
 

��������	 
 � �  � � ��  

� � � � � �  

 

� � 	 � �� � �  � �  

 

 

 

������������� � �� � �� � �� � � � � 	� � 	� � 	� � 	 



� � �  � � �� � �  � � �� � �  � � �� � �  � � �  
� � �� � �� � �� � � � �� �� �� �  

Study on the relationship among sex knowledge, sex attitude and sex 
b ehav iors of  J unior H igh Sc hool in T aipei 

 

 

 

 

� �  �! " #  $ 

 

 

% � & � 100' 6(



 i 

��������������������

����� � � � � �� 	
 �� �� � �� � �� � � � � � ��� � � � � �

�� ! " #� � $ % & ' ( ! " )* + , ! " �- . �/ 0 �1 2 3 4 5 6 1

�7 8 9�

����:; < 7 8 �= > �	? @ A B B C C �D D E E �F G H I J K L @ M N

O P ��� � Q R S ( �T U �V W �X � � K L �Y W �Z [ �\ ] ^ _ ` a �

b 2 3 4 5 6 1 �cd �1 �7 8 9e 	? @ A f g h h �i 6 4 5 K L �7 8

j�k l 1 m m n o �p 6 q r �s U )t W �u v �w l 1 �x y k z { | �

} ~ �� ��� � q r 9�

����� � � � � � �� ! " �� � q � � � �s U �� � 1 �l 1 � � � �

��� ��� � � � � � � [ �� � � �p �� G �� � q �� � q �s U ��

��l 1 e � � � � ��� � B C �+ x �2 � � 4 5 7 8 ��   N 5 ¡ �¢ £ 9

� � 	? @ A �¤ ¥ ¦§ ¨ �© ª � « � ¬ �  ® ¯ ° ±° ² �³ ´ µ µ )¶ · ¸ �¹ º _

�» ¼ �)½ ¾ ¿ À cd _ �Á Â �Ã � �� � q �u v �t W �1 r 4 5 6

e F Ä M Å � �Æ Ç 9� � 1 �È É ¥ ¦Ê Ë #+ x È ¥ ¦Ì Í �� � q r �:

1 Î ¿ �� > Ï Ð _ Ñ Ò 1 t W �s U �q r � Ó � Ô �� � �½ ¾ ��Õ :

�Ö × �� � �� � q r �Ø p q r �1 �4 5 M 6 �9�

����� � 1 �Ù Ú �Û Ü �:1 Ý �s U _ �Þ [ �ß à �t á 9� � 1 �! Û

�â ã �� � ä r �n å �t W �l 1 Å æ � ç �è Î ¿ 9é ê �ë ��� � �

e 	? @ A ì í / 0 �t W 1 �( �� � q r �e î 	�	Õ �- . �l 1 p k

R �[ ï � ð Y W N ñ �4 5 7 8 9�

����� � q r �Ö × � � ò ��ä r 	ó ½ ¾ e ô� � �õ ö 9�

÷øù�ú û �

Ï  ü ý þ�� � ���



 ii 

��������������������� � � ý Ï x �	 
 )� � G #�� � T � � �            

� �� �� �� � (����) 	 
	 
	 
	 
 ����ý � � � " � � + � �  � �� � + �  

� �  � � � � 
� �  � � � � 
� �  � � � � 
� �  � � � � 
 ����99 + � G � 2 + � � � + � cd  

� � �� � �� � �� � � ����÷øù                                 � �� �� �� � � �� �� �� � ������  � �  

��� � � ���� � � ���� � � ���� � � � ���� 

    � � � � :  ! ý Ï + x �� ( " # $ % � & �	 
 )� � G )�� �

� ' 9 � � � æ � � � � ( ý ü Ï + Þ n + x � � � ) * � + + ,� Ï � - +

,�. / 0 í P � 1 2 34 9� � � 5 6 7 8 9 � �Þ : ; < �p = > � ? 1536

ô9@ A � �� � B C 5 � D E F )G H  )I J K )L M N )G O P Q1997R

 �	 
 )� G � � �6 7 ��� �S ½ T z U V W » X Y � Z [ \ ] ^ O 9

@ J _ ` æ a b c d )t e . ) f � O $ g ? ½ h)Spearman i j T � )

Logistic( � � k ) l m � i c d Ã � n � ½ h9 m o � � p ¡ J q r 

	)� 2011�� � � ý Ï x �	 
 > G 1 2 s Å 9 

t)� 2011 �� � � ý Ï x ) ��� G 1 2 u 3 v w �b x y �� �zu 3 {

|9 

})� � � � ý Ï ~ � x :�	 
 )� � G � p � â � G � g � :9 

�)� � � � ý Ï x � � � ó + )É ¥ ��� K L � < �W » T � _ X � � é 4 9 

�)� � � � ý Ï x � � W » X Y Ã � �R �� � �( . Ï � � )� � )� U � � )

� ï 9 

�)� � � � ý Ï x � �	 
 � � )� � G � 4 :� p p � g � É ¥ ���� �

p � g � É ¥ ��Å � �� 4 9 

�)� � � � ý Ï x � �	 
 � 4 )� � G � 4 :� p � � � ��)�U V W » T

� X Y ���� � W » T � X Y ��Å � �� 4 9 



 iii 

      ¡ � � p ¡ � ! c�� � ¢£ ¤ ) ¥ A � � �+ , � " )� � ¦ § ( % )

+ x . / 	� ¨ � �i 6 ) ý Ï x :�	 
 )� � G #�� � � p k R 6 ] �

£ © + , � " £ ª � + 5 = j�k � ` . P � � �+ , � � � « ó � ý Ï x

:���� Ã : �T � ¬ ^ 9 

 

�  ® r ý Ï x )�	 
 )� � G )�� � 



 iv 

Title of Thesis����                                            

Study on the relationship among sex knowledge, sex attitude and sex behaviors of Junior 

High School in Taipei 

Key word: junior high school student, sex knowledge , sex attitude ,sex behavior 

Name of Institute: National Taiwan Normal University 

Department of Educational Psychology and Counseling 

Graduate date: 100/6                              Degree conferred: Master 

Name of student: Ching-Hong Yen                  Advisor: Sieh-Hwa Lin 
                 ÷  ø  ù                              � �    

Abstract: 

    The purpose of the study was to investigate the relationship among personal 

background variables, sex knowledge , sex attitude and sex behavior of junior high 

school students in Taipei . The students were from one of the middle-large school with 

commonly higher social-economical-class parents. 

     The survey in the present study was conducted by with the “Questionnaire 

Survey “ on all students in this school and a total of 1,536 valid samples were 

successfully obtained. The Sex knowledge , Sex attitude and Sex behavior Scale 

developed  by Jui-Chen Yang, Huang, Lian-Hua)Zuo,Ru-Mei)Jeo-Chen Yin)

Tzu-Ting Huang in 1997 is used for this study and questions about getting the 

pornography information are added to know more about the situation. 

      The collected information were analyzed by using following methods, such as 

descriptive statistics, t-test, one-way ANOVA, Spearman's rank correlation coefficient 

and logistic regression. According to the results shown in this study, there are conclusions 

as the following: 

I. In 2011 the level of sex knowledge of junior school students in Taipei is commonly 

acceptable. 
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II. In 2011 the sex attitude of junior school students in Taipei in commonly getting 

forward but the attitude of premarital sex behavior is getting conservative. 

III. There is difference between sex knowledge and sex attitude of male and female 

junior high school students in Taipei. 

IV. Most junior high school students in Taipei get pornography information from 

classmates, friends or searching by themselves. 

V. Junior high school students in Taipei take the consideration of convenience to transmit 

pornography information, such as PC, mobile phones and direct exchange. 

VI. When junior high school students in Taipei have less sex knowledge and higher sex 

attitude, they have higher possibility to be in heterosex relationship or hope to be in the 

heterosex relationship. 

VII. When junior high school students in Taipei have more sex knowledge and higher 

sex attitude, they have higher possibility to have masturbation, get pornography 

information and transmit pornography information. 

     According to the results and discussion of the study, the researcher bring up a new 

introspection for further studies, school teachers, guidance, counselors and parents. 

Besides getting more understanding about sex knowledge, sex attitude and sex behavior 

of junior high school students  for school teachers to promote teaching efficiency , 

family education and school education are expected to pay more attention to related 

topics about sex of junior high school students. 
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�� ��� ��� ��� ���������� � $ %� � $ %� � $ %� � $ % ����

    � �¢ ¶ ¡ d ü  ! �¤ à T � � c �� �_` ê �  ¡ � �O � · . � �

¾ ¿ 9� � � ¾ ¿ ìJ ì 3-1@ � 9 

 

� ���

� �� ��

� � � � 	 
 � �  �

� � � �� � � � �

��������������������

� � � � � �

� � � � �� � � � �

� � � � �  ! � � �

�� ��� ��� ��� � ����

�

�	 
�	 
�	 
�	 
 ����

" # # $ �

% � �

& ' " " �

% � � �

����� �� �� �� � ����

" # # $ �

% � �

& ' " " �

% � �

�
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��������������������� � & '� � & '� � & '� � & ' ����

    � � �æ �� �� ( ýü Ï+Þ n +x� � �)* �+ + , �Ï � - + , �

. / 0 í P �1 2 3 49� � � 5 6 7 8 9 � �Þ :; < �� � 2017ô 6 7 �

¸ f 2009ô�̧ f ê q 99.6%�¹ i � = 6 7 ê ( 1 º ´ � ¥ » ¿ 4 � ¢)�«d

p = 6 7 � 1536ô9 

   � �p = > �_`û ñ J qr 

� ¸ f p = > �Ï�Þ n p = > �( ? � 1536(�:��Ü �̀ ½q�~

xp 756 (�� 49.2% ��xp 780 (�� 50.8%9:��j � ` ½q���

j p 512(�� 33.3% �ä�j p 537(�� 35.0% �B�j p 487(�� 31.7% 9 

 

Ì 3-2-1 ; < )* _`c d Ì 

�j  �Ü  � ?  H � � ½ �  

~ 252 
��j  

� 260 
512 33.3% 

~ 280 
ä�j  

� 257 
537 35.0% 

~ 224 
B�j  

� 263 
487 31.7% 

   1536 100% 
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���� _ ) � �Ý ��� � � 5 6 7 8 9 � 9�6 7 ½ p � S ôr� 	 S ô�Å �

_`�  ¡ � � � 6 7 8  ! � " # z æ ¼ ½ 9� tS ½ 1 }�â S ½�+ 6 7

^ O ' 5 � D E F )GH  )I J K )L M N )GO P Qþ»»ÃR �	
 )� G

� � �6 7 ��� �S ½ T z U V W » X Y� Z [ \ ] ^ O 9�

��� � � � �

�����8 9 Ì á �O �:6 ] +x� Å �_`�º » �Ü )�j )�g P ` )�

g Z [ )ÒÓ � � > G )ÒÓx Õ Z [ )x Õ � Ö �g �� ¥ Z [ i9¾ ½ b J

q¿�

Ï	Ñ �Ü r~)� p � 9�

ÏtÑ �j r½��j )ä�j #B�j } � 9�

Ï}Ñ �g P ` r » ¿ �g � � × ` �

Ï�Ñ �g Z [ r½�ÒÓó g # ¥ �ÒÓó g p � 9�

Ï�Ñ ÒÔ � � > G rýâ Ï 1 æ qÑ)ýÏ)4ÏÏ�Ñ)è � ) � +) � �)�

�)& ? 9�

Ï�Ñ ÓÔ � � > G rýâ Ï 1 æ qÑ)ýÏ)4ÏÏ�Ñ)è � ) � +) � �)�

�)& ? 9�

Ï�Ñ ÒÓx Õ Z [ rÒÓó g )½�b s ¥ ² x )ó g b g ² x )² x � ½�)

½�ÏÏ p » � � � Ñ)& ? 9�

ÏäÑ ÒÓx Õ � Ö r � ¥ À Á ) « Û À Á ) ò 9 À Á )í ¯ À Á 9�

ÏBÑ g �� ¥ » [ r � ² p p �g � É ¥ #ì�à � g � É ¥ �� ? 9�

�

�

�
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 � �  � �����������

�����89Ì5 � D E F )G H  )I J K )L M N )G O P Qþ » » Ã R��� _

) � � � p @ ý ü Ï++x � 	 
 )� G# � �  ! 6 7 � � �á � O ��:

6 ] ý Ï+x : � 	 
 ) � � G� � � �� �ÌÆ »� # � 3 Ë Â þ » » Ã �# Ë

Â ½�þþ�� � � +x : � 	 
 � � � G � � � g9 ¾ ½ b J q ¿�

Ï	Ñ � 	 
 S ½�

������� @  ! � � 	 
 Ì �� ) x ¡ Í Î Ï � )� í )Ð Ñ )¢ � )x Ò #

� ¾ i P 	 �+ S ô « þ� ^�́ ) J þ ½�́ K J �½�H ½é 4 Å J þ�½9

) � 	 
 � Ã Ä 5 Å Æ u G�   Ç l Ï È � ��  ´ ° Ñ Û � �& u G� � r Ã þ9�

ÏtÑ � � G S ½�

������� @  ! � � � G º » ) p � g� É¥)Ô Q � �)� � )#K â i�

�� Ó � �� G�+ S ô « þþ^�d ½Ã � �� y Mó 2 �þ ½��� © Mó 2 �

½½��p� Mó 2 �À½��p� ó 2 �¬ ½��� © ó 2 �Á½�� y ó 2 ��½�

&Ï�^ 8 w É b ^ Ò Ê � d ½�½?� 4Ì � ) 3 � �� G � v w 9� � Gí

Ë ¯ ® ° � ´ ³ � Ì � � ã µ � � ´ � u G� × �&��Í� r �Ã 9�

Ï}Ñ � � �S ½�

����89 ý Ïx � x � �í × )�²pK â � �)�g� É¥ � à »� )U V �

� � W » X Y �» [ 9�

�
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�!��!��!��!���������* + , -* + , -* + , -* + , - ����

����   ¡ �� O ��Ã � �n � q m �� ~ ; � Â �æ Î � Ï Ð _ ` n � c d ½

h�~ ; � Â J q ¿�

��� � � � � � � �� � �

���� · . � © �� Ã w ê�� Ñ � � Ï Ð ³ Ò Ó T � ö ` )d ü ê�z æ � � )

½ è #½h9�

��� ��� � �

����   ¡ �� ¾ ¿ #�� O ��́ � ý � j T � �� #& ? + ¢ ¼ ½  �� B C

Ô . 5 � D E F )G H  )I J K )L M N )G O P Qþ » » Ã R��� _ ) � � �

p @ ý ü Ï++x � 	 
 )� G# � �  ! 6 7 � � 9�

��� �  ! " # $ % �

������ ¢ æ:�� � � ( ý ü Ï+�; < ) *�í , / # � � ! " ó 2 �c 	

w � � ! " û ñ ; < O � . ; < Ã � �ð $ Õ � � ! " 3 � � � � h n � ; < 9

� � ç À ´ � ~ � �: ; < _ û ñ + 6 7 � Ö · �� Mo _ ) � (� Æ µ ½h�

� 6 l + 6 7 k C 2 º �Ç Õ Ó ~ ¸ ´ 9�

&�� �  # � � ' ( �

������� æ�� � � ( ý Ï�; < ) *�� � � � ! " Þ : ; < �³ 3_ � �

f ¸ 6 7 _ ` �í � � ³ × i � = 6 7 ê� Æ @ J _ ` n � ¼ Ø � ³ æ å á å å �

Ù Ú n n � _ ` Ä � � c d ½h9�

)�� * + , - . / �

���� c d ½hê�� � c d £ Ìp ¡ ³ ´ � T � d ü )� c n � ! c �m o ¤ à

¤ �� p ¡ � n 9 £ ¤ �� p c � Ê ¬ �45 �� ö : £ Û 9�
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å á å å n � c d ½h9��� @ A �  c d Ã � û ñ J q r�

��0 1 �2 3 �

����� G � ?)� � � )� ½ � ia b ��� ) *Å �_ ` �æ6 ] �� > �n

Ö9�

��4 5 �2 3 �

Ï	Ñ å � � ´ ¯  ´ ° ij T � �

����æ å � � ´ ¯  ´ ° ij T � ½h��� ) *: � 	 
 ) � � G� � � � �  T �

»� 9�

ÏtÑ f � O $ g?½h�

����Mó " # $ %  ��� ) *�: � 	 
 ) � � G� � � �� � � g»� 9�

Ï}Ñ r � > � � e . �

���� ! � Ü )�g� � à »� : � 	 
 � � � G� � � �� � � g»� 9�

Ï�Ñ l m ½h�

����æ Ý ® ² ± � � ± ³ Ï � � k Ñl m � ½h� � 	 
 H ½� � � GH ½� K $ % �M

ó� � � ��  $ % D ^n � l m ½h�æ6 ] � 	 
 � � � G ) � � �� ] ¹
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��������� � �� � �� � �� � �    � � � � � � � � � � � � � � � � � � � �  
    �í ¶ ¡ �� O �� 6 ^�~ ; 6 7 89_ ` í c d ½hê � Æ �� p ¡ �

« ½�� ² �� 	 ² ��� ) *Å �_ ` ½h�� t² �� ) *: � 	 
 )� �

G)� � �� Z [ �� }² 1997�# 2011��� � ý Ï+x : � 	 
 )� � G

� � � g»� �� �² � 3 Mó " #  ý Ïx : � 	 
 )� � G)� � �� � g�

� �²  !  ! ý Ï+x : � 	 
 )� � G# � � � T � �� � ²  ! ý Ï+

x : � 	 
 # � � G ) � � � Ç < »� 9 

���������������� 3 4 / 0 5 63 4 / 0 5 63 4 / 0 5 63 4 / 0 5 6  

    �² í Ö v � 6 7 _ `  c d ½h� � � 6 7 � 	 S ô �Å �_ ` �� � �

a b c d � � �� ) *Å �_ ` ½ Þ »� � c d ½hJ q : 

����6 7 8 9 :  

Þ n p = > �(?� 1536(�:�� Ü �̀ ½ q �~ x p 756(�� 49.2% �

� x p 780(�� 50.8%9 

���; < 7 8 9 :  

:��j � ` ½ q � � �j p 512 (�� 33.3% � ä �j p 537 (��

35.0% � B �j p 487(�� 31.7% 9 

���= > ? @ A � 

    ¶ ¡ Ì 4-1-1 c d p ¡ ��� ) *&ÒÔ � � > G�� + ¢ (? é R p 548

(� 35.68%�  f��� @ p 358(� 23.31%�4Ï�p 322(� 20.96%�è

� p 247(� 16.08%�ý Ï 1 æ q 61(� 3.97%9 n � �� ) *ÒÔ � � > G

b 	 Æ æ � 58.99%�� +#�� @ �&Ó Ô � � > G�� + ¢ (? é R p 589

(� 38.35%�  f�4Ï�p 394(� 25.65%�è � p 286(� 18.62%���
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@ p 218(� 14.19%�ý Ï 1 æ q 49(� 3.19%9 n � �� ) *Ó Ô � � > G

b 	 Æ æ � 52.54%�� +#�� @ 9 

    ¤ à � b ����  �� ) *&ÒÓ � � > G b � 52.54%N 58.99%: � +

#�� @ > G�5 3.19%N 3.97% � � > G:ý Ï 1 æ q �> G9 n � ��� 

�� ) *ÒÓ Ô �� � > G � R 45 4i � � 9 

Ì 4-1-1ÒÓ Ô � � > G _ ` c d Ì 

ÒÔ  Ó Ô  
� � > G 

(? � ½ �  (? � ½ �  

ý Ï( 1 æ q ) 61 3.97� 49 3.19� 
4Ï(�) 322 20.96� 394 25.65� 
è �  247 16.08� 286 18.62� 
� + 548 35.68� 589 38.35� 
�� @  358 23.31� 218 14.19� 

H à  1536 100� 1536 100� 

 

&��= > B C D E  

    Ö Ì 4-1-2 Å 	 ��� ) *�ÒÓ � x Õ � Ö « Û À Á (?p 790(é R �

� 51.4%�&f� ò 9 À Á (?p 496(�� 32.3%�� ¥ À Á (?p 148(�

� 9.6%�í ¯ À Á (?p 101(�� 6.6�9 

Ì 4-1-2ÒÓ x Õ � Ö_ ` c d Ì 

x Õ � Ö (? � ½ �  

� ¥ À Á  148 9.6� 
« Û À Á  790 51.4� 
ò 9 À Á  496 32.3� 
í ¯ À Á  101 6.6� 

H �  1536 100� 

 

 

 



 31 

)��F G H �I J  

    Ö Ì 4-1-3 Å 	 ��� ) *�p 414(ì í p � ~ � É¥�� 27.0%�� ¥

p � � ~ � É¥p 1122(�� 73.0%9 

Ì 4-1-3 p � g� í × c d Ì 

g� í ×  (? � ½ �  

� � ~ � É¥ 414 27.0� 
¥ � � ~ � É¥ 1122 73.0� 

H �  1536 100� 

 



 32 

 

�� ��� ��� ��� ����� 2011 7 8 9 : � � �7 8 9 : � � �7 8 9 : � � �7 8 9 : � � �""""� � �� � �� � �� � � """"� �  �� �  �� �  �� �  �

; <; <; <; <  

    �² í Ö v � 6 7 _ `  c d ½h�� � 6 7 � tS ô �� 	 
 )� � G�

� � �6 7 �� � � a b c d � � �� ) *� 	 
 ) � � G� � � �ÌÆ »� �

c d ½hJ q : 

��� � K 7  

��� @  ! � � 	 
 Ì �� ) x ¡ Í Î Ï � ) � í ) Ð Ñ ) ¢ � )x Ò

# � ¾ i P 	 �+ S ô « 10^�́ ) J 1½�́ K J 0½�H ½� 0  10½9

��� ) *� 	 
 H J ½ G � � 7.3½� � � � � 2.2539 

½h� 	 
 � Ø ^ J ½»� ��Ì 4-2-1Ï� Æ ´ ) ê é 4�^ O ��:K

] x Ò _ �kµ í � ì î ¤ A ��q 91.9��&f�� 7 Ð ( ÷ ß Ð Ñ )�� � 5

� ~ O � v ¯ Æ *��q 88.3�#^ O �� ã O � Ñ p � í Ì Ì � à á â g � Ñ

5 ���q 86.1��́ ) ê é ��^ O �� ½ ± Ñ O �P Ã � Ñ ã ��q ) ê X p

34.8��&f��K ä � å ¾ � � æ �í Ö � U V ��q 61.7�)�kµ 5 / ��

� �P Ã � á â��q 63.0�#� á â� Ï � � © Ñ kµ ç � �9��q 63.1��

¸ ´ M 	 î �M� è � ê é 4�^ O ��K ä � å ¾ � � æ �í Ö � U V ��q

28.9�9 
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Ì 4-2-1�� � ý Ïx � 	 
 Ø ^ J ½» [  

´ )  ´ K  
M 	 î  
# ¥ ´  ^ O  

�� � � �  �� � � �  �� � � �  

1. 7 Ð ( ÷ ß Ð Ñ )�� � 5 �

~ O � v ¯ Æ *9 
1356 88.3� 63 4.1� 117 7.6� 

2.:K ] x Ò _ �kµ í � ì

î ¤ A 9 
1412 91.9� 39 2.5� 85 5.6� 

3. � ã O � Ñ p � í Ì Ì � à

á â g � Ñ 5 �9 
1323 86.1� 60 3.9� 153 10� 

4. � t� é ¤ Æ ¡ ê p� Ü �

g9 
1278 83.2� 77 5.0� 181 11.8� 

5. K ä � å ¾ � � æ �í Ö �

U V 9 
948 61.7� 144 9.4� 443 28.9� 

6. � � � í ê� � � x � � '

� pÅ � ¢ � 9 
1155 75.2� 165 10.7� 216 14.1� 

7.kµ 5 / �� � �P Ã � á

â9 
968 63.0� 430 28.0� 138 9.0� 

8. á â� Ï � � © Ñ kµ ç �

�9 
969 63.1� 248 16.1� 319 20.8� 

9. K â � �( ÷ ë � � )�	 �

M v ¯ � � �9 
1109 72.2� 156 10.2� 271 17.6� 

10. ½ ± Ñ O �P Ã � Ñ ã 9 534 34.8� 674 43.9� 328 21.3� 

 

 

�����K 7  

    ��� @  ! � � � G º » ) p � g� É¥)Ô Q � �)� � )#K â i�

�� Ó � �� G�+ S ô « 11^�d ½Ã � �� y Mó 2 �1½��� © Mó 2 �

2½��p� Mó 2 �3½��p� ó 2 �4½��� © ó 2 �5½�� y ó 2 �6½�

&Ï�^ 8 w É b ^ Ò Ê � d ½�½?� 4Ì � ) 3 � �� G � � �9��� )

*� � GH J ½ G � � 36.09½� � � � � 8.179 
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    ½h� � G Ø ^ J ½»� ��Ì 4-2-2Ï� Æ J ½é 4�^ O ��:ý Ï Ç

È Å æ � g� É¥�� J ½é �� p � ^ O ��:ý Ï Ç È � � x Å æ � õ ì �

g� É¥� x � ' �#�:ý Ï Ç È � ~ x Å æ � õ ì �g� É¥� x � ' ��

n � R ?+x P �:ý Ï Ç È Å æ p � g� É¥�bM � 5 � x � � ' �2 . :

ý Ï Ç È ) 3 � � ' 5 3 { | �� G9 

 

Ì 4-2-2�� � ý Ïx � � G Ø ^ J ½» [  

^ O  G � � � � �  

 
1.:ý Ï Ç È �Å æ � g� É¥9 

4.44 1.938 

í 
2. � � � � ( � � �Ã � �o A ? r � x k R � �

� � �9 
3.93 1.401 

í 
3. ~ ã O M� î pK â � �9 

4.30 1.368 

í 
4. � ã O M� î pK â � �9 

4.23 1.596 

 
5.:ý Ï Ç È �Å æp � . �)f 	� Ô Q g� É

¥9 
3.91 1.364 

 
6.:ý Ï Ç È �Å æ � õ ì �g� É¥p æ � )é

ê) ç èi� �9 
3.72 1.384 

 
7.�g� � à � 6 ^�q O y é � , � 6 ^9 

2.48 1.395 

í 
8.	� � ã O � Ø p x � ¢ � 6 �� p ¯ ï � � �  
»9 

2.58 1.424 

 
9.:ý Ï Ç È �Å æ � õ ì �g� É¥p U k )i

j i� �9 
3.07 1.482 

 
10.:ý Ï Ç È � � x Å æ � õ ì �g� É¥� x

� � ' 9 
1.73 1.175 

 
11.:ý Ï Ç È � ~ x Å æ � õ ì �g� É¥� x

� � ' 9 
1.71 1.153 

í� Ê � d ½^                           H d  
36.09 

8.170 
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�����K 7  

(	) � x � S ½ 

    89�� ) *�� x � í )~ x 7 Ð �x � » [ �Ö Ì 4-2-3 Å 	 �: � x

� í S ½� � 	f � í A _ ð ñ �> G� � ½ ð ñ �p 50(�� 8.88�)T �

ð ñ �p 39(�� 6.93�)pî ð ñ �p 70(�� 12.43�)F ô M ð ñ �p

253(�� 44.94�)	� X M ð ñ �p 151�� 9.06��� 	f � í õ ö �> G�

� ½õ ö �p 4(�� 0.57�)T � õ ö �p 22(�� 3.13�)pî õ ö �p

94(�� 13.35�)F ô Mõ ö �p 239(�� 33.95�)	� X Mõ ö �p 345�

� 49.01�� � í � � �² í ¯ p ò ó ) ô ó )è õ iM ö < Æ *� � ½M ö <

�p 41(�� 0.14�)T � M ö < �p 83(�� 11.64�)pî M ö < �p 237

(�� 33.24�)F ô Ø pM ö < �p 220(�� 30.86�)	� X Ø pM ö < �

p 132�� 18.51�� @ æ� � �� � � � x 9 � � � 	f � í A ÷ � ³ Ø pn

Ü � N ð ñ ��õ ö 9 

    : ~ x 7 Ð S ½�� 	f 7 Ð A _ ð ñ �> G�� ½ ð ñ �p 15(�� 41.1

�)T � ð ñ �p 20(�� 5.48�)pî ð ñ �p 97(�� 26.58�)F ô M

ð ñ �p 120(�� 32.88�)	� X M ð ñ �p 113�� 30.96�� � 	f 7 Ð

õ ö �> G�� ½õ ö �p 22(�� 6.01�)T � õ ö �p 17(�� 4.64�)

pî õ ö �p 68(�� 18.58�)F ô Mõ ö �p 134(�� 36.61�)	� X

Mõ ö �p 125�� 34.15�� � 	f � Æ K L 7 Ð _ � @ � � Ä � Û ø Ù Ù �

p 39(�� 10.68�) Û ø Ú Ú �p 30(�� 8.22�) ù � x > �p 5(��

1.37�)ú ú û O f ü ý �p 73(�� 20�) ¥ � Æ µ Ä � �p 172�� 47.12

��& ? �p 46�� 12.60�� @ æ� � �� � � ~ x 9 � � � 	f 7 Ð A ÷ �

³ Ø pn Ü � N ð ñ ��õ ö 9 
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Ì 4-2-3�� � ý Ïx � x � Æ * 

^ O  � x  ~ x  

N=563 (? � ½ �  N=365 (? � ½ �  

� ½ 50 8.88� � ½ 15 41.1� 

T �  39 6.93� T �  20 5.48� 

pî  70 12.43� pî  97 26.58� 

F ô M 253 44.94� F ô M 120 32.88� 

1. � 	f � í / 7 Ð

A _ ð ñ �> G 

	� X M 151 9.06� 	� X M 113 30.96� 

N=704 (? � ½ �  N=366 (? � ½ �  

� ½ 4 0.57� � ½ 22 6.01� 

T �  22 3.13� T �  17 4.64� 

pî  94 13.35� pî  68 18.58� 

F ô M 239 33.95� F ô M 134 36.61� 

2. � 	f � í / 7 Ð

A _ õ ö �> G 

	� X M 345 49.01� 	� X M 125 34.15� 

N=713 (? � ½ �  

� ½ 41 0.14� 

T �  83 11.64� 

pî  237 33.24� 

F ô M 220 30.86� 

3. � í � � �² í

¯ p ò ó )ô ó )è

õ iM ö < Æ * 

	� X M 132 18.51� 

 

N=365 (? � ½ �  

Û ø Ù Ù  39 10.68� 

Û ø Ú Ú  30 8.22� 

ù � x >  5 1.37� 

ú ú ü ý  73 20� 

¥ � Ä �  172 47.12� 

3. � 	f � Æ K L

7 Ð _  

 

& ?  46 12.60� 

þ �rN o Ð � ~ Ý Ó � � 9 pMó9 
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(t) � � �S ½ 

    + S ½89 º 1 6 � � � �r1.�²p � � � � �92. O y �² p � g� É

¥93.�² � � p � g� É¥94.�² ì > � � W »p � � X Y 95.�² ì � �

� W »p � � X Y 9Ö Ì 4-2-4 Å 	 �Þ n p = > �(?� 1536(�:�²p

� � í × Ã : �p 291(ì í p � � �í × �� 18.95%� ¥ ì p � � �í × �

p 1245(�� 81.05%93ì í p � � � �� 291(Ï�� Ñ � � �� a G � ?

� 11.79 c( � � � 1.99)� G � 	� � � � f?� 9.62 f(Ï � ? 4 f)9 

    :O y �² p � g� É¥Ã : �p 290(O y v : p � g� É¥��

18.88%�O y Ø pg� É¥�p 1246(�� 81.12%��Ò	 Ó M 	 �p � g�

É¥� � � �p 6(�� 2.17���Ó 	 ÒM 	 �p � g� É¥� � � �p 33

(�� 11.91���ÒÓ ¢ M 	 �p � g� É¥� � � �p 95(�� 34.30��&

Ï�ÒÓ ( 	 î �p � g� É¥� � � é 4�p 143(�� 51.62�9 

    :�² � � p � g� É¥É¥Ã : �p 659( � � � p � g� É¥��

42.9%�O y ³ M � � p � g� É¥�p 877(�� 57.1%�&ÏM � � p � g

� É¥� N � æ�� � � Ï h � é R �p 351(�� 53.26�9 

    :�² U V W »p � X Y í × Ã : �ì í U V � W »p � X Y p 738(��

48.05%� ¥ ì í U V � W »p � X Y p 798(�� 51.95%�&Ï��ó+)É

¥� ¬ J + X Y é R �p 522(f�&f�� K L � < ��p 240(f9 

    :�² ì � � � W »p � X Y í × Ã : �ì í � � � W »p � X Y p 238

(�� 15.49%�¥ ì � � � W »p � X Y p 1298(�� 84.51%�&Ï � � �.

Ï � � �� � é R �p 128(f�&f��� � ��p 103(f#�� U � � �

� � ��p 105(f9 
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Ì 4-2-4�� � ý Ïx +x � � �»� 	 Ù Ì 

� ² 
� � � 

(? � ½ �  (? � ½ �  

� � 

� � 3 
�²p �

� í ×  
291 18.95� 1245 81.05� 

3ì í p � � � �� 291(Ï 
1. � Ñ � � �� a G � ?� 11.79 c

( � � � 1.99)9 
2. G � 	� � � � f?� 9.62 f(Ï �
? 4 f)9 

O y pg� É¥ S ½ N=277 

 (? � ½ �  

Ò	 Ó M 	  6 2.17� 

Ó 	 ÒM 	  33 11.91� 

ÒÓ ¢ M 	  95 34.30� 

� � 4 
O y �²

p p � g

� É¥ 

290 18.88� 1246 81.12� 

ÒÓ ( 	  143 51.62� 

� � 5 
�² � �

p � g�

É¥ 

659 42.9� 877 57.1� 

M � � � g� É¥� á � N � rN=659 

1.� � � Ï h �351(�� 53.26�9 
2. �ÒÓ 8 ) �85(�� 12.90�9 
3. �� � �18(�� 2.73�9 
4. �ó+ � � �16(�� 2.42�9 
5. � ! " Ä � �15(�� 2.28�9 
6. � � g� T Ä �55(�� 8.35�9 
7. æ � ( ��5(�� 0.15�9 
8. �	 
 ) � � �47(�� 7.13�9 
9. M8 )Ø N � �47(�� 7.13�9 
10.& ? �20(�� 3.03�9 

� � 6 
U V W »

p � X Y

í ×  

738 48.05� 798 51.95� 

�  î ) * ¬ J + X Y ¶( � o ) N=1536 
1.ÒÓ ).Ï / � �p 35(f�� 2.28
�9 
2. " / �p 14(f�� 0.91�9 
3. � � � � �p 80(f�� 5.21�9 
4.ó+)É¥�p 522(f�� 33.98
�9 
5. K L � < �p 240(f�� 15.23�9 
6.& ? �p 97(f�� 6.32�9 
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Ì 4-2-4�� � ý Ïx +x � � �»� 	 Ù Ì(Ð) 

� ² 
� � � 

(? � ½ �  (? � ½ �  

� � 

� � 7 
� � � W

»p � X

Y í ×  

238 15.49� 1298 84.51� 

� � µ � Ã � � � ¶( � o ) N=1536 
1..Ï � � �p 128(f�� 8.33�9 
2. � � � � �p 17(f�� 1.11�9 
3.ó+)É¥.Ï � � �p 70(f�

� 4.56�9 
4.+ , � � �p 20(f�� 1.30�9 
5. � � �p 103(f�� 6.71�9 
6. � U � � � � � �p 105(f��

6.84�9 
7.& ? �p 5(f�� 0.33�9 

 

 

&�2011 ; 	 
 � � � ��������L M N 5  

(����) 2011 ý Ïx � 	 
 H ½  G � ½?� 7.3�́ ) ê � 73�9́ ) ê 3 D E F

i (1997) @ 89� ´ ) ê 75���b � � ) ) (1978)) * �  (1982))+

Ã � (1996)), - . i(1997))/ � (2002))0 h  i(2006))� 1 h (2010R

@ 89� ´ ) ê A �49 

(����) 2011� ý Ïx � � GH ½  G � ½?� 36.09�� � � � 8.17��� Ï� Æ

R ?+x P �:ý Ï Ç È Å æ p � g� É¥�bM � 5 � x � � ' � 2 .

:ý Ï Ç È ) 3 � � ' 5 3 { | �� G9e �R ?�� ( � { í �1979�@

|�1980�G |  �1981�} ~ h �1981�) n � ) x y � � ��� G� u

3 { | � 8 ) x y � � ���� �	 © �9 

(}) �� � ý Ïx ÒÓ Ô ( 	 î O y p p � g� É¥ � � é 49:�² ì p � g

� É¥Ã : �p 290(O y v : p � g� É¥�� 18.88%�O y Ø pg�

É¥�p 1246(�� 81.12%��Ò	 Ó M 	 �p � g� É¥� � � �p 6

(�� 2.17���Ó 	 ÒM 	 �p � g� É¥� � � �p 33(�� 11.91
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���ÒÓ ¢ M 	 �p � g� É¥� � � �p 95(�� 34.30��&Ï�Ò

Ó ( 	 î �p � g� É¥� � � é 4�p 143(�� 51.62�9 

(�) �� � ý Ïx � � �ó+)É¥��� K L � < �W »T � _ X � � é 49

:�² U V W »p � X Y í × Ã : �ì í U V � W »p � X Y p 738(�

� 48.05%�¥ ì í U V � W »p � X Y p 798(�� 51.95%�&Ï��ó

+)É¥� ¬ J + X Y é R �p 522(f�&f�� K L � < ��p 240

(f9 

(�) �� � ý Ïx � � �.Ï � � �)�� � ���� U �� � W »T � _ X � �

é 49:�² ì � � � W »p � X Y í × Ã : �ì í � � � W »p � X Y

p 238(�� 15.49%� ¥ ì � � � W »p � X Y p 1298(�� 84.51%�

&Ï � � �.Ï � � �� � é R �p 128(f�&f��� � ��p 103

(f#�� U � � � � � ��p 105(f9 
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�� ��� ��� ��� ����� 1997 7 =7 =7 =7 = 2011 7 > ? @ 8 9 A : B � �7 > ? @ 8 9 A : B � �7 > ? @ 8 9 A : B � �7 > ? @ 8 9 A : B � �

����""""� � � C � D E F G� � � C � D E F G� � � C � D E F G� � � C � D E F G  

���� � K 7  

Ö Ì 4-3-1 Å 	 �1997��� � +x : � 	 
 Ã : ´ ) ½? G � � 7.5½�

2011�� 7.3½�í � c d t e . ½h� p ¢  � � g \ qn �  (p < 0.01)�b

Ö 3~ Ý ½? X � 6 0.2½�� 1^½?MN�� + ��� � +x : � 	 
 Ã :

�6 ] > G: 1997�� 2011��T ó �9 

Ì 4-3-1 1997�# 2011��� � Ú Û �� 	 
 J ½ � g� 3 ½hÌ 

w G _ �  (? G � ? � � �  t � p ¡  

1997� 2712 7.5 2.253 
� 	 
  

2011� 1536 7.3 2.253 

7.727** 1997��

2011� 

**p<.01   

 

Ö Ì 4-3-2 ½h 1997 �# 2011 ��� � Ú Û �� 	 
 Ø ^ J ½Å 	 ��

� � ý Ïx ´ ) ê y }4�^ O ¢ �� 7 Ð ( ÷ ß Ð Ñ )�� � 5 � ~ O � v ¯ Æ

*�)�:K ] x Ò _ �kµ í � ì î ¤ A ���� ã O � Ñ p � í Ì Ì � à á â

g � Ñ 5 ��� v é ê ¢ : 85%æ � � ´ ) ê é ��^ O �� ½ ± Ñ O �P Ã �

Ñ ã �( ´ ) � � 5� 1997�� 35.8% � 2011�� 34.8%)9 

 

÷ Ö Ì 4-3-2 J 	 �� 	 
 e 10^Ï�p � ^´ ) � � æ 1997���� �

ý Ïx � 2011 4�&Ï � g3 � ��: � �^��K ä � å ¾ � � æ �í Ö �

U V �( ´ ) � � 3 1997�� 79.6% n � � 2011�� 61.7%4)�� � ^��k

µ 5 / �� � �P Ã � á â�( ´ ) � � 3 1997 �� 72.2%�2011 �� 63%)�

� ä ^�� á â� Ï � � © Ñ kµ ç � ��( ´ ) � � 3 1997�� 71.3%�2011

�� 63.1%)9 
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� q 3^ ´ ) � � æ 2011���� � ý Ïx 3 4�&Ï p ^( � t� � �

^) p � ´ ) ê U Ä � � 		^( � B ^� K â � �( ÷ ë � � )�	 � M v ¯ � �

��) � ´ ) ê �æ 2011���� � ý Ïx n � � 1997�4 ( ´ ) � � 3 2011

�� 72.2%�1997�� 56.6%Ñ9 

 � n 9 � �2011���� � ý Ïx � 	 
 ´ ) � � 3 1997����� © 	

^M 	 î � ¥ ´ � � � �X æ 2011��ý Ïx n � 3 49 

Ì 4-3-2  1997�# 2011��� � Ú Û �� 	 
 Ø ^ J ½ � 3 Ì 

1997� (N = 2712) 2011� (N = 1536) � g 
^ O  

´ )  ´ K  
M 	 î  
# ¥ ´  

´ )  ´ K  
M 	 î  
# ¥ ´  

 

1. 7 Ð ( ÷ ß Ð Ñ )��
� 5 � ~ O � v ¯ Æ

*9 
93.2� 5.0� 1.8� 88.3� 4.1� 7.6� *** 

2.:K ] x Ò _ �kµ

í � ì î ¤ A 9 
87.4� 8.1� 4.4� 91.9� 2.5� 5.6� *** 

3. � ã O � Ñ p � í Ì

Ì � à á â g � Ñ 5

�9 
87.6� 7.8� 4.6� 86.1� 3.9� 10�  

4. � t� é ¤ Æ ¡ ê p

� Ü � g9 
82.0� 12.0� 6.0� 83.2� 5.0� 11.8�  

5. K ä � å ¾ � � æ �

í Ö � U V 9 
79.6� 10.3� 10.1� 61.7� 9.4� 28.9� *** 

6. � � � í ê� � � x

� � ' � pÅ � ¢ � 9 
80.0� 13.8� 6.2� 75.2� 10.7� 14.1� *** 

7.kµ 5 / �� � �P

Ã � á â9 
72.2� 22.1� 5.7� 63.0� 28.0� 9.0� *** 

8. á â� Ï � � © Ñ k

µ ç � �9 
71.3� 18.4� 10.3� 63.1� 16.1� 20.8� *** 

9. K â � �( ÷ ë � � )
�	 � M v ¯ � � �9 

56.6� 38.3� 5.1� 72.2� 10.2� 17.6� *** 

10. ½ ± Ñ O �P Ã �

Ñ ã 9 
35.8� 59.6� 4.6� 34.8� 43.9� 21.3�  

*p<.05  **p<.01  ***p<.001 
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�����K 7  

    : � � GÃ : �1997��� � +x G � ´ ) ½?� 33½� 2011��� �

�+x G � q ) ½?� 36.09½�&� g \ q c d + � 2 º (p < 0.001)�bÖ 3

?® � p ¢ 5 � 3.09½�n � Æ � �� � +x � 1997��� � +x � G � � �

��bM� � « R 9 

Ì 4-3-3 1997�# 2011��� � Ú Û �� � GJ ½ � g� 3 ½hÌ 

w G _ �  (? G � ? � � �  t � p ¡  

1997� 2712 33 8.8 
� � G 

2011� 1536 36.09 8.17 

-121.902*** 2011��

1997� 

***p<.001 

     

� 3 1997�# 2011��� � Ú Û �� � G Ø ^ J ½ (Ì 4-3-4)æ 2011��

� � ý Ïx �J ½ G � 3 49 � g3 � �p�~ ã O M� î pK â � ��(2011

� 4.3½�1997� 3.6½Ñ)�� ã O M� î pK â � ��(2011� 4.23½�1997

� 3.5½Ñ)�:ý Ï Ç È �Å æp � . �)f 	� Ô Q g� É¥��(2011� 3.91

½�1997� 3.2½Ñ����:ý Ï Ç È �Å æ � õ ì �g� É¥p U k )ij i

� ��(2011� 3.07½�1997� 2.4½Ñ9�

 

��3 1997�# 2011��� � Ú Û �� � GJ ½é 4�^ O ¢ ��:ý Ï

Ç È Å æ � g� É¥� (2011� 4.44½�1997� 4.2½Ñ�J ½é �� p � ^ O

��:ý Ï Ç È �� x Å æ � õ ì �g� É¥� x � ' �(2011� 1.71½�1997

� 1.7½Ñ#�:ý Ï Ç È �~ x Å æ � õ ì �g� É¥� x � ' � (2011� 1.73

½�1997� 1.7½Ñ�n � R ?+x P �:ý Ï Ç È Å æ p � g� É¥�bM �

5 � x � � ' � 2 . :ý Ï Ç È ) 3 � � ' 5 3 { | �� G� + p ¡ : 1997 �

2011� ý Ïx �� G	 © 9 
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� 4-3-4  1997�� 2011�� � � � � �	 
 � �  � � � � � 

 �  
1997� 
� � �  

2011� 
� � �  

� �  

 1. � � � � � �� �  � 	 ! " # 4.2 4.44 * 

$ 
2. % & �' ( ) * + , - �. / 0 1 2 3
4 5 + 	  6 7 # 

4.1 3.93 * 

$ 3. 8 9 : ; < = > ? @ 6 7 # 3.6 4.30 * 
$ 4. A 9 : ; < = > ? @ 6 7 # 3.5 4.23 * 

 
5. � � � � � �� � > B C + DE F + G
H � 	 ! " # 

3.2 3.91 * 

 
6. � � � � � ���IJK+�	!">
L MDN  ODP Q R 67# 

3.0 3.72 * 

 
7.S�	 T +U VW �X Y Z [ +U
# 

3.0 2.48 * 

$ 
8.F\ A9 : ] ^ _` a b * c �Vd e
f g +h  i# 

2.7 2.58 * 

 
9.�� �� � ���IJK+�	!">
j k Dl m R 67# 

2.4 3.07 * 

 
10.�� �� � �A3��IJK+�	!
"2 3	no # 

1.7 1.73 * 

 
11.�� �� � �83��IJK+�	!
"2 3	no # 

1.7 1.71 * 

 $7p q r �                     sr                      36.09 33.0 * 

* p<.05 

 

��1997 � � 2011 � � � � � 	 
 � �  � � � � � � � � � �

� � �  

(F) 2011�� � � � �3	tuv w x � 1997�� � � � �3	tuv w

x � �; y z2011�� �3	tus� �� � V 7.3��1997�� � �

{ 3� � v w �| 7 7.5��} ~ � r t � C �� �� � �� � �� �

� � �� � � �| � � 0.2��� 1�| ; � #� � �� � � { 3�

	tu, �+c � � �� 1997�S 2011�V� � +# 
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(����) �� 1997 �� 2011 �� � � � � �	tu� � ��t�� � � �

�3v w x X ��+�� V�� � ( � � � � )V2   ¡¢ 8: +£ e

¤ ¥ ¦D��? § 3¨ ©�ª « } ~ ¬  ® ¯ ¦S�A9 : ° ± >² }

³ �´ µ ¶ · ¸ ° ± ¡¢ ¦�£ ¹ x � � 85%�º »v w x Y ¼ +�

V�½ ¾ � : +¿ , V� À ¦( v w � Á Â 7 1997�+ 35.8% S 2011

�+ 34.8%)#	tuÃ 10 ��Ä Å Æ Ç �2011 �+� � � � �3

	tuv w � Á � 1997�7¼ #� � È É � ���Ê Ë IÌ Í +Î Ï

V} Ð 	j Ñ ¦ �v w � Á V� 1997�� � � � �3� � � 2011�

� � � � �3� (79.6% vs.61.7%Ò»SÓ�? @ 67( � Ô MÕ )VFÖ

; £ e +67¦�×v w � Á V� 2011 �+� � � � �3� � � 1997

�� (72.2% vs. 56.6%Ò#Ø�Ù �; t Ú Û v ¦+� Á �Ü � 2011

�+� �3� � � � 1997�+� �3�# 

(�) 2011�� � � � �3	
�� 1997�� � � � �3	
�¯ +� 7°

Ýz�	
�, ��1997�� � � { 3� � v w �| 7 33�»2011�

� � � +{ 3� � v w �| 7 36.09��×� �� � � r { º Þ ß (p < 

0.001)�� Ð à| á º � � Â � 3.09��� ´ ¤ â � � � { 3� 1997�

� � � { 3
�ã 7° Ý�� ; V� ä 5 # 

(å) 2011�� � � � �3�	
�º +æ - � 1997�� � � � �3ã °

Ý#� � 1997�� 2011�� � � � � �	
�� � ��� 2011�

� � � � �3+� �� � � �#� � � �� y +>�89 : ; < = >?

@ 67¦(2011� 4.3��1997� 3.6�ÒD�A9 : ; < = >? @ 67¦

(2011� 4.23��1997� 3.5�ÒD��� �� � ���>B C +DE F

+G H �	!"¦Ó(2011� 3.91��1997� 3.2�ÒÓSÓ��� �� � �

��IJK+�	!">j k Dl m R 67¦(2011� 3.07��1997�

2.4�Ò#Ó
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à 1997�� 2011�� � � � � �	
�� �Y �+�� V��� �

� � �� �	!"¦ (2011� 4.44��1997� 4.2�Ò»� �Y ¼ +

� \ �V��� �� � �A3��IJK+�	!"2 3no ¦(2011

� 1.71��1997� 1.7�Ò���� �� � �83��IJK+�	!

"2 3no ¦ (2011� 1.73��1997� 1.7�Ò»� ´ 5 | { 3ç 7�

� �� � ��_ �	!"�� ; è ¡2 3	no �Þ é�� �� � w

à	no ê � ë ì +
��� _í� 1997S 2011�� �3+
�VF

î +# 

����
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���������������� ��������	
����������	
����������	
����������	
��
� �
� �
� �
� � 





� � � � �� � � � �� � � � �� � � � �  

    � ï ð ñ �; ò ó ô õ ö �÷ ø ; ò 	ù D�úDû ü G ` ý þ ���	}

� �	tu	
�S	67 � �� �+� �i � �� � � � � t � C � � � � �

E � : õ �| �� 	 6�� ð ñ # 

 

��� � �  � � 	 �  � � � � � �  �  ! � �  


 � � 4-4-1 � t�� � � � �3��	tu, ��A3+�| 7 7.36��

83+�| 7 7.25 ��A3w 	tuv w +� � �| ã �à83»�	
�,

��83	
�s�7 37.19��A3+	
�s�7 35.03��83+	
�

s�� � ã �àA3# 

��	67 3-MÕ } � ¦+ � ��83+� Á � � � A3�(83: 33%�A

3: 5%; p < 0.0001)»��	67 4-�X V  >�	!"¦+ � ��83+� Á

� A3�(83: 21%�A3: 16%; p < 0.0001)»��	67 5-�X V  �� _ 

�	!"¦+ � ��83+� Á � A3�(83: 49%�A3: 37%; p < 0.0001)»

��	67 6-� j Ñ � i>n+ � � ¦+ � ��83+� Á � A3�(83: 59%�

A3: 38%; p < 0.001)»��	67 7-� Î � S � i>n+ � � ¦+ � ��Ü V

83+� Á � � � A3�(83: 22%�A3: 9%; p < 0.0001)# 
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� 4-4-1 ; ò 	ù � �3	tuD	
�S	67� t � C Ú � , � C � É � 

� � 	ù  (|  � � |  � � �  p-value _í 

	tus� 
8 
A 

756 
780 

7.25 
7.36 

2.398 
2.104 

* 
 

A�8 

	
�s� 
8 
A 

756 
780 

37.19 
35.06 

8.885 
7.261 

*** 
 

8�A 

	67 3-V  >
MÕ 67 

8 
A 

756 
780 

.33 

.05 
.472 
.218 

*** 
 

8�A 

	67 4-�X V
 >�	!" 

8 
A 

756 
780 

.21 

.16 
.411 
.371 

*** 
 

8�A 

	67 5-�� _
 �	!" 

8 
A 

756 
780 

.49 

.37 
.500 
.483 

*** 
 

8�A 

	67 6-� j Ñ
� i>n � �  

8 
A 

756 
780 

.59 

.38 
.493 
.485 

** 
 

8�A 

	67 7-� Î �
S � i>n � �  

8 
A 

756 
780 

.22 

.09 
.425 
.292 

*** 
 

8�A 

� � z	tuD	
� � �/ � t � C �	67 � � � / � � , � C  

*p<.05  **p<.01  ***p<.001 
 
 

"�� � � � # � 	 �  � � � � � �  �  ! � �  

7ð � ; ò �ú� �3	tuD	
�S	67+� �i � �� õ | ê �

E � : õ �| �� �!�- õ | � � , ¯ � C �×_í " à� 4-4-2# 

 

��	tu¦, ���\ �ú� �; y �� V#�ú	tu+� ��à$�

ú % 1 �&7.86 vs. 6.96'»��	
�¦, ��� �\ �ú� �; y �� V$�

ú�| VY ¼  (#�ú� � | : 36.79»(�ú: 36.30»$�ú:35.21'# 

 

��	67 3-MÕ 67¦� ����ú((D#�ú)MÕ +� Á � � �à$

�ú&21% vs. 15 %; p < 0.01'»��	67 6-� j Ñ S � i� n � � ¦� ���

�ú� j Ñ S � i� n � � +� Á  (#�ú: 55%�(�ú: 51%) � � � �à$

�ú&38%'»��	67 7-� Î � S � i� n � � ¦ � ����ú� j Ñ S �
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i� n � � +� Á  (#�ú: 23%�(�ú: 16%) Ü V� � �à$�ú&8%'#

� V��	67 4-�X > ) �	!"¦��	67 5-�� _ �	!"¦� \

� �º �; ò �ú� �3� �� �; � � # 

 
 
 

� 4-4-2 ; ò �ú� �3	tuD	
�S	67�E � : õ �| S � , � C �

� � É � 
����� � � �

	 
  

 �  � �  � � � � �  

��� �  � � �  F� � � � �  

7 512 6.96 1.902 * �  2 22.942*** 9�7* 

8 537 7.13 1.960 * +  1533  9�8* 
	

t

u 9 485 7.86 2.743 sI 1535   

7 512 35.21 8.003 * �  2 4.949** 9�7* 

8 537 36.30 7.851 * +  1533   
	




� 9 485 36.79 8.612 sI 1535   

7 512 .15 .356    9> 7 ** 

8 537 .21 .411    8 > 7 ** 

	

6

7 
3 9 485 .21 .404     

7 512 .17 .372     

8 537 .19 .384     

	

6

7 
4 9 485 .21 .407     

7 512 .44 .494     

8 537 .44 .496     

	

6

7 
5 9 485 .43 .496     

7 512 .38 .487    9> 7 *** 

8 537 .51 .500    8 > 7 *** 

	

6

7 
6 9 485 .55 .498     

7 512 .08 .269    9> 7 *** 

8 537 .16 .369    8 > 7 *** 

	

6

7 
7 9 485 .23 .420     

*p<.05  **p<.01  ***p<.001 
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��� $ % & ' ( ) � � ! � 	 �  � � � � � �  �  ! � �  

7ð � û ü ` ý þ � ; ò �� �3	tuD	
�S	67+� �i � ��

� õ | ê � E � : õ �| �� �!�- õ | � � , ¯ � C �×_í " à�

4-4-3# 

 

Ð � 4-4-3�t�û ü ` ý þ � ; ò �� �3��	tu¦D�	
�¦D�	

67 3-MÕ 67¦��	67 7-� Î � S � i� n � � ¦ � �º � ) � � � �

i � #�	67 4-�X > ) �	!"¦D�	67 5-�� _ �	!"¦D�	67

6-� j Ñ S � i� n � � ¦+� �� >� � r { º +Þ ß# 

à�	67 4-�X > ) �	!"¦� ���X >�	!"+� Á ��} e ,

-¦(33%) � � �à� . Û , -¦&18%'��ä � , -¦&16%'»��	67

5-�� _ �	!"¦ � ���� _ �	!"+� Á V�} e , -¦&55%'

� � �à� . Û , -¦&32%'»��	67 6-� j Ñ S � i� n � � ¦� ���

j Ñ S � i� n � � +� Á V�} e , -¦&66%'� � �à� . Û , -¦&36%'D

��ä � , -¦&47%'» / Æ , -&51%' � � �à� . Û , -¦&36%'# 

� 4-4-3 û ü ` ý þ � ; ò �� �3	tuD	
�S	67�E � : õ �| S
� , � C �� � É � 

����� � � �

	 
  

 �  � �  � � � � �  

��� �  � � �  F� � � � �  

. Û , - 148 7.64 3.277 * �  3 1.607  

ä � , - 790 7.33 2.250 * +  1533   

/ Æ , - 496 7.20 1.948 sI 1536   

	

t

u 
} e , - 101 7.16 1.779     

. Û , - 148 35.45 8.132 * �  3 2.371  
ä � , - 790 35.81 8.477 * +  1533   
/ Æ , - 496 36.37 7.344 sI 1536   

	




� 
} e , - 101 37.86 9.470     
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� 4-4-3 û ü ` ý þ � ; ò �� �3	tuD	
�S	67�E � : õ �| S
� , � C �� � É �( ) 

����� � � �

	 
  

 �  � �  � � � � �  

��� �  � � �  F� � � � �  

. Û , - 148 .17 .376     
ä � , - 790 .19 .393     

/ Æ , - 496 .20 .403     

	

6

7 
3 } e , - 101 .14 .349     

. Û , - 148 .18 .388    } e �. Û  

ä � , - 790 .16 .363    } e � ä �  

/ Æ , - 496 .21 .410     

	

6

7 
4 } e , - 101 .33 .473     

. Û , - 148 .32 .467    } e �. Û  

ä � , - 790 .41 .493     
/ Æ , - 496 .46 .499     

	

6

7 
5 } e , - 101 .55 .500     

. Û , - 148 .36 .483    } e �. Û  

ä � , - 790 .47 .499    } e � ä �  

/ Æ , - 496 .51 .500    / Æ � ä �  

	

6

7 
6 } e , - 101 .66 .477     

. Û , - 148 .13 .336     

ä � , - 790 .15 .362     

/ Æ , - 496 .16 .370     

	

6

7 
7 } e , - 101 .16 .368     

**p<.01  ***p<.001 

 

*�� � � �  + , � 	 �  � � � � � �  �  ! � �  


 � � 4-4-4 � t�� } >�	 T } � +� � � � �{ 3�	
�s�V

� � �àÛ �>�	 T } � +{ 3 (40.21 vs. 34.58; p < 0.001)»� } >�	 

T } � +� � � � �{ 3>MÕ 67+� Á � � �àÛ �>�	 T } � +{

3 (30% vs. 15%»p < 0.001)»� } >�	 T } � +{ 3�X >�	!"+�

0 	� � �àÛ �>�	 T } � +{ 3 (47% vs. 8%»p < 0.001)»� } >�	

 T } � +{ 3�� _ �	!"+� 0 	� � �àÛ �>�	 T } � +{
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3 (67% vs. 34%»p < 0.001)»� } >�	 T } � +{ 3� j Ñ � i� n � �

+} � �àÛ �>�	 T } � +{ 3 (66% vs. 41%»p < 0.001)�� } >�	

 T } � +{ 3� Û �>�	 T } � +{ 34 >� 0 . Î � S � i� n � �  

(28% vs. 11%»p < 0.001)#Æ � } >�	 T } � Ú Û �>�	 T } � +� �

� � �{ 3��	tu� �º � �; y (7.3 vs. 7.3)# 

� 4-4-4 ; ò �	 T } � � �3	tuD	
�S	67 t Ú � , � C � É � 

� � �	} �  (|  � � |  � � �  p-value _í 

� }  T  414 7.3 2.010   
	tus� 

Û �  T  1122 7.3 2.337   
� }  T  414 40.21 7.609 *** �� Û � 

	
�s� 
Û �  T  1122 34.58 7.843   
� }  T  414 .30 .458 *** �� Û � 	67 3-MÕ 6

7 Û �  T  1122 .15 .357   
� }  T  414 .47 .500 *** �� Û � 	67 4-�X V

 >�	!" Û �  T  1122 .08 .277   
� }  T  414 .67 .472 *** �� Û � 	67 5-�� _

 �	!" Û �  T  1122 .34 .474   
� }  T  414 .66 .474 *** �� Û � 	67 6-� j Ñ

� i>n � �  Û �  T  1122 .41 .493   
� }  T  414 .28 .466 *** �� Û � 	67 7-� Î �

S � i>n � �  Û �  T  1122 .11 .314   

� � z	tuD	
� � �/ � t � C �	67 � � � / � � , � C  

*** p < .001 
 

-�� � � . / 0 1 � 	 �  � � � � � �  �  ! � �  

(F)   2011�� � � � �3	tus���	ù , ��A3w 	tuv w +�

� �| ã �83 (A3 7.36��83 7.25�)�×_íS 1 2 2 (1978)D3

4 5 R (1997)D6 7 8 (2010) 9 � �_íVFî +#��ú, ��#�úw

	tuv w +� � �| &7.86'�à$�ú&6.96'�(�ú&7.13'�_

íS : ; < (2003)D3= > (2006)+ 9 � �� ? @ �	tuv w x @ ��_

íVFî +## 
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(!) 2011�� � � � �3	
���	ù , ��83+	
�s�ã �àA3 

(83 37.19��A3 35.03�)�� 9 � _íS : A B (1999)DC D E (2004)

+ 9 � �A3+	
�� � � 83£ � F G _í; Fî #��ú, ��#

�ú	
�s� &36.79'ã �à$�ú&35.21'�_íS� H I J R (2009)

+ 9 � � K � � ? L M �w ` X 	67+j N �Ü O P �_íFî # 

(�) � 9 � _í� t�83� 2 3MÕ +67�àA3»�X _ �	!"+i

Q�835 àA3»�� _ �	!"+iQ�835 àA3»� } j Ñ

S � i� n+ � � �835 àA3»� Î � S � i� n+ � � �835 à

A3#Ã\ 9 � _íS H I J (1991) R S � + | TU ð ñ 	ù D� V DW

X ¿ Dû ü %   � �D Y Z R S	67� n+ 9 � ��2 ¤ Â 	ù + [ \

>Fî 	�_íVFî +# 

(å) �ú; ò �V  >MÕ 67DV  � j Ñ � i>n � � DV  � Î � S � i

>n � � � >� � � � ] �#��	67 3-V  >MÕ 67¦� ��(�

úMÕ � Á �à$�ú&21% vs. 15%'»��	67 6-� j Ñ S � i� n

� � ¦ � ��#�ú� Á �à$�ú&55% vs. 38%'�(�ú� Á �à$

�ú&51% vs. 38%'»��	67 7-� Î � S� i� n � � ¦ � ��#�

ú� Á �à$�ú&23% vs. 8%'�(�ú�à$�ú&16% vs. 8%'#Ã

\ 9 � _íS ^ _ Ê (1987)D ` a b (1993) c ® 	67� { 3+	ù D�

úDû G +%   � �D d } ¿ e �; ò Æ >� � � ��_íVFî +# 

(f)  3 g �û ü ` ý þ ��} e , -+� �3�; ò ��X V  >�	!"D

V  �� _ �	!"DV  � j Ñ � i>n � � >� �+2 3� 0 	#

à�	67 4-�X > ) �	!"¦� ���X >�	!"+� Á ��} e

, -¦(33%) � � �à� . Û , -¦&18%'��ä � , -¦&16%'»��	

67 5-�� _ �	!"¦� ���� _ �	!"+� Á V�} e , -¦

&55%' � � �à� . Û , -¦&32%'»��	67 6-� j Ñ S � i� n

� � ¦� ��� j Ñ S � i� n � � +� Á V�} e , -¦&66%'� � �
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à� . Û , -¦&36%'D��ä � , -¦&47%'»/ Æ , -&51%'� � �

à� . Û , -¦&36%'#Ã\ 9 � _íS h i j (1992) c ® � k l �� Û 0

m � n o + p q Inb �� Æ y 5 ä r _ ó ô � ò D s t � u +" v �

w x . � y z @ { S | } �® ~ àÃ � +A3y 5 > r ` + � � �� _`

+w ¥ Û 0 � g � � �� Æ ¾ ¡ � ` x D � ª x � � ��_íFî # 

(�) � } >�	 T } � +� � � � �{ 3�	
�s�V� � �àÛ �>�

	 T } � +{ 3 (40.21 vs. 34.58; p < 0.001)»� } >�	 T } � +�

� � � �{ 3>MÕ 67+� Á � � �àÛ �>�	 T } � +{ 3 

(30% vs. 15%»p < 0.001)»� } >�	 T } � +{ 3�X >�	!"+

� 0 	� � �àÛ �>�	 T } � +{ 3 (47% vs. 8%»p < 0.001)»�

} >�	 T } � +{ 3�� _ �	!"+� 0 	� � �àÛ �>�	

 T } � +{ 3 (67% vs. 34%»p < 0.001)»�} >�	 T } � +{ 3�

j Ñ � i� n � � +} � �àÛ �>�	 T } � +{ 3  (66% vs. 

41%»p < 0.001)�� } >�	 T } � +{ 3� Û �>�	 T } � +{

34 >� 0 . Î � S � i� n � �  (28% vs. 11%»p < 0.001)#� � } >�

	 T } � Ú Û �>�	 T } � +� � � � �{ 3��	tu� �º �

�; y  (7.3 vs. 7.3)# 
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�� ��� ��� ��� ����� ��� �	
����� �	
����� �	
����� �	
��
� � � 
� � ��
� � � 
� � ��
� � � 
� � ��
� � � 
� � ��

���� 

��� � 	 
 �  � � � � � �  �  ! 2 3  

    �� n�� ��|r|�.707��� n».40�|r|�.707��� n»|r|�.407¼

�� n# 

    Ð � 4-5-1_í� ´ �� �{ 3�	tu	
��	67 � � � + F � � n

� c �	tu¦S�	67 5-�� _ �	!"¦�� Û � � � � �× � � ��

� +� �� >� � r { º +Þ ß&** p<.01»* p<.05'# 

    � no | � w �y à.70 �� ¤ ��� n� � 9 � � ��� � ) � � ���

n»� no | � w � � à.40��.70��� � ¤ ��� n�� >�	
�¦S�	

67 5-�� _ �	!"¦�� ¤ �� � � n��	67 6-� j Ñ S � i� n

� � ¦S�	67 7-� Î � S � i� n � � ¦�� ¤ ��£ � n»� no | � w

� � à.40 �� ¤ ¼ �� n�� ¤ ¼ �£ � n+>�	tu¦S�	
�¦D�	

tu¦S�	67 4-�X >�	!"¦D�	tu¦S�	67 6-� j Ñ S � i

� n � � ¦D�	tu¦S�	67 7-� Î � S� i� n � � ¦D�	67 3-MÕ

67¦S�	67 4-�X >�	!"¦D�	67 3-MÕ 67¦S�	67 5-�

� _ �	!"¦D�	67 3-MÕ 67¦S�	67 6-� j Ñ S � i� n � � ¦D

�	67 3-MÕ 67¦S�	67 7-� Î � S � i� n � � ¦D�	67 4-�X

>�	!"¦S�	67 5-�� _ �	!"¦D�	67 4-�X >�	!"¦

S�	67 6-� j Ñ S � i� n � � ¦D�	67 4-�X >�	!"¦S�	6

7 7-� Î � S � i� n � � ¦D�	67 5-�� _ �	!"¦S�	67 6-�

j Ñ S � i� n � � ¦D�	67 5-�� _ �	!"¦S�	67 7-� Î � S

� i� n � � ¦D�	67 6-� j Ñ S � i� n� � ¦S�	67 7-� Î � S �

i� n � � ¦»#×�� ¤ ¼ � � � n+V>�	tu¦S�	67 3-MÕ 67¦D
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�	tu¦S�	67 6-� j Ñ S � i� n � � ¦D�	
�¦S�	67 3-M

Õ 67¦D�	
�¦S�	67 4-�X >�	!"¦D�	
�¦S�	67 6-

� j Ñ S � i� n � � ¦D�	
�¦S�	67 7-� Î � S � i� n � � ¦�	


��| @ ¼ � @ � � >MÕ 67D_ �	!"Dj Ñ SÎ � � i� n � � # 

 

� 4-5-1 � � � � �3	tuD	
�S	67� Spearman’s rho � no |  

 
���

� �  
�� �

� �  
�� 	 3 �� 	 4 �� 	 5 �� 	 6 �� 	 7 

���

� �  
1       

�� �

� �  
.071** 1      

�� 	 3 -.116** -.299** 1     

�� 	 4 .055* -.255** .119** 1    

�� 	 5 .038 -.459** .182** .362** 1   

�� 	 6 -.088** -.321** .391** .148** .228** 1  

�� 	 7 -.098** -.312** .331** .115** .153** .420** 1 

*p<.05  **p<.01 
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!D� �{ 3	tuD	
�S	67�ñ �  

(F) � � � � �3�	tu¦S�	
�¦� ¼ �£ � n#�	tu¦S�	


�¦� Spearman � no | 7.071 (p < 0.01)# 

(!) � � � � �3�	tu¦S�MÕ } � 67¦� ¼ � � � n#�	tu¦S

�V  2 3MÕ 67¦� Spearman � no | 7-.116(p < 0.01)# 

(�) � � � � �3�	tu¦S��X _ �	!"67¦� ¼ �£ � n#�	

tu¦S��X V  >�	!"¦� Spearman � no | 7.055(p =0.032)# 

(å) � � � � �3�	tu¦S�j Ñ � i � � 67¦� ¼ � � � n#�	tu¦

S�V  � j Ñ � i � � 67¦� Spearman � no | 7-.088(p = 0.001)# 

(f) � � � � �3�	tu¦S�Î � � i � � 67¦� ¼ � � � n#�	tu¦

S�V  � Î � � i � � 67¦� Spearman � no | 7-.098(p < 0.01)# 

(�) � � � � �3�	
�¦S�2 3MÕ 67¦� ¼ � � � n#�	
�¦S

�V  � 2 3MÕ 67¦� Spearman � no | 7-.299(p < 0.01)# 

($) � � � � �3�	
�¦S��X _ �	!"¦� ¼ � � � n#�	
�¦

S��X V  _ �	!"¦� Spearman � no | 7-.255(p < 0.01)# 

(() � � � � �3�	
�¦S��� _ �	!"¦��� � � n#�	
�¦

S��� _ �	!"¦� Spearman � no | 7-.459(p < 0.01)# 

(#) � � � � �3�	
�¦S�j Ñ � i � � 67¦� ¼ � � � n#�	
�¦

S�V  � j Ñ � i � � 67¦� Spearman � no | 7-.321(p < 0.01)# 

(T) � � � � �3�	
�¦S�Î � � i � � 67¦� ¼ � � � n#�	
�¦

S�V  � Î � � i � � 67¦� Spearman � no | 7-.312(p < 0.01)# 

(TF) � � � � �3�MÕ 67} � ¦S��X _ �	!"¦� ¼ �£ � n#

�V  >MÕ 67¦S��X V  >�	!"¦� Spearman � no |

7.119(p < 0.01)# 

(T!) � � � � �3�MÕ 67} � ¦S��� _ �	!"¦� ¼ �£ � n#

�V  >MÕ 67¦S�V  �� _ �	!"¦� Spearman � no |
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7.182(p < 0.01)# 

(T�) � � � � �3�MÕ 67} � ¦S�� j Ñ � i � � 67¦� ¼ �£ �

n#�V  >MÕ 67¦S�V  � j Ñ � i � � 67¦� Spearman � n

o | 7.391(p < 0.01)# 

(Tå) � � � � �3�MÕ 67} � ¦S�� Î � � i � � 67¦� ¼ �£ �

n#�V  >MÕ 67¦S�V  � Î � � i � � 67¦� Spearman � n

o | 7.331(p < 0.01)# 

(Tf) � � � � �3��X >_ �	!"� ¦S��� _ �	!"¦� ¼

�£ � n#��X V  _ �	!"¦S��� 0 _ �	!"¦� Spearman

� no | 7.362(p < 0.01)# 

(T�) � � � � �3��X >_ �	!"� ¦S�� j Ñ � i � � 67¦�

¼ �£ � n#��X V  _ �	!"¦S�V � j Ñ � i � � 67¦�

Spearman � no | 7.148(p < 0.01)# 

(T$) � � � � �3��X >_ �	!"� ¦S�� Î � � i � � 67¦�

¼ �£ � n#��X V  _ �	!"¦S�V � Î � � i � � 67¦�

Spearman � no | 7.115(p < 0.01)# 

(T() � � � � �3��� _ �	!"� ¦S�� j Ñ � i � � 67¦� ¼

�£ � n#��� 0 _ �	!"¦S�V  � j Ñ � i � � 67¦�

Spearman � no | 7.228(p < 0.01)# 

(T#) � � � � �3��� _ �	!"� ¦S�� Î � � i � � 67¦� ¼

�£ � n#��� 0 _ �	!"¦S�V  � Î � � i � � 67¦�

Spearman � no | 7.153(p < 0.01)# 

(!T) � � � � �3�� j Ñ � i � � 67¦S�� Î � � i � � 67¦��

�£ � n#�V  � j Ñ � i � � 67¦S�V � Î � � i � � 67¦�

Spearman � no | 7.420(p < 0.01)# 
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�� ��� ��� ��� �����  ��� �	
��� 
� � � 
� � ���� �	
��� 
� � � 
� � ���� �	
��� 
� � � 
� � ���� �	
��� 
� � � 
� � �

� � � �� � � �� � � �� � � �  

    � � � � � � � (Logistic)!� � � �� , - ¯ ð ñ 	tu�	
�w 	6

72 3+ �   �_í ¡ � ¢ £ ´ # 

���  � � � � � 4  �  3-5 6 + , �  ! 7 8 � �  

    Ð � 4-6-1 +_í��2 ¤ z�	tu¦D�	
�¦! \ ? õ ö V�> ) M

Õ } � 67¦� � � �   � : ( Ä Å ¤ ¥ � � 	 p-value� 0.0001)�Ø

Hosmer-Lemeshow � C _í� ´ �	tu¦D�	
�¦! \ ? õ ö £ ¦ � + �

� ¤ ¥ V § ¨+ (goodness of fit, p=.289)# 

� Ð � 4-6-1� � 9 � © ª £ � + � � � � � ¤ ¥ 7:  

����� � *0.099*0.0855.825 )
1)P(Y1

1)Pr(Y
n( ++−=

=−

=
l � 

×� Pr(Y=1)7{ 3>MÕ 67+ « x #� ¤ ¬ ��  ¡ ¢ �¨�	tu¦s�

7 5���	
�¦s�7 6�©�{ 3>MÕ 67+ odds ( ® ¯ )7 0.0818�é 

0818.0)6*0.0995*0.0855.825xp( =++−=



= eodds

�� � � � � � � 	 
 �

� � � � � � 	 
 � �
� � � � � � 	 
  

¨�	tu¦s� ° 7 5���	
�¦s�Ð 6� L M 1�(é 7�)©�{ 3 

>MÕ 67+ odds ( ® ¯ )7X ± 0.0818� 1.104²:  

104.1*0818.0)7*0.0995*0.085xp(-5.825 =++=



e

�� � � � � � � 	 
 �

� � � � � � 	 
 � �
�  

Ü a V ³ ��	tu¦s�B C ¢ ��	
�¦s�Ù L M F�� � 9 � w ¥ �

� �{ 3>MÕ 67+ ® ¯ L 7 1.104² (95% ´ µ ¶ � 7 1.084· 1.124) ��

� L M ¸ >� r { º +Þ ß (p = 0.005)#� � ¿ ���	
�¦s�B C ¢ ��	

tu¦s�Ù 5 L M F��� 9 � w ¥ �� �{ 3>MÕ 67+ ® ¯ � (odds ratio)

7 1.089 (95% ´ µ ¶ � 7 1.026· 1.156�p < 0.0001)# 
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� 4-6-1 � �{ 3	tuD	
�w 	67 3� �   + � � o | ��  
	67 3-MÕ 67 

       
B S.E Wald  p-value odds ratio 

	tu .085 .030 7.786 < 0.0001 1.089 
	
� .099 .009 118.130 .005 1.104 
e |  -5.825 .428 184.822 .000 .003 

Ä Å ¤ ¥ § ¹

�� C  
149.9692
=χ  (p < 0.0001) 

Hosmer-Lemeshow � C �=9.667  (p-value = 0.289) 

     

� � � � � � �� � £ � + �   �V « x ��� � � 
 � ROC- º »

(Receiver Operating Characteristic Curve)�� �� � S ¼ +� ½ ¾ ¿ « x � À 7�

Á Â (cut-off point)�Ã �¡ ) MÕ 67S>MÕ 67�Ä S� � Å Æ + © ª 	 6

� � #� 4-6-2 V � C 0.20575 « x �7� Á Â £ � � + Ç �»×_í� ´ È

8 > 291 e >MÕ 67+ É Ê �� 
 � � � � � � ¤ ¥ 	 6� ½ �   �> 185

e Ë � ½ à>MÕ 67 *  (é Ì Í �7 63.6%)» È 8 1245 e ) MÕ 67+ É Ê

��
 � � � � � � ¤ ¥ 	 6� ½ �   Î �> 920 Ë � ½ à ) MÕ 67 *  (é Ï

��7 73.9%)#Ä Å � ½ £ ¹ Ð 1105(�� ½ £ ¹ + Ñ �� % 7¡ 2 (71.9%)# 

 
� 4-6-2 MÕ 67 �   � ½ £ ¹ x  Ç � 

 �   � 

��� 

� � � � �   

(	 
 � � �> 

0.20575)  

 � � � �   

(	 
 � � ��

0.20575) 

����� 

>MÕ67 (N = 291)  185 106 63.6 
)MÕ67 (N = 1245) 325 920 73.9 
s �   £ ¹ x    71.9 

 
 

"��  � � � � � 4  �  4 9 : �  ; < -! 7 8 � �  

  �9 � © ª £ � + � � � � � ¤ ¥ (� 4-6-3)7  
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����� �� � �
	 
 �� �

 
 �� �
*0.0849*.01104-807.3 )ln( +−=  

é��	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � {

3 >MÕ67+ ® ¯ � 7 1.089 (95% ´µ ¶ � 7 1.07 · 1.107� p < 0.001)#�

� ¿ ���	
 � ¦s�B C ¢��	t u ¦s�Ù 5 L M F���9 � w ¥ �

� � { 3 >MÕ67+ ® ¯ � 0.895 (95% ´µ ¶ � 7 0.839 · 0.956�p = 0.001)# 

 

� 4-6-3 � � { 3 	t u D	
 � w S � 	! " T � �   + � � o | ��  

	67 4->) � 	! " 
       

B S.E Wald  p-value Odds ratio 

	t u  -.1104 .0335 10.859 .001 .895 
	
 �  .0849 .0087 94.814 < 0.001 1.089 
e |  -3.8567 .400 92.824 < 0.001 .021 

Ä Å ¤ ¥ § ¹

� � C  
091.1142

=χ  (p < 0.0001) 
Hosmer-Lemeshow � C � =9.423 (p-value = 0.308) 

 

� 4-6-3 � � � � � �� � �] � C 0.185397� ½ ¾ ¿ « x � � � c �9

� w ¥ � � � { 3 Ò   Î £ � � + « x � ] � à 0.18539� � Ó . Ë Ô C >� 	

! "�] � � + « x � ] ¼ àÚ R à 0.18539�� Ó . Ë Ô C ) � 	! "#ò © �


 � ROC- º » 2 ¤ × w < + Ì Í � 7 62.07%�Ï � � 7 65.7%�Ä Å � ½ £ ¹

Ñ �� 7 65Õ# 

 
� 4-6-4 S � 	! " T �   � ½ £ ¹ x  Ç � 

 �   �  

� � �  
� � � � �  

(	 
 � � � > 
0.18539)  

 � � � �  
(	 
 � � � �

0.18539) 
����� 

� � � � �  (N = 290) 180 110 62.07 
 � � � �  (N = 1246) 427 819 65.7 
� 	 
 ���    65 
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���  � � � � � 4  �  5-= > ? @ �  ; < ! 7 8 � �  

�9 � © ª £ � + � � � � � ¤ ¥ 7(� 4-6-5): 

����� �� � �
	 
 � � 


 � � 
*142.0*060.0017.5 )ln( +−−=   

��	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � { 3

> � � _  � 	! "+ ® ¯ � 7 0.942 (95% ´µ ¶ � 7 0.893 · 0.993�p = 

0.0266)#�� ¿ ���	
 � ¦s�B C ¢��	t u ¦s�Ù 5 L M F���

9 � w ¥ � � � { 3 > � � _  � 	! "+ ® ¯ � 7 1.153 (95% ´µ ¶ � 7

1.132 · 1.174�p < 0.001)# 

 

� 4-6-5 � � � � � � � 	� 
 � � �  � 5- � � � � � � � � � � � � � � � � � �  !  

	67 5- � � _  � 	! " 
       

B S.E Wald  p-value Odds ratio 

	t u  -.060 .027 4.915 .0266 .942 
	
 �  .142 .009 234.950 < 0.0001 1.153 
e |  -5.017 .381 173.270 < 0.0001 .007 

Ä Å ¤ ¥ § ¹

� � C  
713.3322

=χ  (p < 0.0001) 
Hosmer-Lemeshow � C � =11.271 (p-value = 0.187) 

     

� 4-6-5 � � � � � �� � �] � C 0.428837� ½ ¾ ¿ « x � �
 � ROC-

º » 2 ¤ × w < + Ì Í � 7 69%�Ï � � 7 72.5%�Ä Å � ½ £ ¹ Ñ �� 7 71%# 

 
� 4-6-6 S � 	! " T �   � ½ £ ¹ x  Ç � 

 �   �  

� � �  

� � � � � � � �  

( � � " # $ > 

0.42883) 

% � � � � � � � �

( � � " # $ �

0.42883) 

& ' (  )  

� � � � � � � �  (N = 659) 455 204 69 
% � � � � � � � � (N = 877) 241 636 72.5 

s �   £ ¹ x    71 
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*��  � � � � � 4  �  6-A B C D � E F �  ! 7 8 � �  

�9 � © ª £ � + � � � � � ¤ ¥ ( Ö × � 4-6-7)7: 

����� �� � �
	 
 � �  �


 � �  �
*090.0*040.0626.3 )ln( ++−=  

��	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � { 3

� j Ñ � i � � + ® ¯ � 7 1.095 (95% ´µ ¶ � 7 1.078 · 1.111� p < 0.001)#

��	
 � ¦s�B C ¢��	t u ¦s�Ù 5 L M F���9 � w ¥ � � � {

3 � j Ñ � i � � + ® ¯ � 7 1.041 ² (95% ´µ ¶ � 7 0.991 · 1.093»p = 

0.11)# 

� 4-6-7 � � � � � � � ��  ! " � � � 6-# $ % & ' ( ) * 	 
 + , - . / �0  

	67 6- � j Ñ � i � �  
       

B S.E Wald  p-value Odds ratio 

	t u  .040 .025 2.549 .110 1.041 
	
 �  .090 .008 136.074 < 0.001 1.095 
e |  -3.626 .332 119.443 < 0.001 .027 

Ä Å ¤ ¥ § ¹

� � C  
970.1692

=χ  (p < 0.0001) 
Hosmer-Lemeshow � C � =8.693 (p-value = 0.369) 

 

à 4-6-7 � � � � � �� � �] � C 0.47624 7� ½ ¾ ¿ « x � 
 � ROC-

º » 2 ¤ × w < + Ì Í � 7 63.3%� Ï � � 7 63.4%�Ä Å � ½ £ ¹ Ñ �� 7

63.4%# 

� 4-6-8 � j Ñ � i � � 67 �   � ½ £ ¹ x  Ç � 

 �   �  

� � �  

# $ % & ' ( )  

(	 
 � � � > 

0.47624) 

1 # $ % & ' ( )  

(	 
 � � � �

0.47624) 

����

� 

# $ % & ' ( ) (N = 738) 467 271 63.3 

1 # $ % & ' ( ) (N = 796) 291 505 63.4 

s �   £ ¹ x    63.4 
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-��  � � � � � 4  �  7-A G H D � E F �  ! 7 8 � �  

�9 � © ª £ � + � � � � � ¤ ¥ (� 4-6-9)7: 

����� �� � �
	 
 � �  �


 � �  �
*116.0*076.0730.6 )ln( ++−= � 

��	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � { 3

� Î � � i � � 67+ ® ¯ � 1.123 (95% ´µ ¶ � 7 1.101 · 1.146�p < 

0.001)#��	
 � ¦s�B C ¢��	t u ¦s�Ù 5 L M F���9 � w ¥ �

� � { 3 � Î � � i � � 67+ ® ¯ � 7 1.079 (95% ´µ ¶ � 7 1.015 ·

1.147�p = 0.014)# 

� 4-6-9 � � � � � � � ��  ! " � � � 7-# 2 3 & ' ( ) * 	 
 + , - . / �0  

	677 7- � Î � � i � � 67 
 

B S.E Wald  p-value Odds ratio 

	t u  .076 .031 5.992 .014 1.079 
	
 �  .116 .010 134.207 < 0.001 1.123 
e |  -6.730 .473 202.640 < 0.001 .001 

Ä Å ¤ ¥ § ¹

� � C  
510.1712

=χ  (p < 0.0001) 
Hosmer-Lemeshow � C � =9.568 (p-value = 0.297) 

 

à 4-6-9 � � � � � �� � �] � C 0.155037� ½ ¾ ¿ « x � �
 � ROC-

º » 2 ¤ × w < + Ì Í � 7 67.6%� Ï � � 7 71.2%�Ä Å � ½ £ ¹ Ñ �� 7

70.7% (� 4-6-10)# 

� 4-6-10 � Î � � i � � �   � ½ £ ¹ x  Ç � 

 �   �  

� � �  

# 2 3 & ' ( )  

(	 
 � � � > 

0.15503) 

1 # 2 3 & ' ( )  

(	 
 � � � �

0.15503) 

����

� 

# 2 3 & ' ( ) (N = 238) 161 77 67.6 

1 # 2 3 & ' ( ) (N = 1296) 373 923 71.2 

� 	 
 ���    70.7 
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I��  � � � � � 4  �  ! 7 8 � � � �  

(F) �	t u ¦D�	
 � ¦! \ ? õ ö V �>)MÕ} � 67¦� � � �   � : #   

�	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � {

3 >MÕ67+ ® ¯ L 7 1.104 ² (95% ´µ ¶ � 7 1.084 · 1.124) ��

� L M ¸ >� r { º + Þ ß  (p = 0.005)#�� ¿ ���	
 � ¦s�B C

¢��	t u ¦s�Ù 5 L M F���9 � w ¥ � � � { 3 >MÕ67+ ®

¯ � (odds ratio)7 1.089 (95% ´µ ¶ � 7 1.026 · 1.156�p < 0.0001)# 

(!) �	t u ¦D�	
 � ¦! \ ? õ ö V �>) � 	! "¦� � � �   � : #�

�	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥ � � � {

3 >MÕ67+ ® ¯ � 7 1.089 (95% ´µ ¶ � 7 1.07 · 1.107� p < 

0.001)#�� ¿ ���	
 � ¦s�B C ¢��	t u ¦s�Ù 5 L M F��

�9 � w ¥ � � � { 3 >MÕ67+ ® ¯ � 0.895 (95% ´µ ¶ � 7 0.839

· 0.956�p = 0.001)# 

(�) �	t u ¦D�	
 � ¦! \ ? õ ö V �>)� � _  � 	! "¦� � � �  

� : #��	t u ¦s�B C ¢��	
 � ¦s�Ù L M F���9 � w ¥

� � � { 3 > � � _  � 	! "+ ® ¯ � 7 0.942 (95% ´µ ¶ � 7 0.893

· 0.993�p = 0.0266)#�� ¿ ���	
 � ¦s�B C ¢��	t u ¦s

�Ù 5 L M F���9 � w ¥ � � � { 3 > � � _  � 	! "+ ® ¯ � 7

1.153 (95% ´µ ¶ � 7 1.132 · 1.174�p < 0.001)# 

(å) �	t u ¦D�	
 � ¦! \ ? õ ö V � � j Ñ � i � � S ; � j Ñ � i � �

67¦� � � �   � : #��	t u ¦s�B C ¢��	
 � ¦s�Ù L M

F���9 � w ¥ � � � { 3 � j Ñ � i � � + ® ¯ � 7 1.095 (95% ´µ

¶ � 7 1.078 · 1.111� p < 0.001)#��	
 � ¦s�B C ¢��	t u ¦

s�Ù 5 L M F���9 � w ¥ � � � { 3 � j Ñ � i � � + ® ¯ � 7

1.041 ² (95% ´µ ¶ � 7 0.991 · 1.093»p = 0.11)# 
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(f) �	t u ¦D�	
 � ¦! \ ? õ ö V � � Î � � i � � S ; � Î � � i � �

67¦� � � �   � : #��	t u ¦s�B C ¢��	
 � ¦s�Ù L M

F���9 � w ¥ � � � { 3 � Î � � i � � 67+ ® ¯ � 1.123 (95% ´

µ ¶ � 7 1.101 · 1.146�p < 0.001)#��	
 � ¦s�B C ¢��	t u ¦

s�Ù 5 L M F���9 � w ¥ � � � { 3 � Î � � i � � 67+ ® ¯ �

7 1.079 (95% ´µ ¶ � 7 1.015 · 1.147�p = 0.014)# 

(�) �9 � � ´ �	t u ¦D�	
 � ¦! \ ? õ ö V �	67¦� � � �   � : �

Ð � � t � Ø 1 � � .�	t u ¦D�	
 � ¦¯ c � � � 3 V  >× �	

67¦#§ Æ �× ® ¯ � Ù ; � �× [ \ + Ú � � ° � � Û Ü ð ñ # 
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���������������� � � � � � 	 
� � � � � 	 
� � � � � 	 
� � � � � 	 
  

    �Ý Ó 
 � 9 � _ í S 2 ¤ �Ä Þ � ß ® � ¢ _ � �à O ® ¦ á �� â Û ¯

9 � Ú { ã % ä Då & æ ç ( è é ê #�Ý Ð �! ï �ë Fï 7 9 � _ � »ë !

ï 7 ¦ á # 

����������������� � � �� � � �� � � �� � � � ����

���2011 � � � � � 	 �  � � J � K L M N  

    �9 � � � 3 	t u s�� � � �| 7 7.3�v w x 7 73Õ#v w x � 3 4

5 R  (1997) £ ì í + v w x 75Õ ã ¼ �5 | 9 � � ´ { 3 	t u v w x Ù ¼ à
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