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[ Abstract] Objective To compare the premature death probability and disease burden of major chronic diseases along
with their changing trends among residents in chronic disease comprehensive control and prevention demonstration areas
(demonstration areas) and non-demonstration areas in Jinan city, thus providing a basis for improving the residents’
health. Methods Using mortality data from three demonstration areas and three non-demonstration areas in Jinan, 2013 —
2023, we compared and analyzed age-standardized mortality rates (ASMR), premature mortality probability, and
standardized years of life lost (YLL) rates of cardiovascular diseases (CVD), malignant tumors, chronic respiratory
diseases (CRD), and diabetes mellitus (DM). The changing trends were assessed based on the average annual percentage
change (AAPC). Results The demonstration areas had higher average ASMR and standardized YLL rates of CVD,
malignant tumors, and the four major chronic diseases and lower average ASMR and standardized YLL rates of CRD and
DM than the non-demonstration areas. Significant declining trends were observed for the ASMR of CVD (AAPC =
—1.33%, 95%CI: —2.21% to —0.46%), malignant tumors (AAPC = -3.33%, 95%CI: —4.47% to —2.18%), CRD (AAPC =
—6.69%, 95%CI: —8.29% to —5.07%), and the four major chronic diseases (AAPC =-2.22%, 95%CI: —2.94% to —1.50%)
as well as the standardized YLL rates of CVD (AAPC =-1.66%, 95%CI: —2.50% to —0.81%), malignant tumors (AAPC =
-3.96%, 95%CI: —5.23% to —2.68%), CRD (AAPC = -7.41%, 95%CI: —9.12% to —5.67%), and the four major chronic
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diseases (AAPC =-2.73%, 95%CI: —3.42% to —2.04%), with greater declines in the demonstration areas. The demonstration
areas had higher average annual premature death probabilities of malignant tumors and the four major chronic diseases
and lower average annual premature death probabilities of CVD, CRD, and DM than the non-demonstration areas.
Reductions in premature death probability were observed for CVD (AAPC = —1.70%, 95%CI: —2.57% to —0.82%),
malignant tumors (AAPC = —3.60%, 95%CI: —4.80% to —2.39%), CRD (AAPC = —5.81%, 95%CI: —7.90% to —3.68%),
and the four major chronic diseases (AAPC = —2.56%, 95%CI: —3.36% to —1.75%), with greater declines in the
demonstration areas. Conclusions The establishment of demonstration areas in Jinan has significantly reduced premature
death burden from CVD, malignant tumors, and CRD. These interventions have shown pronounced benefits for the
people aged 30—69. Nevertheless, the prevention and control of DM still need to be strengthened.

[ Keywords] major chronic diseases; premature death probability; disease burden; changing trend; chronic disease

comprehensive control and prevention; demonstration areas; non-demonstration areas; Jinan city
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Table 1 ASMR (per 100 000) and changing trends of four major chronic diseases among the residents in the chronic disease
comprehensive control and prevention demonstration areas and the non-demonstration areas of Jinan, 2013-2023

ARYEIX JERTEX
Ay
CVD W B CRD DM VUK A P CVD R CRD DM VUK A 175

2013 259.32 128.23 27.82 7.89 42326 247.78 107.96 38.82 5.54 400.09
2014 270.69 132.96 27.50 774 438.88 240.51 117.47 32.13 7.30 397.41
2015 257.66 140.27 28.88 8.20 435.01 239.84 112.88 37.05 9.45 399.22
2016 246.97 127.25 26.30 7.52 408.04 220.44 106.78 33.08 9.09 369.38
2017 247.96 131.81 25.44 9.20 414.40 234.38 109.28 35.21 8.90 387.77
2018 235.84 124.63 20.40 7.70 388.56 237.56 113.78 27.63 9.12 388.09
2019 230.18 118.25 20.64 6.42 375.49 22236 120.80 24.74 7.99 375.90
2020 243.55 114.37 21.58 7.13 386.64 244.29 114.46 24.80 7.57 391.13
2021 229.47 104.35 17.93 6.46 358.20 240.28 104.38 20.14 7.13 371.92
2022 252.40 104.43 15.52 7.93 380.29 255.77 94.40 24.93 8.19 383.29
2023 223.27 93.96 14.39 743 339.05 233.19 85.91 23.54 7.90 350.54
AAPC/% ~1332 3332 —6.692 -1.25 2222 0.09 ~1.812 —5.542 0.84 —0.852

95%CI/% —2.21~-0.46 —4.47~-2.18 -829~-5.07 -3.33~0.88 -2.94~-150 -0.89~1.08 -3.56~-0.03 -7.70~-3.34 -2.54~433 -1.49~-0.20

¥:a P<0.05.
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32 2013—2023 EHF TR RBP4 A B R X 5 4R X DU KB P L AEAE R (% ) S AS ALt 3

Table 2 Premature death probabilities (%) and changing trends of four major chronic diseases among the residents in the chronic
disease comprehensive control and prevention demonstration areas and the non-demonstration areas of Jinan, 2013-2023

26 AEX ERIEX

CVD Rediibe CRD DM VU KA P CVD Rediibeg CRD DM VU KA P
2013 7.26 6.72 0.61 0.34 14.32 8.35 5.55 0.66 0.28 14.26
2014 771 7.20 0.66 0.33 1521 7.86 6.60 0.66 0.38 14.84
2015 7.59 7.70 0.62 0.36 15.54 7.69 6.20 0.63 0.46 14.36
2016 7.57 6.75 0.59 0.35 14.62 7.13 5.96 0.54 0.42 13.51
2017 7.27 6.86 0.67 0.37 14.53 7.62 6.10 0.56 0.41 14.10

2018 6.61 6.54 0.50 0.36 13.46 7.23 6.20 0.49 0.38 13.74
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Table 2 Continued
i IRTEIX PoRiEX
CVD AR CRD DM VUSRS A CVD A R CRD DM DU KA

2019 6.50 6.20 0.55 0.25 13.00 6.51 6.38 0.41 0.30 13.10
2020 691 591 0.48 035 13.22 7.04 6.10 0.48 0.26 13.34
2021 6.81 5.48 0.40 0.29 12.52 7.06 5.53 035 0.28 12.76
2022 6.73 5.40 0.36 033 12.32 7.12 5.02 0.48 0.26 12.43
2023 6.28 4.98 0.39 0.34 11.61 6.82 4.59 0.44 0.35 11.76
AAPC/% -1.702 -3.602 -5.812 ~0.94 -2.562 ~1.662 -2.072 —4.972 -2.83 -1.912

95%CIl/% -2.57~-0.82 —-4.80~-239 -7.90~-3.68 -3.38~1.56 -3.36~-1.75 -2.62~-0.70 -3.94~-0.15 -7.34~-2.54 —6.82~1.32 -2.49~-1.33

H::a P<0.05.
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Table 3 Standardized YLL rates (%o) and changing trends of four major chronic diseases among the residents in the chronic disease
comprehensive control and prevention demonstration areas and the non-demonstration areas of Jinan, 2013-2023

. ARYEIX FEREX
CVD ki CRD DM N EaT CVD T R CRD DM PN LAEaT

2013 48.76 32.38 4.75 1.90 87.79 49.89 27.34 6.10 1.28 84.61
2014 51.44 32.91 4.50 171 90.56 47.02 30.15 5.08 1.73 83.98
2015 47.69 35.17 4.76 1.75 89.38 46.21 28.47 543 2.08 82.19
2016 46.52 31.46 4.37 171 84.07 42.90 27.32 4.96 2.01 77.20
2017 46.55 33.06 4.28 1.96 85.85 45.18 27.22 541 1.95 79.76
2018 43.80 30.75 3.46 1.74 79.74 44.80 28.91 4.19 1.99 79.89
2019 42.33 28.66 3.34 1.45 7578 41.43 29.60 378 1.66 76.46
2020 44.57 27.74 3.48 1.58 7137 44.83 28.02 3.92 1.49 78.25
2021 41.95 24.77 291 1.43 71.06 44.40 25.06 3.11 1.64 74.21
2022 45.67 24.93 2.35 1.65 74.60 46.62 2236 3.95 1.72 74.65
2023 4157 22.19 2.27 1.72 67.75 43.63 21.06 3.64 1.74 70.06
AAPC/% -1.662 -3.962 7412 ~1.54 2732 -0.75 2472 -5.392 0.02 -1.572

95%CIl/% —2.50~-0.81 —523~-2.68 -9.12~-5.67 -3.37~033 -3.42~-2.04 -1.71~023 —421~-0.70 -7.50~-3.23 -3.21~3.36 -2.06~-1.07

E:a P<0.05,
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