃ�ƶƘƫŚƐƯ�ŵŹřƹ���Ź�Śºŝ�ºƿ�Ɓżë��ƶºƳƺưƳ�Żř�źºƠƳ����ŚºƷ

������ƶºŝ�ƶºƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�ŵřŶƘţ�èæí������ƂƷŚºĩ�źºƠƳ�ƿ�ŢºƟŚ���žĜºſ�
�ŵźººƟ�šŚººƗǈƏřƽ��ƵŻřŶººƳř�ŚººƷƽ�Ŭƴººſ�Ʋººţ�ƾŝ�ƹ�ǀººƃƺǀưǀŚƾƿ� �

Źŵ���ƶƯŚƴƄſźě��Ŷƃ�ŢŞŧ����������ƹŻřźºţ�Ǝºſƺţ�ƶºƳŚĭřŶū�ŵźƟ�źƷ�řŶŤŝřƽ�
ŵƿŬǀƫŚººŤƾŵŹřŶƳŚŤººſř�ƱŚººưƫō�ŹƺƄººĩ�ŢųŚººſ�ŚĪººſ�ŚººƐų�Śººŝ�ƽ� �

çåå�����ř�šŹƺºƇ�ƶŝ��ƭźĭ��ºƿ����������ŽŚºŞƫ�ƱƹŶºŝ�ƹ�ƂºƠĩ�ƱƹŶºŝ��ƵŵŚŤƀ
ƟŚƋřƾ��Ŷƃ�ƱŻƹ�����Ƴ�Ŷƣǀ����ƳŚŤſř�Ūƴſ�Ŷƣ�Ǝſƺţ�ż�ŚĪſ�ŵŹřŶ��ŢųŚſ�

�ƱŚưƫō�ŹƺƄĩ��ŚƐų�Śŝ�ƽ�æ�å�ŤƳŚſ�ƾ����šŚƗŚºſ�Źŵ�źºŤƯæå�í��ŮŞºƇ�
ƵŻřŶƳř�ĭǀźƽ���Ŷƃ�ŢŞŧ�ƹ�����ř�ƪĪƃ�ƶŝ�Ŷƣ�ºƿ����ƶºŝ�ƂºƠĩ�ƱƹŶºŝ��ƵŵŚŤƀ
ŹƺƏƽ�����ŵ�ƶŝ�ƲſŚŝ�ƹ�ƞŤĩ�ƶĩ�ºƿ�ƀºģ�ŹřƺŞǀ��ƶºŝ�ŵźºƟ�ƹ�ƵŶ���šŹƺºƇ
ŻřƺƯƽ��������ƹŹ�Ūƴſ�Ŷƣ�ƹ�Ƶŵźĩ�ƵŚĮƳ�řŹ�ƺƬū�ƽ�źţŶƴƬŝ�ƿ���źſ�Ţưƀƣ�Ʋ

�ƵŻřŶƳř�ƶŤƟźĭ�Źřźƣ�įŶƃ�ƶŤƟźĭ�Ʊō���ŚưƳƿƶ�į��ƀºƤţ�Żř�ƱŶºŝ�Ƶŵƺţ�ǀ�Ʈ
ƱŻƹ���ĩ�ƶŝǀƺƬƭźĭ����Ŷƣ�ŹƹŸŬƯ�źŝ����ƖŝźƯ�źŤƯ�ƶŝ����ƶŞſŚŰƯŵźĭƿŶ��

�Źŵ�žĜſ�ŚƯŻō�ƿ�Ŷůřƹ�ƵŚĮƄ�����Żř�ŶƘŝ�ŵřźƟř�æç�æå��ŚŤƃŚƳ�ŢƗŚſ�ƾƿ�



ĩźţǀŝźģ�Ŝƾ�ŚƷƽŚưƳ�ƹ�Ʊƺų�ƿƱŶŝ�Ƶŵƺţ�ƶ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻̊

è�İƬǀƯ�źŤǀƫ��Źƹ�Ʊƺų�ƿŶƽ�����ĬƳźºſ�Ǝſƺţ�è��ƾºƬǀƯ���źºŤǀƫ�ºƿĨ���ŹŚºŝ
���ƵŻřŶƳř�ŹƺƔƴƯ�ƶŝ�ƝźƈƯ�ĭǀźƽ�źţ�ƽ�Ƭĭǀźƀƿ������ƭŚºţ�ƩƹźŤƀƬĩ��ƭŚţ�Ŷ

ƫǀţƹźěƺĜŘǀ���Śŝ�ƲƫŚĮģƾ�Śě�ǀƿƲ�(LDL)ƫ�ƹ�ǀţƹźěƺĜŘǀ��ƫŚºĮģ�Śºŝ�Ʋƾ�
ǇŚŝ�(HDL)�ĭ�Ŷƃ�ƶŤƟź��Ư�ǀ�Ƭĩ�Ʊřż���źţ�ƹ�ƭŚţ�ƩƹźŤƀƽ�Ƭĭǀźƀƿ��Śŝ�Ŷ

źƫŚĩ�ƁƹŹ�Żř�ƵŵŚƠŤººſřƿźŤưººƿĨ��żƳō�ƁƹŹƿººưƾ���ŢººƔƬƛ�ƹ
�ƩƹźŤƀººƬĩLDL�ƩƹźŤƀººƬĩ�ƹ�HDLźŤƯƺŤƟ�ƁƹŹ�Śººŝ�ººƿĨ�

ƶŝ�ſƹǀƶƬ�į�ĩ�ǀŢ�ŚƷƽ��ƱƺƯŻō�ŽŹŚě��ƹ��ƁƹŹ��ǇŚƳōƺţřƿż��Źŝ��ƶ�Ţſŵ
ŶƯō���

�ŹŚƯō�ƁŻřŵźěƽ��ƳřƹřźƟƾ�Ư��ǀĮƳŚǀ��ƘƯ�ƝřźŰƳř��Ʋǀ��ħŶƇ�ƹ�ŹŚ�ŚƷƽ�
��ŹřżƟř�ƭźƳ�Ǝſƺţ�ƭŻǇ16�SPSS�ºŝ�ƶ���ŶºƯō�Ţºſŵ�����Śºŝ�šŚºƗǈƏř

ƱƺººƯŻō�ŚººƷƽŹŚººƯō�ƽ��Independent-sample T testƹ��
One-way ANOVAƫŚººƳō�ǀŶººƃ�ż���šƹŚººƠţ�ƶººŝ�ƶººūƺţ�Śººŝ

ƶŞſŚŰƯ�į�ŚưƳ�ƿƶ��Ƶŵƺºţ��ƳŶºŝƾ����Ż�ŵřźºƟř�Źŵ��ºƿ��źæí�����ŵřźºƟř�Śºŝ�ƩŚºſ�
�ŞſŚŰƯ�Żř�ŶƘŝ��ƩŚƀĭŹżŝƶ�įŚưƳ�ƿƶ�įƵŵƺţ���ƳŶºŝƾ���ƆųŚºƃ�ƢºŞƏ�

ŵŹřŶƳŚŤſř�CDC��Centers for Disease Control and Prevention� 

���ŚưƳ�źƔƳ�Żř�ŵřźƟřƿƶ�į��ƳŶŝ�Ƶŵƺţ�ƾ��������ƀºƤţ�Ƶƹźºĭ�ƶºſ�ƶºŝ�ǀ��ŶƳŶºƃ�Ʈ��
ŚưƳƿƶ�į��ƳŶºŝ�Ƶŵƺţ�ƾŻ��ºƿ��ħŶºƇ�źê�����ƱŻƹ�Ʈºĩ�ŵřźºƟř�ƱřƺºƴƗ�ƶºŝ�� �
ººŝǀħŶººƇ�Ʋ�ŚººƷƽ�îê�íêƶººŝ���řŹřŵ�ŵřźººƟř�ƱřƺººƴƗƽƶƟŚººƋř�� �

�ƹŚƀºƯ�ƹ�ƱŻƹƽ��ºƿ��ħŶººƇ�Żř�źţǇŚºŝ�ŚîêƳ��ºǀ���ŵřźººƟř�ƱřƺºƴƗ�ƶºŝ�ż� �

ŢººƟźĭ�ƭŚººŬƳř�ƭŻǇ�šŚŞººſŚŰƯ�ƹ�ƵŶººƃ�ƶººŤƟźĭ�źººƔƳ�Źŵ�ơŚººģ��
ĩźţǀ�ŝźģ�Ŝƾ�ŚƷƽ���������ºƤƯ�Śºŝ�ƵŶºƃ�ũřźŴŤºſř�Ʊƺų�ŵŚƿ���ŵŹřŶƳŚŤºſř�ź

ƳŚººƸūƾ��National Cholesterol Education Program��NCEP�

ŚƤƯƿŶƳŶƃ�ƶƀ����
��
ŚŤƳƿŪ��
�����ƶººƘƫŚƐƯ�Źŵ�į�źººƋŚů�èæí��źººƠƳ�ƱřƺººūƺƳæí�æåƶƫŚººſ�� �
�Ư�ŚŝǀĮƳŚǀ�ƴſ�Ʋƾ�éç�çtææ�æê���ƩŚſ�ſŹźŝ�ŵŹƺƯƾ��ŤƟźĭ�Źřźƣ��Ŷºƴ��
�ř�Żřƿ�ŵřŶƘţ�Ʋ�î�êå����ŶºƇŹŵ��æëç��źºƠƳ�����ƹ�źºŤųŵ��æ�éî���ŶºƇŹŵ�
�æêëźººƠƳ��ƺŝ�źƀººě�ŶººƳŵ��ƯººǀĮƳŚǀŚưƳ�Ʋººƿƶ�įƳŶººŝ�Ƶŵƺººţ�ƾ�Źŵ�� �

Ʊřźƀººě�ƶººŝ�ƱřźººŤųŵ�ƹ��ţźţººǀ�Ŝæë�étîé�æî�ƹ�åè�étîæ�æî�
ĩǀ������ƖºŝźƯ�źŤƯ�źŝ�ƭźĭƺƬ�ºŝ�ƶ��ŶºƯō�Ţºſŵ����ƩƹŶºūæ����ƶŞºſŚŰƯ�į�

ŚưƳƿƶ�į���źŝ�ƱŶŝ�Ƶŵƺţ�ħŶƇ�Ŝƀů�ŚƷƽ���ƱŻƹ�ƹ�Ŷƣ����ƱŚºƳřƺūƺƳ�Źŵ��
�ŢƟźĭ�šŹƺƇ��ŚƤƯƿƶƀ�į�ř��ºƿ��ħŶºƇ�Ʋ��ŚºƷ���ƘƯ�Śºŝ��ºǀ��ŵŹřŶƳŚŤºſř�ŹŚ

CDC��ƶĩ�ŵřŵ�ƱŚƄƳ��ì�î��ŶƇŹŵ���ƶºƘƫŚƐƯ�ŵŹƺºƯ�ƱŚºƳřƺūƺƳ��Ʈºĩ�
ƱŻƹ��ì�æê���ŶƇŹŵ�řŹřŵƽ�ƱŻƹ�ƶƟŚƋř�ƹ�í�é�ơŚģ�ŶƇŹŵ��ŶºƳŵƺŝ�

��ƴƘƯ�ƝǈŤųř�ƹƾ�Źřŵƽ�ŝ�ǀ����ŶƄƳ�ƵŶƷŚƄƯ�žƴū�ƹŵ�Ʋ�����ƩƹŶºūç���
ƯǀĮƳŚǀ�ĩźţ�Ʋǀ�ŝźģ�Ŝƾ��ŚºƷƽ����ƱŚºƳřƺūƺƳ�Ʊƺºų�����ƶŞºſŚŰƯ�ŵźĭ�ºƿŶ�
�ƩƹŶū�ç�ƹæ����

��

�ƩƹŶūæ�ƾŝźģ�Ŝǀĩźţ�ƹ�ƱŶŝ�Ƶŵƺţ�ƶƿŚưƳ���ƱŚƳřƺūƺƳ�Źŵ�Ʊƺų�ƽŚƷæí��æåƩŚſ� 

žƴū��
źǀƜŤƯ��źƀě��źŤųŵ��ƪĩ��P-value 

���ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř����ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř����ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř� ��

ƳƱŶŝ�Ƶŵƺţ�ƶƿŚư��kg/m2����æë�é��îé�æî���åè�é��îæ�æî���åí�é��îè�æî��íë�å��
ƭŚţ�ƩƹźŤƀƬĩ��mg/dl����åî�çí��æé�æêæ���êë�çì��åè�æêé���íç�çì��ë�æêç��íæ�å��

ƽźţ�ĭŶƿźƀǀƬ��mg/dl����èæ�éë��êë�îì���çë�ëë��ëæ�îí���çë�êì��åî�îí��êå�å��
LDLƩƹźŤƀƬĩ���mg/dl����çî�çæ��åê�íí���åê�çå��ìî�íî���ëê�çå��îé�íí��îç�å��
HDLƩƹźŤƀƬĩ���mg/dl����íë�ì��ëê�éå���êç�ì��åí�éç���ìæ�ì��èí�éæ��ìí�å��

��

��
BMI: body mass index;  LDL-C: low-density lipoprotein cholesterol;  HDL-C: high-density lipoprotein cholesterol��

��
��
��
��
��
��



�źưǀƬƗ�ŵřƺƟřŵƱřŹŚƨưƷ�ƹ�ƽ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻̋

��

ſŹźŝƾ�ĩźţ��ºǀ��ºŝźģ�Ŝƾ��ŚºƷƽ��������ŽŚºſř�źºŝ�Ʊƺºų����Ŷºƴŝ�ƶºƤŞƏƽ�
NCEPººƃ��ǀƷ�ƕƺǀưƫƹźŤƀººƬĩźĜƾ���Żř�źţǇŚººŝ�ƩƹźŤƀººƬĩæìå�

ƾƬǀƯ�İſŵ�źŝ�ƭźĭ�źŤǀƫ����
ƷǀźţźĜƽ�ƬĭǀźƀƿƯŶƾ��įźţ�ŶƿźǀƀǀƬĭ����Żř�źţǇŚŝæêå�ƾƬǀƯ����źºŝ�ƭźĭ

İſŵ��źºŤǀƫ��ƹ LDL��źţǇŚºŝ�Żřææå�ƾºƬǀƯ�����ƾºſŵ�źºŝ�ƭźºĭ��źºŤǀƫ��řŹ
ƶŝ�ţźţǀ��Ŝë�æî����ŶƇŹŵ�è�ææ�ƹ�ŶƇŹŵ��î�æç��ŶºƇŹŵ��ŵřŵ�ƱŚƄºƳ��
ưƷƴĤǀ���Źŵ�Ʋçè�����������ƩƹźŤƀºƬĩ�ŮƐºſ�ƶºƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�Żř�ŶƇŹŵ�

HDL����Ƈƺţ�ŹřŶƤƯ�Żř�źŤưĩ�ǀ�ŵƺŝ�ƵŶƃ�ƶ��ŚƤƯƿƯ�ƶƀ�ºǀĮƳŚǀ�Ʋ��ŮƐºſ

ŝźģƾ�ŚƷƽ���Ʊƺų�Śŝ�ħŶƇ��ŚƷƽ�ŚưƳ�ƿƶ�į��������ƶºĩ�ŵřŵ�ƱŚƄºƳ�ƱŶŝ�Ƶŵƺţ�
��ºƴƘƯ�ƝǈŤųřƾ�Źřŵƽ��ºŝǀ��������ƩƹźŤƀºƬĩ��ƭŚºţ�ƩƹźŤƀºƬĩ�ƲLDL��ƹ�
��ƩƹźŤƀƬĩHDL��ŚưƳ�Śŝ�ƿƶ�į��ƳŶŝ�Ƶŵƺţ�ƾ��������ºŝ�ŚºƯř�ŵŹřŶºƳ�ŵƺºūƹ�ǀ�Ʋ
�ŮƐººſźººţƽ�ƬĭººǀźƀƿŚưƳ�Śººŝ�Ʊƺººų�Ŷººƿƶ�įƶººƐŝřŹ�ƱŶººŝ�Ƶŵƺººţ��į�

ƴƘƯƾ�Źřŵƽŵ�ƿ�Ŷºƃ�ƵŶ��åç�åP=���ƫŚºƳō�ǀżpost hoc�ŵřŵ�ƱŚƄºƳ��
ƯǀĮƳŚǀ�źţ�Ʋƽ�Ƭĭǀźƀƿ���ƳŚƳřƺūƺƳ�Źŵ�Ʊƺų�Ŷƾ��řŹřŵ�ƶĩ�ƽ���ƱŻƹ�ƶƟŚƋř�

ºººƿǇŚºººŝ�ŶºººƳŵƺŝ�ơŚºººģ�Śŵƺºººŝ�ƩŚºººƯźƳ�ƱŻƹ�Śºººŝ�ŵřźºººƟř�Żř�źţ�
�åæé�åP=���ƩƹŶūè����

��
�ƩƹŶūç���ƱŚƳřƺūƺƳ�Źŵ�ƾƯŶǀĜǀƫ�žƿŵ�ƹ�ƱŻƹ�ƩǈŤųř�ƕƺǀƃæí��æåƩŚſ���

��źƀě��źŤųŵ��ƪĩ��

�ħŶƇBMI �ŵřŶƘţ�ŶƇŹŵ����ŵřŶƘţ�ŶƇŹŵ� �ŵřŶƘţ�ŶƇŹŵ� 

ƾƣŚģ��Percentile > 95���î��í�ê���ë��ì�è���æê��ì�é���
ƱŻƹ�ƶƟŚƋř��Percentile 85 � 95���çê��æë���çê��é�æê���êå��ì�æê���
ƩŚƯźƳ�ƱŻƹ��Percentile 5 � 85���ææå��ê�ìå���ææç��æ�ëî���ççç��í�ëî���
ƱŻƹ�Ʈĩ��Percentile <5���æç��ì�ì���æî��ì�ææ���èæ��ì�î���

ƾŝźģ�Ŝǀĩźţ�Ʊƺų�ƽŚƷ��������
ƭŚţ�ƩƹźŤƀƬĩ��(>170 mg/dl��çì��è�æì���èê��ì�çæ���ëç��ë�æî���
ŶƿźƀǀƬĭ�ƽźţ��>150 mg/dl���æì��î�æå���æî��ì�ææ���èë��è�ææ���

LDL-C��>110 mg/dl� æî��ç�æç���çç��ë�æè���éæ��î�æç���
HDL-C��< 35 mg/dl���èì��î�çè���èë��ç�çç���ìè��çè���

��

��
��
��
��

�ƩƹŶūè��ħŶƇ�ƶƀƿŚƤƯ�ƾŝźģ�Ŝǀĩźţ�Śŝ�ƱŻƹ�ƹ�Ŷƣ�ƽŚƷ��ƱŚƳřƺūƺƳ�Źŵ�Ʊƺų�ƽŚƷæí��æå�ƩŚſ���
ƱŻƹ�Ʈĩ��ƩŚƯźƳ�ƱŻƹ��ƱŻƹ�ƶƟŚƋř��ơŚģ�� �ħŶƇBMI 

�ƲǀĮƳŚǀƯ�řźŰƳřŹŚǀƘƯ�Ɲ� �ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř� �ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř� �ƲǀĮƳŚǀƯ�ŹŚǀƘƯ�ƝřźŰƳř� P-value 

ƭŚţ�ƩƹźŤƀƬĩ���æí�çå��çé�æêì���çî�çë��êæ�æêå���îè�èì��ìæ�æëç���åê�êë��èå�æêë��æè�å 

ŶƿźƀǀƬĭ�ƽźţ���æì�èí��ëç�îë���îé�êí��îå�îè���åç�éê��íæ�ææë���ëî�êè��æèæ��åç�å 

LDL-C �æê�æí��åê�îæ���éí�æî��êæ�íì���èê�çí��åì�îë���ëå�çí��ìí�îå��æì�å 

HDL-C �ìí�é��æí�éé���íè�ì��ìê�éæ���éè�ì��éè�èí���íè�æé��è�éç��åî�å 
��
��
��
��
��
��
��
��



ĩźţǀŝźģ�Ŝƾ�ŚƷƽŚưƳ�ƹ�Ʊƺų�ƿƱŶŝ�Ƶŵƺţ�ƶ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻̌

��
��
��

ŦŰŝ��
�����ŚººŤƳƿƶººƘƫŚƐƯ�Ū�į�ƱŚƄººƳ�źººƋŚů�ŵřŵƶººĩ���ì�æê�Żř�ŶººƇŹŵ�

ƱŚƳřƺūƺƳ�řŹřŵ�ƽ���ƱŻƹ�ƶƟŚºƋř���ƹí�é��������ơŚºģ�ƮºƷ�ŶºƇŹŵ��ºƳŵƺŝŶ��� �
ƷưƴĤǀƲ��ĩźţ�ƩǈŤųřǀ�ŝźģ�Ŝƾ�����ƪĪƃ�ƶŝ�Ʊƺų�ë�æî����Źŵ�ŶºƇŹŵ�

���ǇŚººŝ�ƭŚººţ�ƩƹźŤƀººƬĩè�ææźººţ�Źŵ�ŶººƇŹŵ�ƽ�Ƭĭººǀźƀƿ�ǇŚººŝ�Ŷ� �
î�æç�Źŵ�ŶººƇŹŵ�LDL-C�ƹ�ǇŚººŝ�çè�Źŵ�ŶººƇŹŵ�HDL-C�
Śěǀƿ��ř�Źŵ�Ʋƿ�ƵŵŹ�Ʋ�į�ƴſ�ƾ��Ŷƃ�ƵŶƷŚƄƯ�����ŹřŵŚºƴƘƯ�ƝǈŤųřƽ��ºŝ�ǀ�Ʋ

����ŚưƳ�źƔƳ�Żř�žƴū�ƹŵƿƶ�įƳŶŝ�Ƶŵƺţ�ƾŵ�ƿŶƄƳ�ƵŶ��ř�Źŵ�ºƿ��ƶºƘƫŚƐƯ�Ʋ
�źţ�ŢƔƬƛƽ�Ƭĭǀźƀƿ����řƺūƺƳ�Źŵ�Ʊƺºų�Ŷ���ƱŚºƳ�Śºŝ�ƱŻƹ���śƺºƬƐƯ���Źŵ�

ŚƤƯƿ����ƱŚƳřƺūƺƳ�Śŝ�ƶƀ���ƱŻƹ�ƶƟŚƋř�ƶŝ�ǈŤŞƯ�ƹ�ơŚģ��Śºě�ǀƿƲ����ŵƺºŝ�źºţ��
ƶƘƫŚƐƯ�řƽ����ƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�ǀ��ƕƺ�ƱŻƹ�ƶƟŚƋř��ƣŚģ�ƹ�ƾ����ƱŚºƳřƺūƺƳ�Źŵ�
ººƳřźƸţƾƶººŝ��ţźţººǀ�Ŝî�æì�ƹ�ŶººƇŹŵ�æ�ìŢººſř�ŶººƇŹŵ���æì���
ūŚůººǀţ�ƱŚǀººĪƬƾƯ�ƱřŹŚººĪưƷ�ƹ�ººǀƣŚººģ�ƹ�ƱŻƹ�ƶƟŚººƋř�Ʊřżƾ�Źŵ�

�ř�ƱŚƳřƺūƺƳƿƳřźƾ�����ƩŚſ�Źŵ�řŹ�çååë��æí��ƶŝ��ţźţǀ��Ŝè�æç���ŶºƇŹŵ�
��ƹí�ê���ř�ƹ�ŶƇŹŵ�ƿ�ŵŚƤƯ�Ʋƿ������ƩŚºſ�Źŵ�řŹ�źçååí��æî���ƶºŝ��ţźţ�ºǀ�Ŝ
æ�æê����ƹ�ŶƇŹŵè�í������������ƶºŝ�ƹŹ�ŶºƳƹŹ�Żř�ƶºĩ�ŶƳŵźĩ�ƁŹřżĭ�ŶƇŹŵ�

�řżƟř�ŶƃŹƿ�ƱŻƹ�Ƃ��ƣŚģ�ƹ�ƾ��ř�Źŵ�ƿ����ƴºſ�Ƶƹźºĭ�Ʋƾ�ŚĪů��ºƿ�ŵŹřŵ�Ţ��
ƱřŹŚººĪưƷ�ƹ�Źƺººě�ŶººưŰƯƳ�ººǀ�żººƃǀ�ƕƺƱŻƹ�ƶƟŚººƋřƣŚººģ�ƹ�ƾ�Źŵ�

ººƳřźƸţ�ƱŚººƳřƺūƺƳƾƶººŝ�řŹ��ţźţººǀ�Ŝæ�çæ�ƹ�ŶººƇŹŵ�í�ì�ŶººƇŹŵ�
���ŶƳŵźĩ�ƁŹřżĭ��ŚƤƯ�Źŵ�ƶĩƿ��ƶƘƫŚƐƯ�Śŝ�ƶƀ�į�źƋŚů���ì�æê��ŶºƇŹŵ�

�ƱŻƹ�ƶƟŚƋř�ƹ��ì�é�ŶƇŹŵ�ơŚģ���řƿ�ƤƯ�ƲŚŵƿ���ƳřźƸţ�ƱŚƳřƺūƺƳ�Źŵ�źƾ�
�ŵƺŝ�źţǇŚŝ����ƶºƘƫŚƐƯ�Źŵ�į�������ƱřŹŚºĪưƷ�ƹ�Źƺºě�ŶºưŰƯ���çå��Ư�ºǀ�Ʊřż
�ƱŻƹ�ƶƟŚƋř�����ŹřŵŚºƴƘƯ�ƪĪºƃ�ƶŝ�ƽ������ŝ�źºŤųŵ�ƱŚºƳřƺūƺƳ�Źŵ��ºǀ��Żř�źŤƄ

��ŵƺŝ�źƀě�ƱŚƳřƺūƺƳ���ƶƘƫŚƐƯ�Źŵ�řƽ�ŵ�ƿ�ƃ�źĮǀ��ƣŚºģ�ƕƺƾ����Ʊřźƀºě�Źŵ�
ŝǀ������ŵƺºŝ�ƱřźŤųŵ�Żř�źŤƄ�æî���ŚºƯř�Źŵ���ƶºƘƫŚƐƯ�į��źºƋŚů���ƶºƐŝřŹ�į�

ƴƘƯƾ�Źřŵƽ�ŝ�ǀ���ŵ�žƴū�ƹŵ�Ʋƿ��ŶƄºƳ�ƵŶ���ºƿ��ºſŹźŝ�Ĩƾ����źƸºƃƺŝ�Źŵ�
���ƃ�ƶĩ�ŵřŵ�ƱŚƄƳǀ��ƣŚºģ�ƕƺƾ������ºƳŻƹ�Ʈºĩ�ƹ�ƱŻƹ�ƶƟŚºƋř��ƾ��ŵřźºƟř�Źŵ�
�ƶººƘƫŚƐƯ�ŵŹƺººƯ�ƽţźţ�ƶººŝ�ººǀ�Ŝæ�ì��ŶººƇŹŵ�ê�æéƹ�ŶººƇŹŵ�� �

î�ç���Ţºſř�ŶƇŹŵ���çæ����ƶºƘƫŚƐƯ�řƽ��������ƎºſƺŤƯ�ũŶƴƴºſ�źƸºƃ�Źŵ�
ŚưƳƿƶ���į�ƳŶŝ�Ƶŵƺţƾ���������ţźţ�ƶºŝ�řŹ�ƱřźºŤųŵ�ƹ�Ʊřźƀě�Źŵ��ºǀ��Ŝí�çå��ƹ�

ë�çå�ĩ�ǀ����ǈƗř�ƖŝźƯ�źŤƯ�źŝ�ƭźĭƺƬ�ŵźĩ�ƭ��ƃǀ�Ƭĩ�ƕƺƾ�����ƱŻƹ�ƶƟŚºƋř�
ƣŚººģƾźººƛǇ�ƹ�ƽţźţ�ƶººŝ�ººǀ�Ŝç�ææ��ŶººƇŹŵ�ç�èƹ�ŶººƇŹŵ�� �

ë�ì��ŵƺŝ�ŶƇŹŵ���é���ŚƤƯƿƶƀ�į���ŚŤƳ�ŵƺūƺƯ�šŚƘƫŚƐƯ�ƿ�ƶƘƫŚƐƯ�Ū�į�
��ţ�řŹ�źƋŚůŚǀƿ��ĩŚůƹ�Ƶŵźĩ�Ŷƾ���ƺŝ�ǇŚŝ�Żř��Ư�Ʊŵǀ�����Źŵ�ƱŻƹ�ƶƟŚºƋř�Ʊřż
�ř�ƱŚƳřƺūƺƳƿƳřźƾ�Ţſř���çæƹ�æîƹ�æì�������ƱŚƄƳ�ƱřŹŚĪưƷ�ƹ�żĤƳŚſ

�ƶººĩ�ŶººƳŵřŵì�é��ƹ�źƀººě�ƱŚººƳřƺūƺƳ�Żř�ŶººƇŹŵ�ì�ê�Żř�ŶººƇŹŵ�
��ĪƯ�źŤųŵ�ƱŚƳřƺūƺƳżƿĪƾ���ƣŚģ�ƶŝ�ǈŤŞƯ�ƾ��ŶƴŤƀºƷ���ř�ºƿ��ºƤƤŰƯ�Ʋǀ�Ʋ

ººƃǀ�ƕƺƱŻƹ�ƶƟŚººƋřƳ�řŹ�ƱřźººŤųŵ�ƹ�Ʊřźƀººě�Źŵ�ººǀƶººŝ�ż�ţźţººǀ�Ŝ� �
è�æí����ƹ�ŶƇŹŵ�è�çé���ŶºƳŵźĩ�ƁŹřżºĭ�ŶºƇŹŵ���çç����ƶºƘƫŚƐƯ�į�
ŵƿźĮƽ��ĩ�ŵřŵ�ƱŚƄƳ��ƶè�æåĩźţ�ƱŚƳřƺūƺƳ�Żř�ŶƇŹŵ��ºǀ���ƶºŝ�ǈŤºŞƯ�ƶ

�ƱŻƹ�ƶƟŚƋř���ƹ�æ�ë���Ƴ�ŶºƇŹŵ��ºǀ���ƣŚºģ�Żř�żƾ����ºƯ�ŪºƳŹ�ƾ��ŶºƳźŝ��çè���
�ŵ�šƹŚƠţƿ���ƃ�Źŵ�ƵŶƃ�ƵŶǀ��ƕƺ�ƱŻƹ�ƶƟŚƋř���ƣŚºģ�ƹ�ƾƺƳ�Źŵ����ƱŚºƳřƺū

���Ţſř�ƲĪưƯŝ��ƶƫŵǀ��ĭŶƳŻ�ĨŞſ�ƪƾ�ƹ��ŚƷƺĮƫř�ƽ�ŸƜţ��ºƿƶ�řƽ�Ʊō����ŚºƷ
�ŶºƃŚŝ���ºƃǀ�ƣŚºģ�ƕƺƾ�ƹ��ƱŻƹ�ƶƟŚºƋř��ƩŚºſ�Źŵ�çåæå�ŹƺƄººĩ�Źŵ�
ŽźŞƣ��ţźţ�ƶŝ�ǀ��Ŝæ�í�ŶƇŹŵ����ƹ�æ�çå�ŶƇŹŵ������Ţºſř�ƵŶºƃ�ƱřƺƴƗ��

�çé�ř�ŚººƯř�ººƿƯ�Ʋººǀ�ƩŚººſ�Źŵ�ƱřżçååîººŤƳřĥŹō�ŹƺƄººĩ�Źŵ�ǀƲ�ƶººŝ�
��šŹƺƇçë��ƣŚģ�ŶƇŹŵ�ƾ���ƹ�çè����ƱŻƹ�ƶƟŚºƋř�ŶºƇŹŵ��ŵƺºŝ���çê���

ŚƤƯƿƶƀ�į�ŚŤƳ�ƿŚſ�Ūƿř�Śŝ�ŚƷŹƺƄĩ�ź�ºƿ��ĩŚºů�ƶºƘƫŚƐƯ�Ʋƾ�Śºě�Żř�ǀƿ�Ʋ
�Ư�Ʊŵƺŝǀ��ƣŚºģ�Ʊřżƾ���ƹ���ƱŻƹ�ƶƟŚºƋř����ř�ƱŚºƳřƺūƺƳ�Źŵ�ƿ�ºƳřźƾ��Ţºſř���
ƶƘƫŚƐƯ�řƽ���ƳŚĜºſř�Źŵ�ǀ�����ƩŚºſ�Źŵ�Śçåææ���ƹŹ�źºŝ�ƽ�æèæì���ƱřƺºūƺƳ�

������ŵřŵ�ƱŚƄƳ�ƶĩ�Ŷƃ�ƭŚŬƳřê�î����ŵřźƟř�ŶƇŹŵ��ơŚºģ�ƹ��é�çç���ŶºƇŹŵ�
�ƶŝ�ǈŤŞƯ���ƱŻƹ�ƶƟŚºƋř��ŶƴŤƀºƷ��çë����ƶºƘƫŚƐƯ�řƽ������źºƐƣ�ŹƺƄºĩ�Źŵ�

Ưǀ������ƣŚºģ�ƹ�ƱŻƹ�ƶƟŚºƋř�Ʊřżƾ������ƱřźºŤųŵ�Źŵ�řŹ�ë�çè�����Źŵ�ƹ�ŶºƇŹŵ�
��Ʊřźƀěê�èë������ŵźºĩ�ƁŹřżºĭ�ŶºƇŹŵ���çì��ưƷ��ºƴĤǀ����ŹƺƄºĩ�Źŵ�Ʋ

Żźŝººƿř�ƪººƿ�ŹřŶººƤƯ�Ʋåì�çîƺººŝ�ŶººƇŹŵ�ŵ��çí��ƶººŝ�ŢŞƀººƳ�ƶººĩ�
ƶººƘƫŚƐƯ�į�źţǇŚººŝ�ƮººƣŹ�źººƋŚů�ƽŵřŵ�ƱŚƄººƳ�řŹ���Ư�ŹŵƶººƘƫŚƐ�į� �

żƗƿżƽ���Ư�ƱřŹŚĪưƷ�ƹ�ǀĮƳŚǀ��������ƱřƺºūƺƳ�Ʊřźƀºě�Źŵ�ƭŚºţ�ƩƹźŤƀƬĩ�Ʋ� �
æëì�ƾƬǀƯ���İſŵ�źŝ�ƭźĭ�źŤǀƫ������ƱřƺūƺƳ�ƱřźŤųŵ�Źŵ�ƹ�æìå�ƾƬǀƯ��ƭźĭ

�İſŵ�źŝ��źŤǀƫ��ºŝ�ƹ�ŵƺºŝǀ���ŹřŵŚºƴƘƯ�ƝǈŤºųř�žƴºū�ƹŵ�Ʋƽ��ŵƺºūƹ�
Ţƃřŵ��çî���ƫŚů�Źŵ�ƾ��ř�ƶĩ��ºƿ�����ƶºƘƫŚƐƯ�Źŵ�ŹřŶºƤƯ�Ʋ�į����Źŵ�źºƋŚů�



�źưǀƬƗ�ŵřƺƟřŵƱřŹŚƨưƷ�ƹ�ƽ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻̀

��Ʊřźƀěæêæ�ƾƬǀƯ�İſŵ�źŝ�ƭźĭ�źŤǀƫ�ƱřźŤųŵ�Źŵ�ƹ�æêé��ƾºƬǀƯ���ƭźºĭ
�İſŵ�źŝ��źºŤǀƫ�������ŹřŵŚºƴƘƯ�ƍŚºŞţŹř�ƹ�ŵƺºŝ�ƽ��ºŝ�ǀ���źºƔƳ�Żř�žƴºū�ƹŵ�Ʋ

ƯǀĮƳŚǀ�����ŢºƃřŶƳ�ŵƺūƹ�ƭŚţ�ƩƹźŤƀƬĩ�Ʋ��Ư��ºǀĮƳŚǀ��źºţ�Ʋƽ�Ƭĭ�ºǀźƀƿ�Ŷ
Ʊƺų��ř�Źŵ�ƿ���ƶƘƫŚƐƯ�Ʋ���������ŹřŵŚºƴƘƯ�šƹŚºƠţ�ƮºƷ�Śŝ�žƴū�ƹŵ�Źŵƽ��řŹ�
ƄƳ���żƗ�ƶĩ�ŵřŶƳ�ƱŚƿżƽ��ƱřŹŚĪưƷ�ƹ���çî��Ƴǀ��żŚŤƳƿ�ƸŝŚƄƯ�Ūƾ���ºŝ�řŹ��ƶ

�ŵŹƹō�Ţſŵ��ŚŤƳ�ƹ�Ƶƿ�ř�Ūƿţ�řŹ�ƶƘƫŚƐƯ�ƲŚǀƿƯ�Ŷƾ�Ŷƴƴĩ���ƶºƘƫŚƐƯ�řƽ�Źŵ�
�ř�ơźƃƿ������ƮºƸƯ�ƶºĩ�ŵřŵ�ƱŚƄƳ�Ʊřź��źºţƿ��ºŝźģ�ƩǈŤºųř�Ʋƾ��Źŵ�Ʊƺºų�

��ƴºſ�ƱŚĩŵƺĩǀƲ�������Źŵ�ƂƷŚºĩ�ƶºſŹŶƯ�HDL-C��æ�æé��ŶºƇŹŵ���
Ţººſř�Ʊƺººų��èå���ưƷººƴĤǀººƃ�ƲǀřżººƟř�ƕƺƿźººţ�Ƃƽ�Ƭĭººǀźƀƿ��Ŷ

LDL-C����ƶŝ�ƭŚţ�ƩƹźŤƀƬĩ�ƹ��ţźţǀ��Ŝé�ê�ŶƇŹŵ���æ�é��ŶºƇŹŵ��ƹ�
è�ŶƇŹŵ�����ŚƤƯ�Źŵ�ƶĩ�Ŷƃ�ƁŹřżĭ�ƿ��ƶƘƫŚƐƯ�Śŝ�ƶƀ�į���Ư�źºƋŚů��ºǀ�Ʊřż

�ŝźģ�šǇǈŤųřƾ���Ʊƺų�ŵƺŝ�źŤưĩ���ř�Źŵ�ƿ��Ƴ�ƶƘƫŚƐƯ�Ʋǀ�Śě�żǀƿ��Ʊŵƺŝ�Ʋ
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����ƱŚƳřƺūƺƳ�ƹ�ŢſǇŚŝ���ƱŻƹ�ƶƟŚƋř�ƶŝ�ǈŤŞƯ���ƹơŚģ��źţǇŚŝ�ŢƔƬƛ�ƽ�
�źţ�Żřƽ�Ƭĭǀźƀƿ��������������śƺºƬƐƯ�ƱŻƹ�Śºŝ�ƱŚºƳřƺūƺƳ�ƶºŝ�ŢŞƀºƳ�Ʊƺºų�Ŷ

ŶƴŤƃřŵ����������ºŝ�ƶºƐŝřŹ�ŵƺºūƹ�ƶŝ�ƶūƺţ�Śŝǀ�ŚưƳ�Ʋ�ºƿƶ�į�������Śºŝ�ƱŶºŝ�Ƶŵƺºţ�
�ŝźģ�ƩǈŤųřƾ�ŚƷƽ��������ųŵ�ƪºƯřƺƗ�ƶŝ�ƶūƺţ��ƱŚƳřƺūƺƳ�Źŵ�Ʊƺų��ºǀ�ƪ

�ř�Źŵƿ�ř�ŵŚŬƿ���řŹř�ƹ�ƩǈŤųř�Ʋƿě�ŢƸū�ŜſŚƴƯ�ŹŚĪƷřŹ�ƶǀĮƄǀźƽ�Żř�
��ě�ƹ�Żƹźŝǀ��Ư�Ʊō�ŢƟźƄƾ�������ºţō�ƉŹřƺºƗ�Żř�ŶºƳřƺţƾ���ĭƺºƬū�Ʊō�ǀźƽ�

ŚưƳƿŶ�������ƶºĩ�ŚŬƳō�Żřƿ�ºĪƾ������ŝ�źºƐų�ƪºƯřƺƗ�Żř�ǀ�ŹŚºưƽ��ŚºƷƽ��ºŞƬƣ�ƾ�
ƣƹźƗƾ���ĩźţ�ƩǈŤųř�ǀ�ŝźģ�Ŝƾ�ŚƷƽ�ų�Ʊƺ�ƹ���ƶºŝ���ţŹŚºŞƗƾ��řżºƟř�ƿ�Ƃ

�ƩƹźŤƀººƬĩ�ŢººƔƬƛLDLźººţ�ƹ�ƽ�Ƭĭººǀźƀƿ�ŢººƔƬƛ�ƂƷŚººĩ�ƹ�Ŷ
��ƩƹźŤƀƬĩHDL�����ŵźĭ�ƆŴƄºƯ�ƹ�Ţſř��ºƿ����ƶºĩ�Ŷ��ƱŻƹ�ƶƟŚºƋř��ƹ�

ƣŚººģƾř�Źŵ�ººƿ�ƱřŹƹŵ�Źŵ�ƱŻƹ�ƩźººŤƴĩ��ŵŹřŵ�ƂººƤƳ�šǇǈŤººųř�Ʋ



ĩźţǀŝźģ�Ŝƾ�ŚƷƽŚưƳ�ƹ�Ʊƺų�ƿƱŶŝ�Ƶŵƺţ�ƶ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻́

ƳřƺūƺƳƾ���������ř�Źŵ�Ʊō�ƲŤºƃřŵ�ƶºĮƳ�ƩŵŚƘŤƯ�ƹ��ºƿ���ƱřŹƹŵ�Ʋƿ�ºĪƾ��Śºŝ�Żř�
ưƷřǀŢ�źţƿ�ƵřŹ�Ʋ�ŚƷƽ�ě�ǀĮƄǀźƽ�������ƶºŝ�ǈŤºŝř�Żř�ŝǀ�ŹŚºưƽ��ŚºƷƽ��ºŞƬƣ�ƾ�

ƣƹźƗƾƳřƺūƺƳ�Źŵ�ƾƫŚƀĭŹżŝ�ƹ�ƾƯ�ƾ�ŶƃŚŝ���
��

 

References 

1- Lawlor DA, Martin RM, Gunnell D, et al. 

Association of body mass index measured in 

childhood, adolescence, and young adulthood 

with risk of ischemic heart disease and stroke: 

findings from 3 historical cohort studies. Am J 

Clin Nutr. 2006; 83: 767-73. 

2- Habibzadeh N, Rahmani-Nia F, Daneshmandi 

H. The Effect of walking exercise on the amount 

of fat mass and serum insulin in obese girls. 

Zanjan Univ Med Sci J. 2010; 18: 20-5. 

3- Dehghan M, Akhtar-Danesh N, Merchant AT. 

Childhood obesity, prevalence and prevention. 

Nutr J. 2005; 4: 24. 

4- Ahmadi S, Shahsavari S, Ahmadi H, 

Tabatabaeifar T. Prevalence of overweight, 

obesity and underweight among high school 

students in Sanandaj: 2006-2007. Iran J 

Endocrinol Metab. 2010; 12: 153-9. 

5- Mahmudi A, Tajedini F, Ranjbar H, Moghimi-

Dehkordi B. Determinants of overweight and 

obesity in the middle school students of Pakdasht 

city, Tehran province. J Kermanshah Univ Med 

Sci. 2014; 18: 329-38. 

6- Mohammadpour-Ahranjani B, Rashidi A, 

Karandish M, Eshraghian MR, Kalantari N. 

Prevalence of overweight and obesity in 

adolescent students of Tehrani. 2000-2001: an 

epidemic health problem. Public Health Nutr. 

2004; 7: 645-8. 

7- Baker JL, Olsen LW, Sorensen TI. Childhood 

body-mass index and the risk of coronary heart 

disease in adulthood. N Engl J Med. 2007; 357: 

2329-37. 

8- Bjorge T, Engeland A, Tverdal A, Smith GD. 

Body mass index in adolescence in relation to 

cause-specific mortality: a follow-up of 230,000 

Norwegian adolescents. Am J Epidemiol. 2008; 

168: 30-7. 

9- Singhal N, Misra A, Shah P, Rastogi K, 

Vikram NK. Secular trends in obesity, regional 

adiposity and metabolic parameters among Asian 

Indian adolescents in north India: a comparative 

data analysis of two selective samples 5 years 

apart (2003, 2008). Ann Nutr Metab. 2010; 56: 

176-81. 

10- Misra A, Shah P, Goel K, et al. The high 

burden of obesity and abdominal obesity in urban 

Indian schoolchildren: a multicentric study of 38, 

296 children. Ann Nutr Metab. 2011; 58: 

203-11. 

11- Ogden CL, Carroll MD, Kit BK, Flegal KM. 

Prevalence of obesity and trends in body mass 

index among US children and adolescents, 1999-

2010. JAMA. 2012; 307: 483-90. 

12- Sabahi F, Akbarzadeh Tootoonchi MR. 

Comparative evaluation of risk factors in coronary 

heart disease based on fuzzy probability-validity 

modeling. J Zanjan Univ Med Sci. 2013; 22:  

73-83. 



�źưǀƬƗ�ŵřƺƟřŵƱřŹŚƨưƷ�ƹ�ƽ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˻̂

13- Fesharakinia A, Zarban A, Sharifzadeh GR. 

Lipid profiles and prevalence of dyslipidemia in 

schoolchildren in south Khorasan province, 

eastern Iran. Arch Iran Med. 2008; 11: 598-601. 

14Shiasi-Arani K, Ghasemi SE, Moravveji SA, 

Shahpouri-Arani A. Frequency of metabolic 

syndrome and type 2 diabetes among the obese 

children and adolescents in Kashan during 2009-

Feyz J. 2012; 16: 240-7. 

15- Prevention CfDCa, editor. Prevalence of 

abnormal lipid levels among youths e United 

States. 1999e20062010. 

16- Cugnetto ML, Saab PG, Llabre MM, 

Goldberg R, McCalla JR, Schneiderman N. 

Lifestyle factors, body mass index, and lipid 

profile in adolescents. J Pediatr Psychol. 2008; 

33: 761-71. 

17- Moayeri H, Bidad K, Aghamohammadi A,  

et al. Overweight and obesity and their associated 

factors in adolescents in Tehran, Iran, 2004�2005. 

Eur J Pediat. 2006; 165: 489-93. 

18- Hajian KO, Sajadi P, Rezvani A. Prevalence 

of overweight and underweight among primary 

school children aged 7-12 years(BABOL; 2006). J 

Babol Univ Med Sci. 2008; 10: 83-91. 

19- Hajian-Tilaki K, Heidari B. Prevalences of 

overweight and obesity and their association with 

physical activity pattern among Iranian 

adolescents aged 12�17 years. Pub Health Nut. 

2012; 15: 2246-52. 

20- Mohammadpour-Ahranjani B, Rashidi A, 

Karandish M, Eshraghian M, Kalantari N. 

Prevalence of overweight and obesity in 

adolescent Tehrani students, 2000�2001: an 

epidemic health problem. Pub Health Nut. 2004; 

7: 645-8. 

21- Mohamadpour Koldeh M, Fouladvand MA, 

Avakh Keysami M. Prevalence of overweight 

and obesity among  the girls of Busher that were 

14-17 years old. Iranian South Med J. 2012: 

221-31. 

22- Posadas-Sanchez R, Posadas-Romero C, 

Zamora-Gonzalez J, Mendoza-Perez E, Cardoso-

Saldana G, Yamamoto-Kimura L. Lipid and 

lipoprotein profiles and prevalence of 

dyslipidemia in Mexican adolescents. Metabolism. 

2007; 56: 1666-72. 

23- Simsek E, Akpinar S, Bahcebasi T, Senses D, 

Kocabay K. The prevalence of overweight and 

obese children aged 6�17 years in the west Black 

sea region of Turkey. Int J Clin Prac. 2008; 62: 

1033-8. 

24- Savva SC, Kourides YA, Hadjigeorgiou C, 

Tornaritis MJ. Overweight and obesity  

prevalence and trends in children and adolescents 

in Cyprus 2000�2010. Obes Res Clin Prac. 

2013. 

25- Hirschler V, Merono T, Maccallini G, Gomez 

Rosso L, Aranda C, Brites F. Impact of unhealthy 

lifestyle behaviors and obesity on cholesteryl ester 

transfer protein among adolescent males. Arch 

Med Res. 2011; 42: 53-9. 

26- Garcia E, Vazquez Lopez MA, Galera 

Martinez R, et al. Prevalence of overweight and 

obesity in children and adolescents aged 2-16 

years. Endocrinol Nutr. 2013; 60: 121-6. 



ĩźţǀŝźģ�Ŝƾ�ŚƷƽŚưƳ�ƹ�Ʊƺų�ƿƱŶŝ�Ƶŵƺţ�ƶ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˼˹

27- Bener A. Prevalence of obesity, overweight, 

and underweight in Qatari adolescents. Food Nutr 

Bull. 2006; 27: 39-45. 

28- Flores LS, Gaya AR, Petersen RD, 

Gaya A. Trends of underweight, overweight, 

and obesity in Brazilian children and adolescents. 

J Pediatr (Rio J). 2013; 89: 456-61. 

29- Azizi F, Rahmani M, Madjid M, et al. Serum 

lipid levels in an Iranian population of children 

and adolescents: Tehran lipid and glucose study. 

Eur J Epidemiol. 2001; 17: 281-8. 

30- Fesharakinia A, Zarban A, Sharifzadeh G-R. 

Lipid profiles and prevalence of dyslipidemia in 

schoolchildren in south Khorasan Province, 

eastern Iran. Arch Iran Med. 2008; 11: 598-601. 

31- Rezaei Kheirabadi M, Asghari G, Mirmiran P, 

Mehrabi Y, Azizi F. Comparison of body fat 

percentage with anthropometric indices for 

identification of metabolic syndrome in tehranian 

adolescents. J Babol Univ Med Sci. 2014; 16: 

25-34. 

32- Kuhestani H, Zand S, Baghchi N, Rezaie K. 

Prevalence of risk factors for atherosclerosis in 

children of patients with premature myocardial 

infarction. J Zanjan Univ Med Sci. 2008; 17:  

35-44. 

33- Kelishadi R, Hashemipour M, Sheikh-Heidar 

A, Ghatreh-Samani S. Changes in serum lipid 

profile of obese or overweight children and 

adolescents following a lifestyle modification 

course. ARYA Atheroscler. 2012; 8: 143-8. 

34- Ribas SA, Santana da Silva LC. 

Anthropometric indices: predictors of 

dyslipidemia in children and adolescents from 

north of Brazil. Nutr Hosp. 2012; 27: 1228-35. 

 



�źưǀƬƗ�ŵřƺƟřŵƱřŹŚƨưƷ�ƹ�ƽ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ��ƽîí���ŹƺƿźƸƃ�ƹ�ŵřŵźƯæèîé��

˺˼˺

Evaluation of Blood Lipids Status and Its Association with Body Mass Index of Adolescents 

in Qazvin 

 

Alimoradi F1, Jalilolghadr S2, Shab-bidar S3, Javadi A4, Javadi M5  
1Dept. of Nutrition, Children Growth Research Center, Qazvin University of Medical Sciences, Qazvin, Iran 

2Children Growth Research Center, Qazvin University of Medical Sciences, Qazvin, Iran 
3Dept. of Community Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran, Iran 

4School of Allied Sciences Tehran University of Medical Sciences. Tehran, Iran 
5Dept. of Nutrition, Children Growth Research Center, Qazvin University of Medical Sciences, Qazvin, Iran 

 

Corresponding Author: Javadi M, Dept. of Nutrition, Children Growth Research Center, Qazvin University of 

Medical Sciences, Qazvin Iran. 

E-mail: mjavadi@qums.ac.ir 

Received: 20 Jul 2014     Accepted: 24 Jan 2015 
��

��

Background and Objective: Overweight and obesity are the major health problems in the world. Increasing 

prevalence of overweight and obesity in children and adolescents is very important due to the effect on blood 

lipids composition and cardiovascular diseases. The purpose of this study was to investigate the blood lipids 

status and its association with body mass index among adolescents in Qazvin city, Iran. 

Materials and Methods: In this descriptive cross-sectional study, 318 individuals aged 10 to 18 years in 

Minoodar City of Qazvin were selected using cluster randomized design. Demographic, anthropometric and 

biochemical data were collected. Data were analyzed using t-test and ANOVA. 

Results: The results showed that 9.7% of the participant adolescents were underweight, 15.7% were 

overweight and 4.8% were obese. The prevalence of hypercholesterolemia, hypertriglyceridemia and 

elevated LDL cholesterol were 19.6%, 11.3% and 12.9%, respectively, and HDL cholesterol levels were 

lower than the recommended amount in 23% of the subjects. There was a significant correlation between the 

level of blood triglyceride and body mass index (P = 0.02). 

Conclusion: The overweight and obese adolescents had higher concentrations of blood triglycerides 

compared to the adolescents with optimal weight. Therefore, it seems that weight control is an effective way 

to reduce blood lipid metabolism disorders in adolescents. 
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