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Study and trend forecast on the burden of pancreatic cancer
attributed to hyperglycemia, China, 1990 —2021
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School of Health Management , Southern Medical University, Guangzhou, Guangdong 510515, China
Abstract: Objective  To analyze the trend of pancreatic cancer disease burden attributable to hyperglycemia in China from
1990 to 2021 and project it to 2030, and to compare the differences in disease burden characteristics and trends between China
and the world and different SDI regions, in order to provide a basis for optimizing pancreatic cancer prevention and control
strategies. Methods  Based on the Global Burden of Disease Database 2021, the disease burden of pancreatic cancer
attributable to hyperglycemia in China was described by the number of deaths, mortality rate, DALY, and DALY rate from
1990 to 2021, the PAF was used to rank the risk factors, and the AAPC was calculated using the Joinpoint model to analyze the
difference in disease burden trends in China, globally, and in different SDI regions, and the ARIMA model was used to project
to 2022 -2030. Results  The number of pancreatic cancer deaths attributable to hyperglycemia, mortality rate, DALY and
DALY rate in China showed an increasing trend from 1990 to 2021. Men had higher mortality, standardized mortality, DALY
rate and standardized DALY rate than women. The peaks of PAF for mortality and DALY rate were in the 75 =79 and 70 — 74
age groups, respectively. The standardized mortality rate and standardized DALY rate were positively correlated with the SDI,
and China was lower than the global average. The ARIMA model predicted that the standardized mortality rate and the
standardized DALY rate would decrease to 1.13/100 000 and 25.33/100 000 in 2030, respectively. Conclusion  The
burden of pancreatic cancer disease attributable to hyperglycemia in China from 1990 to 2021 showed significant gender
differences and age distribution patterns, and the burden of disease in China, although consistently lower than the global
average, showed a trend of synchronous growth with that of the world and all SDI regions. Therefore, China should improve its

hyperglycemia screening and management system and adopt targeted interventions for men and young and middle — aged groups
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to reduce the disease burden of pancreatic cancer due to hyperglycemia.

Keywords: Hyperglycemia; Pancreatic cancer (PC) ; Burden of disease; Jointpoint model; ARIMA model
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Table 1 PC deaths attributed to hyperglycemia in different age groups in China,1990—2021

A PAF(% ) AW (@) BTZF(1/10 J7) P
(%) 1990 4f: 2021 4E 1990 4 2021 4 1990 4 2021 4F AAPC(95% CI)
40 ~44 8.97 13.05 148.79 302.42 0.22 0.33 1.39(0.90 ~1.88) <0.001
45 ~49 11.49 15.27 233.45 647.32 0.45 0.59 0.74( -0.09 ~1.58) 0.080
50 ~54 14.02 17.54 507.04 1 467.96 1.06 1.21 0.53(0.20 ~0.85) 0.001
55 ~59 16.57 19.32 868.77 2376.71 2.00 2.16 0.37( -0.12~0.87) 0.145
60 ~64 18.81 21.48 1078.81 2 857.75 3.05 3.91 0.99( -0.02 ~2.01) 0.056
65 ~69 20.62 23.05 1201.97 4 585.90 4.41 5.98 1.22(0.36 ~2.09) 0.005
70 ~74 21.90 24.25 1208.16  4969.10 6.42 9.32 1.37(1.06 ~1.69) <0.001
75 ~79 22.47 24.67 892.53 3 862.48 7.84 11.66 1.38(0.95 ~1.82) <0.001
80 ~84 22.51 24.46 487. 11 2 706.94 9.20 13.68 1.44(0.98 ~1.90) <0.001
85 ~90 21.86 23.60 194.01 1 669.83 11.50 17.53 1.45(0.85 ~2.06) <0.001
90 ~94 20.79 22.01 38.89 489.05 12.67 16.68 1.07(0.57 ~1.57) <0.001
>95 19.23 20.16 3.86 85.87 9.54 13.44 1.17(0.69 ~1.64) <0.001
2 NBE 17.99 21.93 6991.03 26 256.34 0.59 1.85 3.87(3.48 ~4.27) <0.001
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Fig.1 Mortality of PC attributable to hyperglycemia in China,1990—2021
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Table 2 DALY of PC attributable to hyperglycemia in different age groups in China,1990—2021

DALY ( A4E) DALY #(1/10 J7)
IR (2) 1990 4E 2021 4E 1990 4 2021 4E AAPC(95% CI) P
40 ~44 7 161.94 14 536.33 10.67 15.88 1.38(0.91 ~1.85) <0.001
45 ~49 10 080. 47 27 878.29 19.53 25.27 0.75(0.05 ~1.46) 0.036
50 ~54 19 440.52 56 301.12 40.75 46.58 0.52(0.20 ~0.84) 0.002
55 ~59 29 315.80 80 277.02 67.60 73.02 0.37( -0.12 ~0.86) 0. 140
60 ~ 64 31 381.02 82 879.24 88. 80 113.53 0.98( -0.05 ~2.01) 0.061
65 ~69 29 421.65 112 109. 63 107. 84 146. 16 1.24(0.45 ~2.04) 0.002
70 ~74 24 358.43 100 198.95 129.44 188.00 1.37(1.06 ~1.69) <0.001
75 ~79 14 441. 14 62 310.33 126.89 188. 14 1.37(0.94 ~1.80) <0.001
80 ~ 84 6 177.92 34 091.01 116.63 172.25 1.43(0.83 ~2.03) <0.001
85 ~90 1962.42 16 771.05 116.34 176.06 1.43(0.84 ~2.03) <0.001
90 ~94 341.22 4 288.68 111.21 146.27 1.07(0.57 ~1.57) <0.001
>95 32.38 710.39 79.96 111.15 1.12(0.65 ~1.60) <0.001
YN 181 127.87 605 286. 08 15.40 42.54 3.47(3.06 ~3.88) <0.001
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Fig.2 DALY rate of PC attributable to hyperglycemia in China,1990—2021
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Table 3 PC burden of disease attributable to hyperglycemia in China versus global and five SDI categories, 1990 - 2021

FRALFET- 2 (1/10 J7)

Frfk DALY #(1/10 J7)

X 1990 4E 2021 4F AAPC(95% CI) 1990 4F 2021 4F AAPC(95% CI) P
[ 0.91 1.25 1.18(0.73 ~1.62) <0.001 20.98 27.88 1.05(0.65 ~1.44) <0.001
LR 1.08 1.57 1.22(1.13 ~1.31) <0.001 22.64 31.70 1.10(0.98 ~1.23) <0.001
1 SDI 0.23 0.40 1.76(1.66 ~1.86) <0.001 5.19 8.60 1.65(1.57 ~1.73) <0.001
ik SDI 0.27 0.63 2.77(2.63 ~2.90) <0.001 6.01 13.91 2.75(2.57 ~2.93) <0.001
1 SDI 0.69 1.00 1.34(1.11 ~1.56) <0.001 15.17 21.88 1.26(1.05 ~1.47) <0.001
1 SDI 1.23 1.81 1.30(1.11 ~1.49) <0.001 27.40 38.86 1.15(1.02~1.28) <0.001
= SDI 1.73 2.66 1.40(1.31~1.49) <0.001 36.45 53.80 1.25(1.16 ~1.35) <0.001
1 AAPC = PR AR E 3 L o
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Fig.3 Projected trends in standardized mortality and standardized DALY rates for PC attributable to hyperglycemia in China,2022 -2030
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