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Abstract  Objective To introduce statistical methods of time trend analysis on cancer rates. Methods
Cancer incidence data collected by the Shanghai Cancer Registry during 1991 to 1999 was used in the analysis to
calculate the crude and age-adjusted rates percent changes PCs and annual percent changes APCs . APCs
were estimated by a linear regression of the logarithm on the incidence rates during the nine years. It also
introduced a method for partitioning a linear trend in age-adjusted rates into site-specific contributions to the overall
floating trend. 95% confidence intervals for the APCs and contributions were described in the paper. Results A
decreasing rates were observed for cancers of stomach and esophagus among both men and women in urban
Shanghai from 1991 to 1999. The increasing rates among men would include cancers of colon rectum gall
bladder pancreas prostate urinary bladder kidney and leukemia. The rates of cancers among women increased
for colon rectum lung breast gall bladder endometrium ovary urinary bladder and kidney. The changes of
above cancers over time were statistically significant P < 0.05 or P<0.01  but rates for other cancer sites
changed little. The APCs weighted method and contributions for the cancers of stomach esophagus colon
rectum and prostate were —2.99% and -65.72% -2.90% and -17.07% 12.30% and 21.46%
2.94% and 18.62% and 3.11% and 15.09% among men and —6.05% and -39.55% -1.08% and
-35.19% 2.81% and 28.64% and 3.69% and 15.70% for the cancers of stomach esophagus breast and
colon in women respectively. Conclusion APC and related statistics could be used to describe and analyze the
time trend of cancer rates rather than PC or/and graphical method alone.
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1 1991 ~ 1999 /10
1991 1992 1993 1994 1995 1996 1997 1998 1999
1CD-9
147 49 2.0 40 1.4 47 1.4 40 1.8 4.0 1.7 4.7 1.7 3.8 1.3 4.5 1.4 4.1 1.4
150 13.1 4.8 10.6 4.2 9.7 4.3 10.0 4.0 10.1 4.3 9.3 3.7 9.1 3.0 9.6 3.7 9.8 2.5
150 45.4 18.9 40.8 19.5 38.5 19.3 39.4 18.3 36.6 18.2 35.5 17.2 34.5 17.5 34.3 18.9 35.8 17.5
153 13.8 11.5 11.4 10.6 12.5 10.9 11.8 11.6 13.0 12.2 13.7 12.5 13.8 13.1 14.3 13.7 16.2 14.5
154 9.2 7.7 93 6.7 94 7.1 10.1 69 1.2 7.9 9.6 7.7 11.1 8.2 10.5 8.2 12.2 8.1
155 27.9 9.3 25,6 89 24.6 8.9 27.6 9.6 26.7 9.2 24.3 8.6 23.6 8.8 27.4 89 28.0 8.1
156 2.8 36 20 38 24 36 26 4.2 32 38 23 40 3.2 4.5 3.6 5.2 3.2 4.6
157 6.7 4.2 5.7 4.1 6.0 46 62 43 6.8 54 6.1 4.7 6.9 5.1 7.6 5.2 7.8 4.6
162 57.2 17.8 50.7 17.8 50.1 17.9 50.6 17.2 52.5 18.8 48.2 17.7 52.5 19.4 52.6 18.2 53.1 19.9
174 28.0 25.5 27.0 27.3 31.5 29.0 30.1 30.9 34.1
182 3.6 3.6 4.0 4.5 4.4 4.0 4.4 5.0 5.6
183 5.5 5.6 5.7 7.2 6.3 6.6 7.1 6.9 7.0
185 2.4 2.3 3.4 3.1 3.7 4.1 4.4 5.8 5.6
188 7.3 1.7 6.7 1.6 6.9 1.9 7.4 1.7 6.9 1.7 7.5 20 7.5 2.2 81 2.0 82 1.9
189 3.0 1.6 3.3 1.5 3.1 1.7 3.4 1.6 3.2 1.9 3.5 2.0 3.8 1.9 46 28 5.0 24
022 4.8 3.0 3.5 23 43 26 44 35 48 2.7 53 34 39 27 49 33 57 34
204~208 4.6 3.7 4.5 39 50 3.2 52 43 51 35 52 38 52 31 52 35 51 4.2
32.6 27.3 29.1 27.8 28.7 27.1 32.5 28.1 29.2 28.7 29.1 28.3 29.9 29.0 28.9 28.9 31.2 29.4
140 ~208  235.7 154.4 209.3 148.9 209.4 151.1 218.6 156.2 216.0 162.4 208.4 156.6 213.1 161.4 221.7 166.7 230.9 169.2
2 1991 ~ 1999 APC
* * #
1CD-9 PC % 8 APC % P 8 APC % : P
147 -3.37 -0.0104 -1.035 —-0.858 0.419 -0.0105 -1.045 -0.867 0.415
150 -18.14 -0.0276 -2.722 -2.612 0.035 —-0.0294 -2.897 -2.741 0.029
151 - 18.68 -0.0299 -2.946 -5.282 0.001 -0.0304 -2.994 -5.395 0.001
153 21.03 0.0278 2.819 2.723 0.030 0.0290 2.941 2.929 0.022
154 22.70 0.0296 3.004 4.671 0.002 0.0306 3.107 4.774 0.002
155 3.55 0.0001 0.010 0.014 0.989 0.0014 0.140 0.157 0.879
156 41.67 0.0458 4.687 2.276 0.057 0.0464 4.749 2.425 0.046
157 24.19 0.0289 2.932 2.910 0.023 0.0301 3.056 3.146 0.016
162 -2.04 -0.0024 -0.024 -0.362 0.728 -0.0022 -0.022 -0.347 0.739
185 142.55 0.1110 11.739 9.790 0.000 0.1160 12.300 9.695 0.000
188 16.43 0.0202 2.041 3.480 0.010 0.0209 2.112 3.745 0.007
189 52.38 0.0579 5.961 5.275 0.001 0.0615 6.354 5.708 0.001
200 202 27.71 0.0281 2.850 1.572 0.160 0.0289 2.932 1.699 0.133
204 ~ 208 13.19 0.0154 1.552 3.050 0.019 0.0154 1.552 3.039 0.019
-2.59 —-0.0037 -0.369 —0.545 0.603 -0.0037 -0.369 -0.548 0.601
140 ~ 208 1.71 0.0013 0.130 0.213 0.837 0.0015 0.150 0.252 0.808
* 1 * 3 #
3 1991~ 1999 APC
x o o
1CD-9 PC % B APC % P 8 APC % P
147 -17.65 -0.0272 -2.683 -1.532 0.169 -0.0304 -2.994 -1.717 0.130
150 -31.11 -0.0631 -6.115 -4.296 0.004 -0.0624 -6.049 -4.419 0.003
151 -5.21 -0.0110 -1.09% -2.310 0.054 -0.0109 -1.084 -2.306 0.055
153 27.60 0.0356 3.624 6.935 0.000 0.0362 3.686 7.434 0.000
154 13.19 0.0201 2.030 2.715 0.030 0.0198 2.000 2.773 0.028
155 -6.59 -0.0114 -1.134 2.222 0.062 -0.0112 -1.114 -2.177 0.066
156 32.43 0.0386 3.935 4.221 0.004 0.0399 4.071 4.258 0.004
157 18.07 0.0229 2.316 2.221 0.062 0.0222 2.245 2.097 0.074
162 7.02 0.0117 1.177 2.407 0.047 0.0120 1.207 2.513 0.040
174 21.50 0.0274 2.778 3.988 0.005 0.0277 2.809 4.114 0.004
182 47.22 0.0486 4.980 5.314 0.001 0.0471 4.823 5.075 0.001
183 25.23 0.0324 3.293 3.781 0.007 0.0319 3.241 3.699 0.008
188 18.18 0.0262 2.655 2.528 0.039 0.0257 2.603 2.460 0.043
189 67.74 0.0657 6.791 4.877 0.002 0.0688 7.122 4.824 0.002
200 202 26.42 0.0272 2.757 1.535 0.169 0.0264 2.675 1.516 0.173
204 ~ 208 1.32 -0.0001 -0.010 —-0.005 0.996 0.0009 0.090 0.061 0.953
5.81 0.0093 0.934 5.772 0.001 0.0092 0.924 5.872 0.001
140 ~ 208 10.75 0.0140 1.410 5.050 0.001 0.0141 1.420 5.199 0.001
* 1 * % 3 #
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4 1991 ~ 1999 #
1CD-9
8 % 8 % B % B %
147 ~0.0467 -2.64 - - ~0.0450 ~7.84 - -
150 -0.3020 -17.07 - - 0.2270 -39.55 - -
151 ~1.1630 -65.72 - - -0.2020 -35.19 - -
153 - - 0.3800 18.62 - - 0.4430 15.70
154 - - 0.3080 15.09 - - 0.1520 5.39
155 - - 0.0083 0.41 -0.1000 -17.42 - -
156 - - 0.1280 6.27 - - 0.1630 5.78
157 - - 0.1970 9.65 - - 0.1050 3.72
162 -0.1380 -7.80 - - - - 0.2180 7.73
174 - - - - - - 0.8080 28.64
182 - - - - - - 0.2080 7.37
183 - - - - - - 0.2020 7.16
185 - - 0.4380 21.46 - - - -
188 - - 0.1520 7.45 - - 0.0483 1.71
189 - - 0.2230 10.92 - - 0.1320 4.68
200 202 - - 0.1320 6.47 - - 0.0783 2.78
204 ~ 208 - - 0.0750 3.67 - - 0.0017 0.06
-0.1200 -6.78 - - - - 0.2620 9.29
~1.7697  -100.00 -0.5740  -100.00
2.0413 100.00 2.8213 100.00
9
PC
PC
1/10 PC
45
APC PC
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B 2 3 APC

estimated annual percent change EAPC
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