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Incidence and Survival Trend of Malignant Tumors in Shenyang Urban Area from 2011
to 2018

LYU Yi', ZHANG Xinyu’, ZHAO Xue', NIE Huifang', LI Xun'

1. Shenyang Center for Disease Control and Prevention, Shenyang 110031, China; 2. College
of Foreign Languages, University of Information Engineering, Luoyang 471003, China

Abstract: Objective To analyze the incidence and survival trend of malignant tumors in urban residents of
Shenyang from 2011 to 2018. Methods The Shenyang tumor registration report system was used to collect
the onset data and survival data of patients with malignant tumor from 2011 to 2018. The crude incidence,
age-standardized rate, cumulative rate (0-74 years old), truncated rate (35-64 years old), survival rate, and
incidence and survival rank were calculated. The observed survival rate was calculated by the life table
method. The expected survival rate and relative survival rate were calculated by Ederer Il method. Using
Joinpoint 3.5.3 software, the annual percentage change in incidence rate and survival rate (APC%) were
calculated. SPSS23.0 software was used for the chi square tests of males and females. Results The crude
incidence of malignant tumors in Shenyang, age-standardized incidence rates by Chinese standard population
and world standard population were 364.70/10 million, 190.00/10 million and 185.63/10 million, respectively.
The cumulative rate (0-74 years old) was 21.17%, and the truncated rate (35-64 years old) was 311.66/10
million in the years 2011-2018. The top five incidence rates of males are lung, colorectal, liver, stomach,
and bladder cancer, whereas those of females were breast, lung, colorectal, uterine, and thyroid cancer. The
incidence rate of malignant tumors increased in 8 years (P=0.00, P=0.67), and the incidence rate was higher in
males than that in females (y’=201.63, P<0.05). The 5-year survival rate of malignant tumors was 40.49%, and
the relative survival rate was 47.84% from 2011 to 2015. The five survival rates of males were in the order
of thyroid, kidney, bladder, colon-rectum, and prostate cancer. The five survival rates of females were in the
order of thyroid, breast, uterus, cervix, and colon-rectum cancer. The 5-year survival rate showed an upward
trend (APC%=7.41, P=0.04). The survival rate of females was higher than that of males (y’=187.62, P<0.05).
Conclusion The incidence rate and survival rate of malignant tumor in Shenyang urban residents increase
yearly from 2011 to 2018. The incidence rate of males is higher than that of females, and the survival rate of
males is lower than that of females. The incidence rate and survival rate of tumors differ much in sequence.
Key words: Malignant tumor; Incidence rate; Survival rate; Change trend
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Table 1 Malignant tumor incidence of urban residents in Shenyang from 2011 to 2018 (1/10°)

Year Male Female Both
Crude rate ASR ChinaASR World  Crude rate ASR ChinaASR World  Crude rate ASR ChinaASR World

2011 288.08 156.15 162.90 265.54 153.96 144.25 276.62 154.74 151.63
2012 308.63 163.07 170.20 287.26 162.55 151.25 297.76 162.75 159.39
2013 360.51 187.24 195.11 328.35 182.51 170.25 344.13 184.55 180.75
2014 401.51 199.05 209.21 344.37 185.77 171.87 372.38 191.93 188.14
2015 416.48 206.17 214.78 387.22 214.59 199.02 401.54 210.26 204.91
2016 410.67 198.40 205.27 383.05 210.11 192.95 396.55 204.17 197.81
2017 428.14 202.59 211.14 399.32 209.06 193.42 413.39 205.57 200.51
2018 429.50 196.74 205.31 396.91 209.98 194.01 412.80 203.22 197.75
All 380.62 189.29 197.53 349.42 191.26 177.26 364.70 190.00 185.63
2011-2014 APC% 12.47 9.58 9.65 9.69 8.31 7.96 9.88 7.92 7.75
T 6.85 4.86 4.65 8.91 7.67 6.67 10.31 7.91 7.58
P 0.01 0.02 0.02 0.00 0.00 0.01 0.00 0.00 0.00
2015-2018 APC% 1.75 -0.39 -0.51 1.23 0.01 -0.01 0.68 —-1.00 -1.08
T 1.60 -0.33 -0.41 0.75 0.01 -0.00 0.47 -0.66 -0.70
P 0.21 0.76 0.71 0.51 0.99 1.00 0.67 0.56 0.53

Notes: T: T-test value; P: probability; APC%: annual percentage change.
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Figure 1 Age-specific incidence of malignant tumor in

urban areas of Shenyang city from 2011-2018
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Table 2 Incidence rank of malignant tumors in male residents in urban areas of Shenyang from 2011 to 2018 (1/10°)
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Year Lung Colon-Rectum Liver Stomach Bladder Esophagus Pancreas Prostate Kidney Thyroid
2011 81.40 49.08 28.09 31.15 12.41 13.44 8.15 8.82 6.91 1.79
2012 89.61 52.07 29.28 33.04 13.32 14.65 9.76 7.84 7.93 2.17
2013 107.72 63.36 31.27 36.13 15.73 16.26 8.87 10.26 8.75 3.44
2014 120.73 60.35 40.46 36.22 15.74 15.27 13.98 12.28 10.87 5.25
2015 117.54 66.64 39.55 38.71 16.85 16.88 13.39 13.20 12.09 7.85
2016 116.15 62.63 38.04 35.14 17.65 16.49 14.26 12.96 13.83 11.65
2017 121.46 71.09 36.93 34.84 20.82 15.87 14.48 11.89 15.23 12.48
2018 121.17 73.62 36.42 33.75 20.30 13.85 15.16 13.14 13.74 15.66
All 109.49 62.43 34.95 34.83 16.58 15.29 12.23 11.28 11.14 7.54
APC% 13.84 5.45 13.25/-1.36 4.86/-4.50 7.52 4.21/-9.64 9.60 6.95 15.77 47.15
T 7.38 5.76 19.02/-3.32 4.63/-2.84 1047  2.65/-1.46 4.97 3.60 14.97 14.88
P 0.01 0.00 0.00/0.05 0.02/0.07 0.00  0.08/0.24 0.00 0.01 0.00 0.00
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Table 3 Incidence rank of malignant tumors in female residents in urban areas of Shenyang from 2011 to 2018 (1/10°)

Year Breast Lung Colon-Rectum Cervix Uteri ~ Thyroid Stomach Liver Ovary Pancreas Uterus
2011 64.83 49.85 37.47 18.29 4.42 13.42 11.01 10.52 7.25 9.35
2012 73.23 53.90 40.11 15.95 4.89 15.26 11.55 11.41 6.21 6.61
2013 70.53 62.60 45.75 17.26 8.37 15.39 11.71 10.63 8.55 8.06
2014 88.50 68.12 44.34 19.68 14.79 16.05 15.53 9.84 10.98 7.20
2015 87.91 67.87 46.97 23.02 24.66 17.54 15.00 14.06 10.23 10.30
2016 79.48 71.15 44.12 25.57 30.15 15.82 15.71 13.00 10.72 11.50
2017 88.36 74.06 50.86 22.54 33.24 14.22 15.65 12.52 10.78 9.90
2018 80.57 76.08 50.43 18.54 38.52 15.93 13.12 12.91 12.14 11.33
All 79.07 65.41 44.87 20.04 19.94 15.40 13.66 11.84 9.59 9.26
APC% 3.40 2.90 3.90 3.84 59.12 1.22 4.37 3.46 8.66 5.87
T 2.43 3.58 4.84 1.71 7.14 0.97 2.32 2.18 4.36 2.25
P 0.05 0.04 0.00 0.14 0.01 0.37 0.06 0.07 0.00 0.07
£4 201 2015FATHRERBEMBSEEHFER (%)

Table 4 Five-year survival rate of malignant tumors in urban residents in Shenyang from 2011 to 2015 (%)

Male Female Both
Year Observed Relative Observed Relative Observed Relative
survival rate survival rate survival rate survival rate survival rate survival rate

2011 24.70 30.13 40.68 46.92 32.52 38.53
2012 29.83 36.30 45.38 52.37 37.46 4438
2013 28.55 34.74 46.95 53.90 37.27 44.04
2014 30.01 36.37 46.39 53.16 37.93 44.69
2015 35.72 43.33 56.66 65.02 46.21 54.50

All 31.82 38.66 49.58 57.01 40.49 47.84
APC% 7.72 6.13 7.09 6.21 7.41 6.27

T 341 2.96 3.69 3.17 3.58 3.04

P 0.04 0.06 0.03 0.05 0.04 0.06

K5 2011—2015F AT X B L BRI H LB EMESEETEE (%)

Table 5 Five-year survival rate of top ten malignant tumors among males in urban areas of Shenyang from 2011 to 2015 (%)

Year Thyroid  Kidney = Bladder Colon-Rectum  Prostate =~ Stomach Esophagus  Liver Lung Pancreas
2011 59.52 56.06 47.27 47.61 43.49 27.78 17.83 15.42 13.33 4.78
2012 66.67 55.50 52.92 46.45 44.79 29.22 18.82 13.41 14.13 7.82
2013 91.07 64.38 59.26 47.06 44.62 30.38 21.77 15.42 17.37 9.84
2014 89.69 65.70 65.24 48.45 46.37 36.70 22.22 19.44 21.13 9.24
2015 94.41 75.23 68.69 51.65 56.05 34.07 22.01 22.72 19.05 13.73
All 86.25 64.19 59.43 48.41 47.55 31.63 20.56 17.20 16.79 8.67
APC% 12.97 7.86 10.04 2.07 5.57 6.57 6.05 12.15 11.81 25.57
T 3.96 5.31 13.11 2.16 2.62 3.21 3.74 2.93 3.64 4.48
P 0. 03 0.01 0.00 0.12 0.08 0.05 0.03 0.06 0.04 0.02
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Table 6 Five-year survival rate of top ten malignant tumors among females in urban areas of Shenyang from 2011 to 2015 (%)

Year Thyroid Breast Uterus Cervix  Colon-Rectum  Ovary  Stomach  Lung Liver Pancreas
2011 70.33 70.05 66.67 59.49 43.62 34.01 27.82 18.92 9.45 3.85
2012 83.33 73.40 72.41 60.65 49.16 36.55 30.69 18.31 11.51 5.71
2013 89.40 78.20 70.75 63.86 45.69 4541 34.87 18.63 15.15 11.06
2014 92.23 75.02 69.44 67.88 53.65 50.53 30.59 24.44 18.88 16.80
2015 97.91 83.77 82.27 71.62 52.44 48.20 37.36 25.86 18.43 16.90
All 91.81 76.50 73.17 65.18 49.04 43.35 32.47 21.20 14.41 10.01
APC% 7.93 3.87 3.86 4.96 4.66 10.75 6.04 9.57 20.09 49.75
T 5.22 3.33 1.98 10.87 2.45 4.14 2.25 3.05 5.99 6.33
P 0.01 0.05 0.14 0.00 0.09 0.03 0.11 0.06 0.01 0.01
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