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[ Abstract] Background and purpose: With the changes in people’s lifestyles and dietary habits, there were
upward trends in colorectal cancer mortality. We analyzed epidemiological features, distribution and time trend of colon,
rectal and anal cancers in China for the last 30 years. Methods: Mortality data from 1987 to 2015 were aggregated for
estimating annual changes in mortality rates. Negative binomial regression model was used to explore population-level
risk factors of the cancer death. Results: Decreasing mortality rates among females in urban areas [average annual percent
change (AAPC) =-0.59%] and in rural areas (AAPC=-0.45%) were observed, while increasing mortality rate was observed
among males (0.50% in urban areas, 0.57% in rural areas). The age-specific mortality rates roughly decreased among males
under age 65 and females under age 75, but increased among males over age 65 and females over age 75. The cancer death
risks were higher in urban populations than in rural populations (OR=1.46, 95%CI: 1.40-1.52) as well as in males than in
females (OR=1.38, 95%CI: 1.32-1.42). Mortality increased by 51% with a 5-year increment (OR=1.50, 95%CI: 1.49-1.51),
yet increased by 0.08% with a one-year increment but the difference was not statistically significant (OR=1.00, P=0.47).
Conclusion: The trends in colorectal cancer mortality differred by region, gender and age. Colon, rectal and anal cancers
mortality decreased among females and young adults, while increased in males and the elderly.
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Tab.1 Colorectal cancer ASMR and TR (35-64) for Chinese residents from 1987 to 2015/10°
Urban Rural
Year Male Female Male Female
ASMR TR ASMR TR ASMR TR ASMR TR
1987 9.40 8.97 9.39 9.60 791 8.48 6.67 7.44
1988 10.54 9.07 8.92 9.23 7.84 8.61 6.09 6.54
1989 10.81 9.22 8.88 9.18 7.98 8.78 5.77 6.22
1990 11.06 9.54 8.72 8.82 7.60 8.15 5.87 6.34
1991 10.91 9.09 8.88 9.52 7.29 7.73 5.65 6.57
1992 11.29 9.93 8.87 9.07 7.34 7.79 5.93 6.50
1993 10.88 9.83 8.55 8.56 7.40 8.87 5.80 6.58
1994 10.95 9.81 8.76 8.34 7.38 8.27 5.90 6.93
1995 10.97 9.39 8.72 8.78 7.01 7.79 5.39 6.24
1996 11.40 9.25 8.57 8.29 6.99 7.43 5.28 6.24
1997 11.24 9.76 8.63 8.76 7.40 8.42 5.38 6.97
1998 11.72 10.51 9.10 9.05 7.74 8.04 5.32 5.74
1999 12.27 9.75 9.55 9.00 8.11 8.21 5.54 6.21
2000 12.47 10.22 9.40 8.66 8.09 9.25 5.85 7.21
2001 11.56 9.64 8.70 8.02 8.33 9.30 591 6.91
2002 10.65 9.07 8.00 7.38 8.58 9.35 5.96 6.62
2003 9.73 8.49 7.30 6.75 8.82 9.40 6.01 6.32
2004 10.40 8.52 7.27 7.14 7.65 6.89 435 4.64
2005 10.40 9.40 7.06 6.88 7.52 7.48 5.65 597
2006 12.22 8.64 8.42 6.60 7.31 6.57 5.34 5.81
2007 13.92 10.07 8.97 7.54 8.91 8.49 5.70 5.80
2008 12.49 9.63 8.49 7.10 8.97 7.75 6.03 6.00
2009 12.39 9.75 8.81 6.90 10.13 8.30 6.43 6.12
2010 13.07 9.49 8.50 6.54 9.71 7.96 5.64 4.95
2011 12.23 9.74 8.23 6.53 8.59 7.53 5.13 4.87
2012 11.04 8.86 7.23 5.82 7.87 7.42 5.07 4.81
2013 11.04 8.50 7.38 5.50 7.53 6.29 4.75 4.13
2014 11.46 8.79 7.41 5.50 7.92 7.08 5.12 4.60
2015 12.24 9.14 7.75 5.57 8.56 7.28 5.36 4.73

ASMR: Age-standardized mortality rates; TR: Truncated rates
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Fig.1 Trends in colorectal cancer ASMR for Chinese residents from 1987 to 2015

O: Observations; E: Estimation; ASMR: Age-standardized mortality rates
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Tab.2 Annual changes in colorectal cancer mortality rates for Chinese residents from 1987 to 2015
Urban Rural
Age group Male Female Male Female
(years) APC AAPC APC AAPC APC AAPC APC AAPC
(%) (%) (%) (%) (%) (%) (%) (%)
ASMR 1987-2000: 1.45 0.50"  1987-1996: -0.68 -0.59° 1987-1996: -1.24"  0.57°  1987-2015:-0.45" -0.45°
2000-2003: -7.71 1996-2000: 2.64 1996-2002: 3.54"
2003-2007: 8.01", 2000-2004: -7.72 2002-2006: -3.97"
2007-2015: -1.79 2004-2007: 9.06 _ 2006-2009: 11.42'
2007-2015: -2.49 2009-2013: -7.88
2013-2015: 7.48
TR 1987-2000: 0.86" -0.14  1987-2000: -0.57 -1.84 1987-2015:-0.53"  -0.53"  1987-2001: -0.09, -1.28
2000-2003: -6.08 2000-2003: -7.38 2001-2015: -2.59
2003-2007: 3.87 2003-2008: 0.97
2007-2015: -1.34 2008-2015: -4.20
20- 1987-2015: -2.45 245" 1987-2015: -4.30 430 1987-2015: -4.12"  -4.12"  1987-2001: -9.99" 437
2001-2015: 3.43
25- 1987-1996: -11.61°  -2.78"  1987-2015: -3.14" 314 1987-2015: -2.08"  -2.08"  1987-2015: -3.13" 3.13°
1996-2015: 1.38
30- 1987-1995: -10.15"  -3.94"  1987-2015: -5.02" -5.02° 1987-2015: -2.66° -2.66" 1987-2015: -2.56" -2.56°
1995-2015: -1.53
35- 1987-2015: -3.39" 23397 1987-2015: -4.25 425" 1987-2015:-1.97"  -1.97"  1987-2001: -5.39" 239
2001-2005: 11.54
2005-2015: -5.81
40- 1987-1997: 2.84" -1.32° 1987-1996: 1.18 249 1987-2001: 1.19  -1.01"  1987-2015: -1.15 -1.15
1997-2015: -3.10 1996-2015: -3.87 2001-2004:-17.14
2004-2007: 18.83
2007-2015:-6.04
45- 1987-2000: 4.63" -0.31 1987-2000: 2.68" -1.69 1987-2003: 3.100  -0.86  1987-2003: 0.36 -2.09°
2000-2015: -4.18 2000-2015: -5.70 2000-2003: -20.96 2003-2006: -30.58
2003-2015: 2.51 2006-2009: 32.69
2009-2015: -6.11
50- 1987-1990: -6.64 0.78"  1987-1994: -5.49" -1.09 1987-1996: -1.80  -0.66  1987-2007: 0.25 -0.98°
1990-2010: 1.50 1994-1999: 4.72 1996-2002: 5.89 2007-2011: -12.58
2010-2013: -7.52 1999-2015: -1.95 2002-2005: -13.53 2011-2015:9.07
2013-2015: 16.71 2005-2015: 0.76
55- 1987-1990: 4.58 0.51 1987-2015: -1.59" -1.59° 1987-2004: -0.84"  0.01  1987-2009: 0.29 -0.60
1990-1997: -3.62 2004-2007: 13.53 2009-2015: -7.82
1997-2000: 9.00 2007-2015: -6.25
2000-2003: -9.21
2003-2007: 11.77
2007-2015: -3.15
60- 1987-1993: 4.20" 0.03 1987-2000: -0.55 -1.68 1987-2000: -0.76  -0.06  1987-2015: -1.03 -1.03"
1993-2003: -2.62 2000-2003:-10.83 2000-2003: 7.17
2003-2015: 1.99 2003-2008: 3.82 2003-2006: -12.66
2008-2015: -3.36 2006-2009: 12.76
2009-2015: -2.59
65- 1987-2000: 2.31° 0.26 1987-2000: 0.48 -1.27 1987-2015: 0.33  0.33 1987-2015: -0.59 -0.59"
2000-2003: -7.74 2000-2003: -6.78
2003-2015: 1.28 2003-2015: -1.10
70- 1987-2000: 2.20" 0.01 1987-2000: 1.17", -0.91 1987-2002: 1.64°  0.46 1987-2015: -0.50" -0.50°
2000-2003: -8.46 2000-2005: -6.39 2002-2005: -7.67
2003-2007: 6.05 2005-2008: 7.89 2005-2009: 8.74
2007-2015: -3.40 2008-2015: -4.88 2009-2012: -10.19

2012-2015: 6.58
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gig2
Urban Rural
Age group Male Female Male Female
(years) APC AAPC APC AAPC APC AAPC APC AAPC
(%) (%) (%) (%) (%) (%) (%) (%)
75- 1987-1990: 7.60 0.51 1987-1989: -8.46 -0.08 1987-1997: -0.71  1.60"  1987-2015: 0.57 0.57
1990-2000: 0.34 1989-2000: 1.71 1997-2009: 3.87",
2000-2004: -4.57 2000-2004: -7.12 2009-2015: -3.12
2004-2007: 14.75, 2004-2007: 12.38
2007-2015: -4.32 2007-2015: -3.72
80- 1987-2000: 2.50° 153" 1987-1989:-1135  1.19°  1987-199%6:-1.56 240"  1987-2015: 1.16" 1.16°
2000-2003: -10.61 1989-2001: 1.8 1996-2009: 5.82"
2003-2007: 15.78' 2001-2004: -10.75 2009-2015: -6.17
2007-2015: -3.19 2004-2007: 19.36
2007-2015: -0.98
85+ 1987-2015: 2.44 244" 1987-2004: 0.26 2.96" 1987-1997:-4.54 324" 1987-1997:-7.10" 1.05
2004-2007: 19.18 1997-2010: 9.12 1997-2005: 2.39
2007-2015: 0.48 2010-2015: -9.12 2005-2010: 17.10
2010-2015: -9.63
" P<0.05
* 3 HE1987—2015F 4 HEBEATRREZEIPASTER
Tab.3 The risk factors in colorectal cancer deaths for Chinese residents from 1987 to 2015
Factor Parameter estimate Parameter 95%CI OR OR 95%CI1 P value
Area 0.379 6 0.3432-0.4156 1.4617 1.409 5-1.515 3 <0.000 1
Gender 03191 0.283 1-0.354 9 1.3759 1.3272-1.426 0 <0.000 1
Age 0.408 5 0.402 3-0.414 8 1.504 6 1.495 3-1.514 1 <0.000 1
Year 0.000 8 -0.001 4-0.002 9 1.000 8 0.998 6-1.002 9 0.473 9
20124E B BB T 19 7.60% 5K A ¢, N
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Bl WIRAE ) | MRS AE N RS H W i
F T RS R I, BRI R4
BN 78O O] A 7S SN v &/ 11 oy st L N &2
LSRG 2% . IEREAAER R oG, CIPTH
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