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Spatio—temporal distribution patterns of colorectal cancer incidence

in the Chinese cancer registry regions
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Abstract: Objective To describe the spatio—temporal distribution of the incidence of colorectal cancer (CRC) in China and
provide epidemiological evidence for prevention and treatment. Methods Based on the data of CRC incidence in the Chinese
Cancer Registry Annual Report from 2008 to 2021, the temporal trend was analyzed by the Joinpoint regression model, the
spatial autocorrelation analysis was conducted to examine spatial distribution patterns, and the influencing factors were
analyzed by the age—period—cohort model. Results From 2005 to 2018, the age standardized incidence rate (ASIR) of CRC in
China was 23.77/100 000, showing a downward trend (AAPC=-1.1%). The ASIR of males and urban areas was higher than
that of females and rural areas. The incidence of CRC exhibited a spatial clustering pattern in the eastern region. The eastern
region was identified as a high—risk hotspot area. The age effect indicated that the risk of developing CRC increased with age.
Time effect showed that the incidence of CRC in China was on the decline, but the incidence of CRC in rural areas was on
the rise. In terms of the cohort effect, the population born between 1925 and 1929 had the highest risk of developing CRC.
Conclusion From 2005 to 2018, the ASIR of CRC had decreased, but there were population and regional differences. The
eastern region had been identified as a hotspot area.
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Table 1 Incidence of CRC in China from 2005 to 2018 (1/100 000)

EOy ESE| B Lk il Akt

(4F) KRG R ASIR  RHREL BWPR ASIR KWL EREE ASIR O RER KAEFE ASIR EWEL KRR ASIR
2005 14711 2689 2431 8066 2899 2778 6705 2474 2136 12833 3155 2721 1938 13.60 1430
2006 17317 29.07 2591 9456 3151 2775 7861 2660 2262 15341 3295 2813 1976 15.19 16.80
2007 17715 29.62 2601 9824 3250 27.67 7891 2668 23.10 15447 3463 2881 2268 1492 1570
2008 20760 3139 2592 11314 3393 27.61 9446 28.80 2259 18534 3553 2837 2226 1592 15.18
2009 25159 2944 2526 14000 3238 27.61 11159 2642 2169 20570 3579 2935 4589 1640  15.48
2010 33804 27.12 2352 18878 29.93 2727 14926 2424 1966 26188 3274 2733 7616 17.05 1590
2011 40147 2755 2354 22787 3094 2703 17360 2408 19.80 29123 3327 2694 11024 1894 17.76
2012 52046 2628 2237 29540 2943 2695 22506 23.04 1882 33189 33.04 2632 18857 1932  17.68
2013 60934 2690 2238 34804 3030 2688 26130 2341 1870 38059 34.10 2649 22857 1991 17.77
2014 79180 27.47 2250 45557 31.16 2655 33623 23.67 18.62 49223 34.17 2637 29957 2078 18.11
2015 80993 28.04 2238 52086 3200 26.16 37907 2397 1842 53359 3462 2621 36634 2196 1846
2016 110546 2897 2275 64515 3332 2616 46031 2449 1852 66689 3462 2609 43857 2321  19.03
2017 126356 2896 2254 73974 3345 2612 52382 2434 1825 73896 34.65 2593 52640 2352  19.03
2018 159635 3051 2342 93765 3532 26.13 65870 2556 1890 84967 36.00 2657 74668 2601 20.63
A1 848303 2855 2377 488566 3245 2686 359797 2456  20.08 537418 3442 27.15 311107 2201 1727
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Table 2 Joinpoint regression analysis results of CRC incidence in China from 2005 to 2018 (%)
izt K| Bk gogds L) ARy
APC(95%CI) ~1.I'(-1.7~-0.5) ~0.7'(-12~-0.1) -1.8°(-25~-12) ~0.7'(-1.1 ~=0.3) 23(1.7~29)
t1H -4.311 -2.660 -6.320 -4.038 8.088
PIY 0.001 0.023 <0.001 0.002 <0.001
AAPC(O5%CI) “11(-1.7~-0.5) ~0.7(-1.2~=0.1) -1.8°(-2.5~-12) ~0.7°(-1.1 ~=0.3) 2.3(1.7~29)
¢ 18 -4311 ~2.660 -6.320 -4.038 3.088
P 0.001 0.023 <0.001 0.002 <0.001
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Figure 1 Trends of ASIR of CRC in China from 2005 to 2018
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Figure 2 Incidence of CRC in different regions of China from 2010 to 2016
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Table 3 Global Moran’s / index of CRC incidence in China from 2010 to 2016

AEG (4F) Moran T 464 i Gl UES Z{H PAH

2010 0.364 -0.031 0.005 5.407 <0.001
2011 0.359 -0.031 0.005 5.282 <0.001
2012 0.341 -0.031 0.005 5.141 <0.001
2013 0.367 -0.031 0.005 5.414 <0.001
2014 0.388 -0.031 0.005 5.665 <0.001
2015 0.436 -0.031 0.005 6.324 <0.001
2016 0.369 -0.031 0.005 5.461 <0.001
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Figure 3 Local spatial autocorrelation analysis of CRC incidence in China from 2010 to 2016
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Figure 4 Age—period—cohort analysis of CRC incidence in China from 2005 to 2018
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