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Cohort Study on Incidence of Mental Disorder in Cancer Patients 

Objectives: Previous studies have reported that depression is more prevalent 

in cancer patients than in the general population. This study investigated 

whether cancer patients in Taiwan are at higher risk of mental disorders after 

diagnosis with cancer. 

Methods and Materials: We used National Health Insurance claims data to 

identify 54472 newly diagnosed cancer cases from 2000 to 2008 and 229820 

controls with no cancer diagnosis. Both groups were followed up until 2008 

to measure the incidence of mental disorders. 

Results: During the follow-up period, we identified 3315 persons (1.15 per 

100 person-years) with the diagnosis of metal disorders in the cancer cohort 

and 14570 persons (0.75 per 100 person-years) with the diagnosis of the 

disorders in the controls. The Cox hazard proportional regression analysis 

showed that cancer patients had a hazard ratio (HR) of 1.37 (95% confidence 

interval (CI) = 1.32-1.42) to develop mental disorders. The results also 

showed that men were at higher risk than women (HR = 1.02, 95% CI 

1.00-1.06), younger group of age were at higher risk than older groups (HR = 

1.47, 95% CI 1.40-1.55). Employeers were at higher risk than employees (HR 

= 1.05, 95% CI 0.96-1.16). Individuals with the monthly income of NT11,000 

and less were at higher risk than individuals with the highest monthly salary 

of NT35,000 or higher (HR = 1.37, 95% CI 1.27-1.48). People living in 

Taoyuan, Hsinchu, Miaoli and Yunlin, Jiayi, Nantou were at lower risk than 

those living in Taipei, Keelung (HR = 0.92, 95% CI 0.88-0.97~0.96). 
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Among the metal disorders, cancer patients were prone to have higher 

incident affective psychoses ( 0.18 vs.0.08 per 100 person-years), acute 

reaction to stress ( 0.39 vs.0.22 per 100 person-years) and neurotic disorders 

( 1.49vs.0.99 per 100 person-years). The corresponding hazard ratios 

associated with these 3 disorders were 2.18 (95% CI 1.90-2.51), 1,65 (95% CI 

1.50-1.81) and 1.34 (95% CI 1.28-1.41), respectively. 

Conclusion: Our study clearly suggests that male patients with cancer are at 

an elevated risk of developing mental disorders after  

the diagnosis. Low income populations and those aged 35-54 years were also 

at higher risk of these disorders. Prevention education is needed for cancer 

patients.   

Key words: cancer, mental disorders, incidence, hazard ratio, random 

sampling 
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��������8�����]ð;åBJv�N��\

    æç��å����Z1�èC�N8
ö;9:ÃL-2\&

����8éê�ëì2��;íÏ��îã�ïð4ñ����

����òó8ôõ;¬�Ãöb÷�C��;9:L-2;øC�	

=Honda et al, 2004>(1)\

��y�Lùïú;-û�1LÁ��Ù� (emotion) y�8^

�;?Üáp;éêyüýþþ�'���\£�8����;pa�

������U�ôZ.8�����;{ 12% 8��Á����

{-�����8�� =Kadan-Lottick et al, 2005>(2)\¬U§-.;�

GG�KÆM���l�Ò8	
����m�Á��;l{�Í!

�“22% 8?�����;27%8�Ì��s 33%8���1í�M

éê� ”=Jané-Llopis, 2005>(3)\

UG��E¦8,��¯�.G�Õ4;�!�äM��8��&

z 38,913�;��~ä��&8 27%; ´��äy;�{-�bä

M��8��=ì��G��, 2009>(4)\iã8�����2�,�0

¯�.8´¯��� 200�;�.� ��¯�.8 303�;i�2z

152! ="#$, 2008>(5)\UM��8��2Ë ;%	a�����

��+,�Á�.'�&'\
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3 3 ��b-4²³;E{Lí5678&�ØC8��;9:îã8

78L{þ�Á��i��\²³þ5°z±Cå;C;Lb {²³

LÁ2<\UM��8=>��;O{Ã?�y8Ö!(@;.AB2

�Ú
�CpØ��D9E�qL��ìz8ôõ=ÂF�Gß>þ=H

I$, 1986>(6)\J.��lyÃKC�îL�þ�y��8��{�

=M-N, 2006>(7)\

�Ü�Ë��RûbC,-�+OPéQ�bRz±C=STf,  

2008>(8)

      1.ÁUVQ×KÆ

      2.Á@WÏ�ÎKÆ

      3.KÆ8XGLh�YZ

      4.��[\ð]

      5.78^85¼LQ×

      6.�U]�í8_`

      7.åQ×78�aC

Z�����

g�� �N8����;Cb�ð?û���zR=Davisonþ,   

2004>(9);Yc (-) ��¾�� (neurotic disorders) YcC,7��

�deCüý�=generalized anxiety disorders)©fµgyx�8ü

ý9åhé0ij� (phobias)x�sL+Ü�üý��Uk4Øl8

Ù��í�q] 0im� (panic disorder)¥n8im�Ö;�(U

¯5o��PÏm�;»ô�p»�\=Z>Ù9C��� (affective 

psychoses>éêyqrbÙ9C���8?ûÙ�\{Ù9C���
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8�;U-s�M¥tB*×uÙ;q*×vw\VW���Yc?ê

�søx�=qr�Öyéê�Öyz��>\Q×8éê;{_?

ÏHI[ôõ1×�íÝ�;qx�{|8M¥;}þC~"�1��

�U8�A;@���-4a{p�a:�89t\F�8éê�Á�

�_?y��8?Ü�®;Oþ�'IM¥8��¬az��\=J>

Ú
�è�� (substance-related disorder) YcC,7�����

(drug dependence)�ß�Û! (alcohol abuse)\VW��byz+��\

y��#�Ú
@!;ôõ���©�Õ ~±;V4ìzÁ�<-+

�8����Á����Ö�p;qÑ��yÎ�M���\=�>à

CápCâ�s�Î (acute reaction stress & other uncertain disorders);

Yc��C�Ùôáp�� =prolonged posttraumatic stress disorder>

Ø]8ijq�Ù�P (.��������) ¨��s_`¨»�

ô;��px�Cüýåijâ� ��\å�����������

þ��\=�>?yC~±�ÜÝ���(physiological malfunction arising 

from mental factors)\U Honda and Goodin 2004.8��;O�{ v

¡?yC~±�ÜÝ���¢z������ü=Honda et al, 2004>(1)\
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ö��

�-� ��å����8��C

-���y����8�èC

       1g8-���H;����£¤zqU��8b¥�;��?

Ü�¦8§§ï(odds ratio [OR]) m;5]z 5.77 (95% þ@A

confidence interval [CI] = 1.41–39.7) y 4.83 (95% CI = 1.04–22.2) 

(Kugaya et al, 2000)(10) \£� HondaþU 20048��;��{��1ï

�{��1UÙ9C�����8§§�ï;01mÉ 3.8? (95% CI = 

1.44 - 8.8);�BC��8J�°����Ï«Q§§ïå*�����

ï;ï±DCÏ«Q§§ïOm�¨Ã=Honda et al, 2004>(1)\j-�

'©�8÷�C���;«QÉ�Á���î�ô;BÏÉ 15-54N8

����ï*����?ê�yim�Ö§§ïm (OR = 3.18,95% CI = 

1.69- 5.96/ OR = 2.15, 95% CI = 1.22–3.77) (Rasic et al, 2008)(11)\'©�

Sareenª]�Ùô�«t (posttraumatic stress disorder;PTSD)��;�

�¬.st�� PTSD§§ïóm (OR = 2.29;95% CI = 1.47–3.57);

�/zó.ñst (OR = 1.93;95% CI = 1.25–2.99);uv®m§§ï

�®X (OR = 0.25,95% CI = 0.17–0.37) (Sareen et al, 2005)(12)\

£�8����;pa�������U�ôZ.8�����;

{ 12% 8��Á����{-�����8��=Kadan-Lottick et al, 

2005>(2)\¬U§-.;�GG�KÆM���l�Ò8	
����m

�Á��;l{�Í!�“22% 8?�����;27%8�Ì��

s 33%8���1í�Méê�”=Jané-Llopis, 2005>(3)\á�8-��

¯]-��XBC,9	DCÉ���Kï]-K��deCüý�

y?ê�;01��2m;zô1 2� 4? (Gandubert et al, 2009) (13)\

£�8-�÷�C��;560°Ã�������üý�qéê��
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ï2z 30% (Brintzenhofe-Szoc et al, 2009) (14)\Derogatisþª]£���

�?�a�����ì���������;H 44%8����Á{

�����Ù9C���åüý����-���\��������

���5ïómz���� (68 %);�ZzÙ9C��� (13%);�J

züý�� (4%) (Derogatis etal,1983) (15)\Prietoþª]¡±²Õ�{�

���ì�4������28��;��Õ����~������

2z 44.1%;������2ómz���� (22.7%);�ZzÙ9C

��� (14.1%);�Jzüý�� (8.2%) (Prieto et al, 2002)(16) \£�

Kadan-LottickþC¨@W����ª]?ê��üý��im���Ù

ô�«t�4�����ì��28��;BÏ�~{ 12%8��³+

����8OP;28%8��U����M�Aí?Ü´vïð

(Kadan- Lottick et al, 2002)(2)\£�Kesslerþ�56�4����8ëì

2 12+/;üý�z 18.1%;Ù9C��z 9.5%;ß�#�z 1.3%;

�Ú#�z 0.4%;9-4��z 26.2%\¬U����C�þµ5°;

_?\óm8��bz{U®¶JLÁ\8�;�����<{®m8

��;uv®X�<ï�®m (Kessler et al, 2005) (17)\1gAkechiþ�

ª]·�����8��2��J4����;�����5ïHC

üý��?ê�y�Ùô�«tzR;�-/Þ�5]z 16.3%;6.7%

y 0% (Akechi et al, 2004)(18)\1gAkechiª]@������ì?Ü¸

8;56J4����8��2;9:H��2ðm85]z���

� 34%y?ê� 14% (Akechi et al, 2001) (19)\

1gUchitomiþ�N*¹78º»����ì¼óô8+,éê�

�;óô-+/åóô-.��2b 4.7%y 8.0%;#½�\Xb12

óô-.éê����8?ûyÅ (Uchitomi et al, 2001) (20)\

¾�Hopwoodª]*¹78º»�å¹78º»�+,8��;9:H
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¼ó08éê���¿��2z 33%;óô^&'Ï 50%\¹78º

»�å*¹78º»�+,�ð;éê����201zô18 3?

(25% vs.9%; P<0.0001) (Hopwood et al, 2000)(21)\

¾�Burgess8��^À{ 50%8É���;��Á�Â{üý��

åéê��;��ô 2-4.À{ 25%;��.^z 15%0UÉ���M

Â{Z�����;�Pëì2z 33%;-.ô,Ã� 15%;É���

ô 45%8+,9-�����{Ä��� (Burgess et al, 2005) (22)\

-�*	Å��H;� 1960.ÒÆ¨{�ºÃª]������

éê�8��;Yc?ê�8ëì2 (0-38%);ñê�8ëì2

(0%–58%);Ãæ89:;±yM]éêÇÈL§;Q�éê8��O

P;ª°2Ééê�\Sá�;s���4þÃæ8ÊLÔi (Massive, 

2004) (23)\

Ë¡ÌMoffitt��U?ê���0Â{üý��8+,��2z

37%;Uüý����0Â{?ê�+,��2z 32%;üý��+,

{éê��8��F�P 72%;éê��+,{üý��8��F�P

48% (Moffitt et al, 2007) (24)\£�Brownª]üýåÙ����F��

�;��U�ìå��ëì2z 57% vs.81%;�üýåÙ���8��

F�E*×m8��C (Brown et al, 2001)(25)\

£C´¯��������2z 303�é4§;iã��a��+

,&%8À{ 3030�="#$, 2008>(5)\2000.iã8����;é

ê��.��2z 0.44%;DC� 60.7%;��8�Z.��2ðX

=ÍÎÏ, 2006)(27);�¥8��åBÐ®\
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Z�����3 3

    ���Á�y¤8ÊL;Ñî5¢£É��å����Z1��è

\Hondaþ��Eðd�Áwx���DC{ð�éê���;¬UB

C^7õ� ��\ð��éê�8��+,;ÒAå+�8y��

p (coping) ��å�A569{�=Honda et al, 2004>(1)\

    ����8����/É���ÁyÅ;��yÓÔyÅ�{��

(Gallo et al, 2000)(26);Tµ,�����õ��\  

Hondaþ��BC���1������8Ï«Q�<ï80J�

zÙ9C�����ÚÛ!���¾��\DC���1^b��¾�

��Ù9C����ß�Û!=Honda et al, 2004>(1);BD{]\

-�	
Ã?����BÏC,9	;X#½�\BCU��Ã?

��8§§ïðm#½�\zm;P 1.43? (OR = 1.43, 95% CI = 1.28– 

1.61);DC^P 1.33? (OR = 1.33,95% CI = 1.18–1.57) (Nagel, 2008)

(28); ���1{Ã?��������8���ðm\

Rasic8���;Uuv�ZX�°] ('Õ$15,000–29,999;F�

°;noKzómuv/WK);������8��óm;(OR = 

2.39,95% CI = 1.53–3.74);{yuv&'¬@��ïÃX8�� (Rasic, 

2008) (11)\T£�8-�÷�C��OÏ��uvåÖ×(Øy���

�{HI�� (Brintzenhofe-Szoc et al, 2009) (14)\

1g8j-����H;����8�Ö(Øy?Ü�¦8��

7HI�� (Kugaya et al, 2000) (10)\

Uf¹)þU 2004.ª]DCéê(Ø�����;z{[Py{

7éê�(��7HI�� (x2=3.84,p=0.43) (f¹)þ, 2004) (29)\á�

-��¯]-��XBC,9	;DCÉ���Kï]-K;HUz

{[8ÊLPHIÙÚ (p<0.02) (Gandubert et al, 2009) (13)\
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�Z� ����

@!����é¯���] 8Û�;UMþ4§�Ü�N���

��2 (incidence rates)��]�� (RR)�s 95%þ@A (CI)\Ý!V

4Sá P��9:;ÞïÑß� på;¢£à:a#�a_`\��

���báÐ��âyy��»��ã8órSá;�þC!éÞ�

ä-�åyÅÔi8Ãæ¼9: (Mann, 2003) (30)\

æ GalloþU 20008��b¯� 13.8����;�N8b���

�ô�éê���8Ù) (Gallo et al,  2000)(26)\
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U�����;�íM¥��z-4×ç8����,ï.+,U�

����Ïä��¥8�íM¥5¦;UÕ4ËVWSáèz�í5

6\  

�~éé;�í56Sáb!é��q56¨©] Uk-sM¥

�\�5ê;¬-sM¥�\ë×b�-Ø��P±Æ�±ìM¥PÒ

Æ§±;4§Ïk-Ø��P��8M¥PíÇ�;ë×èz�PM¥

q�íM¥\

�PM¥8��ß�;î.���í2�ä�2��<É þ\

���××56¨©] ������Ïä��¥8�íM¥;T

bO* {�v��8æg;Î}8p¯ïM¥Lð��|;ñ1.:

+,�òèóqb*���y¬ä�;LÁì��17á¨©Ï {p

��] óô��89:;s {��ä��P8M¥P;æV4��

�pèz�A��=censor)\  

¨©] �v��P8M¥þCL§;yz¨©8±ÆP�hz+

,ÒÆp¨©8M¥;O*����ÒÆ8M¥P=Efron, 1988>(31)\

£û�N��¯ï��y�P��8��;ë×�!Coxï¯�<

¡Å=Cox, 1972>(32)\�<ïå�M 1;� ����(2&';£¹M

1;^� ����(2ô;£þM 1;� ����(2ånost

�§\
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�J� ��Sá                               

�-� ��u���

� � g��8��é�;z 2005.µ,��������������

���\���Eõ@!Ï8����ö.,

1. ÷�øSsïðÐ7� (CD)\��ù]���1��ïð9ú

1�þ\

2. {��ðû!üäÐ7� (DD)\R���ý�v�./1��

�(þ�����ù]þ\

3. ����� (ID)\V������]�'�]þ\

4. ?�Ù��ÐÐ7� (HV)\��������ý�?�Ù�°

]�ý���1��C]þ\

�)÷�øSsïðÐ7� (CD);�³+,-J�OP���-

� {���ã�èz¡����5°�-¢q¡����5°�Z¢

q¡����5°�J¢ =�	����
, 2005>(34)\

�� (±C) �����ý;�0Jý´M 140�2391;O5°z

¯��140-149 ¡¸��¹sº¢0150-159 ¡»¼½s¿¹¢0160-165 

¡ÁÂsÃ¢0170-175 ¡Äs9Å�ÇÈ�ÉÊ¢0179-184¡DCË

Ì�Í¢0185-187 ¡BCËÌ�Í¢0190-199 ¡�ÎsÏÐãÑ¢0

200-208 ¡ÒÓsÔÕKÆ¢;188,189 ¡DCÖ×s�Í½¾¢0188,189 

¡BCÖ×s�Í½¾¢\./;C�����ý;�� 2000.� 2008

. {a����+,\

������ý5°z���;z 296 ¡Ù9C���¢0300 ¡�

�¾��¢0292;304;305;3051-3059 ¡�ÚÛ!¢0306 ¡?yC

~±�ÜÝ���¢0291;293; 294;297;299;303;3050 ¡ß�

Û!¢0298;307-309;311;316;¡àCápCâ�s�Î¢\
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g���y�! 2005.µ,����������������

�;��8ÓåLQRC;Lb��oý8�Ê\������;ì

���-2CU KappaåOP 95%CË;��½~å���Í����

��!ý�~ Kappaåz�þÏ�þ�s;�þôõ��ý (��;

2004) (35)
�
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�Z� ���4

g���!����;O! 1:4S"#.$%&5¦'(�)*�

���;§M¯�� 2008.3\

zÉ4§¨©�.&;O�N+,��ä���è8þ�;añ�

è{��ðû!üäÐ7� (DD)������=ID>å?�Ù��ÐÐ

7� (HV);CXBw�1��@��ý���1��w�âyåä�

1�;BC��+,8¨©9ú1�åây\

�� (Le, 1997) (33) ]�íM¥ û�8J��h;5¿.,

1.�h�íM¥8±ÆP\g�� ¯���a��+,å]-�

*��+,;Z1±ÆP1�b#�a����+,R������1

�z±ÆP\

2.�h�íM¥82Éäã\g��C¡�.¢zäã;�+,��

���M¥ÒÆ4§;ÒÏ�������48.&z�\

3.�h�íM¥¨©Ç�P\g��C 2008. 12/ 311z��Ç

�M¥;O�h¯����a��+,������8�Pzcensor = 

0;£+,�{������8�P^zcensor = 1\

z� !"C#Ê;�oýÏ�������-.��2mM�Z

.8��dÑ=ÍÎÏ, 2006>(27);U 2000.�0$%��å����

��½~� 1996.;./¨©&���å����8+,\g��C�

�����1�¥M��a��1�zOP;ü8b'þ�(ü��å

�������)�y:C\Ono Honda þ�������u,ý

Ú=Honda et al, 2004>(1);*!��4����Ù9C������¾

����ÚÛ!�ß�Û!�àCápCâ�;O'v-4a8���

�?yC~±�ÜÝ���;¨©ô�¯����������Ù

K\
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¬ 3.1 �íM¥¨©®¬

Õ4¨©M¥±ÆP               Õ4¨©M¥Ç�P   

(199X-200X. X/ X1)                 (2008. 12/ 31) 

T1���/��M¥P

T2�����/��M¥P

     +,������ (censor = 0) 

     +,�{������;þ�y�Ï¨©Ï�ä�q�è

(censor = 1) 

+ä�

× �è

+3

Survival time 

T1 T2

T1

T1

T1



16 

�J� ��] 

�� 2000.� 2008.�.a�����+,;OC 1ï 4%&'

(*!*��+,;�N¯�õZ4��a+,å*��+,UÏé�

��������8Ù)\./É¹M 14N���18ÜU;,no-

. 2003��/0å¬.���1�����{�Ù);�{��éê

�����Ë =Ross et al, 2003>(39)\./����÷���-/1Ü

U;yz7áR�-/��Â³+������ýÚsoý����8

dÑ;bzÉaR�������C8QRC\

p� z�����+,;�1³+U÷�øSsïðÐ7��;

��/&2�Z/1;í v��56�\¯����âÆ+,&z

287,205�;./¹M 14N1 2907�;å 6+Óå;F 284,292��

v�����\

������z 54,472� (19.2%);*����z 229,820�  

(80.8%) ¬����������8�5ïz 6.1%;*�������

���8�5ïz 6.3%\¬g���������´.��a��+,

&´M 5000�Ï 10,000��¥;¬´.����a��+,2� 10,000

�\1996� 2008.¯�°��a��+,��&åBC�DC��� 

H;BCzÃ (ç¬ 4.1;¬ 4.2 )\1996� 2008.�°����a�

�+,��&åBC�DC��� H;�+,U 1998.2� 40,000

�ÃÏ 2008.;mM 10,000�;DC8+,ðBC8Ã (ç¬ 4.3;¬

4.4 )\
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���� �� ���� ��

.������"#$��&'�

�

������
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(�����

���� ����� ����� ���� ���% ����� ����

�

#$

*�� +�

, %-%

���� �� ���� �.���/!���"#$
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(����
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)����
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��� ���E8��

Þiã5z��\;iklm�_`abcd�i�3¼jV�e

fghij�mnÏ4�5Ì67i489\ñ#��] ({;7)�C

] =B;D>�.$] =15-34N;35-54N;55-74Ny�M 75N>�

3«] (:;<«s�Q;=>?�;@E#;Xuvswxþ)�V�

/W] (¹M 10999Y;11000 ~ 22999Y;23000 ~ 34999Yy

35000~149999Y) y3ã] (QS;QR;wxs�Î)56\�A��

^5zÙ9C������¾����ÚÛ!�?yC~±�ÜÝ��

��ß�Û!yàCápCâ�\

  3.1 �í56¡"@!�¢£î�sî�8�h

¢£î� �h î�

[\ +,�V�[\

0: iklm

1: _`abcd

2: i�3¼jV

3: efghij

4: mnÏ4

5: 5Ì67i48

   9

.$

+,����a��å*��+

,�v¯���M¥±ÆP�.

$

0�M 75N

155-74N

235-54N

315-34N

�� +,��a������P
0�{��

1{��
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����5° +,��a�������4°

1:Ù9C����

2:��¾��

3:�ÚÛ!

4:?yC~±�ÜÝ  

  ���

5:ß�Û!

6:àCápCâ�

C] +,�C]
00DC

1BC

3« +,V��3«

0::;<«��Q

1:=>?�

2:@E#

3:Xuv,wx

V�/W +,V��/W

0:35,000~149,999Y

1:23,000~34,999Y

2:11,000~22,999Y

3:¹M 10,999Y

3ã +,V��3ã

0:QS

1:QR

2:wxs�Î

� �
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��� ��Õ4å56

    5CBSæ�ò56a����+,å*��+,�Á���85

¦bR{HIÊL (ç  4.1)�

ñ#�.a����+,å#-ï�%&'(*!�*��+,;�

ô¯�;84L§���Á�yÅ����������2 (rate, ´ 100

�.) å��2ï (rate ratio)8Ù) (ç  4.2)�

� Cox proportional hazard regression56;5Cäî��v¡"é�

N���a����+,å*��+,ª+î��������<8Ê

L\

ñCÃî��v¡"é�N���a����+,å*��+,Ã

+î��������<8ÊL;¨©äî�¡"56åÃî�¡";

ïð9:ß�:4�aqL§8ÙK (ç  4.3)\

ñ#�.a����+,å#-ï�%&'(*!�*��+,;�

ô¯�����4�����ª]��2 (rate, ´ 100�.)å��2ï

(rate ratio)8Ù) (ç  4.4)�

�� Cox proportional hazard regression56{��+,U�4

����ª]���<8Ù) (ç  4.5)�

  óô@!Log-Rank testòæ�a����+,å*��+,Z1��

�����íCD¥bR{HIÊL (ç¬ 5.1)�

Õ456C SAS 9.1.3E (SAS Institute Inco., Cary, N.C. U.S.A) 

g�ì56;����A}BC4§;ª4���������2åÊ

L;O�þCBÏ��ïy�í56¬\�@! Log-Rank testòæ��

íCD¥bRF{HICÊL;BC�Nî�]12������81

2p\
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��� ��9:

�-� �.��s����+,����

 {��a��+,&z 54,472�;'()æ�*����z

229,820�\��������8��2z 6.1 (´ 100�) ;*����

8��2z 6.3% (´ 100�)\¬g����´.��a��+,&2�

5000�;¬´.����a��+,UÀ 40,000��.,Ã;TÏ 2008

.G2� 10,000� (ç¬ 4.1;¬ 4.3)�

1996� 2008.¯�°��a��+,��&åBC�DC���

 ; (ç¬ 4.1;¬ 4.2);¬ 1996� 2008.¯�°��a��+,��

� ; (ç¬ 4.5�¬ 4.14)\/ÉDCËÌ�Í��ÎsÏÐãÑZ

4����k;�H0°��8����Ãz�.&'\¯�°��a

��+,BCï¯ÃMDC\

1996�2008.�°����a��+,��&åBC�DC���

�a;TDCðÃ (ç¬ 4.3;¬ 4.4);¬ 1996� 2008.�°����

a��+,åEZ4CË�����  (ç¬ 4.15�¬ 4.21);O{�.

,Ã8��\�°����a��+,DCï¯ÃMBC\

µ,���,�0¯0.±����ûuvLðCw��ðû!w

�8Ù)M =ì��G���	����
µI�JK, 2009>(40) (ç¬

5.2);ª]@!#m8÷���	�Ä�þ�ð�ü;LM'uî5Nh

8OM\jk;]M�ðP·QR1;LMª4�ðû!S5OM;T

CôLº��ðUû=ì��G���	����
µI�JK, 

2009>(41)\g����°��������ËH��VW¶�X}8

OMbx{ià;U 1999.���&{HI,ÃÙKÂþ��(ç¬ 4.15

�¬ 4.21)\
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4

�Z� �Á���î�å����8��

      4.1\-��y*��Z+��8���Áy¤5¦;����

ðÃDC =p = 0.009>�.$ðm�iklm�&ðÃ�QSðÃ�

=>?��5ïðm�V�/WXM 11,000Y1ðÃ (p < 0.001>

(ç  4.1)\  

� 2000.±� 2008.z�;À�.8¯�M¥; {����a�

�+,&U����z 3,315�;U*����z 14,570�\C���

�=¨©�.z 146,840.>å*����=¨©�.z 982,884.>�

�����2¨©;DC����;mz 1.16;DC*����^z

0.75  (äãz´ 100�.)\BC�����]*����������

�2ïz 1.5;DCz 1.55 (ç  4.2)\

�Á���yÅ�+]��256H;.$]8��ð�;15-34

N����]*������2ïz 1.9óm (0.2] 0.1´ 100�.)\

V�/WXM 35,000~149,999YK����]*������2ï

z 1.8óm (0.3] 0.2´ 100�.)\

QR����]*������2ïz 1.7óm (0.1] 0.04´ 100

�.);TQSïQR8��2m\

iklmK����]*������2ïz 1.8óm (0.9] 0.5

´ 100�.)\

:;<«��QK����]*������2ïz 1.7óm (0.7

] 0.4´ 100�.) (ç  4.2)\
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  4.1    2000.� 2008.��s7����8�Á���y

¤ïð

    ��

{ 7 3 3

3  54472 n(%) 229820 n(%) 3 p value

C]C]C]C]    <0.0092

B 26620(48.9) 113737(49.5)   

D 27852(51.1) 116083(50.5)   

.$].$].$].$](äãäãäãäã:NNNN)    <0.0001

15-34 3290(6.0) 15302(6.7)   

35-54 18053(33.1) 78472(34.2)   

55-74 22429(41.2) 93353(40.6)   

75- 10706(19.7) 42692(18.6)   

V�/W]V�/W]V�/W]V�/W](äãäãäãäã:

YYYY) 
   <0.0001

< 11,000 22835(41.9) 91739(40.0)   

11,000 ~ 22,999 19769(36.3) 87828(38.2)   

23,000 ~ 34,999 4949(9.1) 21156(9.2)   

35,000 ~149,999 6925(12.7) 29097(12.7)   

3ã]3ã]3ã]3ã]    <0.0001

QS 39131(71.8) 168087(73.1)   

QR 1416(2.6) 5660(2.5)   

wxs�Î 13931(25.6) 56073(24.4)   

[\][\][\][\]    <0.0001

iklm 18091(33.2) 72482(31.6)   
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_bc 7021(12.9) 29655(12.9)   

�3V 9383(17.2) 51476(18.1)   

egj 8759(16.1) 36848(16.1)   

mnÏ4 8023(14.7) 35558(15.5)   

56489 3166(5.8) 13000(5.7)   

3«]3«]3«]3«]    <0.0001

:;<«,�Q 12112(22.2) 52643(22.9)   

=>?� 22207(40.8) 95787(41.7)   

@E# 5768(10.6) 22178(9.7)   

Xuv,wx 14391(26.4) 59212(25.8) 3 3
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  4.2     ��å*����M 2000.� 2008.¥������8+,

&y��28����yÅ5¦
3

                   �� 3 3 3 3

î� {(N=54472) 7(N=229820)    

+,& ¨©�. Rate* +,& ¨©�. Rate*
 Rate

ratio
(95% CI) 

3
N=331

5 
3 3  N=14570 3 3 3 3

C]C]C]C]        3

B  1640 144119 1.14 7366 965146 0.76 1.49 (1.41, 1.57) 

D  1675 143879 1.16 7204 964908 0.75 1.56 (1.48, 1.64) 

.$].$].$].$]         

(äãäãäãäã:NNNN)         

15-34 308 146256 0.21 1076 980022 0.11 1.92 (1.69, 2.18) 

35-54 1351 144426 0.94 5591 968677 0.58 1.62 (1.53, 1.72) 

55-74 1256 144759 0.87 5907 968624 0.61 1.42 (1.34, 1.51) 

75- 400 146236 0.27 1996 978499 0.20 1.34 (1.20, 1.49) 

V�/W]V�/W]V�/W]V�/W]         

(äãäãäãäã:YYYY)         

 < 11000  1209 144849 0.83 5095 971039 0.52 1.59 (1.49, 1.69) 

11,000 ~ 22,999  1302 144556 0.90 6263 967168 0.65 1.39 (1.31, 1.48) 

23,000 ~ 34,999 297 146335 0.20 1316 979529 0.13 1.51 (1.33, 1.71) 

35,000 ~149,999 507 145938 0.35 1896 978087 0.19 1.79 (1.63, 1.98) 

3ã]3ã]3ã]3ã]         

QS 2475 142537 1.74 10950 955745 1.15 1.52 (1.45, 1.58) 

QR 101 146671 0.07 392 981920 0.04 1.72 (1.39, 2.15) 

wxs�Î 739 145630 0.51 3228 975274 0.33 1.53 (1.42, 1.66) 

[\][\][\][\]          

iklm 1240 144621 0.86 4643 971268 0.48 1.79 (1.69, 1.91) 

_bc  404 146168 0.28 1800 978488 0.18 1.50 (1.35, 1.67) 
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�3V  556 145867 0.38 2801 976039 0.29 1.33 (1.21, 1.46) 

egj 493 146063 0.34 2253 977322 0.23 1.46 (1.33, 1.61) 

mnÏ4  442 146135 0.30 2225 977608 0.23 1.33 (1.20, 1.47) 

56489 179 146511 0.12 822 980941 0.08 1.46 (1.24, 1.71) 

3«]3«]3«]3«]         

:;<«,�Q 987 145082 0.68 3973 972633 0.41 1.67 (1.55, 1.79) 

=>?�  1348 144514 0.93 6533 966977 0.68 1.38 (1.30, 1.46) 

@E#   337 146253 0.23 1413 979389 0.14 1.60 (1.42, 1.80) 

Xuv,wx 643 145830 0.44 2651 976824 0.27 1.62 (1.49, 1.77) 

* per 100�.        



29 

Cäî��ì Cox proportional hazard regression 8�����<5

69:H����8�����<ïz 1.49;Ãî�56;ôz 1.37  

(95%þ@A,1.32-1.42);�ð 75NCË8�;.$ 15-34N�.$ 35-54

N�.$ 55-74N8�<ï¤HIðm\

TCÃî��ì Cox proportional hazard regression 8������

56;�<ïyäî��J\Yc.$8yÅ;75NC,8�<ï¤ð

m;Yc 15-34N (HR = 1.46,95% CI = 1.37-1.57)�.$ 35-54N (HR = 

1.47, 95% CI = 1.40-1.55)�.$ 55-74N (HR = 1.33, 95% CI = 1.27-1.39)

ïmV�/WK;10,000-22,999YK (HR = 1.37, 95% CI = 1.27-1.48)y

23,000-34,999YK (HR = 1.15, 95% CI = 1.09-1.22)8�<¤ðm\

�<ï¹M 1 1wxå�Î (HR = 0.86, 95% CI = 0.81-0.91)�{U

_bc[\ (HR = 0.92, 95% CI = 0.88-0.97)yegj[\8z, (HR = 

0.92, 95% CI = 0.88-0.96);CËOýÃî�56&å\

äî�åÃî�56§M{HIÊL8�üz��å.$ 55-74N�

.$ 35-54N� .$ 15-34N�#ùå�Î�V�/W]U 10,000-22,999

Y�_bc[\�egj[\(ç  4.3 )\

[\]Uäî�sÃî�56;^b_`abcd�efghij

ZKPHI;ïiklmnoK��ïX;Oz (HR = 0.92095% CI = 

0.88-0.97 / 0.88-0.96)\

Cäî�563ãK];QRïQS(nost)m;P 1.09?(HR = 

1.09,95% CI = 1.00-1.20);Ãî�56l§\

CÃî�56;BCåDC�ï;U���������Ë;01

zô181.02?(HR = 1.02, 95% CI = 1.00-1.06);TLHI0V�/W¹

M 11,000y 11,000~22,999YZKynoK(35,000YCË)�ïð;�<

ïP 1.37 (95% CI = 1.27-1.48) y 1.15 (95% CI = 1.09-1.22)=ç  4.3>\
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ª]����8��2 (äãz´ 100�.);����C��¾�

�8��óm{ 2,131� (1.49´ 100�.);�/zàCápCâ� 575

�(0.39´ 100�.)yÙ9C��� 270� (0.18´ 100�.)\*���

���óÃ8�b��¾��;{ 9,499� (0.99´ 100�.);�/z

àCápCâ� 2,117� (0.22´ 100�.)y�ÚÛ! (0.13´ 100�.)  

(ç  4.4 )\

U����]*������2ï�ð;Ù9C���8ïåóm

=2.41>;�/zàCápCâ� (1.82) y��¾�� (1.82)\����

y*����8�ÚÛ!y?yC~±�ÜÝ�����2�J\

����ï*����l{ðm8ß�Û!��2yZ�CË��

��8��2;ïå 1.30y 1.41\

C Cox�<56�H����U¯��¥��������<ï

GCÙ9C���óm;P 2.18 (95% CI = 1.90 -2.51)0z/zàCáp

Câ�;P 1.65 (95% CI = 1.50- 1.81)0�Jz��¾��;P 1.34 (95% 

CI = 1.28-1.41)\����8�ÚÛ!y?yC~±�ÜÝ����<â

¬ðX;5]z 0.91 (95% CI = 0.78-1.06) y 0.90 (95% CI = 0.67- 

1.21);TLHI\����8ß�Û!�<ï�P 1.15 (95% CI = 

1.00-1.34) (ç  4.5)\

��å*����y������8��;C�í56¬ß�;�

�ZODO�{?]�ø;�C log-rank �ìæ�EÕ4�HI®h

(p< 0.0001);� ����å*����U����8��ËEHI8

ÊL (ç¬ 5.1)\  
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  4.3   Cox proportional hazard 56#��y�Á���yÅ�����

<ï4§

   

î� äî�56 HR(95%CI) Ãî�56 HR(95%CI)  

��������   

{ 1.40(1.30-1.40) *  1.37(1.32-1.42) *

7 1 1 

C]C]C]C]   

B  1.01(0.98-1.04)  1.02(1.00-1.06) 

D 1 1 

.$].$].$].$](äãäãäãäã:NNNN)   

15-34  1.47(1.37-1.57) *  1.46(1.37-1.57) *

35-54  1.48(1.41-1.55) *  1.47(1.40-1.55) *

55-74  1.31(1.25-1.37) *  1.33(1.27-1.39) *

>75 1 1 

3ã]3ã]3ã]3ã]   

QR  1.09(1.00-1.20)   1.05(0.96-1.16) 

wxs�Î  0.89(0.86-0.92) *   0.86(0.81-0.91) *

QS 1 1 

V�/W]V�/W]V�/W]V�/W](äãäãäãäã:YYYY)   

 <  11,000    0.85(0.81-0.89) *  1.37(1.27-1.48) *

11,000 ~ 22,999    1.03(0.98-1.07)  1.15(1.09-1.22) *

23,000 ~ 34,999  0.94(0.89-1.01)  0.97(0.91-1.04) 

35,000 ~149,999 1 1 

[\][\][\][\]   

_bc   0.93(0.89-0.98) *   0.92(0.88-0.97) *
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�3V   1.01(0.97-1.06)   1.00(0.96-1.04) 

egj  0.94(0.90-0.98) *   0.92(0.88-0.96) *

mnÏ4   0.95(0.91-1.00)   0.95(0.90-1.00) 

56489  0.96(0.90-1.03)   0.96(0.90-1.03) 

iklm 1 1 

* p<0.05
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  4.4   ����å7����M¨©�¥ª]����

���2ïð

3 3 �� 3 3     

  { 3 7 3   

N=5447

2 
3

N=22982

0 
    

���� +,& ¨©�. Rate* +,& ¨©�. Rate*
Rate 

Ratio 
(95% CI) 

N=3315   N=14570     

Ù9C��� 270 146384 0.18 750 980977 0.08 2.41 (2.10, 2.77) 

��¾��  2131 143222 1.49 9499 959874 0.99 1.50 (1.44, 1.58) 

�ÚÛ! 192 146453 0.13 1307 979446 0.13 0.98 (0.84, 1.14) 

ß�Û! 220 146456 0.15 1137 980249 0.12 1.30 (1.12, 1.50) 

?yC~±�

ÜÝ���
51 146741 0.03 345 982040 0.04 0.99 (0.74, 1.33) 

àCápCâ

�s�Î
575 145883 0.39 2117 977494 0.22 1.82 (1.66, 2.00) 

Z�qCË 121 146622 0.08 573 981397 0.06 1.41 (1.16, 1.72) 

* per 100�.        
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  4.5   ����U¯��¥�������C]y.$«

Q�<ï

���� HR(95%CI) 

Ù9C���   2.18(1.90-2.51) *

��¾��   1.34(1.28-1.41) *

�ÚÛ!   0.91(0.78-1.06) 

ß�Û!          1.15(1.00-1.34) 

?yC~±�ÜÝ���   0.90(0.67-1.21) 

àCápCâ�s�Î   1.65(1.50-1.81) *

* p<0.05
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¬ ^_`3

����å*����U��������í56¬

*����3
����3

Log-Rank P<.0001
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��� N	

 {��a��+,&z 54,472 �;'()æ�*����z

229,820�\£C´¯��������2z 303�é4§;��a��

+,&%8À{ 3,030 �;¬g����´.��a��+,&L2�

5,000�;��+,&m�"��884 (ç¬ 4.1)\âyþ�z"="

#$, 2008>(5)��C?�Ù��ÐÐ7� (HV)z��é�;åg���

!÷�øSsïðÐ7� (CD);¬��L§\

A,é N	��ò��
ö;U���4�¯�.&þLyg�

�La�§\

g��������8Ù9C�����2z 0.18/100�. (zµ

���8 4.96/1000�;q� {����8 8.1%>;¬*����8Ù

9C�����2z 0.08/100�. (zµ*���8 3.26/1000�;q�

 {����8 5.1%>;no�ò��{��+,Ù9C������

5ïz¹M 6% (Brintzenhofe-Szoc et al, 2009) (14) �6% (Brintzenhofe-Szoc 

etal, 2009) (14)�9.5% (Kessler et al, 2005) (17);g��8�����Ù9C

������2´M�¥;H�JC\TbïÍ8 0.44% =ÍÎÏ, 

2006>(27)�ïRbm{Ã;yAkechiþ 6.7% (Akechi et al, 2004) (18)���

ï;^Ñ{������2ðm\

U���]*����UÙ9C����å��¾��8��2ï

5];z 2.41y 1.5?;01åGandubert (2~4?)���³;ô1^ð

X(Gandubert et al, 2009) (13)\

U��¾��g���������2z 1.49/100�. (� {�

���8 64.2 %>;¬*������2z 0.99/100�. (� {��

��8� 65.2%>;y�ò��z 4% (Derogatis et al, 1983) (15)�16.3% 

(Akechi et al, 2004) (18)���ðm{Ã\
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U��å*�����ÚÛÚ��2ï;z 0.98? (0.128 [´ 100

�.] / 0.13 [´ 100�.]);H����ð�ÚÛ!;lz�4��

�����óX\01���&� 5.8%;ô1z 9%;åKesslerþ 3.8% 

(Kessler et al, 2005) (17)���ïðm\

U��å*����ß�Û!��2ï;z 1.30? (0.15 [´ 100�

.] / 0.12 [´ 100�.] )\01���&z 6.6%;ô1 7.8%;åKessler

þ 3.8% (Kessler et al, 2005) (17)���ïðm\

UàCápCâ�s�Î;g���������2z 0.39/100�

. (� 17.3%>;¬*������2z 0.22/100�. (� 14.5%>;y

Derogaþ� 68% (Derogatis et al, 1983) (15)�Akechiþ� 34%���ïzX

(Akechi et al, 2001) (19)\åAkechiþ8 0%��ïð^ðm (Akechi et al, 

2004) (18)\

ª]����8��2y�2;LÑg��ªL�§;å50��

l{�º�Lø;b�b��¾��yàCápCâ�;%	âyzg

�� �)8î��hå0-��L§;0g��Ãzä-�� (��

��å��)�N;¬g��b-KÃ+��éN	;¬"29	L-

2\

¬C����U¯��¥��������<ï�ì56;��Ù

9C���óm;z/zàCápCâ�s�Î;�Jz��¾��\

åHondaþ���ï;��/ÉàCápCâ�s�Îk;Ù9C��

�å��¾��Lãz�<ï0Jm\¬àCápCâ�s�Î�<ï

åSareenþ 1.0% �� (Sareen et al, 2005) (12)�ïðm;18ÊLâyþ

�bZ1���!î�L§¬"2=Honda et al, 2004>(1)\

g�����{��1UÙ9C�����<ïz 2.18 (95% CI = 

1.90-2.51);��¾����<ïz 1.34 (95% CI = 1.28-1.41);¬Honda
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þ��Ù9C��� OR = 2.15=Honda et al, 2004>(1) ;Rasicþ�� OR 

= 3.18 (Rasic et al, 2008) (11);��¾�� OR = 0.22-5.94 (Rasic et al, 

2008) (11)\THondaþ����ÚÛ!��Cz4ã (OR = 3.6;95% CI 

=1.3-9.8);g�^b�ZX8�<ï;z 0.91 (95% CI = 0.78-1.06)\

õ4ÊLþ�é�
¼cå¨8L§;.	
kW��þ+á@!

kWÚ
 (�d) (efg; 2003) (36);TUiã�d^-v�ZµD

	;@!S6�ÚÁ{�á8h9;.M!�ZµD	1;øJ.C,

{�i� (á·îjD�JK; 2010) (37)\

¬�����������<ï;bÙ9C���óm;z/zà

CápCâ�s�Î;�Jz��¾��\å�ò���ï;k{Ù9

C���;U {���O-v��.-�)0J��\

g��CÃî�56;BCåDC�ï;U���������

Ë;BCðmzDC8 1.02? (95% CI = 1.00-1.06);åHondaþ���

a=Honda et al, 2004>(1)\

U���������Ë;g��{'.$Ë ��ï�,Ã8�

�;Ñ 35-54 NK;mM 15-34 NK;åRasic8þ��î5�³ (Rasic 

et al, 2008) (11);åSareenþ�� (Sareen et al, 2005) (12)hµ�³;U¬

.st�<ïóm;�/zó.ñst�

g���V�/W¹M 11,000YK���������ïóm;

11,000~22,999Yz/;¬ 23,000-34,999YKïnoK 35,000-149,999Y

K;X;{yuv&'¬��������ïÃX8��\�ðMRasic

þ (Rasic, 2008) (11)�Sareenþ (Sareen et al, 2005) (12) �Kessler þ

(Kessler et al, 2005) (17)��;9:�2�³\

[\]���������ï;^b_`abcd�efghij

ZK;ïiklmnoK��ïX;HROz 0.92 (95% CI = 0.88 -0.97 / 
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95% CI = 0.88-0.96)\Tåfþ��ïð;9:L§ (f¹)þ, 2004)

(29)\g���z{[EHIÊLC (p< 0.0001)å Gandubertþ���ï

(Gandubert et al, 2009) (13);9:�³\

U���{��������Z4CË8��;����å7��

��2�Z4CË����25]z 0.08 (3.7%) vs.0.06 (3.9%) (´-�

�.);��2ïz 1.41\UMoffittþ (Moffitt et al, 2007) (24)�Brownþ

(Brown et al, 2001) (25) ��HUüýåÙ�����F�Ë;Z1E

*×m8��C\g��9:³+CË9	\
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��A6

Ñ{����;7	��q����8�Ùñ?;7�BÈ\��

���kä�âyå1�;U4§¨©�.M;åL�Ù)�þ�{

�v\¬g���!Ã4����z-K��]8���4;O7áB

Ïk-Ø�����8��2å��ï\UM����@!Z¼��;

£��g�Â�k5;.�������Üæ�ÍÎ;q?Ü��

����E�@!:4?Üïð;Ob7ál5(üõ��y:��8

m¦y¤\
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�-� 9	

g���NE��å7�����������2å��;å��

k��ïð;9:{°aP;�{L§�ø\%	����U����

�;����8����;m;BC�ð.ñst�V�/WðXK8
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    ����y����;Ïé1ôðÊ;£ñ'Ë������8�

�&';]M���8�í	
;qb-n18�?s©oNpË;L

bNg8ôõ\g�����ð~6U����-qË;?Ü��8�

���rstu;O�§Må�~�ð4v-±�ì;Sþizµ��

ð8-q�Õ (M��þ; 2003) (38)\UMg��N	Ï�~å?Ü8

��;þC]�Ïiãü0 Qw�µ�8-q~�\��Yc�

Ú�?Ü��Á�xCþyg8��-q (M��þ; 2003) (38)\
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