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Trend in incidence of colorectal cancer in Xiaoshan District
from 2010 to 2024
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Abstract: Objective To analyze the incidence trend of colorectal cancer in Xiaoshan District, Hangzhou City from
2010 to 2024, and predict the incidence of colorectal cancer from 2025 to 2027, so as to provide the evidence for im-
proving the prevention and control strategies of colorectal cancer. Methods Colorectal cancer incidence data from 2010
to 2024 in Xiaoshan District were collected through the Hangzhou Municipal Chronic Disease Monitoring Management
System. The crude incidence of colorectal cancer was calculated, and standardized using the data from the Sixth Nation-
al Population Census in 2010 (Chinese standardized rate) and the Segi's world standard population (world standardized
rate). The trend of colorectal cancer incidence from 2010 to 2024 was analyzed using the average annual percent
change (AAPC). An exponential smoothing state space model with trigonometric seasonality, box—cox transformation,
ARMA errors, trend and seasonal components (TBATS) was established to forecast the crude incidence of colorectal can-
cer from 2025 to 2027. Results There were 10 726 new cases of colorectal cancer in Xiaoshan District from 2010 to
2024. The crude incidence, Chinese standardized rate, and world standardized rate of colorectal cancer were 59.25/10°

38.62/10° and 29.50/10°, respectively. The crude incidence, Chinese standardized rate, and world standardized rate of
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colorectal cancer in males were 70.56/10°, 44.44/10° and 35.58/10°, respectively, while those in females were 48.37/10°,
32.69/10° and 23.70/10°, respectively. The Chinese standardized rate of colorectal cancer was significantly higher in
males than in females (P <0.05). The crude incidence of colorectal cancer in males, females and the whole population
showed upward trends from 2010 to 2024 (AAPC=4.916%, 3.795% and 4.442%, all P<0.05). The crude incidence of
colorectal cancer in the groups of 0-<35, 35-<50, 50-<75 and =75 years were 1.75/10°, 19.86/10°, 112.28/10° and
272.99/10°, respectively, showing an increasing trend with age (P <0.05). From 2010 to 2024, the crude incidence of
colorectal cancer in the =75 years group showed an increasing trend (AAPC=4.470%, P <0.05), while no significant
trend was observed in other age groups (all P>0.05). TBATS model demonstrated good fitting (predictive) performance,
indicating a year-by-year increase in the crude incidence of colorectal cancer across the whole population from 2025 to
2027, with an estimated rate reaching 70.45/10° in 2027. Conclusions The crude incidence of colorectal cancer in

Xiaoshan District showed an increasing trend from 2010 to 2024, and it is predicted to continue to increase from 2025

to 2027. Males and the elderly are the key populations for colorectal cancer prevention and control.

Keywords: colorectal cancer; incidence; average annual percent change
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Table 1 Gender—specific incidence of colorectal cancer in Xiaoshan District from 2010 to 2024 (1/10°)
P Pl Ecgds KN

LA SRS JlRZES LK g% SRS JLRAES ML LR S AR
2010 43.27 33.02 26.13 32.29 26.13 19.97 37.70 29.70 22.96
2011 44.49 32.96 26.54 36.98 28.90 20.84 40.68 30.96 23.67
2012 52.35 38.38 3141 33.99 26.17 19.01 43.01 32.26 25.11
2013 47.66 34.35 27.17 32.64 24.35 17.21 40.01 29.35 22.09
2014 47.67 31.51 25.48 34.22 24.17 17.36 40.81 27.89 21.34
2015 54.96 36.31 28.96 41.89 29.25 21.59 48.29 32.92 25.18
2016 74.92 47.25 37.25 49.78 34.17 24.55 62.11 40.87 30.78
2017 69.27 43.01 34.21 53.85 35.78 25.78 61.41 39.39 29.96
2018 80.26 47.84 38.20 53.30 35.38 25.26 66.53 41.71 31.57
2019 80.36 47.82 37.77 57.06 37.07 26.40 68.49 42.60 32.02
2020 101.53 58.21 47.20 65.23 40.42 29.94 83.04 49.42 38.32
2021 108.12 64.50 51.17 69.62 43.47 31.53 88.50 53.91 41.10
2022 89.04 51.24 40.66 60.37 37.53 27.06 74.42 44.40 33.67
2023 83.13 46.08 36.76 49.93 29.81 21.30 66.18 37.94 28.80
2024 81.04 45.32 36.44 54.74 32.15 23.33 67.59 38.63 29.62
A1t 70.56 44.44 35.58 48.37 32.69 23.70 59.25 38.62 29.50
AAPC/% 4916 2.666 2.679 3.795 0.305 0.221 4.442 1.148 1.135
L 3.578 1.847 1.812 2.698 0.148 0.105 3.556 0.777 0.715
PAE <0.001 0.065 0.070 0.007 0.882 0.916 <0.001 0.437 0.474
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Table 2 Age-specific crude incidence of colorectal cancer in Xiaoshan District from 2010 to 2024 (1/10°)

e e Egca EIN

0~<35% 35~<50% 50~<75% =75% 0~<35% 35~<50% 50~<75% =754 0~<35% 35~<50% 50~<75% =75%
2010 1.27 20.19 92.64  218.98 2.53 18.60 7231 105.09 1.90 19.36 8254  156.63
2011 0.85 19.55 96.02  216.82 1.27 19.05 7023 198.58 1.06 19.29 83.18  206.89
2012 3.82 21.73 116.88  195.46 1.69 15.12 6527 17676 2.76 18.27 91.13  185.34
2013 3.42 16.70 98.52  210.19 0.42 16.91 57.02  179.16 1.92 16.81 7777 193.44
2014 1.29 11.09 100.90  210.61 0.85 13.12 59.48 19273 1.07 12.16 80.12  200.96
2015 1.93 20.25 10097  293.31 2.40 22.64 7138 201.12 2.16 21.51 86.09  243.40
2016 2.39 17.79 14035 395.98 1.92 20.67 8523  248.69 2.16 19.30 11251 316.24
2017 1.89 2226 129.76  337.08 2.85 19.41 87.00 29598 2.37 20.77 108.09  314.80
2018 0 17.17 156.54  394.12 3.25 24.24 80.72  296.50 1.62 20.87 117.99  340.97
2019 223 16.55 154.88  380.84 0.45 28.73 9158  285.62 1.35 2291 12259 32890
2020 1.30 2298 20225 42446 2.20 18.70 12021 261.43 1.74 20.75 16026 335.52
2021 1.68 32.83 21468 41035 0.43 28.62 11855  303.03 1.06 30.64 16534 351.86
2022 1.66 19.11 17467  359.15 0.85 24.88 101.62  253.54 1.26 22.11 137.08  301.71
2023 2.47 17.58 155.99  357.70 1.68 13.19 7972 236.19 2.08 15.30 116.62  291.70
2024 1.63 25.66 14795  338.57 2.07 18.52 87.65  238.01 1.85 21.95 11673 284.12
At 1.86 19.93 141.03  319.93 1.64 19.80 8438 233.49 1.75 19.86 11228 27299
AAPC/% 3517 1.844 2.755 3568  —0.440 0.099 0.575 3.812 -1.298 1.866 1.860  4.470
i 0.432 1.408 1.326 0.906  -0.141 0.028 0.221 2366 -0.751 1.693 0921  3.746
PAE 0.665 0.183 0.185 0.365 0.890 0.977 0.825 0.018 0.466 0.114 0357  <0.001
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Table 3 Fitting (prediction) evaluation index of TBATS model

LRCIEELZE Ftk Lotk EIN
MAPE/% 10.706 7.075 7.105
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RMSE 10.245 4.616 6.398
MER/% 0.113 0.070 0.076
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AIC 116.143 94.505 103.853
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