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ƶƬŬƯ�ưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

́̌

ƶƯŶƤƯ��
�����ưſǇŚţƾ�ƿĪƾ��šǈĪƄƯ�Żř���Ŷºū�ƽ����ƯŹƹŚų��ŚºěƹŹř�Źŵ�ǀ���ƹ�ƶºƳŚ
ſōǀ��Ś��Ư�śŚƀů�ƶŝƾ�ōƿŶ������ŵƹŶºů�źºƋŚů�ƩŚºů�Źŵæíëæëŝ�ǀ��ŹŚºư� �

��ưſǇŚţ�ƶŝ�ǈŤŞƯƾ��ř�Źŵ�ƿ�Ż�ƱřźĭŶƳƾƯ�ƾ�Ŷƴƴĩ��żƷƿ�ƶºƴ�ƽ�ŝ�źºƷ�ǀ��ŹŚºư
ưſǇŚţƾ��ř�Źŵ�ƿƱřź�íé�Ư�ǀƬǀ���ƹ�Ʊƺèêå��Ź�ŹřżƷ�ƿ���ŵŹƹōźŝ�ƩŚſ�Źŵ�ƩŚ� �

Ưƾ�ŵƺƃ����ř�Żř�ƶĩ��ºƿ�Ư�Ʋ�ºǀ��Ʊřżìè�Ư�ǀƬ�ºǀ���ƹ�Ʊƺççå����ŹřżºƷ�Ź�ºƿ��Ʊō�ƩŚ
���Ư�Ţųřŵźě�Ţƫƹŵ�Ǝſƺţƾ�ŵƺƃ��æç����ŚŬƳō�Żř�ƾƿ�����ř�źºŨĩř�ƶºĩ��ºƿ�Ʋ

ŝǀ�ƶŝ�ƱřŹŚư�ƫŵǀ�řźƃ�ƪƿ��ŵŚƈŤƣř�śƺƬƐƯŚƳ�Ǝƽ��ƳŚºƯŹŵ��ƾ�ŸƜţ�ƹ��ºƿƶ�řƽ�
�ƺĩ�źưƗƷŚţƾ������ŝ�źŧř�źŝ�ľǇƺưƘƯ�ƹ�ŶƳŹřŵ�ǀŹŚưƽ�ŚƷƾƿ�ƔƳ�ǀ�ŵ�źƿ�ŢºŝŚƹ��

ŝǀŹŚưƽ�ŚƷƽ�ŞƬƣ�ƾ��ƣƹźƗƾ�������ºƯ�Ţºſŵ�Żř�řŹ�ŵƺºų�ƱŚºū�ƾ����ŶºƴƷŵ
ŸƜţƿ�ŰƇ�ƶǀ��ƁŻƺƯō�ƹ�Ů�ŚƷƽ���ºƯ�ƭŻǇ�ƾ������ĭŶºƳŻ�šŶºƯ�ŶºƳřƺţƾ��ƹ
ĩǀƠǀ�ĭŶƳŻ�Ţƾ�Ʊō���ƶŝ�řŹ�ŚƷ���Ƹūƺţ�ƪŝŚƣ�ŹƺƏƾ�řżƟř�ƿ�ŶƷŵ�Ƃ��ƱŚƯŹŵ�
ř�ºƿŝ�ƲǀŹŚººưƽŹżţ�ººƿ���ƉŹřƺººƗ�ŵƺººų�ƶºĩ�Ţººſř�ŹźººĪƯ�Ʊƺºų�Ƣ

ƴŤūřśŚ�ŸěŚƳƿźƽ���řżƟř�ƶƬưū�Żř�ƿ����������źºŝ�ƲºƷō�śƺºſŹ�ƹ�ƲƷō�ŹŚŝ�Ƃ
ƹŹƽ�řƗƌŚƽ�Ƭųřŵ�ƾ���ƱŶŝ��ŤƳ�Źŵ�ƹǀ����ŝ�ƶŝ�ƱŶƃ�ǈŤŞƯ�ƶŬǀŹŚưƽ�ŚƷƽ�
ƺƳŚŧƿƶ��ƽ�ƃŚƳ�ƾ��Ʊō�Żř�ƶŝ�řŹ�ŵŹřŵ�ƩŚŞƳŵ��êƹé���ŝ�źŨĩřǀ��ƱřŹŚºư�řźºŝƽ�

ř�ƖººƟŹººƿŚººƷƹŹřŵ�Żř�ƪĪƄººƯ�ƲƽƵŶººƴƴĩ�ƶţǈººƃ��ƽººƷō�ƔƳ�Ʋººǀ�ź
ƯŚƀĩƹźƟŵǀ��Ư�ƵŵŚƠŤſř�Ʋƾ�Ŷƴƴĩ����ƱŵƹŵŻ�ŦƗŚŝ�ŵƺų�ƶĩ���ŸƜƯ�ŵřƺƯ�ƽ�

ŹƹźƋƽ��ƹŹ�ƱƺĤưƷ�ƽ��ŵ�ƹ�ƿ�Ź�źĮƿ�ŸƜƯ�żƽ���ŚƷƯƾ��ŵŵźºĭ����Ɲǈºţř
ƹŹƽ�Ư�ƾ��ƶƐŝřŹ�ŶƳřƺţ��ƽ��ŹřŵŚºƴƘƯ�ƽ�������ƱŻƹ�ŢŞƀºƳ�ƂƷŚºĩ�Śºŝ�����Ŷºƣ

����ŜŞºſ�ƹ�ŶƃŚŝ�ƶŤƃřŵ��ƷŚºţƺĩ�ƾ���������ř�Źŵ�ŶºƃŹ�šǈĪƄºƯ�ƹ�Ŷºƣ��ºƿ�Ʋ
ŝǀ��ƱřŹŚưŵƺƃ��îƹè���æ���řźŝŚƴŝ�ƿ��ƷŚĭō�Śŝ�Ʋƾ���ƵƺºŰƳ�Żř��ƽ�ŸƜţ��ºƿƶ�ƽ�
řƿ��Ư�ƹ�ŵřźƟř�ƲǀŸƜƯ�ŵřƺƯ�ƱřżƽŹŵ�ƿŤƟŚƾƯ�ƾ�ř�Ʊřƺţƿ��Śºŝ�řŹ�ƪĪƄƯ�Ʋ

ĥŹƿƮ��ŚºƷƽ�ŸƜţ��ºƿƶ�řƽ������ŵƺºưƳ�ƪºů�ŜºſŚƴƯ���Źŵƿ���ƟŚºĩŚƳ�ŢºƟŚƾ��ƹ�
��ŸƜƯ�ŵřƺƯ�ƩŵŚƘŤƯŚƳƽ����Ưř�ƹ�ŢƯǈſ�źŝ�ǀ���ĭŶºƳŻ�ƶºŝ�Ŷƾŝ�Źŵ�ǀ��ƱřŹŚºư
��ưſǇŚţ�ƶŝ�ǈŤŞƯƾ��ŧŐţ�ŹƹĥŚƯ�ǀ�ƶŝ�ź�řżſƾƿŵŹřŵ������ŽźŤºſř�Ʊŵƺºŝ�ǇŚŝ

ƀĩřǀţřŶǀ��ƃŚƳ�ƶĩ�ƺƾ���ŤƳō�ŵƺŞưĩ�Żř�ƾ�ƀĩř�ǀƱřŶ�ŚƷƽ�ŹƹźƋ�ƽ�ƔƳ��ºǀ�ź
ƹƿƯŚŤǀ�ƲE, C��æåƹ�ë��ƴĤưƷ�ƹǀŹŚŬƴƷŚƳ�Ʋƽ��ŚºƷƽ�ƳřƺŴŤºſř�ƾ�
�ĩƺěƾ��Ɯţ�ƹ�ǀǀ��ƱřƺŴŤſř�ƪĪƃ�ź�ŚƷ���ƃŚƳ�ƶĩƾ����ƀºƬĩ�ŵƺŞưĩ�Żř�ǀ��ƹ�Ʈ
ƹƿƯŚŤǀ��ƲD�Źŵ�ƿŤƟŚƾ��ř�Źŵ�ƿ���ŵřźƟř�ƲƯƾ��ŶºƃŚŝ����ưƀºū�šǈĪƄºƯ��ƾ�
ŻƿŵŚƽ��řźŝ�řŹ�ƽ��ǈŤŞƯ�ŵřźƟř����ŵŹřŵ�ƩŚŞƳŵ�ƶŝ��í�����ƶºŝ�ƶºūƺţ�Śŝ��ŚºŤƳƿ�Ū

����ŸƜƯ�ŵřƺƯ�ŵƺŞưĩ�ƶĩ�ƞƬŤŴƯƽ���ř�Źŵ�řŹ�ƿ�ŝ�Ʋǀ��Ư�ƱŚƄƳ�ƱřŹŚưƾ�ŵ��ŶºƷ
�ƮƷ�ƹ�ƴģ�ǀ��Źŵ�ƂƤƳ�Ʋƿ�ƟŚĩ�ŢƟŚƾŸƜƯ�ŵřƺƯ�ƽ�Źŵ�ưƀū�ŢƯǈſƾ�
�ůƹŹ�ƹƾ�ř�ƿ�ŝ�Ʋǀ��ŧŐţ�ƹ�ƱřŹŚưǀ���řżƟř�źŝ�Ʊō�źƿƯř�Ƃǀ��ĭŶºƳŻ�ƶºŝ�Ŷƾ�Źŵ�

řƿ��ŵřźºƟř�Ʋ���ƮºƷ�ƹ���ºƴģǀ��Ʋ�����ƱřŶºƤƟ�ŢºƬƗ�ƶºŝ�������ƹ�ŹŚºƯō�ƹ�šŚºƗǈƏř�
Ƶŵřŵ�ŚƷƽ�ƟŚĩ�ƾ��ƘƋƹ�Śŝ�ƶƐŝřŹ�Źŵ�ŶƴŤƀƯ�ƹ�ǀŸƜţ�Ţƿƶ�ƽř�ƿ��ŵřźºƟř�Ʋ

���ŹƺƄĩ�Źŵ�ſŹźŝ�ƭŚŬƳřƾ�ŚƷƽ���ƘƋƹ�ƶŝ�ƍƺŝźƯ�ǀŢ�ŸƜţ�ƿ�ř�ƶƿ��ŵřźƟř�Ʋ
ŹƹźƋ�ŹƺƄĩ�ŹŵƽƯ�źƔƳ�ƶŝ�ƾ�ŶſŹ���

��
�ƁƹŹƾſŹźŝ���
�����řºººƿƲ�ƶºººƘƫŚƐƯ���šŹƺºººƇ�ƶºººŝºººƘƐƤƯƾ�ºººƇƺţ�ǀƠƾ� �
�cross-sectional���ƹŹ�źŝƽ�ëæ�ŝǀŹŚư���ưſǇŚţ�ƶŝ�ǈŤŞƯ�ƾ��ŹƹĥŚƯ�

���ŝ�ƶŝ�ƵŶƴƴĩ�ƶƘūřźƯǀ�ſ�ƱŚŤſŹŚưǀřŶƸƄƫřŶ��ƕ������ƱŚƸƠºƇř�ƱŚŤºſźƸƃ
�ŵźĭ�ƭŚŬƳřƿŶ���ƕƺưŬƯ�Źŵ�æêå�����ưºſǇŚţ�ƶŝ�ǈŤŞƯ�ŵźƟ�ƾ�ŵ����żºĩźƯ�Ź

�����ƘƯ�ŽŚſř�źŝ�ƶĩ�ŶƴŤƃřŵ�ŵƺūƹǀŹŚ�ŚƷƽ���ŵƹŹƹ�ëæ�ŝǀ�ŹŚºư���śŚºŴŤƳř�
ŶƳŶƃ��ƘƯǀŚƷŹŚƽ��������ŝ�ƶºŝ�ǈŤºŝř��ƶƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�ǀ�ŹŚºưƽ��ưºſǇŚţ�ƾ�

�ŚƋŹ��ŹƹĥŚƯƿ�������ŝ�Ʋſ�ƹ�ƶƘƫŚƐƯ�Źŵ�Ţĩźƃ�ƶŝ�Ţǀ��Ʋæé���Śţçå��ƩŚſ
�ƘƯ�ƹǀŚƷŹŚƽ�����ƶƘƫŚƐƯ�Żř�ũƹźų�����ŝ�ƶŝ�ŵŶŬƯ�ƶƘūřźƯ�ƭŶƗǀ�ƱŚŤſŹŚư
�Ə�Źŵƾ����ƶƘƫŚƐƯ�ƱŚƯŻ���ƹƿ����ƶŝ�ǈŤŝř�ŚŝǀŹŚưƽ�Ŷƃ�ƿ�ŵŶƛ�Ŷƽ����źºƔƳ�Źŵ�

�Ŷƃ�ƶŤƟźĭ��ƮƷ�ƴģǀ�������ŚºƋŹ�ƭŶºƗ�šŹƺºƇ�Źŵ�Ʋƿ����Źŵ�Ţĩźºƃ�Żř�Ţ
ƶƯřŵř��ƽ��ƶƳƺưƳ��ŭźƏ������Ŷƃ�ũŹŚų�ƶƘƫŚƐƯ�Żř�ŚƷŶƳ���ř�Źŵ�ºƿ���ƶºƘƫŚƐƯ�Ʋ
ëæ���ŵźƟæé�ƫř�ƾ�çå���ƶƫŚſ���ƟŵŚƈţ�ƁƹŹ�ƶŝƾ���ŶƳŶƃ�śŚŴŤƳř�ƵŵŚſ���

��ŚƋŹ�Żř�žěƿ�����ƶƘƫŚƐƯ�Źŵ�Ţĩźƃ�Żř�Ţ���šŚƗǈƏřƟřźĭƺƯŵǀĨ���Śºŝ�
�����ƶƯŚƴƄºſźě�Żř�ƵŵŚƠŤſř�ºưƗƯƺƾ��Ɩºưū�Źƹōƽ�ŵźĭ��ºƿ���šŚºƗǈƏř��Ŷ

��Źŵ�ƶŝ�ƍƺŝźƯƿŢƟŚ�ŚƷƽ�řŸƛ�ƾƿ�����Żř�ƵŵŚƠŤſř�Śŝ�ƿ���ŶƯō�ŵŚçé�ƶŤƗŚſ���ƽ�
�ƺţ�ħřŹƺų��ŸƜţ�ŽŚƴƃŹŚĩ�Ǝſ�ºƿ��Ɩºưū�ƶ�Źƹōƽ�ŵźĭ��ºƿ��Ŷ���žĜºſ�ƹ
ƆųŚƃ�ŚƷƽ�Ƴƺų�ƾŝƺƬĭƺưƷ�ŮƐſ�ƶƬưū�Żř�ǀ�Ʋ�źĩƺţŚưƷ�ºƿ�ƹ�Ţ

źƟƿŤǀ���ŝ�ƵŶƳƹźě�Żř�Ʋǀ��Ŷƃ�ũřźŴŤſř�ƱřŹŚư���ƵƺºŰƳ��ƽ��ƵŻřŶºƳř��ĭ�ºǀźƽ�
źºººƟƿŤǀ�Żř�ƵŵŚƠŤºººſř�Ʋ�ƁƹŹIRAMƘţ�ŢºººƸū�ƹ�ŵƺºººŝ�ǀºººǀ�Ʋ

ŝƺƬĭƺưƷǀ���ƟřźĭƺţŚƯƹźĩ�ƁƹŹ�Żř�Ʋƾ��ƳƺŤºſ�ƾ��ŵźĭ�ƵŵŚƠŤºſř��ºƿ�ƹ�Ŷ
źĩƺţŚưƷƿ���Ư�ƁƹŹ�ƶŝ�Ţǀ��Ƙţ�ƹźºĪ�ǀºǀ�Ŷºƃ�Ʋ���řźºŝƽ�ƵŻřŶºƳř��ĭ�ºǀźƽ�
ƆųŚƃ�ŚƷƽ��Ŭƴſ�Ʋţ�ƾ���ŹřƺƳ�źŤƯ�Żř�ƽ����Ţƣŵ�Śŝ�æ�å�ƾŤƳŚſ�����źºŤƯ�ƹ
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ƱřŹŚƨưƷ�ƹ�ƂŝŚţ�ƱŚūźƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

́̀

ƹŻřźţƽ�źƴƟ�ƽ����Ţƣŵ�Śŝ�ê�å�ƺƬǀƧ����ƭźĭ��ƵŵŚƠŤſřŵźĭ�ºƿŶ��ŚƸƳ�Źŵ�ºƿ�Ţ
Ƶŵřŵ�ŚƷƽ�ř�ƿ�ſŹźŝ�Ʋƾŝ���ƭźºƳ�Żř�ƵŵŚƠŤºſř�Ś��ŸƜţ�ŹřżºƟř�ºƿƶ�řƽ�FP2�ƹ�
ƭźƳ���ŹŚºƯō�ŹřżƟřƽ���żŬţ�ŵŹƺºƯ�ºƿ��ƬŰţ�ƹ�ƶ�ºǀ����ŢºƟźĭ�Źřźºƣ�ƪ���řźºŝƽ�
ŚƤƯƿƶƀ��ƽ�Ư�ǀĮƳŚǀ�Źŵ�Ʋƿ��ŸƜƯ�ŵřƺƯ�ŢƟŚƽ���ƆųŚƃ�ƹ�ƞƬŤŴƯ���ŚºƷƽ�

�Ŭƴſ�Ʋţƾ���ŵŚºƤƯ�Śŝ�ƿ��ºƇƺţ�źǀ�������ƱƺºƯŻō�Żř�ƵŶºƃ�ƶT-Students��ƹ�
řźººŝƽººſŹźŝ�ƾ�ººŝ�ƍŚººŞţŹř�ǀƜŤƯ�ƲǀŚººƷźƽººưĩ�ƾƱƺººƯŻō�Żř�� �

Pearson Correlationſř�ƵŵŚƠŤŶƃ�����
��
ƿƶŤƟŚ�ŚƷ��

������ř�Źŵƿ���ƶƘƫŚƐƯ�Ʋëæ����Ư�Śºŝ�ŵźƟ��ºǀĮƳŚǀ��ƴºſ�Ʋƾ�æì�����ŵŹƺºƯ�ƩŚºſ�
ſŹźŝƾŶƴŤƟźĭ�Źřźƣ���ƯǀĮƳŚǀ�ƹ�Ŷƣ��ƱŻƹ�Ʋ BMI���ŵŹƺºƯ�ŵřźºƟř�Źŵ

ƶŝ�ƶƘƫŚƐƯ�ţźţ�ºǀ�Ŝê�éé �ƺºƬǀƧ��ƭźºĭ��ê�æêç �ƾŤƳŚºſ���źºŤƯƹ�ç�æî�
ƺƬǀƧ��ƖŝźƯ�źŤƯ�źŝ�ƭźĭŵƺŝ���ƩƹŶūæ�����

��

�ƩƹŶūæ��ƆųŚƃ�ƲǀĮƳŚǀƯ�ƹ�ƾƳřƹřźƟ�ƖƿŻƺţ�Ʋţ�ƽŚƷ�ƾŬƴſ�
��ƹ�Ŷƣ��ƱŻƹBMI��ŹƹĥŚƯ�ƾưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�Źŵ��

ƆųŚƃ�ŚƷƽŬƴſ�Ʋţ�ƾ��ƯǀĮƳŚǀƲ��ƘƯ�ƝřźŰƳřǀŹŚ��
�ƱŻƹ�Kg���ê�éé��ê�ê��
�Ŷƣ�Cm���ê�æêç��ê�ì��
ŚưƳƿƶ�ƽƳŶŝ�Ƶŵƺţ�ƾ��(BMI�kg/m2���ç�æî��ç�ç��
��

ƯǀĮƳŚǀ�Ư�Ʋ�ºǀ�Źŵ�Ʊřżƿ��Ʒƺŝźĩ�ŢºƟŚ�ºǀ��Řţƹźºě��šřŹŶǀ���ºŝźģ�ƹ�Ʋƾ��Źŵ�
���ƶŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ţźţǀŜ�ç�çè���ë�æééƹ��é�æì��ƶºĩ�ŵƺŝ�ƭźĭ�

�ŚƤƯ�Źŵƿ��Ư�Śŝ�ƶƀǀ�ŵŹřŶƳŚŤſř�Ʊřż��æèå��Ʒƺŝźĩ�ƭźĭǀ���šřŹŶéî��ƭźĭ�
Řţƹźěǀ���ƹ�Ʋèå��ŝźģ�ƭźĭ�ƾ��Źŵƿ����ŸƜƯ�ŢƃŹŵ�ƶſ�źƷ�ŢƟŚƽ��źŤưĩ�
�Ư�Żřǀ����ř�ƹ�ŵƺŝ�ŵŹřŶƳŚŤſř�Ʊřżƿ��ŝ�źƯř�Ʋǀ�Ƴ�źĮƳŚǀ��ƶºŝ�ŻŚ���ƹ�ƶºūƺţ�ºƿ��Źŵ�ƵĦ
ƯŻǀŸƜţ�ƶƴƿưſǇŚţ�ƶŝ�ǈŤŞƯ�ŵřźƟř�ƶƾƯ�ŹƹĥŚƯ�ƾ�ŶƃŚŝ��ƩƹŶū�ç�����

��

�ƩƹŶūç�Ư�ǀĮƳŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀƯ�ŹŚǀŹŵ�ƱřżƿŸƜƯ�ŢƃŹŵ�ŢƟŚƽ�ŚƤƯ�ƹ�ŚƷƿƱō�ƶƀ�ŵŚƤƯ�Śŝ�ŚƷƿ�źRDAŹŵ�� �
ŝ�ǀưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưƾŹƹĥŚƯ���

ŸƜƯ�ŢƃŹŵƽ��ƯǀĮƳŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀƯ�ŹŚǀŹŵ�ƱřżƿŢƟŚ��ƤƯŚŵƿŵŹřŶƳŚŤſř�ź��P- value��

ƷƺŝźĩǀšřŹŶ��é�èêtë�æéé��æèå��åê�å��P 

ŘţƹźěǀƲ��ê�æçtç�çè��éî��åæ�å��P 

ŝźģƾ��è�æîté�æì��èå��åæ�å��P 

��
ŚƤƯ�ºƿƶƀ�ƽƯ��ºǀĮƳŚǀƯ�Ʋ�ºǀŹŵ�Ʊřżƿ�Ź�ŢºƟŚ�ºƿ�ŸºƜƯ�żƽ���Ư�Śºŝ�ŚºƷººǀ�Ʊřż

����Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŵŹřŶƳŚŤſřƿ��Ź�źŨĩř�ŢƟŚƿ�ŸƜƯ�żƽ����Ư�Żř�źŤưĩ�ŚƷǀ�Ʊřż
��ŵŹřŶƳŚŤſř�ŝƺŵ�Ƶ�ƶŝ��ŹƺƏƽ��Ư�ƶĩ�ǀ�Źŵ�Ʊřżƿ�ƹ�ŢƟŚƿƯŚŤǀ��ƲA�ƹ��ƿƯŚŤǀƲ�

D��ƹƹƿƯŚººŤǀƲ�B12��ƹƀººƬĩǀƹŹ�ƹ�ƲººƷō��Ʈƽ�Śººŝ�åååæ�åP<�ƹ�
ƹƿƯŚŤǀƲ�Eƹ��ƿƯŚŤǀƲ�B3�ƹ�ƹƿƯŚŤǀƲ�K�ƹ�ƹƿƯŚŤǀƲC ƴţƺŤƴě���ºǀ�Ĩ
ſřǀ��ŝ��šǇƺƟ��Ŷ�ºǀţƺǀ�ƴƯ��Ʋǀż�ºƿ�����ºſŚŤě�ƹ�źƠƀºƟ��ƭƺǀ��Śºŝ�Ʈåæ�åP<�
ƶŝ��ƴƘƯ�ŹƺƏƾ�Źřŵƽ���Ư�Żř�źŤưĩ�ǀ��Ư�ŵŹřŶƳŚŤſř�Ʊřżƾ���ŶƃŚŝ���ƩƹŶūè���

������Ư�ƶºƘƫŚƐƯ�ŵŹƺºƯ�ŵřźƟř�Źŵ�ºǀĮƳŚǀ��ŝƺºƬĭƺưƷ�Ʋǀ�źĩƺţŚưƷ��Ʋ�ºƿ��ƹ�Ţ
źƟƿŤǀ�ƶŝ�Ʋ�ţźţǀ��Ŝê�ètç�ææ���ƹ�ë�ítê�èç���ƹ�éêtæíå�Ư�ƾ���ŶºƃŚŝ

�ŚƤƯ�ƹƿ�ř�ƶƀƿ�Ư�ƲǀĮƳŚǀƲ���Ư�Śŝ�ŚƷǀ�������ŮƐºſ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŵŹřŶƳŚŤſř�Ʊřż
ŝƺƬĭƺưƷǀ������ºƴƘƯ�ŹƺºƏ�ƶºŝ�Ʋƾ������Śºŝ�ƹ�Źřŵåê�åP<����Ư�Żř�źºŤưĩ��ºǀ�Ʊřż

��źĩƺţŚưƷ�ŮƐſ�ƹ�ŵŹřŶƳŚŤſřƿźƟ�ƹ�ŢƿŤǀƶŝ�Ʋ���ºƴƘƯ�ŹƺºƏƾ���Śºŝ�ƹ�Źřŵ
åæ�åP<Ư�Żř�źŤưĩ�ǀƯ�ŵŹřŶƳŚŤſř�Ʊřżƾ��ŶƃŚŝ��ƩƹŶūé����

��
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ƶƿŸƜţ�ŢǀƘƋƹ�ƾſŹźŝ�ƆųŚƃ�ƹ�ƽř�ƾưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�Źŵ�ƾƳƺų�ƽŚƷ� 

 

ƶƬŬƯ�ưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

́́

�ƩƹŶūè�Żƺţ�ƿźƟ�ƖƳřƹřƾƯ�ƹ�ǀĮƳŚǀƯ�ƲǀŹŵ�ƱřżƿŹ�ŢƟŚƿŸƜƯ�żƽ�ŚƤƯ�ƹ�ŚƷƿƱō�ƶƀ�ŵŚƤƯ�Śŝ�ŚƷƿ�źRDAŝ�Źŵ�ǀưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưƾŹƹĥŚƯ���

ŹƿŸƜƯ�żƽ��ƯǀĮƳŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀƯ�ŹŚǀŹŵ�ƱřżƿŢƟŚ��ƤƯŚŵƿŵŹřŶƳŚŤſř�ź��P- value��
Vit A�gx���åí�ççëtçì�éçê��íåå��åååæ�å��P 

Vit D�gx���íë�åtéé�å��ê��åååæ�å��P 

Mg)Vit E���éç�êtæí�ë��æê��åæ�å��P 

Vit K�gx���èç�éëtæé�éç��ìê��åæ�å��P 

(Mg) Vit B1 èî�åtåí�æ��æ�æ��NS 

(Mg) Vit B2 ìé�åtéæ�æ��ç�æ��NS��
(Mg) Vit B3��çë�æçtíç�æå��æê��åæ�å��P 

ƴţƺŤƳŚěǀſř�ĨǀŶ (Mg)��êé�åtçè�ç��ê��åæ�å��P 

(Mg) Vit B6��èì�åtæê�æ��ç�æ��NS 

šǇƺƟ��gx���åì�æçætéé�çíë��éåå��åæ�å��P 

æç�Vit B�gx���êë�åtèí�å��é�ç��åååæ�å��P 

ŝǀţƺǀƲ��gx���çë�êtèê�í��çê��åæ�å��P 

(Mg) VitC��åë�éétíç�éç��ìå��åæ�å��P 

(Mg) Ca��ëé�èæçtëê�ëçê��æèåå��åååæ�å��P 

(Mg) Mg��ëî�æéètêå�çéì��èíê��åæ�å��P 

(Mg) P îë�éèìtéê�æåèè��æçêå��åæ�å��P 

(Mg) K��ëí�ætèì�ç��ì�é��åæ�å��P 

(Mg) Fe çé�êtèí�ê��æè��åååæ�å��P 

(Mg) Zn éî�çtåè�ë��æå��åååæ�å��P 

��
�ƩƹŶūé�Żƺţ�ƿƳřƹřźƟ�ƖƾƯ�ƹ�ǀĮƳŚǀƆųŚƃ�Ʋ�ŚƷƽƳƺų�ƾ��ŝƺƬĭƺưƷǀźĩƺţŚưƷ��ƲƿźƟ��ŢƿŤǀţřźĩ��Ʋǀƴǀŝ�ƹ�ƲǀƬƾ�ŝƹŹǀƲ�� �

ŝ�ŹŵǀưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưƾŹƹĥŚƯ���
 

Ƴƺų�ƆųŚƃƾ��ƯǀĮƳŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀŹŚ��ŵŚƤƯƿŵŹřŶƳŚŤſř�ź��P value��
ƷŝƺƬĭƺưǀ�Ʋ�g/dl���ê�èt�ç�ææ��æê��åê�å��P��

źĩƺţŚưƷƿ�Ţ�����ë�ít�ê�èç��éé��åæ�å��P��
źƟƿŤǀ�Ʋ�ng/ml���éêtæíå��ææå��åæ�å��P��

��
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ƱřŹŚƨưƷ�ƹ�ƂŝŚţ�ƱŚūźƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

́̂

ŦŰŝ��
������ŚŤƳ�ƢŞƏƿ���ř�Żř�ƪƇŚů�Ūƿ��Źŵ�ƶƘƫŚƐƯ�Ʋƿ��ŸƜƯ�ŢƃŹŵ�ŢƟŚƽ���ŚºƷ
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ŹƺƏ ƪƯŚĩ Śŝ ƲƷō ĩźţǀŜ Ưƾ�ŵƺƃ ƹ řƿ�ƕƺºƋƺƯ�Ʋ �ŵƺºų �ŜŞºſ 

ƂƷŚĩ ƟźƓǀŢ śŸū ƲƷō Ưƾ�ŵƺƃ�ŝ�ƶĩ����ƱŶºŝ�ƲºƷō�Ʊō�ƩŚºŞƳŵ�ƶ
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ŵźĭƿ��Ư�ƶĩ�Ŷǀ�Źŵ�Ʊřżƿ����Ư�ƹ�źţ�ǇŚŝ�Ţƃƺĭ�ŢƟŚǀŹŵ�Ʊřżƿ�Ư�ŢºƟŚ�ºǀ�Ƶƺ

�żŞſ�ƹƿ�Śě�šŚŬǀƿƲ���Ư�Żř�źţǀ��ŵƺºŝ�ŵŹřŶƳŚŤſř�Ʊřż���ºƴĤưƷǀ��ŶºƇŹŵ�Ʋ

Řţƹźěǀ�ĥŹ�Ʋƿ��Ʈ��Řţƹźě�ŚƇƺƈųǀ�ů�ƲǀƳřƺƾ������ºŝźģ�ŶƇŹŵ�ƹ�ǇŚŝƾ�
�Ʒƺŝźĩ�ƹǀ�ĥŹ�šřŹŶƿ�Śě�ƮǀƿƲ���Ư�Żř�źţ�ºǀ����ºŝ�ŵŹřŶƳŚŤºſř�Ʊřżƺŵ��Ư�ºǀ�Ʊřż
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ƯōǀººſřƺƴǀŝƺººƬĭƺưƷ�ƹ�ŚƷŶǀƳ�ƲººǀƵŵƹŶººŰƯ�Żř�źººŤưĩ�ż�ƽŞƏ�ǀººƘƾ�

��ƵŶºƃ�ƁŹřżºĭ��ŶºƳř��î�ë����ƩŚºſ�Źŵ�çååç �źƈºƳ��ƂƳřŹŚºĪưƷƹ�
ƶƘƫŚƐƯ�řƽ��ř�Źŵƿ�ƯŻ�Ʋǀ������������Ŷºƃ�Ƶŵřŵ�ƱŚƄºƳ�Ʊō�Źŵ�ƶºĩ�ŶƳŵřŵ�ƭŚŬƳř�ƶƴ
�ƹ�ŮƐſƿƯŚŤǀ��ƲE�ưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ�Źŵ�ƾŚě�ǀƿƲ���ŮƐºſ�Żř�źţ

Ţººſř�ƩŚººƯźƳ��ë���ŹŚººŬƴƷŚƳƽ�ŚººƷƽƳřƺŴŤººſř�ƾ�šŚƈººŴƄƯ�Śººŝ�
řżººƟřƿƵźººƠů�Ƃ�ŚººƷƽººƬųřŵ�ƾſ�Źŵ�ººǀ�ƹ�ƱřƺŴŤººſř�ƹ�żººƜƯ�ƮŤƀ
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ƪưĪƯ�ƿŹŚƽ�ŝ�ƶ��ºſƹǀƶƬ�ƽ��ƀºƬĩ�ǀ�ƹ��Ʈƿ�ƯŚºŤǀ��ƲD���Śºſ�ƹ�ƿ���źºƇŚƴƗ�ź

ưĩǀ�Ư�śŚƾ���ƳřƺŴŤſř�Ʈĩřźţ�Ʊřƺţƾ���ř�Źŵ�řŹ�ƿ�ŝ�Ʋǀ��řżºƟř�ƱřŹŚưƿ�ŵřŵ�Ƃ�
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�ŵřŹ�ŮƐſƿƩŚĪ�ŚƷƽ����Ư�ƱŶŝ�Źŵ�ŵřŻō�ƾ�ŵźĭ���ř�ƶĤƳŚƴģ�ºƿ�Ư�Ʋ�ºǀ��Żř�Ʊřż
ƟźƓǀ�ƩƺĪƬƯ�Ţ���ƹ�ŚºƷ��żºƳōƿƮ��ŚºƷƽ��ºŤƳō�ƾ��ƀºĩřǀ����ŶºƃŚŝ�źţǇŚºŝ�ƱřŶ��

�ƀĩř�ŽźŤſřǀţřŶǀ��Ư�űŹ�ƺƾ�ŶƷŵ����������ƵŶºƃ�Ƶŵřŵ�ƱŚƄºƳ�šŚºƘƫŚƐƯ�Źŵ
��Ư�ƶĩ�Ţſřǀ�ƀĩř�ŽźŤſř�ƱřżǀţřŶǀƫŚƘƟ�ƹ�ƺǀ��ƀºĩř�źěƺºſ�ŢǀŵŶƿ�ž
��ř�Źŵ�ŻŚţƺƯƿ�ŝ�Ʋǀ�ƶŝ�ƱřŹŚư����ŹřŵŚºƴƘƯ�ŹƺºƏƽ�����ƫŚºů�Źŵ�ŢºſǇŚŝ�ƾ���ƶºĩ

Ưǀ��ºŤƳō�Ʊřżƾ��ƀºĩřǀƱřŶ��ŚºƷƾƿ���ƹ�ƱƺºĤưƷ�ƿ�ƯŚºŤǀ��ƲC�ƹ��ƿ�ƯŚºŤǀ��ƲE��
��ţŚţƺƬĭ�ƹ�ŻǇŚţŚĩǀ��Śě�ŻŚŤĩƹŵŹ�ƱƺǀƿƲ��������ºƯ�ƩŚºƯźƳ�ŪºƳŹ�Żř�źţƾ��ŶºƃŚŝ�� �

�æå��ƹë����ƶƘƫŚƐƯ�Źŵ�řƽ��ƶŝ�ƶĩ�����šŹƺºƇ�ƽŹƹźºƯ����Ǝºſƺţ���Žřŵ�ƹ
��Ŷƃ�ƭŚŬƳř�ƂƳřŹŚĪưƷ��ŧŚţ�ǀ����ƪºưĪƯ�ź�ºƿŹŚƽ��ºŤƳō�ƾ��ƀºĩřǀƱřŶ��ŚºƷƽ�
�ƹ�ƶƬưū�Żř�ƞƬŤŴƯƿƯŚŤǀ�ƲE�ſŹźŝ�ŵŹƺƯƾ�ƹ�ŢºƟźĭ�Źřźƣ����ƱŚƄºƳ

������ƪºưĪƯ�ƶĩ�Ŷƃ�Ƶŵřŵ�ºƿŹŚƽ��ºŤƳō�ƾ��ƀºĩřǀƱřŶ�����ĭƺºƬū�Źŵ�ŚºƷǀźƽ��Żř�
��ƀºĩř�ŽźŤſřǀţřŶǀ��ŧŚºţ�ƺǀ���ŵŹřŵ�ŢºŞŨƯ�ź��æå����ŚƸƳ�Źŵ�ºƿ���ƪºưĪƯ�Ţ

ƿŹŚƽ�ƹ�Śŝ�ƿƯŚŤǀƲ�Ź�ƹ�ŚƷƿŸƜƯ�żƽ��ŚºƷƽ��ºƯ�ŹƺĩŸºƯ�ƾ����ŦºƗŚŝ�ŶºƳřƺţ
ř�ƂƷŚĩƿƘƋƹ�Ʋǀŝ�Źŵ�ŜſŚƴƯŚƳ�Ţǀ�ŵŵźĭ�ƱřŹŚư�ææƹè����

��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƱřŹŚƨưƷ�ƹ�ƂŝŚţ�ƱŚūźƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

̂˺

ŶƤţƿźĪƄţ�ƹ�ź��
�����ŹƹźƋƽ����ƤŰţ�żĩźƯ�Żř�Ţſř�ǀ�ƴƯř�šŚƤ�ºǀ��řŸºƛ�Ţƾƿ���ƵŚĮƄºƳřŵ�

�Īƃżě�ƭƺƬƗƾ�����ŝ�ƭźŤŰƯ�ƪƴſźě�ƹ�ƱŚƸƠƇř�ǀ�ſ�ƱŚŤſŹŚưǀřŶƸƄƫřŶƽ�

��Ŷƫřƹ�ƹ�ƱŚƸƠƇřƿ��ǈŤŞƯ�ƱŚĩŵƺĩ�Ʋ����ř�ƭŚŬƳř�Źŵ�ƶĩ�ƿ�ƤŰţ�Ʋ�ºǀ����řŹ�ŚºƯ�Ƣ
ưƇǀ�ƶƳŚưƿŹŚƽŶƳŶƳŚſŹ��ƳřŵŹŶƣ�ƹ�źĪƄţ�ƩŚưĩ�ƾō�ƪưƗ�ƶŝ�ƿŶ���
��
��

References 

1- Fuchs G, Tienboon P, Khaled M, Nimsakul S. 

Nutritional support and growth in thalassaemia 

major. Arch Dis Child. 1997; 76: 509-12. 

2- Tienboon P, Sanguansermsri T, Fuchs G. 

Malnutrition and growth abnormalities in children 

with beta thalassemia major. Southeast Asian J 

Trop Med Public Health. 1996; 27: 356-61. 

3- Fikry S, Saleh S, Sarkis N, Mangoud H. Study 

of serum zinc in relation to nutritional status 

among thalassemia patients in Damanhour 

Medical National Institute. J Egypt Public Health 

Assoc. 2003; 78: 73-93. 

4- Zimmermann M, Fucharoen S, Winichagoon P. 

Iron metabolism in heterozygotes for hemoglobin 

E (HbE), alpha-thalassemia 1, or beta-thalassemia 

and in compound heterozygotes for HbE/beta-

thalassemia. Am J Clin Nutrition. 2008; 88:  

1026-31. 

5- Pranzetti P, Manca L, Cuccuru G. Nutritional 

habits of homozygote beta-thalassemic subjects. 

Boll Soc Ital Biol Sper. 1984; 60: 383-9. 

6- Nasr M, Ali S, Shaker M. Antioxidant 

micronutrients in children with thalassaemia in 

Egypt. East Mediterr Health J. 2002; 8: 490-5. 

7- Samarrai A, Adaay M, Al-Tikriti K and et al. 

Evaluation of some essential element levels in 

thalassemia major patients in Mosul districa, Iraq. 

Saudi Med J. 2008; 29: 94-7. 

8- Tiosano D, Hochberg Z. Endocrine 

complications of thalassemia. J Endocrinol 

Investigat. 2001; 24: 716-23. 

9- Abdulrazzaq Y, Ibrahim A, Dawson K. â-

Thalassemia major and its effect on amino acid 

metabolism and growth in patients in the United 

Arab Emirates. Clin Chim Acta. 2005; 352:  

183-90. 

10- Das N, Das Chowdhury T, Chattopadhyay A, 

et al. Attenuation of oxidative stress-induced 

changes in thalassemic erythrocytes by vitam E. 

Polish J Pharmacol. 2004; 56: 85-96. 

11- Dissayabutra T, Tosukhowong P, Seksan P. 

The benefits of vitamin C and vitamin E in 

children with beta-thalassemia with high oxidative 

stress. J Med Assoc Thai. 2005; 88: 317-21. 

12- Soliman AT, El-Matary W, Fattah MM,  

Nasr IS, El Alaily RK, Thabet MA. The effect of 

high-calorie diet on nutritional parameters of 

children with beta-thalassaemia major. Clin Nutr. 

2004; 23: 1153-8. 

13- Weatherall DJ. The thalassemias. William 

hematology. Newyork: MCGraw-hill; 1995.  

14- Weatherall BJ, Cleyg JB. The Talassemia 

Syndrome. Blackwell science. 2001. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƶƿŸƜţ�ŢǀƘƋƹ�ƾſŹźŝ�ƆųŚƃ�ƹ�ƽř�ƾưſǇŚţ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�Źŵ�ƾƳƺų�ƽŚƷ� 

 

ƶƬŬƯ�ưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

̂˻

15- Shamshirsaz A, Bekheirnia MR, Kamgar M, 

et al. Metabolic and endocrinologic complications 

in betathalassemia major: amulticenter study in 

Tehran. BMC Endocr Disord. 2003; 12: 3-4. 

16- Azarkeivan A, Ahmadi MH, Hajibeigy B, 

Gharebaghian A, Shabeh Pour Z, Maghsoodlu M. 

Evaluation of Transfusion Reactions in 

Thalassemic Patients Referred to the Thehran 

Adult Thalssemia Clinic. J Zanjan Univ Med Scei. 

2009: 62; 57-66. 

17- Mirbehbahani N, Jahazi A, Rabie MR, Vafai 

F. Frequency of B thalassemia trait and carrien 

Gorgan, Iran. Pak J Med Sci. 2010; 26: 40-2. 

18- Nadeem I, Khalid H, Muhammad Y, Samina 

A. Ferritin Levels in Patients of Beta 

Thalassaemia Major. Inter J Pathol. 2004; 2:  

71-4. 

19- Chehkandi T. Study of hematologic 

parameters and F and A2 hemoglobin in parents 

of patients sufferring from major thalassemia in 

Birjand in 2002. J Sabzevar Univ Med Sci. 2003; 

10: 58-63. [In Persian] 

20- Nameer MW, Lamia MA, Naama M, Kadhum 

H. Iron status in subjects with athalassaemia 

minor. Haema. 2004; 7: 321-5. 

21- Zarezadeh Y, Ebrahimi E, Ghaydari ME, 

Amani A, Jalili A. The effects of aerobic exercise 

on body Iron indices in normal subjects and in 

patients with thalassemia major. J Kurdistan Univ 

Med Sci. 2000; 5: 1-6. [In Persian]. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƱřŹŚƨưƷ�ƹ�ƂŝŚţ�ƱŚūźƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíç��ƽŵ�ƹ�Źŷō�îæ��

̂˼

Assessment of Nutritional Status and Hematological Indices in Patients with Beta 

Thalassemia Major  
 

Tabesh M1, Modareszadeh M1, Ghasemghanbari SH1, Arian N1, Darvishi L1, Ghiasvand R2 

1Dept. of Nutrition, School of Nutrition and Food Sciences, Isfahan University of Medical Sciences, Isfahan, Iran. 

2Research Committee, School of Nutrition and Food Sciences, Isfahan University of Medical Sciences, Isfahan, Iran. 

 

Corresponding Author: Darvishi L, Dept. of Nutrition, School of Nutrition and Food Sciences, Isfahan University of 

Medical Sciences, Isfahan, Iran. 

E-mail: leilad_78@yahoo.com 

Received: 12 Jan 2012         Accepted: 7 May 2012 

 

Background and Objective: Thalassemia is an inherited disorder which is common in Iran.  Most 

thalassemic patients suffer from growth retardation due to economic and nutritional problems.  The majority 

of these patients die because of some chronic problems such as diabetes or cardiovascular disease.  

Nutritional assessment and intervention are important for improving the life expectancy and quality of living 

in thalassemic patients.  The aim of this study was to evaluate the nutritional status and hematological 

indices in patients with beta thalassemia major. 

Materials and Methods: In this cross-sectional study, 61 thalassemic patients, whom were referred to the 

Seyed-al-shohada Hospital in Isfahan, were enrolled.  Data on the dietary intake (micro-nutrient and macro-

nutrient intake) were obtained by 24-hr Food recall and analyzed with a Food Processor software.  

Demographic data were obtained by using General Questionnaires.  Statistical analyses were performed 

using student t-test and Pearson correlation.   

Results: Carbohydrate, protein and fat intakes were significantly lower than the standards (23.2 g, 144.6 g, 

and 17.4 g vs. 130 g, 49 g, and 30 g, respectively (P<0.05).  Most of the micronutrient intakes such as 

vitamins A, D, and B12, and Zink and calcium were lower than references.  Some hematological indices 

such as hemoglobin (11.2  ±3.5, P<0.05), hematocrit, and ferritin were significantly lower than the standards 

(32.5 ±8.6 and 180 ±45, P<0.01). 

Conclusions: Nutritional deficiencies were prevalent in these patients.  Therefore, it appears necessary to 

pay special attention to diet in thalassemic patients. 
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