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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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BAREFIEAREERRR b AR IR IEZ IR EME £
BB MBI AN DA G R R T AR RZEE A FE (rate, 5 100
AN g2 & &b (rate ratio)®y 15 (A& 4.2) -

#% Cox proportional hazard regression 4-#7 > 7t LA B 4% 18 1 AL K R IE
AR P AREEEEFREBEREE AL BEERNEELENE
"o

BUSHREANBARKAAR TR AR EBEAFREEE S
BGEREAERHEELTNEZR  BEESAEA SRS SRR
LB &R ZRATEEMRARBGER (R & 43)-

BAREF A A BE R E R - A B R EX JE R E R E > &
% B B H AN A AT R R X &R R & (rate, B 100 ASF)HA A E b
(rate ratio)&yF I (A& 44)-

3% Cox proportional hazard regression 4~#7 A & JE 18 & f£ 5~ #2
HEAP R B SRR AERTHEIN (A& 4S5)-

i #24% A Log-Rank testZ#x & #7145 A4 5 18 5 ¥ 9k i 18 B — & A 4
HREBRAETFTTHREATABELZRE (LB S

#3154 BA SAS 9.1.3 ik (SAS Institute Inco., Cary, N.C. U.S.A)
RETH > RBERRPFRFE > EERE - B REFERHE
B #BTFRRAREAGFES>HE - 448 A Log-Rank test k4% € 77
THREATERABEREZR  FURHNYBEHAMNEYE BB LT
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WBE R A 6.3% (B 100 A) o M AR R B SFE M A 18 R e 8
5000 A > MRS A R BT A B E G 4 40,000 AZETF 5o {22] 2008
47 #23% 10,000 A (RE 4.1 B 43)-

1996 % 2008 4+ KRB EMEABRLABAF K ~ L2 BH
& (AE 4.1 B 42) M 1996 £ 2008 F+ K #a8 = #7384 18 F 248
Hk (RE45E2E414)c T LMib kA7 ~ B KRARLE =
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%8 AL AT Y RS R e Bl
F 4.1 BRIV EFo B — B RGA DGR E 4 0 JRE X
BSat (p=0009) ~ F#&ES > SLEEAREKS - BEKS -
BiES T E rthB® ~ 4Z4R A FHAAR 11,000 TH &% (p<0.001)
(R&41)-

#2000 42 F 2008 F A0k 0 Y IFEB BT 0 AT A AR IR R TR
AEEBAREYRS 3315 A £IEEMKRE 14,570 A o LURE
R CRRANFH 146,840 ) HmIFRE R (REASF A 982,884 ) #%
MRREERBRE > IMEBEEYRMSE 116 LHIFREESXR A
0.75 (B A8 100 AF) o 5 M2 % A JE R B A5 79 7% 5 46
ERWLH 1S WA 155(R%42)-

Ag A0 ZEF2 AR EFE AT RRT 0 FEA AR K 0 15-34
RBEESKEIFEESREEFLA 19S5 (0.2 0.1 & 100 AF) -

AR A FH AR 35,000~149,999 748 AR IR R AR A R b
% 1.8 % & (0340245 100 A%E)-

B ERESREIERBESREERLA 17 &S (0.1 # 0.04 4 100
AF) 2R BLLRENBAES -

SRR ESREFREEHREALARILA 18 KRS (0.9 # 05
100 A %) -

et BRABREHREFREEMRELERZLES 1T &S (0.7
#0458 100 A5) (RE42) -
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* 4.1 2000 F £ 2008 % A &R E R e A g AT 2
* b
7] £

54472 n(%) 229820 n(%) p value
¥ <0.0092
5 26620(48.9) 113737(49.5)
% 27852(51.1) 116083(50.5)
F# 5 (B4 R) <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)
H# AR A Fr 5 (B

<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)
B AL %) <0.0001
J& B 39131(71.8) 168087(73.1)
)3 1416(2.6)  5660(2.5)
RARARE A 13931(25.6) 56073(24.4)
W& 7 <0.0001
S A% 18091(33.2) 72482(31.6)
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BIERBES
Lk il
mEL¥E AR
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NS
RN IR AR

G

|

o

W

7021(12.9)
9383(17.2)
8759(16.1)
8023(14.7)
3166(5.8)

12112(22.2)
22207(40.8)
5768(10.6)
14391(26.4)

29655(12.9)
51476(18.1)
36848(16.1)
35558(15.5)

13000(5.7)

52643(22.9)
95787(41.7)
22178(9.7)
59212(25.8)

<0.0001
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* 4.2 T E B IR AR 2000 4 F 2008 4R 5 A KA R BB K
Ao A Ry Ao A B F o4

418 # (N=54472) £ (N=229820)

BEH BREASF Rate* MBEEH BEAF Rate* atio (95% CI)

N=331

N=14570

5
e ¥l
5 1640 144119  1.14 7366 965146 0.76 1.49  (1.41,1.57)
% 1675 143879 1.16 7204 964908 0.75 1.56  (1.48,1.64)
S B
(EAr:8R)
15-34 308 146256 021 1076 980022 0.11 192  (1.69,2.18)
35-54 1351 144426 094 5591 968677 0.58 1.62 (1.53,1.72)
55-74 1256 144759 0.87 5907 968624 0.61 142 (1.34,1.51)
75- 400 146236 027 1996 978499 020 1.34  (1.20,1.49)
#A4R A # 5
(Efr: )
< 11000 1209 144849  0.83 5095 971039 0.52 1.59  (1.49, 1.69)
11,000 ~22,999 1302 144556 090 6263 967168 0.65 139  (1.31,1.48)
23,000 ~34,999 297 146335 020 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)
A 7
J& 8 2475 142537 1.74 10950 955745 1.15 1.52  (1.45,1.58)
B x 101 146671  0.07 392 981920 0.04 1.72  (1.39,2.15)
RARR H A 739 145630  0.51 3228 975274 033 153 (1.42,1.66)
AP
&b A 1240 144621 0.86 4643 971268 048 1.79  (1.69,1.91)
BRAT 404 146168 028 1800 978488 0.18 1.50  (1.35,1.67)
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78

¥ A
etk AR
RS T
ErH
A&, IR AR

556
493
442
179

987
1348
337
643

145867
146063
146135
146511

145082
144514
146253
145830

0.38
0.34
0.30
0.12

0.68
0.93
0.23
0.44

2801

2253

2225
822

3973
6533
1413
2651

976039
977322
977608
980941

972633
966977
979389
976824

0.29
0.23
0.23
0.08

0.41
0.68
0.14
0.27

1.33
1.46
1.33
1.46

1.67
1.38
1.60
1.62

(1.21, 1.46)
(133, 1.61)
(1.20, 1.47)
(1.24,1.71)

(1.55, 1.79)
(1.30, 1.46)
(1.42, 1.80)
(1.49, 1.77)

* per 100 A=
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LA B 418 # 4T Cox proportional hazard regression #9448 J& & & £ &
WE&ERBETRERROENEE LTS 149 S EBSHHRA 1.37
(95%7T 42 TR, 1.32-1.42) > AB#R 75 3R A L8 A 0 4585 15-34 2% ~ 85 35-54
R~ R SS-TA R A ELMBERS

1e LA % 4 18 # 47 Cox proportional hazard regression &9:#% ¥ J& J& B
SA 0 RELRABEHBEMEY - OFEFRGE T TS RUATHAELHEK
% 0 6,35 15-34 3k (HR = 1.46,95% CI=1.37-1.57) ~ 4#5 35-54 3% (HR =
1.47,95% CI = 1.40-1.55) ~ - 55-74 % (HR =1.33,95% CI =1.27-1.39)
tb 3% 4% A 48 0 10,000-22,999 ;t4a (HR = 1.37, 95% CI = 1.27-1.48)#n
23,000-34,999 ;t48 (HR =1.15,95% CI=1.09-1.22)8) & £ &

AER N1 FiRAE I (HR=0.86,95% CI=0.81-0.91) ~ 4 4
BT B E (HR =0.92,95% CI=0.88-097)fn E £ &b & 69 & K, (HR =
0.92, 95% CI=0.88-0.96) » 1A L %42 5% % 4 18 5 A7 Sk fd

BGIAM S GBS RIS RS £ R 0)IA B AR B8 55-74 3R
Fh 35-54 Bk~ Fih 15-34 3R~ AR H Ak ~ 4% B #5142 10,000-22,999
AT EE - ExdERE43) -

W EEGBARLGENI N RIRMBMTEE - EHEREH
—mERE LS ARLETARRILK S ¥4 (HR=0.92; 95%CI=
0.88-0.97 / 0.88-0.96) °

UREGESAT AL > BEWLE B(SF%E)S > & 1.091FHR =
1.09,95% CI=1.00-1.20) > % %38 547 IR ) ©

5 %BEaH 0 B A A B ERZEMRLE > ATH
Btk %09 1.0242(HR = 1.02, 95% CI = 1.00-1.06) » {2 R85 % 5 4%4% A /]
# 11,000 F2 11,000~22,999 7t =% F0 %4 41(35,000 ;LA E)fatbd > £
tig 1.37 (95% CI=1.27-1.48) #u 1.15(95% CI=1.09-1.22) ( &, % 4.3) o
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BRI R B AR (B AE 100 AF)  BESK G T
EWEARESA 2131 A (1495 100 AF) » kB EMERE A MRESTS
A(0.39 5 100 A4F)Fodf &R Mg AP % 270 A (0.18 4 100 A4R) o FE I
REAERS QLB BRE > A 9,499 A (0.99 5 100 AF) > Kk A
EZMEBEAMRIE211T A (02248100 AFE)Fo e R (0.13 45 100 A%E)
(R&44)-

HEEMARHIERBEHREALARILEAR  BREFBHROLAEARS
(241 ) EXBEHRAMRIE (1.82) Futgsf B aEE (1.82) o FIE 4
FoJE R AR BB A Feo s BT A A FE ) REFE SR A A R AR o

e AR L TR R TR A BB B AR B A A B o — B DL L AR AP
BB A FE > i 1.30F0 1.41 -

UL Cox B E R LI TEE R ALEHRIBEEFHEEZATL
B RS AR R S 0 12 2.18(95% CI=1.90-2.51); BERALZMRE A
MRE > 3 1.65(95% CI=1.50-1.81) ; % = A A543 & ek > % 1.34 (95%
CI=128-141) - BERAVEDERFACH M| R A EFRLER
AR > %1 4 0.91 (95% CL=0.78-1.06) Fa 0.90 (95% CI=0.67-

1.21) > 2 REEZ - R R AMERER A E b 1.15(95% Cl=
1.00-1.34) (L% 4.5) -

T E SLIE R R R A A R B AWM UFE OB ZH 0 B

R IRRAER » B2 log-rank #ATHRE BS#ITXBE TR
(p<0.0001) > 4% & 8 #-AX L JE 0 AR AR AP R ol 0 35 4 E LB o)
& (RBES.1)-
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% 4.3  Cox proportional hazard 5 RBIEAAL G AT L E T K E S L
EihtE
% I8 B8 mmH HROS%CD) % %A 5 HR(95%CI)

1
7] 1.40(1.30-1.40) " 1.37(1.32-1.42)"
£ 1 1
7
3 1.01(0.98-1.04) 1.02(1.00-1.06)
% 1 1
S (BALR)
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
R4 7]
B x 1.09(1.00-1.20) 1.05(0.96-1.16)
RAKR A1 0.89(0.86-0.92) 0.86(0.81-0.91)"
& B 1 1
4% A #3(BAx: )

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

11,000 ~ 22,999
23,000 ~ 34,999
35,000 ~149,999
W& 5
HAT

1.03(0.98-1.07)
0.94(0.89-1.01)
1

0.93(0.89-0.98)
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1.15(1.09-1.22)"
0.97(0.91-1.04)
1

0.92(0.88-0.97) "



L
\§
XS

{0

ek
W
Fo B
78

o fm)
& o
B P
E

o

1.01(0.97-1.06)

0.94(0.90-0.98) "

0.95(0.91-1.00)

0.96(0.90-1.03)
1

1.00(0.96-1.04)

0.92(0.88-0.96) "

0.95(0.90-1.00)

0.96(0.90-1.03)
1

" p<0.05

32



RA4 RIS RS B AR

Z B Rk
BE
5 &
N=5447 N=22982
2 0
xS - . Rat
AR S BEH BEAE Rae* BEH BEAHF Rate* Rat.e (95% CT)
atio
N=3315 N=14570
BRMAER 270 146384 0.8 750 980977 0.08 241  (2.10,2.77)
KA TR 2131 143222 149 9499 959874 0.99 150  (1.44,1.58)
4% A 192 146453 0.13 1307 979446 0.13 098  (0.84, 1.14)
S A e 220 146456 0.5 1137 980249 0.2 130  (1.12,1.50)
R F] A A
51 146741 0.03 345 982040 0.04 099  (0.74,1.33)
32 3 fle [ ot
AR MR
575 145883 039 2117 977494 022 182  (1.66,2.00)
JE R A
AU E 121 146622 008 573 981397 0.06 141  (1.16,1.72)

* per 100 A
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R4S RIERALE B B AR A R 8 M R o F AL

EREL

RS HR(95%CI)
T R PE R A 2.18(1.90-2.51)"
AR T AR 1.34(1.28-1.41)"
#4732 P 0.91(0.78-1.06)
A % A 1.15(1.00-1.34)
o R M 5] A A FE ) fE AR 0.90(0.67-1.21)
B R ME R E R HE Al 1.65(1.50-1.81)"

" p<0.05
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FRE HH

AR A B E RS 54472 A AT Z IR R AL
229,820 A o AR+ E A OREME A F A 303 ARE  RENEA
B R BHLEAH 3,030 A 0 M ARFF AR FRE M A E R BARA S
5000 A BEBEEHZBEARGES (RB 4D RETHEAE (&
8%, 2008) V5 K A E K4 A A adg (HV) A B HRR - AR
R PI% R Rtk atg (CD)> mAEARE -

FHTF RAT X B EA T R 0 ARG ~ BB F B F AR R
RAZAAE ©

N TS B A A T R AR A A R A 0.18/100 AF (B2
T 4K 89 4.96/1000 A 0 4B FT A A A R & 6 8.1%) 0 M Ik R AR e TR
RS A R 2 A R 24 0.08/100 AF (A2 JFR K8 3.26/1000 A > Ak
PR #AF R B8 5.1%) » 2 FBERARAREBEHEREFHRELE
2 N7 6% (Brintzenhofe-Szoc et al, 2009) 'Y~ 6% (Brintzenhofe-Szoc
etal, 2009) " ~ 9.5% (Kessler et al, 2005) "7 > K&} 55 64 8 AKX B
AR A RN R > BRTAR M o A2 R E ) 0.44% (IR,
2006 )48 Lt & B4R % > FuAkechiZ 6.7% (Akechi et al, 2004) "Vt 32 47
tb RIEA R EMREAEARES -

JE AR R AR AR R AR A R R SR AP B RRE 0 B A R b
SR 0 B 2.41 Fo 1.5 4% > AT ¥iGandubert (2~4 42)5F KA 5 0 14 F B &
f&(Gandubert et al, 2009) ?

AR ERREARBERBEMREER S 149100 A5 (5ATA M
R B 642%) 0 MIEREMRE AR A 099100 AF (1A H F4F
BB MIE 652%) o FuiBEFT R A 4% (Derogatis et al, 1983) " ~ 16.3%
(Akechi et al, 2004) " Era B HIR % o
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FRE S IERE R BB A R > A 098 4% (0.128 [& 100
ANSE]70.13 [ 100 A4R]) > BEmRE RV BMmER - T A XNEH
e B 2 K o AT E B A ABUE 5.8% 0 14 A 9% » #iKessler& 3.8%
(Kessler et al, 2005) "#r A8 tb iz & o

PR IR E HARBEAEE R S A F L 0 A 1304 (0.15 [ 100 A
#1702 [4 100 ASE]) ° ATE B A ABA 6.6% 0 15% 7.8% » #Kessler
% 3.8% (Kessler et al, 2005) " &t e A b 82 & -

e B VETR ) VERE B Al o AR B TR MR F B 039/100 A
F (M6 17.3%) - mIkREE SR AE R B 0.22/100 AF (15 14.5%) » Fa
Deroga % 45 68% (Derogatis et al, 1983) "% « Akechi% 4 34%%F 732 48 Lb 4 15
(Akechi et al, 2001) " - g2 Akechi% &) 0% % b #: ] #2 % (Akechi et al,
2004) " -

BRI B A R AL R RERARERAE - AR
HAFERER  AAZBAETRENEEBAMRE > #HEE AR
FRRPTIREG SRR REAT I AR ATEAAR S AE—ERm (FBAp
BB IRER > MARRE— AL EERRIHR - mERERT—
B o

i DU P AAE 3B B BA BB A AR R B2 B BT AT 0 BRE
R RRES > BRAHSGHRAER BRI » F = A TR -
#iHonda % A 5gAath > S5 R T AR AR IER AL o B R AP
FRYLAEAY B AREEAALE CELA =% - MBMER MR EREAMEF L
#1Sareen’s 1.0% #F% (Sareen et al, 2005) " 4a b s » AL £ E B E T
fe R =P K IR % B R B M ¥ 2 (Honda etal, 2004) -

AEFRBERA BREHEFE R R ZEELS 2.18 (95% Cl=
1.90-2.51) » #E4 B HEE X A ELL A 1.34 (95% CI=1.28-1.41) » MmHonda
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AR R M B OR=2.15(Honda et al, 2004) " > RasicZ# % OR
=3.18 (Rasic et al, 2008) " » #4737 4% OR = 0.22-5.94 (Rasic et al,
2008) "V - feHonda % & % 2 % 4% B AR B B4 (OR=3.6 > 95% CI
=1.3-9.8) > KRB RI A FH MK EFLL » & 091 (95% CI=0.78-1.06) -

i £ R TR B XALBEBREARE > Bk R LR ET45ER
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