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Trends and projections in colon and rectum cancer burden

attributable to low physical activity in China
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" School of Medicine, Tongji University, Shanghai 200331, China
Abstract: Objective To analyze the trend of Colon and rectum cancer (CRC) burden attributable to low physical activity in
China from 1990 to 2021, and to provide a reference for the development of effective public health strategies and healthcare
resource allocation. Methods  Relying on the Global Burden of Disease Study 2021 database, this study focused on the data of
CRC burden attributable to low physical activity, including death and disability — adjusted life years (DALYs) , among people
=25 years old in China. Joinpoint regression was used to analyze the trends and turning points of disease burden changes, age,
period and cohort effects of mortality were estimated with the age — period — cohort model, and autoregressive integral moving
average ( ARIMA) model was used to predict the disease burden dynamics in 2022 —2030. Results ~ Between 1990 and 2021,
the number of deaths, crude death rate, number of DALYs, and crude DALY rate attributable to low physical activity for CRC
in China increased, with the number of deaths rising from 5 735 to 16 698, and the crude death rate from 0. 78/100 000 to
1.53/100 000; the number of DALY increased from 128 353 to 320 464 years. Crude DALY rate increased from 17. 55/100
000 to 29.44/100 000. Joinpoint analysis showed that the mortality and DALY rates were increasing; the total population had a
fluctuating downward trend in the standardized mortality rate and the standardized DALY rate, with an average annual
percentage change of —0.21% (P >0.05) and -0.29(P <0.05) for males and females, respectively. Gender differences

were observed in age — standardized mortality and DALY rate trends. The age effect showed that the CRC mortality rate
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attributable to low physical activity basically increased with age in China, and the relative risk (RR) ranged from 0.04 to

10. 75 in each age group; the period effect showed that the mortality rate monotonically increased with the period, and the RR

ranged from 0. 69 to 1. 59 in each period; and the cohort effect showed that the mortality rate progressively decreased with the

development of birth cohorts, and the RR of each birth cohort ranged from 0. 25 to 5. 23. The differences in the effects between

genders were not significant. The ARIMA model showed that the burden will continue to increase in China from 2022 to

2030. Conclusion

The burden of CRC attributable to low physical activity in China showed a significant upward trend from

1990 to 2021, with gender differences. The age, period, and cohort effects of its mortality risk are evident. Targeted measures

are urgently needed to effectively curb the rising disease burden.
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Table 1 Burden of CRC attributable to low physical activity in China, 1990 and 2021
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o
Er N 7 &
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YET-%80(95% UI) 5735(3 369 ~8 371) 2219(1 248 ~3 598) 3515(1965~5226)

HBET=Z(1/10 J5,95% CI)

FRALBET- 3% (1/10 J5,95% CI)
DALY

DALY %t ( A4E,95% UI)

# DALY #(1/10 J7,95% CI)

kR4 DALY #(1/10 J5,95% CI)

0.78(0.46 ~1.14)
0.93(0.55~1.36)

128 353(74 847 ~ 188 832)
17.55(10.23 ~25.82)
17.12(10.06 ~24.93)

0.59(0.33 ~0.96)
0.87(0.46 ~1.41)

0.99(0.55 ~1.47)
1.00(0.56 ~1.52)

49 988 (26 889 ~81 669)
13.31(7.16 ~21.75)
14.98(8.35 ~23.75)

78 364 (42 820 ~119 872)
22.02(12.03 ~33.68)
19.38(11.00 ~29.15)

. 2021 7 EAPC(% )
SN 5 zr
Jer-
FET-H0(95% UI) 16 698 (10 065 ~24 626) 8 205(4 356 ~13 220) 8 493 (4 654 ~12 937) 3.52(3.33 ~3.71)*
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Fidk DALY 2(1/10 J7,95% CI)

1.53(0.92 ~2.26)
0.87(0.53 ~1.29)
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15.63(9.47 ~22.88)
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1.00(0.52 ~1.63)
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Fig. 1 Age —specific burden of CRC attributable to low physical activity in China in 1990 and 2021 ( A) Deaths and mortality rates, 1990

(B) DALYs and rates, 1990 (C) Deaths and mortality rates, 2021 (D) DALYs and rates, 2021
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Table 2 Joinpoint regression analysis of burden of CRC attributable to low physical activity in China, 1990 —2021
B EONi By B
39 (4F) APC i3 (4F) APC i (4F) APC

BET R

1 1990—1997 0.49* 1990—1997 0.19* 1990—1994 0.46*

2 1997—2004 2.29*% 1997—2004 1.37* 1994—1999 1.97¢

3 2004—2007 -0.63 2004—2007 -1.25 1999—2004 3.90°

4 2007—2011 3.18 2007—2011 1.49* 2004—2007 -0.17

5 2011—2014 1.62% 2011—2014 0.26 2007—2010 5.57¢

6 2014—2021 4.88" 2014—2021 4.98? 2010—2015 3.63°

7 2015—2021 4.86"
DALY %

1 1990—1997 -0.39° 1990—1997 -0.61° 1990—1995 -0.23"

2 1997—2004 1.42¢ 1997—2004 0.57¢ 1995—1999 1.06"

3 2004—2007 -0.82 2004—2007 —-1.42¢ 1999—2004 2.97°

4 2007—2015 2.42° 2007—2014 0.65* 2004—2007 -0.39

5 2015—2021 4.91* 2014—2021 4.60" 2007—2011 4.88*

6 2011—2015 3.42¢

7 2015—2021 4.90°
FRALSET R

1 1990—1999 -0.61" 1990—2005 -0.75* 1990—1999 -0.18*

2 1999—2004 0.50* 2005—2008 -2.75*" 1999—2004 2.05°

3 2004—2007 -2.57* 2008—2011 -0.19 2004—2007 -2.13
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B EIN & A 5
B3 (4F) APC A (4F) APC B (A7) APC
4 2007—2011 0.68 2011—2014 -2.99* 2007—2011 1.92¢
5 2011—2014 -1.73¢% 2014—2021 0.99° 2011—2014 -0.61
6 2014—2021 0.97° 2014—2021 0.88"
bRtk DALY 5
1 1990—1999 -1.07¢ 1990—2005 -1.15* 1990—1999 -0.71*
2 1999—2004 0.12 2005—2008 -2.65*% 1999—2004 1.56*
3 2004—2007 -2.51* 2008—2011 -0.30 2004—2007 -2.05°
4 2007—2011 0.77% 2011—2014 -2.61° 2007—2011 2.25%
5 2011—2014 -1.31*% 2014—2021 1.14% 2011—2015 0.15
6 2014—2021 1.24° 2015—2021 1.40*%

?j_f;a; P<0.05,

2.3 1990—2021 44 H )2 B FTI&4k /1 E3h 65 CRC
ST R - a8 - KA oA AR AR -
B — BAFAS Y ) A 3 [ 09 PR PR A4 ) 76 8l i) CRC
FET R AAEMS I3RS 00, o AR IR0 I, 42 A
FESE T XU G AT i S 2 B 3, 25 ~ 29 & 21 XU fe fik
(RR=0.04),90 ~94 % #{# (RR =10.75) . i)
BN 7, A6 T KRS Bl e ] 8 1 T, 1990—1994 4

FiR ERE

=)
'

ST F i -FHHA-BA SR BLRR{E

KUK il (RR = 0.69) ,2020—2021 4F %% 5 (RR =
1.59) o BAZRLR 2 B, BB T2 XU il H A= BA S s 7% 3
Wik, 1895—1899 4EZ (RR =5.23) KUK 5, 1995—1999
AL (RR =0.25) KBS AK . 55 14 R0 2o 04 41 i L s
BB 5 4 NHEA T, R 22 S A, WK
2,

A1

13
—~ AR
-A- i

- 5

MR

o i
~o- EH
~o= PAFI

B2 1990—2021 4EFRE H R TR I3 6 s 10 45 B S TR AR IS — i - BAAIAEAY RR (A
Fig.2 RR of Age — period — cohort model for CRCmortalityattributable to low physical activity in China, 1990 —2021

2.4 20222030 4% E )2 B FA&4k A % 3h i CRC
FJm R 42 ARIMA 547 1990—2021 4F3 [E 15
TRART73E 309 CRC BT~ M DALY $da i 46 A B[]
JPo ks, IR G AR R, 22 0 A LS SE T AR

ko Ljung — Box K56 7R 5k 22 7 91 MRS, 6 FI AR
SN BRI RAF , Al A RLHN 2022—2030 45
Tt 4R R W, A G SE T80 DALY % SE TR
DALY 06 2 b I, JET- 8O 2022 £ 17 387



- 2262 -

PRAR T BT B2 2% 2025 446 52 %5 12 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 12

13 2030 FERY 22 896 il , DALY %M\ 333 808 A\AFF+
440 555 NAF,FETZR M 1.59/10 J5 F+ = 2.08/10
J3,DALY M\ 30.62/10 J3 F+ % 40.01/10 J1, #rfk

FET-HEGELE 0. 87/10 Ji 4 i, hifl DALY HEFZEH
K, 15.70/10 73 % 16.33/10 7. LI 3,

A Forecasts from ARIMA(0,2,0) B Forecasts from ARIMA(0,2,0) C Forecasts from ARIMA(0,1,1)
8 I
= ~ T e |
N =
g
o
S / g B 8
" B S = -
R 2 o2 B8 |
4 s
g S 8
S o L Eog L
= o
o
8
[Te}
1990 2000 2010 2020 2030 1990 2000 2010 2020 2030 1990 2000 2010 2020 2030
=4 = 4

m

D Forecasts from ARIMA(0,2,1)

Forecasts from ARIMA(0,2,1)

Forecasts from ARIMA(0,2,2)

50

40
T

/

DALY®( (5 A%F)
30
T

20
T
DALYZE (1/107)
20 25 30 35 40 45 50
T

K
14 15

19

18
T

e

FRAEDALYZE (1/1077)
16 17
T T

1990 2000 2010 2020 2030
i

1990 2000 2010 2020 2030

1990 2000 2010 2020 2030
Fn Fin

B3 1990—2030 43 [ I X FARAA 7 17 2l i) 25 B e s S A B0 (A) FET- 8L (B) JET- 4 (C) AR 3L T4 (D) DALY %4 (E)

DALY 3 (F) #5fk DALY

Burden of CRC Attributable to low physical activity in China, 1990 — 2030 ( A) Deaths (B) Mortality Rate (C) Age —

FOM DALY SEFZBET MU T BRIy 1 ik -F

Fig. 3
Standardized Mortality Rate (D) DALYs (E) DALY Rate (F) Age — Standardized DALY Rate
3 i #

B R E ST kR, mRAFEI T EZ, AR AE
T 77 2R A S M [0 98 0 1% 0 & e A B R T
GBD 2021 ¥§#& , #8717 1990—2021 473 B )5 P4
I BN CRC B T A A A 3. 45 51 WoR, W)
TP 2 N EE, FE TSRO 5 735 i3S = 16 698 {4l
DALY %M\ 128 353 \A4FEF 2 320 464 A4, Joinpoint
IYRTFEI FET-H A DALY 3 b Jb 45 i B s ]
HBMEMHE T Lot A0 - WY - RS0 HriE i
ARG B IO 2, B T XU B A % 44 K R 4
R b Tt BA 51 24 157 0 % 30 A W6 2 BA 51 XL B B 41
ARIMA REAVFRIN , 2K SR 20 T 1 I SE T4 . DALY
B RE RSN E

U= AR, FEIH TR T3 % 3 CRC 3BT

ik TR FEFR E R SRR B, JE AR T3 A =K
KA T EEM AR T, R 2024 4E R, T E A 1k R
ik 67% L5555 8% Wi gk MM AL A = B AR Bk &5
FEE" L B #, 1990—2015 4F[a], F HLAA ) 55
BB 57% % 2 32% , i F1 TAE R TAE Fe 6l
B 8% \16% F+ 2 19% 31% ", AE{K 155508 T
VERBLRIRRAE 2 — A A AE , A M FT A3 2 B 2 Tt
CRC XU, A WF o8 2 B, A A HAKAER J1 76 sh A BE
CRC KU 49% ' 0 Bdis ok, & H & R B ¥
15 BEAAR T S I 34. 78 434,43, 2% 1 i R R
IRFRUED AR OT TR o S R 2 B R T
Bl B, ol J R AR I3 8l K OSF X B AIR CRC fiudH 38
FEJEBE

T EIA P FARAAR 1 sh i CRC % T 047 7E Pk



IRAC TR B2 22 2025 4F4 52 #4545 12 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 12

- 2263 -

PIZESE, BURE T 1990—2021 4E R
WL AT A DALY R T 54 (5 5 i 105 b
WAV, 22 AW A /N BRSNS B AR AR A
TR MIkRAL DALY 43 548K 14.94% 13.75% , 1ij
PR3 N % 26. 58% 23. 68% , Ak R
KI5 EARNR T 15 3h T AR, BB 3R o] Stk 2z, &
BOHLFET %M DALY 5 T, MEI ST, 5
PETAERE G AR BN, T AR 2 e o] K AR, KT
TG SRR, 5 G T X — e 22 R R
N B A T B X AS R St 5, anxk 5B i T AR 3
JIFAg SR T 00, Sl TR 3

ARWA SN s, TR B A B TR AR S sy CRC
FET RS B AR 48 KT BT R RIAE RS BRI AE T
ARG 25 520,90 ~ 94 8 AREAE T AR J2 25 ~29 %
(1 268. 75 . 3P i < B 32 22 09 PR 7 i A
2o — 7 I AR R S U FEHLRE R | T 2 e
55, 401 16 52 BE R W, AR AU 3 S — T
1A, 736 s> Wi G s AR 5% N2 AR B S AN
B LS AR TR o (AT T 2, FE T KU 7E
90 ~ 94 % IRk W AH J BTG, 3k s PR e 0 A v L Al 380
AP e A&, 7E CRC BUr AT BUR H AL T, #E3 1 CRC
HOEAEAT . it ar L, Hr AR R TR E R Sk CRC 3t
LW

RO 7, T 1 05 P AR A4 T3 8l i CRC
FET ARG Bt Bsf (] PR30 1 T, FE T XU RR {H M 0. 69
FFE 1.59,2020—2021 4 KK 2 1990—1994 4F 1
2345, 8%, BiEmHE L0, — 2R EEIE
SRR IR, I T &5 S S
BAR, gL, il sk, R
N RN, 2 48 B OG5 o 1K BT 0 559 , 22 (44
G B, CRC FET- XS TR . ARIMA AL Fi
2022—2030 4EF FEAET-% JET-R DALY %0f1 DALY
TR EETE R . AN T e 55 BB AR 55 e 45 193
KrT e — A5 I 55 R A iz sl I, in il £ B A7 R 1
Blo ST B H 250N 20 Ar B T A2 78 8 /s 11 5 A 3,
THEEUT £ 2 TR SRS 5 HEKR,
PSR BRE A AR AR o

BABSEO 7 , 3 [ 05 P F AR A4 77 3 2 9 CRC
FET XU i A BAA) i (35 AR . AN TR BA ST BB T
K% RR {H7E 0. 25 ~5.23 [A]J 51, 1895—1899 4F i}
A BAHI RS & 1995—1999 411 20. 93 %5, X — ¥4
FEAG TSR S BT AU R R, A
R A G AE DX R Adt B AR, (4R 25 1 AR BA B 432
W2 R G0 0 A R T R R Ak 2 Bl kit
W2 R IER s Bk bR R S . AFSTIESE, B JE
17.5 ~35MET /NI S AT B A% 30% ~40% CRC FET-

R RN ESFEORHEE B% CRC RE TR R &
W R, G B A e B B A A B
BAYT 2545 07 BAWHE L, 7 CRC A7 H 4L T o
ARRRE R, BRI CRC FET- 40, TR AL
P KIS S 5 R 7 55 1

AW FEAEAE—5E Ry R VE: Ho— B U 1 GBD
2021 BRI IR PEXT B0 T R AR R R ARA R,
PR R, AT RESS BT 4 . T B
I Z S S Bl A 9 T 1 48 )2 AT 9 1
PR 5 a8, R o I b X 4 9 25 o A0 A 1 A 58
SFOMHT . L AHT SR ) 1 B A A 2 RS, R
JHVARAS — FI — BASIRE TR 5 77 A A 2520 7

g5 I AR ST 45 R R 1990—2021 4EFk [ 19 4
TR 135 S04SR TR 2 TR, BLAF
TEVE 225 . FCAE T XU 77 76 W S5 A 4F 1 | A 37 BA
BN , A Ao R SN TR . (AT B2
GHTRLR I ES 5E R A ST A B ) % At
PRI, B 7 S 5 v [ 2030 BRI 492 ) 9
KERTVA H bR, 51 S B2 7 % U4 BIAM T, 42 T 4 I f e
KA
FEHMREE  ARFRAFEALATF 25 vl 2

S5 3k
(L] ZEfHIE, 5B, BRE =, 2. 1990 1 2019 4FH 615 23R4S T
SRS B A R B3R LA A [T . P A2 i By 3 A

2022,29(18) :1317 - 1322.

Li JJ, Zhang XW, Chen XY, et al. Comparative analysis of disease
burden and risk factors of colon and rectum cancer between China
and the World in 1990 and 2019[ J]. Chinese Journal of Cancer
Prevention and Treatment, 2022, 29 (18): 1317 - 1322. (In
Chinese )

(2] Z=g, ko8, W8 AL, 45 1990 — 2019 AR [ ABE R & M4 10

FEPR A SR AL AT [T ] BURTIRS 227 ,2022,49(19)
3468 -3473.
Li J, Zhang Y, Hu DM, et al. Disease burden and its time trends
of early — onset colorectal cancer in China, 1990 - 2019 [ J].
Modern Preventive Medicine, 2022, 49 (19) . 3468 —3473. (In
Chinese)

[3] LiMZ, Fan CQ, Wang CL, et al. Accelerometry — Based physical
activity and sedentary behavior among Chinese adults — 7 PLADs,
China, 2023[ J]. China CDC Weekly, 2025, 7(1): 15 -20.

(4]  HBIE, KA R, FET Meta 43 Hr 45 1 6 K0 B TR A6 5% i X
Z[1]. PEIRRFST,2023,15(22) 23 -32.

Yang KJ, Zhang YF. A Meta — analysis of factors influencing the
incidence and prevention of colorectal cancer[ J]. Clinical Journal
of Chinese Medicine, 2023, 15(22) : 23 —=32. (In Chinese)

[5] Markozannes G, Becerra — Tomds N, Cariolou M, et al. Post —
diagnosis physical activity and sedentary behaviour and colorectal
cancer prognosis: A Global Cancer Update Programme ( CUP
Global) systematic literature review and meta — analysis [ J].

International Journal of Cancer. Journal International du Cancer,



- 2264 -

PRAR T BT B2 2% 2025 446 52 %5 12 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 12

2024, 155(3) : 426 -444.

Lewandowska A, Rudzki G, Lewandowski T, et al. Risk factors for
the diagnosis of colorectal cancer[ J]. Cancer Control, 2022, 29.
10732748211056692.

Larson EA, Dalamaga M, Magkos F. The role of exercise in obesity
— related cancers: Current evidence and biological mechanisms
[J]. Seminars in Cancer Biology, 2023, 91 16 -26.

Man JY, Zhang TC, Yin XL, et al. Spatiotemporal trends of
colorectal cancer mortality due to low physical activity and high
body mass index from 1990 to 2019: a global, regional and
National analysis[ J]. Frontiers in Medicine, 2021, 8. 800426.
o e XN, IR, 4. 1990 41 5 2019 4 b [ 9 A T 1A
TR B AT [ 1] AERI BB 22,2023 ,49(10) 11294 —
1297.

Cai HL, Liu C, Yuan WG, et al. Analysis of the burden of disease
attributable to low physical activity in China in 1990 and 2019[ J].
South China Journal of Preventive Medicine, 2023, 49(10) . 1294
—1297. (In Chinese)

Institute for Health Metrics and Evaluation. GBD results| EB/OL].
[2025 -05 —04]. https://vizhub. healthdata. org/ghd — results.
Ge P, Sun WK, Zhao Z. Employment structure in China from 1990
to 2015[J]. Journal of Economic Behavior & Organization, 2021,
185: 168 —190.

An S, Park S. Association of physical activity and sedentary
behavior with the risk of colorectal cancer[J]. Journal of Korean
Medical Science, 2022, 37(19) : el58.

FnEE, XL, B e e, 45, 1990—2019 4 v [ 15 B T2
SEE I eR R AR A BRI [ ] BRI B 27,
2024 ,51(15) ;2707 -2712, 2736.

Wang LF, Liu SS, Luo LL, et al. Changes in the disease burden of
colorectalcancer attributed to alcohol consumption from 1990 to

2019 and projections of future trends [ J]. Modern Preventive

[14]

[15]

[18]

[19]

[20]

Medicine, 2024, 51(15) : 2707 =2712, 2736. (In Chinese)
ZERRAN, EIEAR. 1990—2019 4E4BRIF P TR 44 7 3% 3.0 1L 45
P AR A A [ )] BRI 22,2023 ,50(19) ;3487 ~
3494.

Li QJ, Wang XD. Disease burden and changing trend of CVD
attributed to low physical ac — tivity from 1990 to 2019[ J]. Modern
Preventive Medicine, 2023, 50(19) ; 3487 —3494. (In Chinese)
Li YN, Zhao YH, Gao Y, et al. Age — related macrophage
alterations are associatedwith carcinogenesis of colorectal cancer
[J]. Carcinogenesis, 2022, 43(11): 1039 - 1049.

Zhang TL, Zhu HX, Hu HJ, et al. Cardiovascular — specific
mortality and risk factors in colorectal Cancer patients: A cohort
study based on registry data of over 500,000 individuals in the US
[J]. Preventive Medicine, 2024, 179 107796.

Munteanu C, Schwartz B. Interactions between Dietary
Antioxidants, Dietary Fiber and the Gut Microbiome ; Their Putative
Role in Inflammation and Cancer [ J ]. International Journal of
Molecular Sciences, 2024, 25(15) . 8250.

Hong J, Park J. Systematic review: recommendations of levels of
physical activity among colorectal cancer patients (2010 —2019)
[J]. International Journal of Environmental Research and Public
Health, 2021, 18(6) : 2896.

Chan SCH, Liang JQ. Advances in tests for colorectal cancer
screening and diagnosis [ J ]. of Molecular
Diagnostics, 2022, 22(4) ; 449 - 460.

BT SERG A RO SE & R g, He sl AR i Uy U2 R )]
rh [ 44,2025 ,40(1) : 1 5.

Hu SS. Implementing the health — first strategy, promoting the

Expert Review

development of lifestyle medicine in China[ J]. Chinese Circulation
Journal, 2025, 40(1): 1 =5. (In Chinese)
5 #5 H #7.2025-03-02

(L34 2125 1)

[22]

[23]

[24]

[25]

[27]

[28]

Mori M, Krumholz HM, Allore HG. Using latent class analysis to
identify hidden clinical phenotypes[J]. JAMA: the Journal of the
American Medical Association, 2020, 324(7) : 700 —-701.

Aflaki K, Vigod S, Ray JG. Part 1. A friendly introduction to
latent class analysis[ J]. Journal of Clinical Epidemiology, 2022,
147 168 —170.

Newman M, Donahue HJ, Neigh GN. Connecting the dots: sex,
depression, and musculoskeletal health [ J]. Journal of Clinical
Investigation, 2024, 134(18) . e180072.

Wang S, Xiao WY, Duan ZW, et al. Depression heightened the
association of the systemic immune — inflammation index with all —
cause mortality among osteoarthritis patient[ J]. Journal of Affective
Disorders, 2024, 355. 239 -246.

Chuang CS, Yang TY, Muo CH, et al. Hyperlipidemia, statin use
and the risk of developing depression; a nationwide retrospective
cohort study[ J]. General Hospital Psychiatry, 2014, 36(5) : 497
-501.

Nerurkar L, Siebert S, Mcinnes IB, et al. Rheumatoid arthritis and
depression: an inflammatory perspective [ J ]. The Lancet.
Psychiatry, 2019, 6(2) : 164 —173.

TRAFD, B dir, TG, 55 v B AR MM B 3 AL BT 5T

[29]

[30]

REThEMERS SR EB R A R[] P E R R ,2024,
27(11) ;1296 -1302.

Xu L, GeJ, Yu P, et al. Shifts in chronic disease and comorbidity
patterns among Chinese older adults; an analysis based on the China
health and retirement longitudinal study [ J]. Chinese General
Practice, 2024, 27(11); 1296 —1302. (In Chinese)

Luber MP, Hollenberg JP, Williams — Russo P, et al. Diagnosis,
and resource utilization of depressed

treatment, comorbidity,

patients in a general medical practice[ J]. International Journal of
Psychiatryin Medicine, 2000, 30(1): 1 - 13.

Chang CK, Hayes RD, Broadbent M, et al. All — cause mortality
among People with serious mental illness ( SMI), substance use
disorders, and depressive disorders in southeast London: a cohort
study[ J]. BMC Psychiatry, 2010,10: 77.

Gallo JJ, Hwang S, Joo JH, et al. Multimorbidity, depression,
and mortality in primary care: randomized clinical trial of an
Evidence — Based depression care management program on mortality
risk[ J]. Journal of General Internal Medicine, 2016, 31(4) : 380
-386.

I #5 H 7 .2024-12-22



