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ƩŚſ�ŚƷƽ�ÎÖÒÍŚţÎÖÔÍ�ġƺƷ�Ǝſƺţ����ƟźƘƯ�ħƺŤſř�ƱŻƹŹƹ�ƱŚŝƾ�ƹ��
ŝ�ƎſƺţǀƯƹ�źĪǀưĪţ�ƲưǀŶƃ�ƪ��ÎÐ�����
řżūřƽ�ƺĮƫř�ƽ�����šŹŚºŞƗ�ŢƯǈºſ�ŹƹŚŝ���Żř������ƵŶºƃ�ƥŹŵ�ŢǀſŚƀºů�
��ƹ�ƆǀŴƄţ�������ƹ�ƽŹŚºưǀŝ�ƶºŝ�Ʊŵƺŝ�ŶƘŤƀƯ�Żř�ƆŴƃ�źƷ�ŵŹƹō�źŝ�

��ŤƟźĭ�Źřźƣ�źƐų�ƉźƘƯ�ŹŵƲ������ƵŶºƃ�ƥŹŵ�šŶºƃ��ſŚƀºůřƾţŚ�
�ƵŹŚŝŹŵ�ƶĩ��ƽ�ƺţ������ǈŤºŝř�Ʊŵƺŝ�ƽŶū�ƶŝ�ƶūƽ���������Śºƿ�ƽŹŚºưǀŝ�Ĩºƿ�ƶºŝ�

���ƾƯ�Ʊō�ƱŵźĪƳ�ƱŚƯŹŵ�ŶƃŚŝ�������ƵŶºƃ�ƥŹŵ�ƖƟŚºƴƯ�����ƹ�ŵŚºƤŤƗř��ħŹŵ
��ƹ�Ʊŵƺŝ�ŶǀƠƯ������ƽŹŚưǀŝ�źƐų�ƂƷŚĩ�ŢƸū�Źŵ�ƭřŶƣř�����ƥŹŵ�ƖƳřƺƯ�

��ƵŶƃ������������������ƵŶºƃ�ŵŚƸƴƄºǀě�ŹŚºŤƟŹ�ƭŚºŬƳř�Żř�ƖƳŚºƯ�ƶºĩ�ƾºƠƴƯ�ƪºƯřƺƗ
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�Á�Ê���]���
�������źƋŚů�ƂƷƹĦě�ƶƘƫŚƐƯ�řƽ�Ƴ�ǀ�ŝźŬţ�ƶưƾ�ŵƺŝ��Ƙưūǀ���ŵŹƺºƯ�Ţ

ƶƘƫŚƐƯ�����ƱŚĩŵƺĩ�ƱřŹŵŚƯ�èŚţë�ƶƫŚſ��ƽ���������żºĩźƯ�ƶºŝ�ƵŶºƴƴĩ�ƶºƘūřźƯ�
ŤƃřŶƸŝƾ�ƳŚƯŹŵ�ƾ���ƵŹŚưƃ�ƿ���ƱŚŬƳŻ�Ĩ�����ƩŚſ�Źŵ�ƶƧ�ŶƳŵƺŝíì��ƭŚŬƳř�
Ŷƃ��řƿ����Śŝ�ƶƘƫŚƐƯ�Ʋêë���ƹ�ŹŵŚƯ�ũƹŻ������ƶºĩ�ħŵƺĩƘƯ�ºǀ��ŹŚ���ƶºŝ�ŵƹŹƹ

��ƶƘƫŚƐƯƿƴƘƾ���ƱŚƧŵƺƧ�Śŝ�ƾĭŶƳŻ��ƱŚƃ������Źŵ�ŶƿřŹƺƬƟ�Żř�ƵŵŚƠŤſř�ƭŶƗ
ƱŚƧŵƺƧ�ƹ�ŚƋŹƿ��������ŢºƟźĭ�ƭŚŬƳř��ŶƴŤƃřŵ�řŹ�ƶƘƫŚƐƯ�Źŵ�Ţĩźƃ�Ţ��

ƘƯǀ���������ŚºƋŹ�ƭŶºƗ�ƶºƘƫŚƐƯ�Żř�ũƹźºų�ŹŚƿ����ŹŵŚºƯ�Ţƹ��ºƿ�ƛ�Śǀ��Źŵ�ŢºŞ
�ƃŻƺƯō�šŚƀƬūƾ�ŵƺŝ���řƿ��Ʋ�����ŹŚºƯō�ƩƺºƯźƟ�ƶŝ�ƶūƺţ�Śŝ�ŵřŶƘţƽ��Śºŝ�

źƋƿ�ưƏř�Ŝǀ��ƱŚƴîê�ŶƇŹŵ�ƹ��źƋƿ���Ʊřƺţ�Ŝí�å��ºŝ�ƶ����ŶºƯō�Ţºſŵ��
ƶƳƺưƳ�ŚƷ�ƶŝ�ƟŵŚƈţŹƺƏƾ�ƿ�Źŵ�Ĩ�ƯǀŚ����Ƶƹźĭ�Źŵ�Ʊ��ƶƬųřŶƯƹ���ŶƷŚºƃ
řźƣŹ�ŶƴŤƟźĭ��ƶŝ��ŵƺų�ŢƬƗ�ƶŤųŚſ�Ʊŵƺŝ���ƶƯŚƴƄºſźě��źĮƄºƷƹĦě�
žě�Żř��ƶºƘƫŚƐƯ���ƽŶū�ºƿźţŶƿƲ��ƖŝŚºƴƯ�ƹ����ř�Źŵ�ƖºūřźƯ�ºƿ�ƯŻ�Ʋǀ�ƶºƴ�

�řŹ�ƶƯŚƴƄſźě�Ƹţ�ǀƶ��ŵƺºưƳ���řƹŹ�ƾºƿ�ōƱ��Ǝºſƺţ�ê�����ƆƈºŴŤƯ�źºƠƳ
ōƁŻƺƯ�ŶƸŝřŢƃ�ƹ�ĪƃżĜƳřŶƳŵƾ�Śţ�ǀƿ�ƹ�Ŷ�ŚěƿŚƾƿ�����Żř�ƵŵŚƠŤſř�Śŝ�Ʊō�

ŜƿźƋ�ŚƠƫō�ƽ�ŻŹř�ŵŹƺºƯ�űŚŞƳƹźĩ��ºƿŝŚƾ��ŢºƟźĭ�Źřźºƣ����řźºŝ�ƶºĩƽ�
ƂŴŝ�ƷŚĭōƾ�ìæ�å�ƹ�řźŝƽ����ƁźĮƳ�ƂŴŝ�ìç�å�ŝƶ��Ţºſŵ��ŶºƯō��

ƶƯŚƴƄſźě�ůřźƏƾ����ƺĮƫř�ŽŚſř�źŝ�ƵŶƃ�ƽ���ŢƯǈºſ�ŹƹŚŝ�����ƪƯŚºƃ�
���ƂŴŝ�Ŷƴģŵƺŝ�����šŹŚºŞƗ�ƶºĩ��řŻ�ƜŤƯǀ�ŚºƷźƽ�ƟřźĭƺƯŵ��ºǀĬ���ºſ�Ʋ�

ƈŰţǀšǈ��ƪƜƃ��ŹŵŚƯ�Ʋſ�ħŵƺĩ�ƹ��ŶºƘŝ��ŹřƺƳŚºų�������ƷŚºĭōƾ�
ŹŵŚƯ����ƹ�ƱŚƷŵ�ŢƃřŶƸŝ�Żř�ƱřŶƳŵ�ŚƷƽ�ƃ�ǀźƽ�Śŝ�çç�Ʃřƺſ��ƷŚºĭōƾ�
ƶƧ��ŚƴŞƯ� źŝƽ�źƠƇ�ƹ�æ�ƵźưƳ�ŸĭřŹƽ�ŵźĭƿŶ���Źŵ����ƲŤºƃřŵ�šŹƺƇ

ƷŚĭōƾ��ƵźưƳ��ƽ�ƿĨ�ƹ���ƭŶºƗ�šŹƺƇ�Źŵ��ƷŚºĭōƾ���ƵźºưƳ�ƽ��źƠºƇ�
�ŵźĭ�ŹƺƔƴƯƿŶ��ƹ��ƁźĮƳ���ſŚƀºůǀ��������ƖƟŚºƴƯ�ƹ�ƖºƳřƺƯ��šŶºƃ��Ţ
�ƵŶƃ�ħŹŵ�������ƱřŶºƳŵ�ŢƃřŶƸŝ�ƶŝ�ŢŞƀƳ�ŹŵŚƯ��ŚºƷƽ��ºƃ�ǀźƽ��Śºŝ�çç�

�ƁźĮƳ�Ʃřƺſ�źŝ�ŚƴŞƯƽ�Ə�ǀ��ƞë�żĭƿƶƴ�řƽ�ƫ�ǀšźĪ��ºůřźƏƾ��ƵŶºƃ�
ŵƺŝ��řźŝƽ��ƢƟřƺƯ�ƁźĮƳ�źţǇŚŝƿ���ƮƣŹ�ƲƿƴƘƾ�ê�ƹ��řźºŝƽ���ƁźºĮƳ�

ƞƫŚŴƯ�źŤưĩƿ�ŤƯř�ƲǀŻŚ�ƿƴƘƾ�źƠƇ����Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ����ŹŚºŤƟŹ���ƶºŝ�
������ƹ�ħŵƺĩ�ƱŵŻ�ħřƺƀƯ�šŚƘƟŵ�ŵřŶƘţ�šŹƺƇ����ř�ƶŝ�ŹŵŚƯ�Ĩưĩƿ�Ʋ

����Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�źƯř������ŰºƇ�ŹŚºŤƟŹ�ƶŝ�ƶĩǀ��ƵźºưƳ�Ů�ƽ��ºƿƹ�Ĩ���ƶºŝ
��ƵźưƳ�ƎƬƛ�ŹŚŤƟŹ�ƽ���ŢƟźĭ�ƢƬƘţ�źƠƇ��ŢƿŚƸƳ�Źŵ�ƹ���ƱřŶºƳŵ�ħǈºě�

ººŝ�ƆųŚººƃ�ŚNPI (Navy Plaque Index)�Ǝººſƺţ�
���Ŷƿŵźĭ�ƲǀǀƘţ�ƦƃżĜƳřŶƳŵ�������řƹŹ�ƽŹřżºŝř�ƆųŚºƃ�Ʋƿř�ƶƧ��Ƶŵƺºŝ��

�������Ţſř�ƶŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƞƬŤŴƯ�ƲǀƤƤŰƯ�Ǝſƺţ��æí����Śŝ
��ř�ƶŝ�ƶūƺţƿ���Ƴ�źƋŚů�ƂƷƹĦě�ƶĪƴǀ�ŝźŬţ�ƶưƾƯ�ƾ��ŶƃŚŝ���ƶƯŚƴƄºſźě

����������ưĪţ�Ƶƹźºĭ�ƹŵ�źºƷ�Ǝºſƺţ�ƶƬųřŶƯ�Żř�ƪŞƣ�ºǀ�ƹ�ƪ�����ƱřŶºƳŵ�ħǈºě
�ſƺţ�ƱŚĩŵƺĩ��Ƙţ�ĨƃżĜƳřŶƳŵ�Ǝ�ǀºǀ���Ŷºƃ�Ʋ�������Ƶƹźºĭ�ƱřŹŵŚºƯ�žĜºſ
���Źŵ�ŵŹƺƯè�ƶƀƬū��ƽ��ºƃŻƺƯō�ƾ�ëå�ƣŵ�ǀ�ƶºƤ�řƽ�����ƁƹŹ�Śºŝ�ō��ƁŻƺºƯ

ƺĮƫřƽ���������ƹ�ŶƳŶºƃ�Ƶŵřŵ�ƁŻƺºƯō�ŢƯǈºſ�ŹƹŚŝ������Żř�ŶºƘŝ�ºƿ���ƵŚºƯ�Ĩ
ƶƬųřŶƯ�ƽ�ō��ºƃŻƺƯƾ�����ưĪţ�ƭƹŵ�ƶºƬůźƯ��ºǀ���ƹ�ƶƯŚƴƄºſźě�ƪ�Ƙţ�ǀºǀ�Ʋ

����������ŢºƟźĭ�ƭŚºŬƳř�Ƶƹźºĭ�ƹŵ�Źŵ�ƱřŶºƳŵ�ħǈě������Ɩºưū�Żř�ŶºƘŝ�Źƹōƽ�
�Ƶŵřŵ�šŚƗǈƏř����Ź�Śºŝ�ŚƷƁƹ��ŚºƷƽ��ŹŚºƯō�ƽ��Ťºſř�ƴƏŚŞƾ�ƹ���ºƇƺţǀƠƾ�

�TƪƤŤƀƯ��T�ƹ�ũƹŻ�Śĩƽ�ƺĪſř�ƿź���żŬţ�ŵŹƺƯ�ƿ�ƹ�ƶ�ƬŰţǀ���Źřźºƣ�ƪ
ŢƟźĭ���
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�����řººƿ�ƹŹ�źººŝ�ƶººƘƫŚƐƯ�Ʋƽ�êëƹ�ŹŵŚººƯ�ũƹŻ���ƭŚººŬƳř�ħŵƺººĩ� �
ŢƟźĭ���ƴſ�ŪƳŹ�ƾ��ŝ�ƱřŹŵŚƯ�ǀƲ��çæ�éæ���ŵƺŝ�ƶƫŚſ��Ư�ǀĮƳŚǀ���Ʋºſ�Ʋ

Ƶƹźºººĭ�Źŵ�ƱřŹŵŚºººƯƶºººƬųřŶƯ��ìê�étèæ�ƹ�Źŵ�ŶƷŚºººƃ�Ƶƹźºººĭ� �
êæ�èt�çê�èå�ŵƺŝ���ƴſ�ŪƳŹ�ƾ�ƱŚĩŵƺĩ��èŚţë��ŵƺºŝ�ƩŚſ���Ư�ºǀĮƳŚǀ�Ʋ

���Ƶƹźĭ�Źŵ�ħŵƺĩ�Ʋſ��ƶºƬųřŶƯ��ææ�æ�tìê�é�ƹ�����ŶƷŚºƃ�Ƶƹźºĭ�Źŵ�
åé�æ�tçê�é�ƹ��źƔƳ�Żř�ŶƘŝ���� Ƶƹźĭ�ŹřƺƳŚųƶƬųřŶƯ�îë�å�t�ìî�è�
ƹ��ŶƷŚƃ�Ƶƹźĭ�æí�æ�tìæ�è�ŵƺŝ�����ŵƹŶºůë�éé����ŶºƇŹŵ��ƱřŹŵŚºƯ

ƈŰţǀšǈ��Źŵ�ƱŚƃ��ŵ�Ŷůƿ�����ºŝ�ƶºĩ�ŵƺŝ�ƮƬĜǀƹŵ�Ʋ����ƝǈŤºųř�Ƶƹźºĭ
ƴƘƯƾ�Źřŵƽ�ŵ�ƿ�ŶƄƳ�ƵŶ��íí�åp=���ìê�ŶƇŹŵ����ƶºƳŚų�ƱřŹŵŚƯ�Źřŵ�ƹ�
çê���ŶƇŹŵŶƴƯŹŚĩ�ƺŝŵ��ŝ�ƶĩ�ŶƳǀ���Ƴ�Ƶƹźĭ�ƹŵ�Ʋǀ���ºƴƘƯ�ƝǈŤųř�żƾ��Źřŵ
ŵƿŶƄƳ�ƵŶ��åë�åp= ���ƯǀĮƳŚǀƷŚĭō�šřźưƳ�Ʋƾƹ���řżºūřƽ���ƩŶºƯ

���ŢƯǈſ�ŹƹŚŝ�ſŚƀůǀ�����ƹ�ƖƟŚºƴƯ��šŶºƃ��Ţ�����ƵŶºƃ�ħŹŵ�ƖºƳřƺƯ��
�Ƶƹźºĭ��ƶºƬųřŶƯ�ƶºƬųřŶƯ�Żř�ŶººƘŝ��ƽ�ºƃŻƺƯō�ƾ��Ƶƹźººĭ�ƶºŝ�ŢŞƀººƳ�� �
ŶƷŚƃ������ºƃŻƺƯō�ƶºƬųřŶƯ�Żř�ŶƘŝ�ƾ���������ŹŚºƯō�ƱƺºƯŻō�Żř�ƵŵŚƠŤºſř�Śºŝ�ƽ� �

T�ƪƤŤƀººƯ�ººƴƘƯ�ƝǈŤººųř�ƾ�Źřŵƽ�Śººŝ�ååæ�å�P<��ƱŚƄººƳ�řŹŵřŵ�
��ƩƹŶūæ����
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�ƩƹŶūæ��ŚƤƯƿƶƀ�ƽƯ�ǀĮƳŚǀƷŚĭō�šřźưƳ�Ʋƾ��ſŚƀůǀƹ�ƖƟŚƴƯ��šŶƃ��Ţ�ƹ�ƪŞƣ�Ƶƹźĭ�ƹŵ�Źŵ�ƵŶƃ�ħŹŵ�ƖƳřƺƯ�ƿƵŚƯ�Ĩ� �
ƶƬųřŶƯ�Żř�ŶƘŝ��ƽƃŻƺƯō�ƾ��
��

ŶƷŚƃ�Ƶƹźĭ��
çí��N=��

�ƵƹźĭƶƬųřŶƯ��
çí��N=��

ƜŤƯǀŚƷźƽƺĮƫř�ƽ�ŹƹŚŝ�
ŢƯǈſ��

ƯǀĮƳŚǀƹ�Ʋ��ƝřźŰƳř
ƘƯǀ�ŹŚƪŞƣƶƬųřŶƯ�Żř���

ƯǀĮƳŚǀƹ�Ʋ�ƘƯ�ƝřźŰƳřǀ�ŹŚ
ŶƘŝƶƬųřŶƯ�Żř���

ƯǀĮƳŚǀƹ�Ʋ�ƘƯ�ƝřźŰƳřǀ�ŹŚ
ƪŞƣƶƬųřŶƯ�Żř���

ƯǀĮƳŚǀƘƯ�ƝřźŰƳř�ƹ�Ʋǀ�ŹŚ
ŶƘŝƶƬųřŶƯ�Żř���

ŚŤƳƿ�ƱƺƯŻō�Ū
TƪƤŤƀƯ��

ƷŚĭōƾ èì�éí��
�çí�î���

ìê�éë��
�îç�æç���

îì�êå��
�çí�î���

îê�íç��
�êç�çç���

ååæ�å P<��

ſŚƀůǀħŹŵ�Ţ�ŶƃƵ ��éç�êí��
�ìê�í���

ëæ��
�íì�í���

çí�êî��
�çî�í���

êì�îé��
�éì�è���

ååæ�å P<��

ƵŶƃ�ħŹŵ�šŶƃ ��çí�ëç��
�åî�æå���

æé�ëé��
�éå�æå���

æé�ëé��
�íí�ì���

æé�îç��
�íå�é���

ååæ�å P<��

ƵŶƃ�ħŹŵ�ƖƟŚƴƯ��ìæ�ìê��
�éè�ë���

ìç�ìë��
�ìç�ì���

ìê��
�ëæ�ê���

íê�îå��
�éç�ê���

ååæ�å P<��

ħŹŵ�ƖƳřƺƯƵŶƃ���æë�èí��
�ëæ�æå���

ëî�èî��
�èê�ææ���

íê�èì��
�æí�î���

èë�ìí��
�îé�ì���

ååæ�å P<��

��
��ƩƹŶūç�Żƺţ�ƿ�ƳřƹřźƟ�Ɩƾ������������ħřƺƀºƯ�šŚºƘƟŵ�źºƔƳ�Żř�řŹ�Ƶƹźºĭ�ƹŵ�

��ƹ�ƪŞƣ�ƱŵŻ�����Ư�ƱŚƄƳ�ƶƬųřŶƯ�Żř�ŶƘŝƾ�ŶƷŵ�������ƱƺºƯŻō�ƢŞƏ�Ƶƹźĭ�ƹŵ�
Śĩƽ�ƺĪſř�ƿ��ƴƘƯ�ƝǈŤųř�źƾ�Źřŵƽ���ƶƬųřŶƯ�Żř�ŶƘŝ���ƽ��ºƃŻƺƯō�ƾ���Śºŝ�

ååê�å P= řŵƴŤƃŶ���
��

�ƩƹŶūç��ŻƺţƿƳřƹřźƟ�Ɩƾƹ�ƪŞƣ�Ƶƹźĭ�ƹŵ�Źŵ�ƱŵŻ�ħřƺƀƯ�šŚƘƟŵ��ƶƬųřŶƯ�Żř�ŶƘŝ��
��

ŶƷŚƃ�Ƶƹźĭ��
çí��N=��

ƵƹźĭƶƬųřŶƯ���
çí��N=��

�ƱŵŻ�ħřƺƀƯ�šŚƘƟŵ
ħŵƺĩ��

�ŶƇŹŵƹ�ŵřŶƘţƪŞƣ�Żř�
ƶƬųřŶƯ��

�ŶƇŹŵƹ�ŵřŶƘţŶƘŝ�
ƶƬųřŶƯ�Żř��

�ŶƇŹŵƹ�ŵřŶƘţƪŞƣ�Żř�
ƶƬųřŶƯ��

�ŶƇŹŵƹ�ŵřŶƘţŶƘŝ�
ƶƬųřŶƯ�Żř��

ŚŤƳƿŚĩ�ƱƺƯŻō�ŪƽźŗƺĪſř���

����śƺƬƐƯ
���
��

ê��
�í�æì����

ê��
�í�æì����

è��
��ì�æå����

æì��
�ì�ëå����

śƺƬƐƯŚƳ

��çè��
�ç�íç����

çè��
�ç�íç����

çê��
�è�íî����

ææ��
�è�èî����

ååê�å P=��


�ħŵƺĩ�ƱŵŻ�ħřƺƀƯ�Ï�źŤƄǀŝ�Śƿ�ŻƹŹ�Źŵ�ŹŚŝ            



ƀƯ��Żř�źŤưĩ�ħŵƺĩ�ƱŵŻ�ħřƺÏ�ƹŹ�Źŵ�ŹŚŝŻ��
��

�ŚººŤƳ�ƢººŞƏƿŪ�ƘººƋƹ�ǀ���ħŵƺººĩ�ƱŵŻ�ħřƺƀººƯ�ƶººŝ�Ĩººưĩ�Ţ� �
�ŹŵŚººƯ�Ǝººſƺţ�Źŵ��ƵƹźººĭƶººƬųřŶƯ��ŶƷŚººƃ�Ƶƹźººĭ�ƶººŝ�ŢŞƀººƳ�� �

Ɯţǀǀ�ĮưƄģ�źǀźƽ��Ţºƃřŵ���ř�ƶºĩ��ºƿ�Ɯţ�Ʋ�ºǀǀź�Źŵ����ƩƹŶºūè��ƱŚƄºƳ�� �

�Ţººſř�ƵŶººƃ�Ƶŵřŵ��ŹƺººƏ�ƶººŝ�ƽ�ººŝ�ƶººĩ�ǀ�ƢººŞƏ�Ƶƹźººĭ�ƹŵ�Ʋ� �
Śººĩ�ƱƺººƯŻōƽƺĪººſř�ƿººƴƘƯ�ƝǈŤººųř�źƾ�Źřŵƽ�Śººŝ�ååê�å P= � �

ŵƿ�ƵŶŶƃ���
��
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ƾūŚů�ƶŬƿŶų�ƱřŹŚƨưƷ�ƹ�ƽźǀƯ��
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÏ���żǀƿŚěÕÖ 

ÕÎ

�ƩƹŶūè��ŻƺţƿƳřƹřźƟ�Ɩƾ�ƘƋƹǀŹŵŚƯ�Ǝſƺţ�ħŵƺĩ�ƱŵŻ�ħřƺƀƯ�ƶŝ�Ĩưĩ�Ţ�ƹ�ƪŞƣ�Ƶƹźĭ�ƹŵ�Źŵ�ƶƬųřŶƯ�Żř�ŶƘŝ��
��

ŶƷŚƃ�Ƶƹźĭ��
çí��N=��

ƵƹźĭƶƬųřŶƯ���
çí��N=��

ƘƋƹǀ�ħřƺƀƯ�ƶŝ�Ĩưĩ�Ţ
ŹŵŚƯ�Ǝſƺţ�ħŵƺĩ�ƱŵŻ��

ƹ�ŵřŶƘţ��ŶƇŹŵƪŞƣ�
ƶƬųřŶƯ�Żř��

ƹ�ŵřŶƘţ��ŶƇŹŵŶƘŝ�
ƶƬųřŶƯ�Żř��

ƹ�ŵřŶƘţ��ŶƇŹŵƪŞƣ�
ƶƬųřŶƯ�Żř��

ƹ�ŵřŶƘţ��ŶƇŹŵŶƘŝ�Żř�
ƶƬųřŶƯ��

ŚŤƳƿŚĩ�ƱƺƯŻō�ŪƽƺĪſř�ƿź��

żĭźƷ����
��

é��
�î�í����

è��
�ì�æå����

æ��
�ë�è����

������
��

ƷŚĭƾ��æå��
�ì�èê����

æå��
�ì�èê����

æè��
�é�éë����

è��
�ì�æå����

ŜƬƛř��ê��
�î�æì����

ë��
�ê�çæ����

í��
�ë�çí���

í��
�ë�çí���

ưƷǀƶƄ��î��
�æ�èç����

î��
�æ�èç����

ë��
�é�çæ����

æì��
�ì�ëå����

��
 
��
ååê�å P=��

��

ƯǀĮƳŚǀ��ºƃ�ƲŚ�������������ƶºƬųřŶƯ�Żř�ŶºƘŝ�Ƶƹźºĭ�ƹŵ�Źŵ�ƱřŶºƳŵ�ħǈºě�Ɔų
ƃŻƺƯōƾ��Ţƃřŵ�ƂƷŚĩ���ŝ���ƶŹƺƏƽ��ŚƤƯ�ƶĩƿƶƀ��ƽ�Ư�ǀŚĮƳǀƲ��šřźưƳ

ƆųŚƃ��ħǈºě����Śºŝ�Ƶƹźºĭ�ƹŵ�źºƷ�Źŵ ååæ�å P<�ºƴƘƯƾ��Źřŵ�ŵƺºŝ�
���ƩƹŶūé����ƫŚů�Źŵ�ƾ��ŚƤƯ�ƶĩ��ºƿƶƀ��ƽ�Ư��ºǀĮƳŚǀ����šřźºưƳ�ƝǈŤºųř�Ʋ

��ƱřŶƳŵ�ħǈě�ƆųŚƃ����ƶƬųřŶƯ�Żř�ŶƘŝƹ�ƪŞƣ�ƽ��ºƃŻƺƯō�ƾ��ºŝ�ǀ��ƹŵ�Ʋ
����ƱƺƯŻō�ƢŞƏ�ƵƹźĭT����ƱŚƄƳ�ƪƤŤƀƯŵřŵ�����ħǈě�ƆųŚƃ�ƂƷŚĩ�ƶĩ�
��Ƶƹźĭ�Źŵ�ƱřŶƳŵ���ƶƬųřŶƯ�ŹƺƏ�ƶŝ�ƴƘƯƾ�Źřŵƽ��ååæ�åP<��ŝǀ��Żř�Ƃ
�ŶƷŚƃ�Ƶƹźĭŵƺŝ���ƩƹŶūê�����

��
�ƩƹŶūé��ŚƤƯƿƶƀ�ƽƯ�ǀĮƳŚǀƹ�ƪŞƣ�Ƶƹźĭ�ƹŵ�Źŵ�ƱřŶƳŵ�ħǈě�ƆųŚƃ�šřźưƳ�Ʋ�ƿƶƬųřŶƯ�Żř�ŶƘŝ�ƵŚƯ�Ĩ�ƽƃŻƺƯō�ƾ��

��

ŶƷŚƃ�Ƶƹźĭ��
çí��N=��

ƵƹźĭƶƬųřŶƯ���
çí��N=��

ƯǀĮƳŚǀƹ�Ʋ�ƘƯ�ƝřźŰƳřǀ�ŹŚƪŞƣ�
ƶƬųřŶƯ�Żř��

ƯǀĮƳŚǀƹ�Ʋ�ƘƯ�ƝřźŰƳřǀŹŚ�
ŶƘŝƶƬųřŶƯ�Żř���

ƯǀĮƳŚǀƹ�Ʋ��ƝřźŰƳř
ƘƯǀŹŚƪŞƣƶƬųřŶƯ�Żř���

ƯǀĮƳŚǀ�ƝřźŰƳř�ƹ�Ʋ
ƘƯǀŹŚŶƘŝƶƬųřŶƯ�Żř���

ŚŤƳƿ�ƱƺƯŻō�ŪTƪƤŤƀƯ�� ��
�ħǈě�ƆųŚƃ

ƱřŶƳŵ��

ìé�ç��
�èç�æ���

èè�ç��
�æì�æ���

íæ�ç��
��çî�æ���

èé�æ��
�ëêî�å���

ååæ�å P<��

��
�ƩƹŶūê��ŚƤƯƿƶƀ�ƽƯ�ǀĮƳŚǀƹ�ƪŞƣ�ƱřŶƳŵ�ħǈě�ƆųŚƃ�šřźưƳ�ƝǈŤųř�Ʋ�ƶƬųřŶƯ�Żř�ŶƘŝ�ƽƃŻƺƯō�ƾŝ�ǀźĭ�ƹŵ�ƲƵƹ���

��

Ƶƹźĭ��ƯǀĮƳŚǀƲ��ƘƯ�ƝřźŰƳřǀŹŚ��ŚŤƳƿ�ƱƺƯŻō�ŪTƪƤŤƀƯ��
ŵŹƺƯ��éë�æ���çæ�æ���
ŶƷŚƃ��éæ�å���ëê�å���

ååæ�å P<��

��
hv]��
������������ƬºƇř�ƪºƯŚƗ�ƱřƺºƴƗ�ƶºŝ�ƱřŶƳŵ�ħǈěƾŝ�ǀ�ŹŚºưƽ��ŚºƷƽ��ƱŚºƷŵ�

��źŤƸŝ�ƶĩ�Ţſř�ƵŶƃ�ƶŤųŚƴƃ�ƱřŶƳŵƹƿ��ƝŸºů�ƁƹŹ�Ʋ�ºƿ��ƂƷŚºĩ�Ś

Ʊō���Ư�ƱŵŻ�ħřƺƀƯ�ƾ��ŶƃŚŝ�æî����ƱŵŻ�ƥřƺƀºƯ����ŹŚºŤƟŹ�ƱřƺºƴƗ�ƶºŝ�
ƸŝŤƃřŶƾ��ř�Źŵ�ƿ���ŚƸƳ�ƝŶƷƹ�ƂƷƹĦě�Ʋƾƿ������ŶºƯ�ŢºƃřŶƸŝ�ƁŻƺƯō�

��źƔƳŵƺŝ����ƢŞƏƿƶŤƟŚ���ŚƷƯǀĮƳŚǀ�ƵźưƳ�Ʋ���ƽƷŚĭōƾ�Ŷƫřƹ�ƿ����ƶºŝ�ŢŞƀƳ�Ʋ
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�ƱřŶƳŵ�ƹ�ƱŚƷŵ�ŢƯǈſ�ƁŻƺƯō�źǀŧŚţ�ƾſŹźŝ��

 

ƶƬŬƯ�ƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹ��ƽÎÕƵŹŚưƃ����ƽÔÏ���żǀƿŚěÕÖ 

ÕÏ

��ƹ�ƱŚƷŵ�ŢƃřŶƸŝ�������������ƶºĩ�ŵƺºŝ�ƎºſƺŤƯ�Ŷºů�Źŵ�ƱřŶºƳŵƿ�ƶºŤƟŚ��ŚºƷƽ�
ŹŵŚƳƽ��ƹ�źƟ�Ƴ�ƂƳřŹŚĪưƷ�ºǀ���ºƯ�ŚºƯ�ƶŝŚƄºƯ�żƾ��ŶºƃŚŝ��çå�����Żř�ŶºƘŝ

ƶƬųřŶƯ��ƽ�ƃŻƺƯō�ƾƯ�ǀĮƳŚǀƷŚĭō�šřźưƳ�Ʋƾ��ƶºŝ�ŵŹƺƯ�Ƶƹźĭ���ŹƺºƏ
ĮưƄģǀźƽ���������řżºƟř�ŶƷŚºƃ�Ƶƹźºĭ�ƶºŝ�ŢŞƀƳ�ƿ�����ř�ƶºĩ�Ţºƃřŵ�Ƃ�ºƿ�Ʋ

řżƟřƿ�ƷŚĭō�Ƃƾ����ŵźĪƬưƗ�ƶŝ�źŬƴƯ�ƱřŹŵŚƯ��������ŵŹƺºƯ�Ƶƹźºĭ�śƺºƬƐƯ
��ŹƺƏ�ƶŝ�Ŷƃƽ��ŵřżƸĩ�ƶĩ�ƽ�ƹ����Ƴ�ƂƳřŹŚºĪưƷ�ºǀ������ŵƺºų�ƶºƘƫŚƐƯ�Źŵ�ż

���řżƟř�ƶĩ�ŶƳŵřŵ�ƱŚƄƳƿ�ƷŚĭō�Ƃƾ��źƏ�Żř�ƿ�ŚƷŹŚŬƴƷ�Ƣƽ�ƗřżŤƳř�ƾ���ƶºĩ�
ŝǀ���ƹ�ƵŵřƺƳŚų�ƶūƺŤƯ�źŤƄ������ºƯ�ƱřŹŵŚºƯ�ŚƇƺƈºųƾ��ŶºƃŚŝ����ŜºūƺƯ�
Ɵřřżƿ�ŚƷŹŚŤƟŹ�Ƃƽ�ě�ǀĮƄǀźƽ�ƵŶƴƴĩ���ƽ�����ƹ�ƱŚºƷŵ�ŢºƃřŶƸŝ����ƱřŶºƳŵ
Ưƾ����ŚŤƳ�Śŝ�ƶĩ�ŵƺƃƿ�ƶƘƫŚƐƯ�Ū��ƽ����ƺƀºưƷ�ŚºƯ�ƾƿ�ŵŹřŵ���çæ������Żř�ƪºŞƣ�

ƶƬųřŶƯ������ƯŚºưţ�šřźºưƳ�ƲǀĮƳŚǀƯ�ƾ��řżºūř�ƽ�����ƹŵ�Ʋǀºŝ�ƩŶºƯ����Ƶƹźºĭ
ƾººƴƘƯ�ƝǈŤººųř���Ǝƿřźººƃ�Źŵ�ŚººŞƿźƤţ�Ƶƹźººĭ�ƹŵƹ�ŢººƃřŶƳ�ƽŹřŵ

��ŶƴŤƃřŵ�Źřźƣ�ƾƳŚƀĪƿ����������ºƤŰƯ�Ǝºſƺţ�ƾºƃŻƺƯō�ƶƬųřŶƯ�Żř�ŶƘŝ��Ƣ
��ƯŚưţ�šřźưƳ�ƲǀĮƳŚǀƯƾ�řżūř�ƽ������������ŹƺºƏ�ƶºŝ�ŵŹƺºƯ�Ƶƹźºĭ�Źŵ�ƩŶºƯ�

ƾƴƘƯ�������źŤƄǀŝ�ŶƷŚƃ�Ƶƹźĭ�Żř�ƽŹřŵŵƺŝ�������ƶºƘƫŚƐƯ�Źŵ�żºǀƳ�ƾŰƬƇ��ƽ�
����������ƹ�ƵŶƃ�ħŹŵ�ŢǀſŚƀů�Ʋǀŝ�ƺĮƫř�Ʋƿř�Żř�ƵŵŚƠŤſř�Śŝ�ŵƺų��šŹŚƸƯ

���ƹ�ħřƺƀƯ�Żř�ƵŵŚƠŤſř�ƾƴƘƯ�ƍŚŞţŹř�ƱřŶƳŵ�ŲƳ���Ƶŵźºĩ�ƁŹřżĭ�ƽŹřŵ
Ţſř������ƶĩ�ƽŹƺƏ�ƶŝ����ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ŵ�ŢǀſŚƀů����ƪºƯŚƗ�ƵŶƃ�ħŹ

�������ƾºƯ�śƺƀºŰƯ�śƺƬƐƯ�ŵźĪƬưƗ�Źŵ�ŶƴưţŹŶƣ��ŵƺºƃ��çç�����ƶºŤŞƫř
�����������Źŵ�ŢƯǈºſ�ŹƹŚºŝ�ƽƺĮƫř�ŽŚſř�źŝ�ƾƃŻƺƯō�ƞƬŤŴƯ�šǈųřŶƯ

�ŹŚŤƟŹ�źƿŚſ���Ƴ�ƾŤƃřŶƸŝ�ƽŚƷǀ�����������ŽŚºſř�źºŝ�ƁŻƺºƯō�ŢºŞŨƯ�źǀŧŚºţ�ż
řżūřƽ�����ŶºƳŵřŵ�ƱŚƄƳ�řŹ�ƩŶƯ����ŚºŤƳƿ��ƶºƘƫŚƐƯ�Ū��ƽ����Śºŝ�ŚºƯ����šŚºƘƫŚƐƯ

ƾƠƿźººƃ�ƹ�ŵřŹ��ƱřŹŚººĪưƷ�çéƹçè���żººƷ�šŚººƘƫŚƐƯ�ƹƵƹř�ƹ�ƽř�
��ƱřŹŚĪưƷ�çëƹçê��ǀƯƺſ��ƥŹŚĜƹ���ƱřŹŚĪưƷ�çì���ŵŹřŵ�ŢƸŝŚƄƯ��

����ƵźưƳ�ƲǀĮƳŚǀƯ�ŵźĪƬưƗ�źƔƳ�Żř���ƽƵƹźĭ�ƶƬųřŶƯ��ƹ�������Żř�ƪºŞƣ�ŶƷŚºƃ
ƶƬųřŶƯ�ƽ�����ƹ�ƎſƺŤƯ�Ǝƿřźƃ�Źŵ�ƾƃŻƺƯō��������Źřźºƣ�ƾƳŚƀºĪƿ�ŚºŞƿźƤţ

�ƹ�ŶƴŤƃřŵ��������ŶƄƳ�ƵŶƿŵ�ƽŹřŵ�ƾƴƘƯ�ƝǈŤųř�Ƶƹźĭ�ƹŵ�Ʋǀŝ���ŵźĪƬưƗ
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Background and Objective: High prevalence of dental disease in children is one of the essential reasons for 

oral health education. Use of right and correct educational pattern is a new way in health service field. The 

aim of this study was to determine the effect of oral health education based on health belief model for 

preventing carries and dental plaque on mothers who had 3-6 year old children. 

Materials and Methods: This quasi-experimental research was carried out on 56 mothers who had 3-6 year 

old children (28 women in control group and 28 in experimental group) in No 1 health center of Zanjan. 

The training was based on health belief model and certain behavior goals for about 60 minutes in 3 sessions. 

Mothers' functions were evaluated based on helping to brush the children's teeth and the number of 

brushing at zero and one month after the intervention time points. Finally, dental plaque was assessed based 

on Navy dental plaque index. Data was collected once in the first stage (before the intervention) and then in 

the second stage (after the intervention). 

Results: Mean score of all parts of health belief model in experimental group after educational intervention 

compared to before the intervention was increased significantly and also the mean score of all parts of health 

belief model was significantly increased after the intervention in experimental group comparing to control 

group. 

Conclusion: The results of this survey showed that by increasing the score of health belief model parts; 

including perceived susceptibility, perceived severity, perceived benefits and perceived barriers, the 

preventive actions of oral health is also increasing. Therefore, results of this survey confirm the efficacy of 

health belief model in education of oral health. 
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