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ƶºººƬŬƯ�ƱŚºººŬƳŻ�ƾĪºººƃżě�ƭƺººººƬƗ�ƵŚĮººƄƳřŵ�ƾººƄƷƹĦě��ƾººưƬƗ�ƽ 

ƹŵ�ƵŹ��ƽÏÑ��ƵŹŚưƃ��ƽÎÍÏ���ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟÎÐÖÒ���šŚŰƠƇÎ�Śţ�Ö 

��
ſŹźŝƾ�ŧŚţǀź��ƱƺƫƹŹŶƳŚƳ�ƀƬĩǀƮ�ƹ�ƹƿƯŚŤǀƲ�C�źŝ�ŶƳƹŹ�Ɓƺū�ĭŵŹƺųƾ�ĮŤƀĪƃƾ� �

ţ�ƱřƺŴŤſř�ǀŞǀŚ��
ƬƗ�źŤĩŵƾ�ƿƶƳŚĮæ��źŤĩŵ�ƄƟřǀƲ�ƵŵřŻŶưůř�ŤưƄůƾÏ 

ƺƳƿŶƴƀƵ�ƽƀƯ�ƺƩƹ� ��źƴƷŚŝ�ƱŚŤſŹŚưǀŝ��ƽŶěƺţŹř�ƵƹźĭƵŶĪƄƳřŵ�ƽĪƃżě�ƾ�ƵŚĮƄƳřŵ��ƭƺƬƗ�ƾĪƃżě��ƱŚƯźĩ�ƱŚƯźĩ�����com.gmail@aahorthoped���
ŢƟŚƿŹŵ��çë�î�îè�ƁźƿŸě������é�ë�îé��

��

ĪģǀƵŶ 
ƯŻǀƶƴ��ƝŶƷ�ƹ���ƩǈŤųř�Źŵ�Ɓƺū�ĭŵŹƺųƾ�ƱřƺŴŤſř�ƿĪƾ�řŻ�ţǈĪƄƯƾ�Ţſř�ƶĩ�ŝǀƱřŹŚư�ŹŚģŵ�ĮŤƀĪƃƾ�Śŝ�Ʊō�ƶūřƺƯ��ºƯƾ��ŶƴºƃŚŝ��Źŵ��ŶºƳƹŹ��Ɓƺºū�

ĭŵŹƺųƾ�ƱřƺŴŤſř�ƪƯřƺƗ�ŵŶƘŤƯƽ�ƂƤƳ�ŶƳŹřŵ�ƶĩ�ƿĪƾ�Żř�ƮƸƯ�źţƿƲ�Ʊō�ŚƷ�ŸƜţƿƶ�Ţſř����ƭŚŬƳř� Żř�ƝŶƷ�řƿƲ�ƶƘƫŚƐƯ��ſŹźŝƾ�ŧŚţǀź��ƱƺƫƹŹŶƳŚƳ�ƀƬĩǀƮ�ƹ�
ƹƿƯŚŤǀƲ�C�źŝ�ŶƳƹŹ�Ɓƺū�ƱŵŹƺų�ƱřƺŴŤſř�Ưƾ�ŶƃŚŝ. 

ƁƹŹ�ſŹźŝƾ��řźŝƽ�ƭŚŬƳř�řƿƲ�ƶƘƫŚƐƯ�ÎÐÖ�ŝǀŹŚư�ŵźƯ�ÎÕ���Śţ�ÒÍ�ƩŚſ��ƶĩ��ŹŚģŵ�ĮŤƀĪƃƾ�ƶŤƀŝ�ţǀŞǀŚ�ƹ�Ɵǀ�ǇƺºŞ�����ƹ�ŶºƳŵƺŝ�ƵŶºƃ���ŢºŰţ��ƪºưƗ��ºůřźūƾ�
ƟǀſŚƀĪǀƱƺ�ţǀŞǀŚ�ƣŹřź�ƶŤƟźĭ�ŶƳŵƺŝ�ŝƶ�ŹƺƏ�ƟŵŚƈţƾ�Źŵ�Ñ�Ƶƹźĭ�ƀƤţǀƮ�ŶƳŶƃ���ƶºŝ�ŝǀ�ƱřŹŚºư��Ƶƹźºĭ�Ʃƹř��ƱƺƫƹŹŶºƳŚƳ��šřƺƳŚºĩŵ���ƶºŝ�ŝǀ�ƱřŹŚºư��Ƶƹźºĭ�ƭƹŵ� �

ƀƬĩǀƮ�šŚƴŝźĩ�ƶŝ�ƷƵřźư�ƹƿƯŚŤǀƲ�D���ƶŝ�ŝǀƱřŹŚư�Ƶƹźĭ�ƭƺſ�ƹƿƯŚŤǀƲ�C�ƹ�ƶŝ�ŝǀƱřŹŚư�Ƶƹźĭ�ƭŹŚƸģ��ƶºŝ�������ƩźºŤƴĩ�Ƶƹźºĭ�ƱřƺºƴƗ��ºƷǀĢ�ƹŹřŵ�ƾºƿ�Ƶŵřŵ��ŶƄºƳ�� �
ŝǀƱřŹŚư��Żř�ŶƘŝÒƵŚƯ��Żř�źƔƳ�ŶƷřƺƃ�ŵřŹƿƟřźĭƺǀĪƾ�ƹ�ƫŚŝǀƴƾ�Ɓƺū�ĭŵŹƺųƾ�Śŝ�ƮƷ�ŚƤƯƿƶƀ��ŶƳŶºƃ.�ŚºŤƳ�ƿŪ��ºŝ�ƶ�ºſƹǀƶƬ�ƽ��ƭźºƳ��ŹřżºƟř SPSS 22 �ŵŹƺºƯ� �

ſŹźŝƾ�Źřźƣ�ŢƟźĭ��źŝřƽ�ŚƤƯƿƶƀ�ƽ�Ƶƹźĭ�ŚƷƽ�ƴſƾ�Żř�Ţƀţ ANOVA ƹ�řźŝƽ�ŚƤƯƿƶƀ�ƽ�ƯǀƱřż�Ɓƺū�ĭŵŹƺųƾ�Źŵ�Ƶƹźĭ�ŚƷƽ�ƞƬŤŴƯ�Żř�Ţƀţ�ŚƷƽ 
Chi Square�ƹ� Binary LogisticƵŵŚƠŤſř�ŵźĭƿŶ���

ƶŤƟŚƿ�ŚƷ��Źŵ�Ð�ƵŚƯ�Ʃƹř�žě�Żř�ůřźūƾ��ƯǀƱřż�Ɓƺū�ĭŵŹƺųƾ�Źŵ�Ƶƹźĭ�ƱƺƫƹŹŶƳŚƳ�ŝƶ�ŹƺƏ�ƴƘƯƾ�Źřŵƽ�ŝǀźŤƄ�Żř�Ƶƹźĭ�ƩźŤƴĩ�ŵƺŝ�ƾƫƹ�Ʋƿř�ƝǈŤųř�Żř�ƵŚƯ�
ƭƺſ�ƶŝ�ŶƘŝ�ƾƴƘƯ�Źřŵ�ŵƺŞƳ��Źŵ�ƫŚůƾ�ƶĩ�Źŵ�Ƶƹźĭ�ŚƷƽ�ƀƬĩǀƮ�ƹ�ƹƿƯŚŤǀƲ�C�ƝǈŤųř�ƴƘƯƾ�Źřŵƽƪĩ�Źŵ�ƩƺƏ�ƹŵ�Ư�ƵŹƶƘƫŚƐ�ƵŶƷŚƄƯ�ŶƄƳ���
ƶŬǀŤƳ��źǀĭƽ��ƵŵŚƠŤſř�Żř�ƱƺƫƹŹŶƳŚƳ�Ưƾ�ŶƳřƺţ�ŶƳƹŹ�ŞƏǀƘƾ�Ɓƺū�ĭŵŹƺųƾ�Źŵ�ƱřƺŴŤſř�řŹ�źƀţƿƖ�Ŷƴĩ�ƫƹƾ�ƵŵŚƠŤſř�Żř�ƀƬĩǀƮ�ƹ�ƹƿƯŚŤǀƲ�C�ŧŚţǀźƽ��źºŝ�
ŶƳƹŹ�ŞƏǀƘƾ�Ɓƺū�ĭŵŹƺųƾ�ŶƳŹřŶƳ. 

ĥřƹƱŚĭ�ƬĩǀŶƽ���ƱƺƫƹŹŶƳŚƳ�ƀƬĩǀ�Ʈ�ƹƿƯŚŤǀƲC��Ɓƺū�ĭŵŹƺųƾ�ƱřƺŴŤſř��
��

ƶƯŶƤƯ 

�����ƩǈŤųř�Źŵ��Ɓƺºū��ƱŵŹƺºų��ƱřƺŴŤºſř�ƿ�ºĪƾ�Żř��šǈƌºƘƯ�
ŶěƺţŹřƽ�Ţſř�ƶĩ�ƮƷ�Źŵ�ŶƳƹŹ�ĭŶƳŻƾ�ŝǀŹŚư�ŧŚţǀź�Ưƾ��ŵŹřŸºĭ�ƹ�
ƮƷ�źŬƴƯ�ƶŝ�řżƟřƿƂ�żƷƿƶƴ�ŚƷƽ�ƱŚƯŹŵ��ºƯƾ��ºĭŵŵź����ŶºƳƹŹ��Ưźºţǀ�Ʈ

���ƬůźƯ�ƶſ�ƪƯŚƃ�ƱřƺŴŤſřƶ��ƽ��Ưźţ��śŚƸŤƫř�ǀ���ƹ�ƮŻŚſŻŚŝƽ�Ưƾ�ŶƃŚŝ� �
� �
� �
� �

� �
�Ə�ƶĩƾ�ř�ƿ���ƩƺƬſ�řŶŤŝř�ƪůřźƯ�Ʋ�ŚƷƽ�ŝŚƸŤƫř�ƾ������ƶŤƀºĪƃ�ƖºƋƺƯ�Źŵ�

��ºƯ�Ɩưūƾ�������ŶºƯ�Ůºƃźţ�Śºŝ�ƹ�ŶƳƺºƃƿŚƷŹƺţŚƽ���ŦºƗŚŝ�ƅƺƈºŴƯ�
ĪƄţǀ��ƳřƺŴŤſř�ŢƀŝŹřŵ�ƪƾ�Ư�ƾ������śƺºſŹ�Śºŝ�Ʊō�Żř�žºě�ƹ�ŶƳƺºƃ
ƀƬĩǀ�ƹŹ�Ʈƽ�ř�ƿ�����Ưźºţ�ƶºƬůźƯ�ŢƀŝŹřŵ�Ʋǀ��Ʈ���ºƯ�ƪºƯŚĩƾ��ŵƺºƃ��Î���� �
� �
� �
� �

æ���įŶěƺţŹř�ƆƈŴŤƯ�ƄƳřŵǀŹŚ�ƵŶĪƄƳřŵ�įĪƃżě�ƾŝ��ǀƱŚŤſŹŚư�ƵŚĮƄƳřŵ��ƩƺſŹ�ƭƺƬƗ�Īƃżěƾ�řƿƱřź��ƱřźƸţ��

ç�ƆƈŴŤƯ��ŶěƺţŹřƽ�ŹŚƿŵŚŤſř��ƵŶĪƄƳřŵ�įĪƃżě��ƾŝ�ǀƱŚŤſŹŚư��źƴƷŚŝ�ƵŚĮƄƳřŵ�ƭƺƬƗ�Īƃżěƾ�ƱŚƯźĩ��ƱŚƯźĩ��
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źǀŧŚţ��ƱƺƫƹŹŶƳŚƳ�ƮǀƀƬĩ�ƹ�ƲǀƯŚŤƿƹC�źŝ�ŶƳƹŹ�Ɓƺū�ƾĭŵŹƺų 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÒ��

2 

ƪƯřƺƗ�ŵŶƘŤƯƽ�źŝ�ŶƳƹŹ�Ɓƺū�ƱŵŹƺų�ƱřƺŴŤſř�ŧŚţǀź�ŶƳŹřŵ�ƶĩ�
Żř�ƯǀƱŚ�Ʊō�ŚƷ�Ưƾ�Ʊřƺţ�ƶŝ�ŸƜţƿƶ�ƹ�ƪưĪƯ�ŚƷ�ƹ�ƷƺƱƺƯŹ�ŚƷ��ƵŹŚºƃř�

ŵźĩ��ÐƹÏ���Źŵ�ƯǀƱŚ�ƪưĪƯ�ŚƷ�ƹ��źºƇŚƴƗ�ƜţŸ�ºƿƶ�řƽ��ƮºƸƯ��źºţƿƲ�
ƂƤƳ�řŹ�ƀƬĩǀƮ�ƹ�ƹƿƯŚŤǀƲ�C�ŶƳŹřŵ���ƀºƬĩǀƮ��ƬºƇřƾ��źºţƿƲ��ŵŚºƯƵ�

ƵŶƳŻŚſ�ƽ�ƱřƺŴŤſř�Ţſř�ƹ�ƹƿƯŚŤǀƲC�Ƴ�ºǀż��ºŝƶ��ƱřƺºƴƗ��ŹƺŤĩŚºƟƺĩ�
řźŝƽ�ƷǀƀĩƹŹŶǀſǈǀƱƺ�ƹŵ�ſřǀƯōŶǀƶƴ��ƫƹźºěǀƲ�ƹ�Ǉ�ºƿżƿƲ��ƪºưƗ�
Ưƾ�Ŷƴĩ�ƶĩ�řƿƲ�Ƃƴĩřƹ�řźŝƽ�řƿŵŚŬ�Ʊĥǈĩ�ƹ�Źŵ�ŤƳǀ�ƶºŬ��ƲŤųŚºſ�

ŽƺƫŚĩ�ŹƹźƋƽ�Ţſř��ÑƹÐ���ƱŚƄƳ�Ƶŵřŵ�ƵŶƃ�Ţſř��ƶºĩ��ƯźºţǀƮ�
ƱřƺŴŤſř�ƶŤƀĪƃ�Źŵ�Źƺƌů�ĥŹ�ºƿƮ��ŚºƷƽ��řŸºƛƿƾ�ƤƟ�ºǀź���źºƔƳ� Żř��

ƹƿƯŚŤǀƲ�C�ƴƯźŬ�ƶŝ�ĪƄţǀƪ�ſƺƫŚĩƾ�Ưƾ��ŵŵźºĭ��ƶºĩ��ŢºƯƹŚƤƯ�Ʊō�
Źŵ�źŝřźŝ�Ƴ�ºǀƹź��ŚºƷƽ�ƵŵŹřƹ��źºŤưĩ�Żř��ƩŚºƯźƳ��Ţºſř��Ò���Żř�Ư�ºǀƱŚ�

ƱƺƯŹƺƷ�ŚƷ�Ƴǀż�Ưƾ�Ʊřƺţ�ƶŝ�ƱĥƹŹŶƳō�ŚƷ��ƵŹŚºƃř��ŵźºĩ����ƱƺƫƹŹŶºƳŚƳ�
ƭźƟ�ŹżţƿƤƾ�ƹźŤſřǀƿŚƷŶƽ�ƫƺŝŚƳōǀƱřż�Ưƾ�ŶƃŚŝ���ŧŚºţǀź��ƱƺƫƹŹŶºƳŚƳ�
Źŵ�ŵƺººŞƸŝ�Ʈĩřźººţ�ƱřƺŴŤººſř�Źŵ�ŝǀƱřŹŚººư�ŹŚººģŵ�ƺŘŤººſřŻƹźě�Źŵ�

šŚƘƫŚƐƯ�ŻƿŵŚƽ�ƱŚƄƳ�Ƶŵřŵ�ƵŶƃ�Ţſř��Õ�Ó�������ŚƯ�ŢƬƗ�ƲǀưƷ�ƶŝ
���Śţ�ƮƿŶƃ�Ʊō�źŝ��ř�ŹŵƿƲ�ƶƘƫŚƐƯ��ſŹźŝ�ƶŝƾ�ŧŚţǀź�řƿƲ�ŵřƺƯ�źŝ�ŶƳƹŹ�

Ɓƺū�ƱŵŹƺų�ĮŤƀĪƃƾ�ŻřŵźĜŝƿƮ���
��

ſŹźŝ�ƁƹŹƾ��
������ř�Źŵƿ�ŚƐƯ�ƲƶƘƫ��ƽ�ō�ƿƵŶƴ���źĮƳŝǀƱřŹŚư��ŵźºƯ�Źŵ��ƵŵƹŶºŰƯ��ƴºſƾ�
ÎÕ�Śţ�ÒÍ�ƩŚſ�ƶĩ�Żř�ŹŚţƿŲ�źƸƯ�ÎÐÕÕ��Śºţ��ºƸƯź�ÎÐÖÍ��ºŝƶ�ƫŵ�ºǀƪ�

ĮŤƀĪƃƾ�ƶƴţ�ƽ�ƱřƺŴŤſř�ţǀŞǀŚ�ƹ�ƟǀǇƺŞ�ƶŝ��žºƳřĥŹƹř�ŝǀ�ƱŚŤºſŹŚư�
ƩƺſŹ�ƪƤŤƴƯ�ƵŶƃ�ŶƳŵƺŝ�ŵŹřƹ�ƶƘƫŚƐƯ�ŶƳŶƃ�����ƶƘƫŚƐƯ�šŶƯ�ƩƺƏ�

Ò��ŵƺŝ�ƵŚƯ���ƭŚưţ�ŝǀƱřŹŚư�ŝ��ƶſƹǀƬƶ�ƽ�ůřźūƾ�Śŝ�ƯǀƶƬ��ŚºƷƽ��ƪºųřŵ�
ƩŚƳŚĩ�ƳřƺŴŤſřƾ�ŝƶ�šŹƺƇ�ƶŤƀŝ�ƵřźưƷ��Śºŝ�Ź�ºƿƮ��ƩŚºƳŚĩ�ƹ��šŚºŞŧ�
ţŚŤſřǀĨ�ƱƹŶŝ�ƟǀžĪ�Ʊŵźĩ�ƟǀǇƺŞ�ƱŚƯŹŵ�ƵŶƃ�ŶƳŵƺŝ. 

ƘƯǀŹŚ�ŚƷƽ�ũƹźų�Żř�ƶƘƫŚƐƯ�šŹŚŞƗ�ŶƳŵƺŝ�Żř: 

ĮŤƀĪƃƾ�ŚƷƽ�ŻŚŝ���ĮŤƀĪƃƾ�ŚƷƽ�ĥƺƫƺţŚěƿĨ���ŵƺūƹ�ĮŤƀĪƃƾ�
ƬŞƣƾ�Źŵ�ţǀŞǀŚ�ŵƺūƹ�ŵƿŢŝŚ�ƹ�ŝǀŹŚưƽ�ŚƷƽ�ƲƯżƯ�ƯŻǀ�ƶºƴ�řƽ�ƔƳ�ºǀź�
ŝǀŹŚººưƽ�ŚººƷƽ�ţŚƯƹŹººǀưƀƾ��ŝ�ŵƺººūƹǀŹŚººưƽ�ŚººƷƽƫƺŝŚŤƯ�ººǀ�ƹ�Ĩ

źĩƹŶƳřƿƲ�� �ĮŤƀĪƃƾ�ŚƷƽ�ůŚƳǀƶ�ŚŤƯƟǀż�ƿŚ�ĮŤƀĪƃƾ�ŚƷƽ��ƪºųřŵ�

ƬƈƠƯƾ�ƿŚ�ƶƳƺĭźƷ�ĮŤƀĪƃƾ�ƶĩ�Śŝ�ƁƹŹ�ƯǀƶƬ�ŚƷƽ�ƪųřŵ��ƩŚºƳŚĩ�
ƳřƺŴŤſřƾ�ŝƶ�šŹƺƇ�ƶŤƀŝ�ƪŝŚƣ�ƱŚƯŹŵ�ŵƺŞƳ�������Śºƿ�ƹ�ƶºŝ��źºƷ�ƫŵ�ºǀƪ�
ƵƹǈƗ�źŝ�ƟǀžĪ�Ʊŵźĩ�ţǀŞ�ºǀ�Ś�Ɵǀ�ǇƺºŞ�Ƴ�ºǀż�ŶƳřƿ�ºſŚĪǀƺƱ��ºƟǀžĪ�
Ʊŵźĩ�Ţƃřŵ�� �ŚƷŚƯƹźţƽ�ŵŶƘŤƯ�� �ŵƺūƹ�ĮŤƀĪƃƾ�ŚƷƽ�ŵŶƘŤƯ�Źŵ�
ƱŚưƷ�ƭřŶƳř�ƿŚ�ƭřŶƳř�ŚƷƽ�ŵƿźĮ�ŤƗřǀŵŚ��ƶºŝ��ƶºƳƺĭźƷ�ƹŹřŵ��ºƿŚ��ŵřƺºƯ�
ŹŶŴƯ�� �ƶƳƺĭźƷ�ŶƳřźŤƴĩƿſŚĪǀƱƺ�řźŝƽ�ƝźƈƯ�ƀƬĩǀ�Ʈ�ƹƿ�ƯŚºŤǀƲ�

C�ƹ�ƱƺƫƹŹŶƳŚƳ� 

źŝ�řƿƲ��ŽŚºſř�ÎÓÍ�ŝǀ�ŹŚºư�ŵŹřƹ��ƶºƘƫŚƐƯ��ŶƳŶºƃ�ƹ��ºŝ�� ƶ�šŹƺºƇ�
ƟŵŚƈţƾ�Źŵ�Ñ�Ƶƹźĭ�ƀƤţǀƮ�ŶƳŶƃ: 

ŝǀƱřŹŚư�Ƶƹźĭ�Ʃƹř��ŢŰţ�ƱřƺƴƗ�Ƶƹźĭ��ƱƺƫƹŹŶƳŚƳ�ÏÒ�ƯǀƬƾ��ƭźºĭ�
ƱƺƫƹŹŶƳŚƳ�ƺƳŚĩŵšř�źƷ�Ð�ƶŤƠƷ�ƿĨ��ŹŚºŝ��ºŝ��ƶ�šŹƺºƇ��ƳǈƌºƗƾ�

ŹŵƿŢƟŚ�Ưƾ�ŶƳŵźĩ. 

ŝǀƱřŹŚư�Ƶƹźĭ�ƭƹŵ��ŢŰţ�ƱřƺƴƗ�Ƶƹźĭ�ƀƬĩǀ�Ʈ��ƅźºƣ��šŚºƴŝźĩ�
ƀººƬĩǀƮ�ÎÍÍÍ�ƯǀººƬƾ�ƭźººĭ�ƹ�ƹƿƯŚººŤǀƲ�DÑÍÍ�Ŷººůřƹ�Źŵ�ŻƹŹ�
ŹŵƿŢƟŚ�Ưƾ�ŶƳŵźĩ. 

ŝǀƱřŹŚư�Ƶƹźĭ�ƭƺſ���ŢºŰţ��ƱřƺºƴƗ��Ƶƹźºĭ�ƹƿ�ƯŚºŤǀƲ�C���ƅźºƣ�
ƹƿƯŚŤǀƲ�C�ƱŚƃƺū�ÎÍÍÍ�ƯǀƬƾ�ƭźĭ�Źŵ�ŻƹŹ�ŹŵƿŚŢƟ�Ưƾ��ŶºƳŵźĩ.�
ŝǀƱřŹŚư�Ƶƹźĭ�ƭŹŚƸģ��ŢŰţ�ƱřƺƴƗ�Ƶƹźĭ��ƩźºŤƴĩ��ºƷǀĢ�ƹŹřŵ�ƾºƿ�

ŹŵƿŢƟŚ�ưƳƾ�ŶƳŵźĩ.��
ŚƷƹŹřŵƽ�ơƺƟ�Żř�ÑÕ�ŢƗŚſ�ŶƘŝ�Żř�ůřźūƾ�ƕƹźƃ�ƹ��Śºţ�Ð��ƵŚºƯ�
ŶƘŝ�Żř�ůřźūƾ�ƝźƈƯ��ŶƳŶƃ.�řźŝƽ�ƀƤţǀƮ��Ŷºƴŝƽ��ĮŤƀºĪƃƾ�Żř�
ƘƣƺƯǀŢ�ƯƺţŚƳōǀĨ�ƵŵŚƠŤſř�Ŷƃ�ƹ�źŝ�řƿƲ�ŽŚſř�ĮŤƀĪƃƾ�ŚƷ��ƶºŝ�
ŦººƬŧ�żĭƹźěƿƩŚººư��ƯººǀƳŚƾ�ƹ�ŵººƿƩŚŤƀ�ƀººƤţǀƮ�ŵźĭƿŶººƳŶ�ƹ� �
řźººŝƽ�ƘţǀººǀƲ�ƯººǀƱřż�ĭŶººƃŵźųƾ�ĮŤƀººĪƃƾ�Żř�ƤţººǀƮƀ�Ŷººƴŝƽ�

Vinquist Hansen��Ö� �ƵŵŚƠŤºſř�ŵźĭ�ºƿŶ���źºŝ�ř�ºƿƲ��ŽŚºſř�
ŝǀƱřŹŚư�ƶŝ�ƹŵ�Ƶƹźĭ�ƀƤţǀƮ�ŶƳŶƃ����
ţǀĚ�Î��ŝǀ�ƳřŹŚºưƾ��ƶºĩ��ĭŶºƃŵźųƾ�Ʊō��ŚºƷ��źºŤưĩ�Żř�ÒÍ��ŶºƇŹŵ�

žĪţŹƺĩ�ŵƺŝ�ƹ�ţǀĚ�Ï��ŝǀƳřŹŚưƾ�ƶĩ�ĭŶƃŵźųƾ�Ʊō�ŚƷ�ŝǀźŤƄ�Żř�
ÒÍ�ŶƇŹŵ�ŵƺŝ����źŤƀŝ�ƹŶŝ�Źŵƽ�Ţƀţ��ŚƷƽ�ŚƯŻō��ºƿƷŚĮƄƾ��ƪƯŚºƃ�

���Ưźſ�ŮƐſ��ŚŤƃŚƳ�Ŷƴƣƾ�ƀƬĩ�ǀ��ƫŚĪƫō��źƠƀƟ��Ʈǀ��ŻŚţŚƠƀƟ�Ʋ�ƹƿƯŚŤǀ�Ʋ
D3��Ţƀţ�ƹ�ŚƷƽ�ŶŞĩ�ƽ�řźŝƽ�ŝ�ǀŹŚưř��Ư�ŢſřƺųŹŵ�Ʊƾ�����ƹ�Ŷºƃ�Źŵ
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���ƵŶƷŚƄƯ�šŹƺƇƫǈŤųřƾ��ŝ�ǀ���Ư�ũŹŚų�ƶƘƫŚƐƯ�Żř�ŹŚưƾ��Ŷºƃ���ƭŚºưţ�
ŝǀƱřŹŚư�ŢŰţ��ƪºưƗ��ºůřźūƾ Closed Reamed Static Lock 

Intramedullary Nailing��Źřźºƣ��ŶºƴŤƟźĭ���řźºŝƽ��ƲºĮưƷ��ƱŶºƃ�
Ƶƹźĭ�ŚƷ�Żř�źƔƳ�ƕƺƳ�ůřźūƾ��ŝǀƳřŹŚưƾ��ƶºĩ��ŶƳřƿ�ºſŚĪǀƺƱ��ºƟǀžĪ�
Ʊŵźĩ�ƟǀǇƺŞ�ŶƴŤƃřŵ�������ºƯ�ũŹŚºų�ƶºƘƫŚƐƯ�Żřƾ��ŶƳŶºƃ���žºě�Żř�ÑÕ�
ŢƗŚſ��ƝŶƷ�Żř�ƶƘƫŚƐƯ�řźŝƽ�ŝǀ�ŹŚºư��ºƋƺţǀŮ�Ƶŵřŵ���ºƯƾ��Ŷºƃ�ƹ�

šŹƺƇŹŵ�ŚƋŹƿŢ�ŝǀŹŚư�ƫƹřǀƲ�Żƹŵ�ƹŹřŵ�řźŝƽ�ŝǀưŹŚ�ƕƹźƃ���ºƯƾ�
Ŷƃ�ƹ�žĜſ�ŝǀŹŚư�Żř�ŝǀƱŚŤſŹŚư�ųźţǀƆ��Ưƾ�Ŷƃ��ƫƹřǀƲ�ƹƿż�ºƿŢ�
ŝǀƱřŹŚư�žě�Żř�ųźţǀƆ�ƹŵ�ƶŤƠƷ�ŶƘŝ�ŢƸū�ŵŻŚŝƿŶ��ƮºųŻ�ƹ�Źŵ�

šŹƺººƇ�ƱŚººĪƯř�ƄººĩǀƱŶ�Ŵŝººǀƶ�ŚººƷ�ŵƺººŝ�ƹ�Źŵ�ººưƷǀƲ�ƱŚººƯŻ�
ŵřŹƿƟřźĭƺƾ�ƩźŤƴĩ��ƭŚºŬƳř���Ŷºƃ��ƹƿż�ºƿŢ��ŚºƷƽ��ŶºƘŝƽ�ŝǀ�ŹŚºư�Źŵ�
ƶŤƠƷ��ŚºƷƽ��ƮƄºƃ�ƹ��ƮºƷŵŻřƹŵ�ƹ��ƵŚºƯ��ƭŹŚºƸģ�ƹ��ƮŬƴºě��žºě�Żř�
ůřźūƾ�ŵƺŝ�ƶĩ�řŵŶŬƯ�ŵřŹƿƟřźĭƺƾ�ƭŚŬƳř��Ŷƃ�ƹ�ŤƳǀ�ƶºŬ��ƽ�Ʊō�Źŵ�
ƵŶƳƹźě��ƽ�ŝǀŹŚư�ŢŞŧ��Ŷƃ��ħǈƯ��ŚºƷƽ��Ɓƺºū��ĭŵŹƺºųƾ��ƪƯŚºƃ�

ƘƯǀŹŚ��ŚºƷƽ�ŵřŹ�ºƿƟřźĭƺǀĪƾ�ƹ�ƘƯ�ºǀŹŚ��ŚºƷƽ��ƫŚºŝǀƴƾ��ŶºƳŵƺŝ��ƪƯŚºƃ�
ƵŶƷŚƄººƯ�ƽ�ŽƺƫŚººĩ�ƪººě�ƵŶººƴƳŻ�Źŵ�ƪƣřŶººů�Ð�žĪţŹƺººĩ�Żř�Ñ�
žĪţŹƺĩ�ƱřƺŴŤſř�Źŵ�ŵřŹƿƟřźĭƺƾ��ŚºƷƽ�űŹ�ƹ��ºƳǀƮ�űŹ��ÎÍ��ƹ�

ƭŶƗ�ŵƺūƹ�ŵŹŵ�ƿŚ�žƳŹŶƴţ�Źŵ�ƪŰƯ�ĮŤƀĪƃƾ�ƹ��ƭŶºƗ��ŵƺºūƹ�
ŵŹŵ�ƭŚººĮƴƷ�ƲŤººƃřŸĭ�ƱŻƹ�ƹŹƽ�ƭřŶººƳř�ƶŤƀººĪƃ��ÎÎ���źººĭř�

ħǈƯ�ŚƷƽ�ơƺƟ�Śţ�Ò��ƵŚºƯ��ŻƺºƴƷ��ºŝƶ��Ţºſŵ�Ƴǀ�ƵŶºƯŚ��ŶºƳŵƺŝ��ºƫƹƾ�
ŵřŹƿƟřźĭƺƾ�ŚƷƽ�źſƿ�ƩŚ�ěǀŢƟźƄ�Źŵ�Ɓƺū�ĭŵŹƺųƾ�řŹ��ƱŚƄºƳ�
Ưƾ�ŵřŵ�ƶŝ�Ʊō�ųŚţǀź�Ɓƺū�ĭŵŹƺųƾ�ơǈƏř��ºƯƾ��Ŷºƃ�ƹ��ƶºĤƳŚƴģ�
ěž�Żř�řƿƲ�šŶƯ�Źŵ�ƹŵ�ŵřŹƿƟřźĭƺƾ�źſƿƩŚ�ěǀŤƟźƄƾ�Źŵ�Ɓƺū�

ĭŵŹƺųƾ�řŹ�ƱŚƄƳ�ưƳƾ��ŵřŵ�ƶŝ�Ʊō�ƭŶƗ�Ɓƺū�ĭŵŹƺųƾ��ơǈºƏř�
Ưƾ�Ŷƃ.�ŚŤƳƿŪ�ŝ�ƶſƹǀƬƶ�ƭźƳ�řżƟř�ŹÏÏ SPSS ŵŹƺƯ��ºſŹźŝƾ��Źřźºƣ�

ŢƟźĭ��řźŝƽ�ŚƤƯƿƀƶ�Ƶƹźĭ�ŚƷƽ�ƴſƾ�Żř�Ţƀţ�Anova�ƹ�řźŝƽ�
ŚƤƯººƿƀƶ�ƯººǀƱřż�Ɓƺººū�ĭŵŹƺººųƾ�Źŵ�Ƶƹźººĭ�ŚººƷƽ�ƞººƬŤŴƯ�Żř�
ƀţŢ�ŚƷƽ�Chi Square�ƹ Binary Logistic ƵŵŚƠŤſř�ŵźĭƿƵŶ�Ţſř.��
��

ƶŤƟŚƿ�ŚƷ��
�����Żř�ŵřŶƘţ�ÎÓÍ�ŝǀŹŚư�ŵŹřƹ�ƘƫŚƐƯºƶ�ƃº�ƵŶ�ÏÎ�ŝǀưºŹŚ�ƶŝ�Ǉŵƿƪ���

Żƿź�Żř�ƶƘƫŚƐƯ�ũŹŚų�ŶƳŶƃ��Ò�ŝǀŹŚư�ŝƶ�ƫŵǀƪ��ƝźƈºƯ��ŚºƷƹŹřŵƽ�
ĭǀƷŚƾ�řźŝƽ�źţŵƹŻ�Ɓƺū�ƱŵŹƺų�ĮŤƀĪƃƾ��Ñ�ŝǀŹŚư��ºŝƶ�ƫŵ�ºǀƪ�

ǈŤŝř�ƶŝ�ŢƳƺƠƗ�ƹ�ƳǀŻŚ�ŝƶ�ůřźūƾ�ŚƷƽ��ŵŶŬƯ�Î�ŝǀ�ŹŚºư��ºŝƶ�ƫŵ�ºǀƪ�
ǈŤŝř�ƶŝ�ŚƷŵŹŵƽ�Ƭĩǀƺƽ�ƹ�ƖƐƣ�ƝźƈƯ�ƀƬĩǀ�Ʈ�Î�ŝǀŹŚư�ŝƶ�ƫŵ�ºǀƪ�
řżƟřƿƂ�ŶƃƿŶ�Ưǀƪ�ƀƴūƾ�ƹ�ƖƐƣ�ƝźƈƯ���ƱƺƫƹŹŶºƳŚƳ�Ò�ŝǀ�ŹŚºư�
ŝ��ƶƫŵǀƪ�ƭŶƗ�ƶƘūřźƯ����ƖºƣƺƯ�ƶºŝ��ŢºƸū��ƭŚºŬƳř�ŵřŹ�ºƿƟřźĭƺƾ���ŚºƷ� �
Î�ŝǀŹŚư�ŝƶ�ƫŵǀƪ�ŚƯƹźţƽ�ŵŶŬƯ�ƹ�Ʈų�ƱŶƃ�ƯǀƬƶ�ƪųřŵ��ƱřƺŴŤºſř�
Żř�ƪŰƯ�ƃĮŤƀĪƾ�ƶĩ�ƳǀŻŚ�ƶŝ�ůřźūƾ�ŵŶŬƯ��Ţºƃřŵ�ƹ�Ñ�ŝǀ�ŹŚºư�
ƶĩ�źƋŚů�ƶŝ�Ưřŵřƶ�ƝźƈƯ�ƹŹřŵ�ŶƳŶƄƳ�ƹ��Śºŝ��ŚºƋŹƿŢ��ŵƺºų�Żř�

ƶƘƫŚƐƯ�ŝǀƱƹź�ŶƴŤƟŹ. 

ÎÐÖ ŝǀŹŚư�ƣŚŝǀƵŶƳŚư�Źŵ�Ñ�Ƶƹźĭ��Źřźºƣ��ŶºƴŤƟźĭ��ƶºĩ��šŚƈºŴƄƯ�
Ʊō�ŚƷ�Źŵ�ƩƹŶū�Î�źĩŷ�ƵŶƃ�Ţſř���

ƾƟřźĭƺººƿŵřŹ�ƽŚººƷ�ƱřŹŚººưǀŝ�Źŵ�ƶººŤƠƷ�ƽ�ƮƄººƃ�ƱŚƄººƳ�ŵřŵ�ƶººĩ� �
ƱřŹŚººưǀŝ�Ƶƹźººĭ�ƱƺƫƹŹŶººƳŚƳ�ŢŞƀººƳ�ƶººŝ�Ƶƹźººĭ�ƩźººŤƴĩ�Ɓƺººū�� �
ƾĭŵŹƺų�ƽźŤƸŝ��Ţſŵ�ƶŝ����ŶºƳŵŹƹō����ƩƹŶºūÏ���Źŵ��Ʋºƿř��Ƶƹźºĭ� �

ÏÍ�ŹŚºººưǀŝ��Ò�ÓÏ�ŶºººƇŹŵ��žºººě�Żř�Ƃºººƃ�ƶºººŤƠƷ�ŶƷřƺºººƃ�� �
ĨƿĥƺƫƺƿŵřŹ�ƹ�ƾƴǀƫŚŝ��Ɓƺºū��ƾĭŵŹƺºų�řŹ����Ţºſŵ� ƶºŝ��ŶºƳŵŹƹō� �

�ÎÐÓ�Ð OR=�ƹåçè�åP=��Źŵ�ƶĩ�ƾƫŚů�Ƶƹźĭ�ƽŚƷ��ƮǀƀºƬĩ�ƹ�
�ƲǀƯŚŤƿƹC�ŢŞƀƳ�ƶŝ�Ƶƹźĭ�ƩźŤƴĩ�ǈŤųřƝ�ƾƴƘƯ�ƽŹřŵ��ŶƴŤºƃřŶƳ 

�ƶŝ��Ŝǀţźţìì�å P=�ƹÒÓ�ÍP=��Źŵ�ƶŤƠƷ�ƽ�ƮƷŵŻřƹŵ�ÏÓ��ŹŚºưǀŝ�
�Ð�ÕÎ�ŶƇŹŵ��Żř�Ƶƹźĭ�ƱƺƫƹŹŶƳŚƳ�Ɓƺū��ƾĭŵŹƺºų����Ţºſŵ�ƶºŝ�

ŶººƳŵŹƹō�ƶººĩ�ƝǈŤººųř�Ʊō�Śººŝ�Ƶƹźººĭ�ƩźººŤƴĩ�ƾººƴƘƯ�Źřŵ�ŵƺººŝ� �
�èåç�è OR=�ƹåèè�åP=�Źŵ��ƾƫŚººů�ƶººĩ�ƝǈŤººųř�ƱřŹŚººưǀŝ�

Ƶƹźĭ��ƽŚƷ�ƮǀƀƬĩ�ƹ�ƲǀƯŚŤƿƹC�Śŝ��Ƶƹźºĭ��ƩźºŤƴĩ�Żř��źºƔƳ��ƽŹŚºƯō�
ƾƴƘƯ�Źřŵ��ŵƺŞƳ�ƶŝ�Ŝǀţźţ ÐÑ�Í P=ƹ�èí�åP=��Źŵ�ƵŚƯ�ƭŹŚƸģ�Żř�

ƱřŹŚưǀŝ�Ƶƹźĭ�ƭŹŚƸģ�ÏÖ��ŹŚºưǀŝ��ŶƷřƺºƃ��ĨºƿĥƺƫƺƿŵřŹ�ƹ��ƾƴǀƫŚºŝ�
Ɓƺū�ƾĭŵŹƺų�řŹ�ƶŝ�Ţſŵ��ŶºƳŵŹƹō��ƶºĩ�Źŵ��ƶƀºƿŚƤƯ��Śºŝ��Ƶƹźºĭ�
ƩźŤƴĩ�ƝǈŤųř�ƽŻźƯ��ŵƺŝ�åìè�åP=� ƹ�Źŵ�Ƶƹźĭ�ƽŚƷ��ƮǀƀºƬĩ�

ƹ��ƲǀƯŚººŤƿƹC�żººǀƳ�ƝǈŤººųř�Śººŝ�Ƶƹźººĭ�ƩźººŤƴĩ�ƾººƴƘƯ�Źřŵ��ŵƺººŞƳ� �
��Ŝǀţźţ�ƶŝÒÏ�ÍP=��ƹëè�åP=����
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źǀŧŚţ��ƱƺƫƹŹŶƳŚƳ�ƮǀƀƬĩ�ƹ�ƲǀƯŚŤƿƹC�źŝ�ŶƳƹŹ�Ɓƺū�ƾĭŵŹƺų 
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�ƩƹŶūæ��Ƶƹźĭ�šŚƈŴƄƯ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽŚƷ��
P Value ƪĩ�Ɩưū ƩźŤƴĩ�� �ƲǀƯŚŤƿƹC ƮǀƀƬĩ�� ƱƺƫƹŹŶƳŚƳ�� � � 

 ÎÐÖ ÐÔ ÐÓ ÐÑ ÐÏ ŵřŶƘţ   
îé�å   î�èæ  ë�èè  ê�çî  é�èç  Ʋſ   

ÏÐ Ò Ò Ó Ô 
�Ò�ÎÓ���  * �Ò�ÎÐ���  �Ö�ÎÐ���   �Ó�ÎÔ���   ��Ö�ÏÎ���  

ƩŚưƿżĭƹźě 

ÕÓ ÏÑ ÏÎ ÏÑ ÎÔ 
�Ö�ÓÎ���  �Ö�ÓÑ���  �Ð�ÒÕ���  �Ó�ÔÍ���  �Î�ÒÐ���  

ƾƳŚǀƯ 

ÐÍ Õ ÎÍ Ñ Õ 

ÓÑ�Í  

�Ó�ÏÎ���  �Ó�ÏÎ���  �Õ�ÏÔ���  �Õ�ÎÎ���  ���ÏÒ��  
ƩŚŤƀƿŵ 

ƾĮŤƀĪƃ�ƪŰƯ��

ÕÕ ÏÐ ÏÒ ÏÎ ÎÖ 
�Ð�ÓÐ���  �Ï�ÓÏ���  �Ñ�ÓÖ���  �Õ�ÓÎ���  �Ñ�ÒÖ���  

�Żř�źŤưĩêå��  

ÒÎ ÎÑ ÎÎ ÎÐ ÎÐ 

ÕÔ�Í  

�Ô�ÐÓ���  �Õ�ÐÔ���  �Ó�ÐÍ���  �Ï�ÐÕ���  �Ó�ÑÍ���  

�Żř�źŤƄǀŝÒÍ��  

ƾĭŶƃ�ŵźų 


ƵŶƃ�ƱŚǀŝ�ŶƇŹŵ�ƶŝ�ŵřŶƗř�ŶƳř����
��

�ƩƹŶūç��ƵŚƯ�Źŵ�ƱƺǀƳƺƿ�ŶƇŹŵ�ƿŚƤƯ�ƹ�ƞƬŤŴƯ�ƽŚƷƶƀ�ÉƵƹźĭ��ƩźŤƴĩ�Ƶƹźĭ�Śŝ�ŚƷ��
ƮŬƴě�ƵŚƯ ƭŹŚƸģ�ƵŚƯ ŤƠƷƶ�ƽƮƷŵŻřƹŵ�  ŤƠƷƶ�ƽƮƄƃ�   

í�îè�
��
�æè�å���

ë�îå���
�åìè�å���

è�íæ���
�åèè�å���

ê�ëç���
�åçè�å���

ƱƺƫƹŹŶƳŚƳ��
P value 

è�íê���
�ëè�å���

é�ìî���
�êç�å���

ë�ëì���
�èé�å���

ç�éæ���
�ìì�å���

ƮǀƀƬĩ��
P value��

è�íè���
�íå�å���

í�ìì���
�ëè�å���

ì�ëë���
�èí�å���

é�éé���
�êë�å���

ť�ƲǀƯŚŤƿƹ��
P value��

ë�íê�  ìè�  í�êë�  í�èì�  ƩźŤƴĩ��


ƵŶƃ�ƱŚǀŝ�ŶƇŹŵ�ƶŝ�ŵřŶƗř�ŶƳř���
��
Źŵ�ƵŚƯ�ƮŬƴě�Ƴǀż�ŝǀƲ�Ƶƹźĭ�ŚƷƽ�ƱƺƫƹŹŶƳŚƳ�ƹ��ƀºƬĩǀƮ�ƹ�ƹƿ�ƯŚºŤǀƲ�
C�Śŝ�Ƶƹźĭ�ƩźŤƴĩ�Żř�źƔƳ��Ɓƺºū��ĭŵŹƺºųƾ��ƝǈŤºųř��ƵŶƷŚƄºƯ�

ƵŶƃ�ƴƘƯƾ�Źřŵ��ŵƺºŞƳ��ºŝ�� ƶ�ŹƺºƏƽ��ƶºĩ��žºě�Żř��Ūƴºě��ƵŚºƯ�Ï�ŝǀ�ŹŚºư�� �
�Ð�Ó�ŶƇŹŵ��Żř��Ƶƹźºĭ���ƱƺƫƹŹŶºƳŚƳ�Ò�ŝǀ�ŹŚºư��Ô�ÎÑ��ŶºƇŹŵ��Żř�

Ƶƹźĭ�ƀƬĩǀ�Ʈ�Ó�ŝǀŹŚư��Ô�ÎÓ��Żř��Ƶƹźºĭ�ƹƿ�ƯŚºŤǀƲ�C�ƹ�Ô�ŝǀ�ŹŚºư�
�Ö�ÎÕ�ŶƇŹŵ��Żř�Ƶƹźĭ�ƩźŤƴĩ�ŹŚģŵ�ųŚţǀź�Źŵ�Ɓƺū�ĭŵŹƺųƾ�

ŶƳŶƃ�ƹ�Źŵ�ŚƸƳƿŢ�Î�ŝǀŹŚư�Żř�Ƶƹźĭ�ƱƺƫƹŹŶƳŚƳ��Î�Ð��ŶºƇŹŵ��ƹ�
Ï�ŝǀŹŚººư�Żř�Ƶƹźººĭ�ƀººƬĩǀƮ��Ö�Ò�ŶººƇŹŵ��ƹ�Ð�ŹŚººưǀŝ�Żř�Ƶƹźººĭ�
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�� ƲǀƯŚŤƿƹC��Ð�Õ�ŶƇŹŵ��ƹÏ�ŹŚưǀŝ�Żř�Ƶƹźĭ�ƩźŤƴĩ��Ñ�Ò�ŶƇŹŵ��
ƶŝ�ƪǀƫŵ�ƭŶƗ��ƾĭŵŹƺų�Ɓƺū�ŻŚǀƳ�ƶŝ�ūƾůřź�ŵŶŬƯ�řŶǀě��ŶºƳŵźĩ�
ƶĩ�ƝǈŤųř��Ƶƹźºĭ�����ƾºƴƘƯ�ŚºƷ��Źřŵ��ŵƺºŞƳ.��ƾºſŹźŝ���ƱřżºǀƯ��Ɓƺºū�

ƾĭŵŹƺų�źŝ�ŽŚſř��ƪºŰƯ��ĮŤƀºĪƃƾ�ƹ�Ư�ºǀƱřż��ĭŶºƃŵźųƾ�Źŵ�
Ƶƹźĭ�ŚƷƽ�ƞƬŤŴƯ�Źŵ�ƷǀĢ�ŵŹƺƯƽ�ƝǈŤųř��ŹŚºƯōƽ��ºƴƘƯƾ�Źřŵƽ�
řŹ�ƱŚƄƳ�ŶƳŵřŶƳ���
��

ŦŰŝ��
�����Śţ�Śūƾƿ�ƶĩ�ƤŰţǀ��šŚƤ�ſŹźŝ�ƞƬŤŴƯƾ�ƵŶƃ�Ţſř��Źŵ��ŵŹƺºƯ�
ŧŚţǀź�ƱƺƫƹŹŶƳŚƳ�ŝź�ŶƳƹŹ�ƯźţǀƮ�ĮŤƀĪƃƾ�Źŵ��ƱŚƀºƳř�ƫŚƐƯ�ºƘƶ�řƽ�

ŵƺºººūƹ�ŵŹřŶºººƳ��Ŷºººưůř�ƹ�ƂƳřŹŚºººĪưƷ�Źŵ�ºººƿĨ�ƶºººƘƫŚƐƯ�ƽ�
ŵřŹƿƟřźĭƺǀĨ�ƹ�ƷǀĥƺƫƺŤƀƿĨ�ƹŹƽ�Ɓƺĭźų��ƱŚƄºƳ��ŶºƳŵřŵ��ƶºĩ�

ƵŵŚƠŤſř�Żř�ƱƺƫƹŹŶƳŚƳ��ŦºƗŚŝ��źƀºţƿƖ��ŶºƳƹŹ��Ɓƺºū��ĭŵŹƺºųƾ�
Ưƾ�ŵŵźĭ��ÎÏ���Źŵ�ƱŚƀƳř�Ƴǀż��šŚºƘƫŚƐƯ�Ż�ºƿŵŚƽ�Źŵ��ŵŹƺºƯ��ŧŚºţǀź�

ƱƺƫƹŹŶƳŚƳ�ƭŚŬƳř�ƵŶƃ�ſřŢ�ƫƹƾ�ŝǀźŤƄ�Ʊō�ŚƷ�ƶŝ��ŧŚºţǀź�ř�ºƿƲ�ƹŹřŵ�
Źŵ��� ŻƹźěƺŘŤſřƶŤųřŵźě��ŶºƳř��ÎÐƹÎÏƹÔƹÓ���Źŵ�ř�ºƿƲ��ƶºƘƫŚƐƯ��ŚºƯ�

ƱŚƄƳ�ŵřŵƿƮ�ƶĩ��ƵŵŚƠŤºſř�Żř��ƱƺƫƹŹŶºƳŚƳ�Źŵ��ƶºſ��ƵŚºƯ�Ʃƹř��ƱŚºƯŹŵ�
ŦƗŚŝ�źƀţƿƖ�Ɓƺū�ĭŵŹƺųƾ�ƱřƺŴŤſř�Ưƾ�ŵƺƃ��ƯǀƱřż��Ɓƺºū�
ĭŵŹƺųƾ�ųŚţǀźƽ�ƹ�ƭŶƗ�Ɓƺū�ĭŵŹƺųƾ�Źŵ�Ƶƹźĭ��ƱƺƫƹŹŶºƳŚƳ�

Źŵ�ŚƤƯƿƶƀ�Śŝ�Ƶƹźĭ�ŚƷƽ�ŵƿźĮ�źŤưĩ�ŵƺŝ�ƫƹƾ�řƿƲ�ƝǈŤųř�Żř�źƔƳ�
ŹŚƯōƽ�ƴƘƯƾ�Źřŵ�ŵƺŞƳ�ƶĩ�ƿĨ�ŢƬƗ�Ưƾ�ŶƳřƺţ�ƭŶƗ��ºƯřŵřƶ��ƝźƈºƯ�
ƹŹřŵ�ŶƘŝ�Żř�Ð�ƵŚƯ�ŶƃŚŝ�ƹ�ŢƬƗ�ŵƿźĮ�Ʊō�Ưƾ�ŶƳřƺţ��ŵřŶºƘţ��ŵřźºƟř�
ŵŹƺƯ�ƶƘƫŚƐƯ�ŶƃŚŝ�řŸƫ�ŹřźĪţ�ƶƘƫŚƐƯ�Śŝ�ŵřŶƘţ�ƶƳƺưƳ��ŚºƷƽ�ŝ�ºǀźŤƄ�
ƲĪưƯ�Ţſř�ƶŝ�ŚŤƳƿŪ�ƴƘƯƾ�Źřŵ�źŬƴƯ�ŵŵźĭ. 

ƤƳƂ�ƀƬĩǀƮ�Źŵ�ƶƐŝřŹ�Śŝ�ĮŤƀĪƃƾ�ŚƷ�Źŵ�ƖŝŚƴƯ�ƞƬŤŴƯ�šƹŚƠŤƯ�
�Ţºſř��Żř��ºƿĨ��ƝźºƏ ��ƝƺĪƀºǀŝƹ��ƂƳřŹŚºĪưƷ��ÎÑ��Źŵ��ºƿĨ�
ſŹźŝƾ�ƫŚƳōŚŤƯǀż��ŶºƳŶƤŤƘƯ��ƶºĩ��ƀºƬĩǀƮ��ŧŚºţǀźƽ�Źŵ�ě�ºǀĮƄǀźƽ�Żř�

ĮŤƀĪƃƾ�ƷǀĚ��ŵŹřŶºƳ�ƹ�Żř��ƝźºƏ�ŵƿ�źºĮ ��ƪºƳƹř�ÎÒ� ƹ �ƲƳƺºŝ�
�ÎÓ��ƹ�ƱŚƄƳřŹŚĪưƷ�Źŵ�ſŹźŝƾ�ƫŚƳōŚŤƯǀżƽ�ŵƿźĮ�ƶŝ�ř�ºƿƲ�ŤƳǀ�ƶºŬ�

ſŹǀŶƳŶ�ƶĩ�ƀƬĩǀƮ�ƵřźưƷ�Śŝ�ƹƿƯŚŤǀƲ�D�ƂƤƳ�ě�ºǀĮƄǀźƽ��ƵŶºƴƴĩ�
ŵŹřŵ����� Ʊƺſƹřŵ�ÎÔ��ƹ�ƂƳřŹŚĪưƷ�Źŵ��ºƿĨ��ºƘƫŚƐƯƶ�ōƿ�ƵŶºƴ��źºĮƳ� �

Ð�ƶƫŚſ�ƹŹƽ�ƱřŵźƯ�ƹ��ƱŚºƳŻ�ÓÒ��ƩŚºſ�ƹ��źţǇŚºŝ��ƶºŝ�ř�ºƿƲ�ŤƳǀ�ƶºŬ�
ſŹǀŶƳŶ�ƶĩ�ƝźƈƯ�ƀƬĩǀƮ�ƹ�ƹƿƯŚŤǀƲ�D���ŶºƳƹŹ�Żř��Ţºſŵ�Ʊŵřŵ�
ƀƬĩǀƮ�řŹ�ƂƷŚĩ�Ưƾ��ŶºƷŵ�ƹ��ºƃǀƕƺ��ĮŤƀºĪƃƾ��ŚºƷƽ��ũŹŚºų�Żř�
ƱƺŤſ�šřźƤƟ�řŹ�Ƴǀż�ƂƷŚĩ��ºƯƾ��ŶºƷŵ�ƹ�Żř��ƝźºƏ�ŵƿ�źºĮ �ƩƹŹř 

�ÎÕ� ƹ�ƂƳřŹŚĪưƷ�Źŵ�ƿĨ�ƘƫŚƐƯƶ��ƺºſƹŵ��Źƺºĩ��Śºŝ��ƵŵŚƠŤºſř�Żř�
Ƶƹźĭ�ŚƷƽ�ƩźŤƴĩ�ƹ�ŚưƳƹŹřŵ�ƹŹƽ�ƱřŵźƯ�ÐÍ�Śţ�ÕÔ�ƶƫŚſ��ƶºŝ�ř�ºƿƲ�

ŤƳǀƶŬ�ſŹǀŶƳŶ�ƶĩ�Źŵ�ƱřŵźƯ�Śŝ�ŸƜţƿƶ��ŜſŚƴƯ�ƵŵŚƠŤſř�Żř��ƀºƬĩǀƮ�
ƹ�ƹƿƯŚººŤǀƲ�D�ŧŚººţǀźƽ�Źŵ�ĭƺººƬūǀźƽ�Żř�ŶººƳƹŹ�Żř�Ţººſŵ�Ʊŵřŵ�

ƀƬĩǀƮ�ŵŹřŶƳ��šŚƘƫŚƐƯ�ŻƿŵŚƽ�Źŵ�ƯŻǀƴƶ�ƍŚŞţŹř�ƀƬĩǀƮ�ƹ��ºƃǀƕƺ�
ĮŤƀĪƃƾ�ŚƷ�ƿŚ�ƍŚŞţŹř�Ʊō�Śŝ�ěǀĮƄǀźƽ�Żř�ƃ�ºĪŤƀĮƾ��ŚºƷ��ŵƺºūƹ�

ŵŹřŵ��ÎÖ��ƫƹƾ�ŚƯ�ŤƀƳřƺŤƳǀƮ�Źŵ�ƯŻǀ�ºƴƶ��ƍŚºŞţŹř��ƀºƬĩǀƮ�ƹ��ŶºƳƹŹ�
Ɓƺū�ĭŵŹƺųƾ��ĮŤƀºĪƃƾ��ŚºƷ��ºƘƫŚƐƯƶ��ƽ��ƘƯŚºūƾ�ě�ºǀřŶ��ºƴĩǀƮ��
Ŝƫƺĩ��ÏÍ��ƹ�ƂƳřŹŚĪưƷ�Źŵ�ƶƘƫŚƐƯ�řƽ�Źƹƽ�ÖÑ��ƮƳŚºų�ƿ�ƶƀºŗŚ�
ŹŚģŵ�ĮŤƀĪƃƾ�ŵƿƩŚŤƀ�ŵřŹƿŽƺ�ƶĩ�ŝ��ƶšŶƯ�Ó�ƶŤƠƷ��ƀºƬĩǀƮ�ƹ�
ƶƬĩ�ƀƬĩǀƩƹźƠ�ƝźƈƯ�ŶƳŵźĩ�ƶŝ�řƿƲ�ŤƳǀƶŬ�ſŹǀŶƳŶ�ƶĩ��ƵŵŚƠŤºſř�
Żř�ĩźţǀšŚŞ��ƹŚºůƽ��ƀºƬĩǀƮ�ƹ��ƒºƠů�Ư�ºǀƱřż�ŞƏǀ�ºƘƾ��ƀºƬĩǀƮ�ƹ�

ƱƺƯŹƺţřŹŚě�řźŝƽ�ĪƄţǀƪ�ŽƺƫŚĩ��ŜºſŚƴƯ���ŹƹźºƋƽ��Ţºſř��Źŵ�
ƘƫŚƐƯƶ��ƽ�ŚƯ�ƵŵŚƠŤſř�Żř�ƀƬĩǀƮ�ŧŚţǀźƽ�Źŵ�ŶƳƹŹ�Ɓƺū�ĭŵŹƺųƾ�

ĮŤƀĪƃƾ�ŢƃřŶƳ��ƿĨ�ƝǈŤųř��ƵŶºưƗ��ºƘƫŚƐƯƶ��ƽ��ŚºƯ��Śºŝ��Śºſƿź�
šŚƘƫŚƐƯ�ŵƺūƺƯ�řƿŢƀƴ�ƶĩ�ŚƯ�řźŝƽ�ƲĮưƷ�ƱŶƃ�ŝǀźŤƄ�ŝǀƱřŹŚư�

ƹ�ƝŸů�ƪƯřƺƗ�ƁƹŶŴƯ�ƵŶƴƴĩ�ƔƳǀź�ŻƹźěƺŘŤſř��ƎºƤƟ�ŝǀ�ƱřŹŚºư�
ŵźƯ�źŤưĩ�Żř�ÒÍ�ƩŚſ�řŹ�ŵŹřƹ�ƶƘƫŚƐƯ�ŵźĩƿƮ�Źŵ��ƫŚºůƾ��ƶºĩ��źºŨĩř�

šŚƘƫŚƐƯ�ŵƺūƺƯ�ƹŹƽ�ŝǀƱřŹŚư�ŝǇŚƽ�ÓÒ��ƩŚºſ�ƹ��ţƹźěƺŘŤºſřǀĨ�
ƭŚŬƳř�ƵŶƃ�Ţſř�řŸƫ�ƱŚưƷ�ŹƺƏ�ƶĩ�Źŵ��šŚºƘƫŚƐƯ ƩƹŹř �ÎÕ��ƹ 
Ŝƫƺĩ �ÏÍ��ƮƷ�ƵŹŚƃř�ƵŶƃ�Źŵ�ŵŹřƺƯ�řŹřŵƽ�ŸƜţƿƶ�ŜſŚƴƯ�ƹ�Źŵ�
ŵŹřƺƯƽ�ƶĩ�ƯǀƱřż�ƀƬĩǀƮ�ƹ�ƱƺƯŹƺţřŹŚě�Źŵ�ŵƹŶŰƯƵ�ƩŚƯźƳ�ŶƴƃŚŝ�

ƶŝ�ƳźƔ�Ưƾ�ŶſŹ�ƵŵŚƠŤſř�Żř�ƬĩƀǀƮ�ƹ�ƹƿƯŚŤǀƲ�D��ŧŚºţǀźƽ�ŝ�ºǀźŤƄƽ�
Źŵ�ŶƳƹŹ�ŞƏǀƘƾ�Ɓƺū�ĭŵŹƺųƾ�ŶƷřƺŴƳ�Ţƃřŵ.�Źŵ��ƶºƐŝřŹ��Śºŝ�

ƂƤƳ�ƹƿƯŚŤǀƲ�C�Źŵ�ŶƳƹŹ�ĮŤƀĪƃƾ�šŚƘƫŚƐƯ�ůǀƳřƺƾ�ŵŶƘŤƯƽ�
ŵƺūƹ�ŵŹřŵ� �ŻŚưƬǀƿ�ƹ�ÏÎ� ƹ�ƂƳřŹŚĪưƷ�Źŵ�ƶƘƫŚƐƯ�řƽ�ƹŹƽ�ÎÓ�
ƁƺƯ�ƶŝ�řƿƲ�ŤƳǀƶŬ�ſŹǀŶƳŶ�ƶĩ��ƵŵŚƠŤºſř�Żř��ºƿĨ�Żƹŵ��ƳǈƌºƗƾ�
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źǀŧŚţ��ƱƺƫƹŹŶƳŚƳ�ƮǀƀƬĩ�ƹ�ƲǀƯŚŤƿƹC�źŝ�ŶƳƹŹ�Ɓƺū�ƾĭŵŹƺų 
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ƹƿƯŚŤǀƲ�C�Ƭĩǀƶ�ƽ�ƪůřźƯ�ƯźţǀƮ�řŹ�źƀţƿƖ�Ưƾ�Ŷƴĩ�ƹ ƱŻƺƀƿŹŚſ�
�ÏÏ� ƹ�ƂƳřŹŚĪưƷ�Śŝ��ƶºƘƫŚƐƯ�ƹŹƽ�ÑÕ��ƁƺºƯ��ƶºŝ�ř�ºƿƲ�ŤƳǀ�ƶºŬ�

ſŹǀŶƳŶ�ƶĩ�Śŝ�ŹżţƿšŚƤ�ŹźĪƯ�ƪųřŵ�ƣŚƠƇƾ�ƹƿ�ƯŚºŤǀƲ�C��ŶºƳƹŹ�
Ɓƺū�ĭŵŹƺųƾ�ƱřƺŴŤſř�źƀţƿƖ�Ưƾ��ŵƺºƃ�ƹ�Źżţ�ºƿƢ��ƮºƷ��ƱŚºƯŻ�

ƹƿƯŚŤǀƲ�C�ƹ�ƹƿƯŚŤǀƲ�E�ŧŚţǀź�ŝǀźŤƄƽ�ŵŹřŶƳ��ŶƴģźƷ�Źŵ��ƶºƐŝřŹ�
Śººŝ�ŧŚººţǀšřź�ƹƿƯŚººŤǀƲ�C�ƹŹƽ�ƯźººţǀƮ�ŢººƟŚŝ�ŚººƷ�ƹ�ƮººųŻ�Ťƀººŝź�
�ÏÑƹÏÐ���źŧř�ŤƳōƾ��ƀºĩřǀƳřŶƾ��ÏÒ��ƹ��ƳŚƏźºſŶƋƾ��ÏÓ����ºŤƳōƾ�

ŻƹźƬĪºººſřƹźţř��ÏÕ�ƹÏÔ��ƹ�ĭŵŹƺųŚƯźºººſƾ��ÏÖ��šŚºººƘƫŚƐƯ�
ƳŚƀƳřƾ�ŵŶƘŤƯƽ�ŵƺūƹ�ŵŹřŵ�ƫƹƾ�Źŵ�ƶƐŝřŹ�Śŝ�ŧŚţǀź�ƹƿƯŚŤǀƲ�C�źŝ�

Ɓƺū�ĭŵŹƺųƾ�ƱřƺŴŤſř�řƿƲ�šŚƘƫŚƐƯ�ƀŝǀŹŚ�ŵƹŶŰƯ��ŶƴŤƀºƷ��
Źŵ�ƘƫŚƐƯƶ��ƽ�źƋŚů��ŚƯ�Śŝ�śŚŴŤƳř��Ƶƹźºĭ��ŚºƷƽ��ƲºĮưƷ��ƶºŝ�ř�ºƿƲ�
ŤƳǀƶŬ�ſŹǀŶƿƮ�ƶĩ�ƵŵŚƠŤſř�Żř�ƹƿƯŚŤǀƲ�C�ŧŚţǀź�ƫŚŝǀƴƾ�ŰƋřƹƾ�Źŵ�

ŶƳƹŹ�Ɓƺū��ĭŵŹƺºųƾ��ƱřƺŴŤºſř��ŵŹřŶºƳ.�Źŵ�ř�ºƿƲ��ƶºƘƫŚƐƯ��ŚºƯ�
ŤƀººƳřƺŤƳǀƮ�ººŝǀƲ�ƯººǀƱřż�Ɓƺººū�ĭŵŹƺººųƾ�ƹ�ƪººŰƯ�ƯƺţŚƳōººǀĨ�
ĮŤƀĪƃƾ�ƏŚŞţŹřƾ�ěǀřŶ�ƴĩǀƮ��ƴĤưƷǀƲ�ŝǀƲ�šŶƃ�ĭŶƃŵźųƾ�ƹ�
Ɓƺū�ĭŵŹƺųƾ�ƏŚŞţŹřƾ�ƵŶƷŚƄƯ���ŶƄƳƫŚůŹŵƾ�ƶĩ�ƴģǀƲ��ŹŚºƔŤƳř�

Ưƾ�ŢƟŹ�ƶĩ�ƯǀƱřż�Ɓƺū�ĭŵŹƺųƾ��ĮŤƀºŝƾ��ƶºŝ��šŶºƃ��ºſōǀŜ�

ƳřƺŴŤſřƾ�ƹ�ŢƟŚŝ�ƭźƳ�ƶŤƃřŵ�ŶƃŚŝ��Źŵ�ŝǀƱřŹŚư�ŚƯ�Źŵ�źƷ��ƶƬůźƯ�
ƯǀƱřż�Ɓƺū�ĭŵŹƺųƾ�Źŵ�ŝǀƱřŹŚư�ţǀĚ�Î�ĭŶƃŵźųƾ�ŝ�ºǀźŤƄ�Żř�
ŝǀƱřŹŚư�Śŝ��ĭŶºƃŵźųƾ�ţ�ºǀĚ�Ï��ŵƺºŝ��ºƫƹƾ��Śºŝ��Ţºƣŵ�Źŵ��ŵřŶºƘţ�

ƶƳƺưƳ�ŚƷ�ƶŝ�řƿƲ�ŤƳǀƶŬ�Ưƾ�ſŹǀƮ�ƶĩ��ƮºƸƯ��źºţƿƲ��ºƬƗŢ��ºƴƘƯƾ�Źřŵ�
ƱŶƄƳ�ƝǈŤųř�Źŵ�Ɓƺū�ĭŵŹƺųƾ��ŵřŶƘţ�Ʈĩ�ŝǀ�ƱřŹŚºư�Źŵ��źºƷ�
Ƶƹźĭ�Ưƾ�ŶƃŚŝ�ƹ�ŹřźĪţ�ƶƘƫŚƐƯ�Śŝ�ŵřŶƘţ�ŝǀźŤƄ�ŝǀƱřŹŚư�ƹ�Śŝ�ŵřŶƘţ�
Ƶƹźĭ�ŚƷƽ�źŤưĩ�Ưƾ�ŶƳřƺţ�ŚŤƳƿŪ�ƣŵǀƢ�źţƽ�ŝ�ƶŢſŵ�ŶƷŵ.��

��
ŤƳǀƶŬ�ĭǀźƽ��
������Śě�Źŵƿ�Ư�ƱŚƾ��ŤƳ�ƱřƺţǀƶŬ�ĭǀźƽ����ƶĩ�ŵźĩ�ƵŵŚƠŤſř�Żř��ƱƺƫƹŹŶºƳŚƳ�
Źŵ�ĮŤƀĪƃƾ�ŚƷ�ŦƗŚŝ�źƀţƿƖ�ŶƳƹŹ�Ɓƺū��ĭŵŹƺºųƾ��ºƯƾ��ŵƺºƃ�

ƫŚůŹŵƾ�ƶĩ�ƵŵŚƠŤſř�Żř��ƀºƬĩǀƮ�ƹ�ƹƿ�ƯŚºŤǀƲ�C��ŧŚºţǀź��ŰºƋřƹƾ�Źŵ�
ŶƳƹŹ�ŞƏǀƘƾ�Ɓƺū�ĭŵŹƺųƾ�ŵŹřŶƳ.��
��

ŶƤţƿźĪƄţ�ƹ�ź��
�����ƺƳƿ���ƳřŵŹŶºƣ�ƩŚưĩ�ƱŚĭŶƴƀƾ�������ƂºŴŝ�ƪƴºſźě�Żř�řŹ��ŶºěƺţŹřƽ�
ŝǀƯ�Żřźŝř�ƩƺſŹ�ƱŚŤſŹŚưƾ�ŶƳŹřŵ���

��
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Effect of Nandrolone, Calcium and Vitamin C on Union of Fracture of the Tibia 

 

Yeganeh A1, Ahmadzadeh Heshmati A2 
1Dept. of Orthopedics, Rasool Hospital, Faculty of Medicine, Iran University of Medical Sciences, Tehran, Iran. 

2Dept.of Orthopedics, Bahonar Hospital, Faculty of Medicine, Kerman University of Medical Sciences, Kerman, Iran. 

 

Corresponding Author: Ahmadzadeh Heshmati A, Dept.of Orthopedics, Bahonar Hospital, Faculty of Medicine, 

Kerman University of Medical Sciences, Kerman, Iran. 

E-mail: aahorthoped@gmail.com 

Received: 17 Dec 2014     Accepted: 26 Aug 2015 
 

 

Background and Objective: Delayed union and nonunion account for the most common complications of 

fractures of extremities in human. There are several factors influencing normal process of bone union among 

which nutrition is of extreme importance. The objective of this study was to assess the effect of nandrolone, 

calcium-D and vitamin C on the process of healing of fractures. 

Materials and Methods: 139 male patients aged 18-50 years old with tibial and fibular shaft fractures treated 

surgically, were entered to this study and randomly assigned to 4 groups. Patients in group 1 received 

nandrolone decanoate, patients in group 2 received calcium carbonate plus vitamin D3, patients in groups 3 

received vitamin C and group 4 as the control group did not receive any treatment. The groups were 

compared based on radiographic and clinical criteria for fracture union. SPSS version 22 was used for 

statistical analysis. Anova was corporated for comparing groups in terms of their age along with Chi Square 

and Binary Logistic tests which were used for comparing union in groups. 

Results: In the first 3 months following the surgery, patients in nandrolone group developed significantly 

better union compared to the control group, whereas there was no significant difference in calcium-D and 

vitamin C groups. 

Conclusion: Nandrolone in the first 3 months after the surgery accelerates fracture union but calcium, 

vitamins D or C do not bring about any effect. 

 

Keywords: Nandrolone, Calcium, Vitamin C, Fracture union 
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