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Spatial Epidemiology of Malignant Tumors in Hunan

Province from 2010 to 2015

YAN Shi-peng,XU Ke-kui,XIAO Hai-fan,ZHOU Yan-hua,SHI Zhao-hui, WANG
Jing,LIU Xiang-guo,LIAO Xian-zheng

(Hunan Cancer Hospital ,Changsha 410006, China)

Abstract ; [ Purpose | To investigate the characteristics of spatial epidemiology of malignant tumors
in Hunan province from 2010 to 2015. [Methods] The methods of spatial statistics were used to
analyze the spatial distribution and possible spatial aggregation of the incidence and deaths of ma-
lignant tumors in Hunan province from 2010 to 2015. [Results| The age-standardized incidence
and mortality by Chinese standard population were 147.53/10° and 92.12/10° in Hunan province
from 2010 to 2015. During the study period,the crude incidence and mortality increased slightly
but the age-standardized rates remained stable. Tendency analysis indicated that the cancer inci-
dence and mortality in Hunan province showed a trend of high in the northeast and low in the
northwest. The global spatial auto-correlation index of incidence and mortality was 0.53 and 0.54
respectively (P<0.05). The results of Kriging interpolation analysis and scan statistics indicated that
Changsha , Zhuzhou, Xiangtan cities and their neighborhood of Changde, Yueyang, Yiyang were the
high aggregation areas of malignant tumors in Hunan province. [ Conclusion] The incidence and
mortality of malignant tumors have some sort of aggregation. Early diagnosis and treatment of ma-
lignant tumors in these high-risk areas should be strengthened.
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Table 1 Incidence and mortality of malignant tumors
in Hunan province from 2010 to 2015 (1/10%)

Mortality

Crude  ASR  ASR
mortality China  world

122.23  92.80 100.93
123.17  91.75 100.50
126.43  96.28 105.13
123.06 8548 94.13
142.03  90.47 99.83

Incidence

Year  Crude ASR ASR

incidence China  world
2010 192.60 149.70 159.13
2011 196.73 151.35 161.29
2012 193.85 150.86 161.21
2013 191.34 139.39 148.74
2014 21320 144.38 154.34
2015 215.19 148.69 158.59 144.16 93.00 102.78
Total 206.80 147.53 143.77 13579 92.12 90.63

Notes: ASR China:age-standardized rate by Chinese standard popula-
tion(2000) ; ASR world : age-standardized rate by Segi’s population
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Notes: Figure 1A for incidence;Figure 1B for mortality ;The blue line indicated the trendency of incidence (or mortality) from the south to

north and the green line indicated the trendency from the east to west

Figure 1 Trend analysis for cancer incidence and mortality
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Figure 2 Normal Q-Q plot of cancer incidence and mortality

Table 2 Cross-validation of disjunctive Kriging interpolation model OB 61.81 28 B IX 48, 1% X 38,

Index of evaluation

JE o8 K X\L\\E/E\: X 1§ [

Category  Model ME RMSE SME SRMSE MSE W E‘f Jed 1) &9 A 2 H il ‘ i, ::\J
e Sies el fmeien 229 2976 004 088 3705 122 fif(RR=1.22,P<0.0001); SET= ML
Exponential function ~ 1338 35.81 030 148 37.03 B i RE X A0 F LA £s 28.76° A&

Gaussian function 18.29  61.49 0.53 10.83  33.07 2 113.71° /s, 245 4051 A B

Mortality ;pherical'flllr;ction. 1;;? ;Z(Z); ggg (1)2; i;lzi B0 D6 2 X SR I e g B T KR

xponential function . d b d . i - B
Gaussian function 12.72  35.29 0.44 4.64 25.32 A H Al AR 1.19 £ (RR=1.19,P<

Notes:ME :mean error; RMSE :root mean square error;SME :standardized mean error; 00001)(T3-ble 3 ;Figure 4) o

SRMSE :standard root mean square error; MSE :mean standard error
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Legend
Incidence (1/10°)
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Legend
Mortality (1/10°)
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Figure 3 Interpolated maps for cancer incidence(A) and mortality(B)
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Figure 4 Schematic diagram of cancer incidence(A) and mortality(B) aggregation area(by scan statistics analysis)

Table 3 Results of scan statistics analysis
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Category . Radius Number of RR P
Coordinates .
(km)  counties involved
Incidence 27.78 N, 113.07 E  61.81 16 1.22
Mortality  28.76 N, 113.71 E  40.51 11 1.19

0.000 T-%% Moran’s 1 4 5 H AH & 38 5043 0 Ry

Notes : N :longitude ; E : latitude
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