National Diseases Surveillance Points (DSP) system
History of the national DSP system

The development of China’s sample-based disease surveillance point (DSP) system began in 1978 with a pilot
study at two surveillance points in Beijing. By 1989, the system expanded to 71 surveillance points across 29
provinces, formally establishing the national DSP system [1]. In 1990, supported by the World Bank and the
Ministry of Health (now the National Health Commission), the Chinese Academy of Preventive Medicine [Chinese
Center for Disease Control and Prevention (now China CDC)] selected representative points in 31 provinces to
form a new DSP system. This new system used multistage stratified whole-group random sampling, expanding to
145 disease surveillance points, and routinely collecting information on births, population, and deaths, covering a
total of 10 million people under surveillance (about 1% of China's total population) [2]. In 2003, the DSP system
was further expanded to 161 surveillance sites across 31 provinces, covering more than 77 million people, or about
6% of the national population. By 2013, the National Health and Family Planning Commission (now the National
Health Commission) integrated and expanded the cause of death reporting systems. This integration increased the

number of surveillance points to 605, covering 300 million persons or roughly 24% of the national population [3].
DSP selection after 2013

Firstly, the National Health and Family Planning Commission established that the surveillance population should be
not less than 5 million in provinces with a population greater than 10 million and that were economically well
developed. For provinces with less than 10 million, the surveillance population had to be at least 20% of the total
population. These criteria determined the number of required surveillance points per province. Secondly, all
districts and counties in each province were stratified into eight strata based on urbanization degree, population size,
and crude mortality rate (total deaths per 1000 population per year). Representative districts (urban population) and
counties (rural population) in each stratum were selected as candidate surveillance points according to the required
number of points. Data from the 2010 census were then used to determine the representativeness of these candidate
surveillance points within each province. The final selection of surveillance points involved an iterative process to
ensure the representativity of the provincial population. After multiple rounds of evaluation and adjustment, a total
of 605 surveillance points was chosen across China, with the number of points per province ranging from 7 to 36.
Three of the former DSP systems with 161 points were excluded due to poor data quality and limited support and

capacity from local governments [3].

DSP reporting process



The DSP System registers all deaths occurring within each surveillance point, including those of residents,
immigrants from other regions, Hong Kong, Macao, and Taiwan compatriots, and foreign citizens. All types and
levels of medical and health institutions are responsible for reporting cause of death information. Only medical and
health personnel with medical practitioner qualifications are permitted to fill out the Medical Certificate of Cause
of Death. All deaths in the national cause of death surveillance system are reported online through the China CDC’s
cause of death registration reporting information system. The China CDC audits the data reported by provinces and

verifies and corrects the reporting bias or mistakes [2].
Quality control and improvement of the DSP system

Two methods are employed for controlling data quality within the DSP system. The first is an internal procedural
check system, which evaluates the timeliness of death registration, the completeness of entries in the registration
form, and the accuracy of data entry. Errors detected from these checks are corrected through re-enquiry, enhancing
the usability of the datasets. The second method involves evaluating the complete datasets using statistical
measures. The completeness and accuracy of population enumeration in the DSP system are assessed using the

standard United Nations Age Sex Accuracy Index [1].
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Table S1 Number of disease surveillance points (DSPs) and underreporting rates of the disease surveillance

point (DSP) system in China, 2009 — 2021

Region Number of DSP Underreporting rate (%0)

2009 — 2012 2013 — 2021 2009 — 2011 2012 — 2014 2015 - 2021
Eastern 54 209 16.5 12.2 6.1
Central 50 192 12.2 135 10.9

Western 57 204 25.4 30.3 12.8




Table S2 Exploration analysis of temporal mortality trends for the two cancers among women aged 20 — 84 years in China, 2009 — 2021

Mortality rate (1/100,000)

AAPC [%(95% CI)] APC [%(95% CI)]

Cancer type
2009 2013 2017 2021 2009 — 2021 2009 — 2013 2013 —2017 2017 — 2021
Cervical cancer
Reported 451 4.36 7.06 6.25 . . .
3.0(1.2-4.8) 3.1(-0.1t06.5) 12.0 (6.5-17.8) -5.5(-8.4t0 -2.4)
Modeled 431 4.88 7.67 6.12
Breast cancer
Reported 9.95 8.78 10.11 10.00 .
0(-1.0t0 1.0) -2.6 (-4.4 10 -0.8) 2.8(-0.2t05.9) -0.2 (-2.1t0 1.6)
Modeled 10.03 9.03 10.09 9.99

P < 0.05, the Z test was used to identify the significance of the APC, AAPC obtained from the log-linear Joinpoint model from zero. AAPC average annual percent change,

APC annual percent change, Cl confidence interval



Table S3 Temporal trends in mortality rates by age group for cervical cancer and breast cancer in China, 2009 — 2021

Mortality rate (1/100,000, 95% CI)

Pooled mortality rate in 2009 — 2021

Age group AAPC (%, 95% CI)
2009 2013 2017 2021 (1/100,000, 95% CI)
(years)
Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Ratio
Cervical cancer
20-24 0.11 0.06 0.06 0.04 0.03 0.06 0.03 0.12 27.1 23.6 0.05 0.09 0.55
(0-0.57) (0—-0.28) (0.02-0.16) (0.01-0.11) (0-0.11) (0.02-0.14) (0-0.16) (0.04 -0.27) (-25t065.7)  (-4.71060.3) (0.03-0.07) (0.07-0.12) (0.36 - 0.85)"
25-29 0.41 0.30 0.25 0.37 0.28 0.49 0.23 0.40 -7.1 -4.4 0.32 0.45 0.71
(0.13 -0.98) (0.09-0.71) (0.14 - 0.43) (0.24 - 0.54) (0.16 — 0.44) (0.34 - 0.69) (0.12 - 0.40) (0.24 -0.61) (-11.1t0-2.9)" (-9.4101.0) (0.27 -0.37) (0.40 - 0.50) (0.59-0.85)"
30-34 171 0.86 0.86 0.93 0.99 141 0.47 0.68 -5.7 -1.5 0.95 1.22 0.77
(1.00 - 2.73) (0.48 —1.43) (0.61-1.18) (0.70 - 1.21) (0.73 - 1.30) (1.12-1.76) (0.32-0.65) (0.51 - 0.90) (-95t0-1.8)" (-7.6t05.1) (0.87 —1.03) (1.14-1.31) (0.69-0.87)"
35-39 223 1.80 2.06 1.95 1.80 2.37 1.32 2.19 -3.9 0.8 1.82 2.14 0.85
(1.51-3.19) (1.29 - 2.45) (1.70 — 2.48) (1.65 - 2.29) (1.47 - 2.18) (2.02 - 2.76) (1.04 - 1.64) (1.84 - 2.60) (-551t0-2.3)" (-20t03.7) (1.71-1.94) (2.03 - 2.25) (0.79-0.92)"
40— 44 411 2.90 3.85 2.97 3.06 4,03 2.24 3.04 -2.2 1.6 3.50 3.75 0.93
(3.09-5.37) (2.24-3.70) (3.35 - 4.40) (2.62 - 3.35) (2.63 - 3.54) (3.61—4.48) (1.86 — 2.67) (2.62 - 3.51) (-5.3t01.0) (-2.6t0 6.0) (3.34 - 3.65) (3.62 - 3.89) (0.88 - 0.99)"
45-49 7.38 5.44 5.19 4.56 5.83 7.45 4.23 5.44 -3.3 1.6 5.74 6.37 0.90
(5.87 - 9.16) (4.33-6.75) (4.63-5.79) (4.14 - 5.00) (5.26 — 6.44) (6.92 - 8.01) (3.73-4.78) (4.93 - 5.98) (-5.2t0-1.4)" (-1.1t04.3) (5.55-5.93) (6.21 - 6.54) (0.86 —0.94)"
5054 7.05 5.24 6.81 8.22 14.29 17.04 6.37 8.93 2.1 4.1 9.38 11.47 0.82
(5.64 — 8.70) (4.17 - 6.50) (5.99-7.71) (7.46 —9.04) (13.12 - 15.54) (15.99 - 18.14) (5.77-7.01) (8.29 - 9.61) (-11.6t08.3) (-0.6t09.1) (9.10 - 9.66) (11.21-11.73) (0.79-0.85)"
55-59 7.59 8.03 6.71 7.48 8.30 10.06 8.27 12.04 2.9 45 8.53 10.42 0.82
(5.98 - 9.50) (6.59 — 9.69) (5.95 - 7.53) (6.83-8.17) (7.48 —9.18) (9.30 - 10.86) (7.54 - 9.06) (11.22 - 12.90) (0.7-52)" (29-6.0)" (8.27 - 8.80) (10.17-10.68) (0.79-0.85)"
60 — 64 6.61 8.68 7.33 8.72 14.05 17.17 9.08 10.99 2.7 1.4 10.74 13.12 0.82
(4.76 — 8.94) (6.88 —10.82) (6.38 —8.37) (7.91 - 9.59) (12.76 — 15.43) (16.05 — 18.34) (8.17 — 10.07) (10.09 — 11.94) (-2.5t08.3) (-5.1t0 8.4) (10.39-11.10) (12.81—13.44) (0.79-0.85)"



65—-69

70— 74

75-19

80— 84

Breast cancer

20—-24

25-29

30-34

35-39

40— 44

45-49

50—-54

9.39
(6.90 — 12.49)

7.12
(4.85 - 10.08)

14.49
(1051 — 19.49)

19.76
(13.57 — 27.80)

0.12
(0—-0.58)

0.91
(0.44 - 1.65)

2.49
(1.62 - 3.68)

4.96
(3.84 - 6.30)

7.93
(6.48 — 9.61)

14.29
(12.16 — 16.70)

17.36
(15.11 - 19.85)

12.17
(9.67 — 15.11)

12.74
(9.99 - 16.01)

14.15
(10.73 - 18.32)

18.64
(13.55 - 25.01)

0.16
(0.04 - 0.43)

0.62
(0.30 - 1.15)

1.56
(1.02-2.27)

3.98
(3.19 — 4.90)

7.69
(6.58 — 8.93)

11.28
(9.65 - 13.10)

13.60
(11.84 — 15.55)

9.04
(7.75 - 10.48)

8.82
(7.43 - 10.40)

11.37
(9.61 - 13.35)

12.36
(10 - 15.10)

0.16
(0.07 - 0.29)

0.50
(0.33-0.72)

1.67
(1.31 - 2.09)

3.63
(3.14-4.18)

7.02
(6.34 - 7.76)

9.49
(8.74 — 10.29)

16.10
(14.83 - 17.45)

10.50
(9.40 - 11.69)

12.40
(11.03 - 13.88)

12.83
(11.30 - 14.50)

14.12
(12.09 — 16.40)

0.14
(0.07 - 0.24)

075
(0.56 - 0.99)

1.86
(1.52 - 2.24)

3.43
(3.02-3.87)

7.19
(6.64 - 7.76)

8.64
(8.07 - 9.24)

14.29
(13.28 - 15.36)

15.68
(14.10-17.39)

12.95
(11.40 - 14.66)

15.80
(13.92 - 17.87)

18.03
(15.40 — 20.97)

0.08
(0.03 - 0.18)

059
(0.41-0.81)

218
(1.79 - 2.63)

3.24
(2.79 - 3.74)

6.48
(5.85-7.17)

10.39
(9.62 - 11.20)

22.72
(21.24 - 24.28)

19.28
(17.92 - 20.72)

20.30
(18.67 - 22.03)

20.16
(18.39 — 22.05)

20.84
(18.66 — 23.21)

0.07
(0.02 - 0.15)

0.72
(0.54 - 0.95)

252
(2.12 - 2.97)

417
(3.71 - 4.67)

6.33
(5.81 - 6.89)

9.70
(9.00 - 10.34)

20.74
(19.58 — 21.95)

9.47
(8.52 —10.50)

11.02
(9.78 — 12.39)

14.26
(12.55 — 16.14)

14.80
(12.76 — 17.07)

0.06
(0.01 - 0.20)

0.46
(0.30 - 0.68)

1.38
(113 -1.67)

3.36
(2.90 - 3.86)

5.05
(4.48 - 5.68)

8.79
(8.06 —9.56)

11.10
(10.31 - 11.94)

1457
(13.57 - 15.61)

18.03
(16.68 — 19.46)

2271
(20.81 - 24.73)

22.24
(20.08 - 24.57)

0.05
(0.01 - 0.16)

0.83
(059 - 1.12)

1.90
(1.60 — 2.24)

3.75
(3.28—4.27)

5.85
(5.27 - 6.49)

9.28
(8.62 - 9.99)

13.17
(12.39 - 13.98)

-0.1
(-7.8108.1)

47
(03-9.2)"

03
(-73108.6)

-0.3
(-3.2102.6)

-10.1

(-1651t0-3.2)"

-5.0
(-105 10 0.8)
-4.2
(-79t0-0.4)"
-3.7
(-6.51t0-0.7)"
-34
(-5.0t0-1.7)"
-4.1
(-6.7t0-15)"
-3.0
(-7.2t0 1.5)

27
(-38109.7)

2.8
(-461010.8)

6.1
(3.7-86)"

1.0
(-45106.9)

7.2
(-15.2 t0 1.6)

2.7
(-02t05.8)

06
(-2.6 t0 4.0)

-0.1
(-13t01.1)

22
(-3510-0.9)"

18
(-3210-0.3)"

-0.9
(-4.7103.1)

12.08
(11.65 - 12.51)

12.27
(11.79 - 12.77)

14.70
(14.09 - 15.32)

17.16
(16.33 - 18.02)

0.08
(0.06 - 0.10)

0.50
(0.45 - 0.56)

1.68
(1.58 - 1.80)

3.45
(3.30 - 3.60)

6.62
(6.41 - 6.83)

10.07
(9.82 - 10.33)

16.89
(16.52 - 17.27)

16.08
(15.69 — 16.48)

18.22
(17.73 - 18.72)

20.44
(19.85 — 21.05)

20.86
(20.13 - 21.61)

0.10
(0.08 - 0.13)

0.70
(0.64 - 0.76)

2.07
(1.96 - 2.19)

381
(3.67 - 3.96)

6.58
(6.40 - 6.76)

9.59
(9.39 - 9.79)

16.01
(15.71 - 16.33)

0.75
(0.72-0.78)"

0.67
(0.64-0.71)"

0.72
(0.68 - 0.76) "

0.82
0.77-0.87)"

0.74
(0.51 - 1.08)

0.72
(0.62-0.83)"

0.81
(0.75-0.88)*

0.90
(0.85-0.96) "

1.01
(0.96 — 1.05)

1.05
(1.02 - 1.09)"

1.05
(1.02-1.09)"



55-59

60 — 64

65— 69

70-74

75-19

80 -84

23.69
(20.77 - 26.90)

2054
(17.15 - 24.39)

26.67
(22.33 - 31.60)

31.53
(26.51 - 37.22)

39.65
(32.85—47.44)

40.36
(31.26 - 51.28)

18.83
(16.59 - 21.29)

17.61
(14.99 - 20.54)

16.38
(13.46 - 19.75)

14.61
(11.65 - 18.09)

18.19
(14.28 — 22.85)

2351
(17.74 - 30.55)

20.66
(19.32 - 22.08)

24.26
(22.53 - 26.10)

23.83
(21.70 - 26.10)

24.93
(22.54 — 27.49)

28.90
(26.06 — 31.97)

4175
(37.31 - 46.56)

15.22
(14.29 - 16.20)

15.74
(14.65 — 16.90)

16.66
(15.27 - 18.14)

14.72
(13.23 - 16.33)

13.50
(11.93 - 15.21)

15.50
(13.36 — 17.88)

17.28
(16.09 — 18.54)

3159
(29.64 — 33.63)

28.94
(26.78 — 31.23)

23.72
(21.59 - 25.99)

25.67
(23.25 - 28.27)

47.69
(43.35 - 52.35)

14.11
(13.20 - 15.05)

20.16
(18.95 — 21.43)

20.29
(18.90 — 21.77)

16.40
(14.94 - 17.96)

16.20
(14.62 — 17.90)

18.69
(16.62 — 20.93)

16.18
(15.15 - 17.26)

18.66
(17.34 — 20.06)

23.37
(21.85 — 24.96)

24.62
(22.73 - 26.61)

29.02
(26.56 — 31.65)

40.24
(36.83 —43.88)

17.56
(16.57 - 18.60)

15.72
(14.65 — 16.85)

16.01
(14.96 - 17.10)

18.07
(16.72 - 19.51)

21.48
(19.64 — 23.45)

19.63
(17.61 - 21.83)

-2.4

(-3610-1.2)"

1.2
(-46102.3)

13
(421017)

-1.7

(-2.910-0.4)*

-2.7

(4210-1.2)"

-05
(-16t0 0.6)

-1.2
(-3.0100.7)

0
(-17t01.7)

-0.6
(-35t0 2.5)

2.2
(06-3.9)"

2.1
(0.2-4.0)"

-0.9
(-3.7 10 2.0)

18.68
(18.29 - 19.08)

24.84
(24.30 - 25.38)

25.38
(24.76 — 26.00)

24.97
(24.28 — 25.68)

29.60
(28.74 —30.48)

43.32
(42.00 - 44.68)

1555
(15.24 - 15.85)

17.70
(17.33 - 18.06)

17.75
(17.34 - 18.16)

16.41
(15.94 - 16.88)

17.13
(16.59 - 17.69)

18.92
(18.22 - 19.63)

1.20
(117 - 1.24)*

1.40
(1.36 — 1.45)"

1.43
(1.38 - 1.48)"

152
(1.46 - 1.58)*

1.73
(1.65-1.80)"

2.29
(2.18 - 2.40)"

"P < 0.05, the Z test was used to identify the significance of the AAPC obtained from the log-linear Joinpoint model from zero, the chi-square test was used to identify the
significance of the mortality rate ratios between urban and rural areas (reference) obtained from the negative binomial regression model from one. AAPC average annual
percent change, CI confidence interval



Table S4 Mortality rate ratios between urban and rural areas by period and region in China, 2009 — 2021

Mortality rate (1/100,000, 95% CI) by age (years)

Cancer type 20—-84 20— 34 35-64 65—-84
Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio
Cervical cancer
Year
2009 — 2013  4.17 453 0.92 0.45 0.46 0.98 5.05 5.06 1.00 9.90 12.22 0.81
(4.04 — 4.30) (4.42 - 4.65) (0.88-0.96)"  (0.38—-0.53) (0.40-0.53) (0.79-1.22) (4.87 —5.23) (4.91-5.22) (0.95 - 1.05) (9.33-10.49)  (11.70-12.76) (0.75-0.87)"
2013 -2017 5.47 7.01 0.78 0.44 0.58 0.75 6.58 7.62 0.86 14.33 18.44 0.78
(5.38 — 5.56) (6.93-7.10) (0.76-0.80)"  (0.39-0.48) (0.54—0.63) (0.66—0.85)" (6.45-6.71) (7.50 - 7.73) (0.84-0.99)"  (13.91-14.77) (18.06 —18.83) (0.75—0.81)"
2017 —2021 5.37 7.73 0.69 0.39 0.53 0.74 6.02 7.85 0.77 13.50 19.18 0.70
(5.28 — 5.45) (7.64-7.82)  (0.68-0.71)" (035-0.44) (0.49-0.58) (0.64—0.84)" (5.90 - 6.14) (7.73 - 17.97) (0.75-0.79)  (13.14—13.86) (18.83—-19.53) (0.68—10.73)"
Region
Eastern 4.08 5.73 0.71 0.32 0.41 0.80 5.01 6.03 0.83 9.90 14.40 0.69
(4.01 —4.16) (5.64 —5.81) (0.70-0.73)"  (029-0.36) (0.37—-0.45) (0.68—0.93)" (4.90 -5.12) (5.91-6.14) (0.81-0.86)" (9.58—-10.24)  (14.05-14.76) (0.66-0.72)"
Central 6.31 7.88 0.80 0.50 0.57 0.89 7.02 7.84 0.90 16.73 22.62 0.74
(6.18 — 6.45) (777-799)  (0.78-0.82)"  (0.44—0.58) (0.51-0.63) (0.75—1.05) (6.83 —7.22) (7.69 — 7.98) (087-0.93)" (16.12—-17.37) (22.13-23.12) (0.71-0.77)"
Western 6.74 8.00 0.84 0.61 0.78 0.79 7.40 8.90 0.83 17.15 18.84 0.91
(6.60 — 6.88) (787-8.13)  (0.82-0.86)" (0.54-0.69) (0.70-0.86) (0.67—0.93)" (721 -17.59) (8.72 - 9.08) (0.80-0.86)"  (16.55—17.77) (18.31—19.38) (0.87 —0.95)"
Breast cancer
Year



2009 — 2013

2013 — 2017

2017 — 2021

Region

Eastern

Central

Western

10.75
(10.54 — 10.95)

10.75
(10.63 — 10.88)

10.63
(10.51 - 10.75)

11.15
(11.02 - 11.27)

11.14
(10.96 — 11.33)

9.42
(9.25-9.58)

8.12
(7.97 - 8.27)

8.74
(8.65 —8.84)

9.56
(9.46 —9.66)

9.82
(9.71 - 9.93)

8.77
(8.65 — 8.88)

8.19
(8.06 — 8.32)

1.32
(1.29-1.36)"

1.23
(1.21-1.25)"

111
(1.09-1.13)"

1.14
(1.12-1.15)"

1.27
(1.24- 1.30)

1.15
(1.12-1.18)"

0.79
(0.69 — 0.89)

0.77
(0.71 - 0.83)

0.71
(0.65—-0.77)

0.66
(0.60—0.71)

0.81
(0.73 - 0.91)

0.87
(0.78 —0.97)

0.79
(0.71 - 0.88)

0.89
(0.83 -0.94)

0.95
(0.89 - 1.01)

0.86
(0.80-0.93)

0.89
(0.82 — 0.96)

0.98
(0.89 - 1.07)

1.00
(0.85- 1.18)

0.86
(0.78-0.95)"

0.75
(0.67-0.83)"

0.76
(0.68-0.85)"

0.92
(0.80- 1.05)

0.89
(0.77- 1.02)

12.46
(12.17 - 12.75)

12.74
(12.56 — 12.93)

11.68
(11.51 - 11.85)

12,53
(12.36 — 12.72)

1257
(12.31 - 12.83)

11.09
(10.86 — 11.33)

10.36
(10.14 - 10.58)

10.84
(10.70 — 10.98)

11.11
(10.97 — 11.26)

11.60
(11.44 — 11.76)

1051
(10.35 - 10.68)

10.36
(10.17 - 10.56)

1.20
(1.17-1.24)"

1.18
(1.15-1.20)"

1.05
(1.03-1.07)"

1.08
(1.06- 1.10)"

1.20
(1.17-1.23)"

1.07
(1.04- 1.10)"

29.28
(28.30 —30.29)

29.34
(28.74 — 29.96)

27.81
(27.30 — 28.34)

32.42
(31.83 —33.02)

28.92
(28.11 - 29.75)

20.70
(20.03 —21.37)

15.79
(15.20 - 16.40)

16.71
(16.35 - 17.07)

18.28
(17.94 - 18.62)

19.61
(19.20 — 20.03)

17.26
(16.83 — 17.69)

13.77
(13.32 - 14.24)

1.85
(1.76 - 1.95)

1.76
(1.70 - 1.81)"

1.52
(1.48 - 1.56)

1.65
(1.61-1.70)"

1.68
(1.61-1.74)"

1.50
(1.43-157)"

"P < 0.05, the chi-square test was used to identify the significance of the mortality rate ratios between urban and rural areas (reference) obtained from the negative binomial

regression model from one. Cl confidence interval



Table S5 Age-specific cervical cancer mortality rate ratios between urban and rural areas by period and region in China, 2009 — 2021

Age Mortality rate (1/100,000, 95% CI) by period Mortality rate (1/100,000, 95% CI) by region
group 2009 — 2013 2013 — 2017 2017 — 2021 Eastern Central Western
(years) Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio
20—-24 0.04 0.04 1.02 0.04 0.09 0.49 0.06 0.10 0.59 0.03 0.05 0.72 0.05 0.12 0.42 0.09 0.13 0.69
(0.01 — (0.02 - (0.33 - (0.02 — (0.06 — (0.26 - (0.04 - (0.07 - (0.32 - (0.02 — (0.03 — (0.32 - (0.02 — (0.08 — (0.18 - (0.05 - (0.08 — (0.35 -
0.10) 0.08) 3.22) 0.07) 0.12) 0.89)" 0.10) 0.15) 1.08) 0.06) 0.08) 1.62) 0.10) 0.17) 0.96) " 0.15) 0.19) 1.37)
25-29 0.38 0.52 0.74 0.34 0.46 0.73 0.26 0.40 0.64 0.21 0.33 0.65 0.41 0.47 0.87 0.49 0.64 0.77
0.27 - (0.40 - (0.50 — 0.27 - (0.39 — (0.57 - (0.20 - (0.34 - (0.48 — 0.16 — 0.26 — (0.47 - 0.31 - (0.38 - (0.63 - (0.38 — 0.52 - (0.56 —
0.52) 0.66) 1.09) 0.41) 0.54) 0.94)" 0.32) 0.48) 0.84)" 0.27) 0.40) 0.89)" 0.54) 0.57) 1.22) 0.63) 0.77) 1.05)
30-34 104 1.01 1.03 1.10 1.48 0.75 0.79 1.06 0.74 0.72 0.91 0.79 111 1.24 0.90 1.34 1.70 0.79
(0.84 — (0.84 — (0.79 - 0.97 - (1.34 - (0.64 — (0.70 - (0.96 — (0.63 - (0.63 — (0.80 — (0.66 — (0.93 - (1.10 - (0.73 - (1.14 - (1.50 — (0.65—
1.27) 1.20) 1.35) 1.25) 1.63) 0.87)" 0.90) 1.18) 0.88)" 0.83) 1.04) 0.95)" 1.32) 1.40) 1.10) 1.56) 1.91) 0.96) "
35-39 213 2.01 1.05 1.95 2.19 0.89 1.62 2.16 0.75 1.56 1.77 0.89 1.92 2.03 0.95 2.21 2.78 0.80
(1.87 - (1.80 - (0.89 - (1.79 - (2.04 - (0.80 - (1.48 - (2.00 - (0.67 - (1.42 - (1.61 - (0.78 - (1.70 - (1.86 — (0.81 - (1.98 - (2.55 - (0.70 -
2.41) 2.25) 1.25) 2.12) 2.34) 0.99)" 1.78) 2.32) 0.85)" 1.72) 1.93) 1.01) 2.17) 2.22) 1.10) 2.46) 3.02) 0.91)"
40-44 359 3.00 1.20 3.86 4.10 0.94 3.06 3.57 0.86 3.05 2.86 1.07 3.68 3.64 1.01 4.10 5.23 0.78
(3.25 - (2.75 - (2.05 - (3.64 — (3.91 - (0.87 - (2.86 - (3.38 - (0.79 - (2.85 - (2.67 - (0.97 - (3.37 - (3.42 - (0.91 - (3.78 - (4.92 - 0.71 -
3.96) 3.26) 1.36)" 4.10) 4.30) 1.01) 3.27) 3.77) 0.93)" 3.27) 3.05) 1.17) 4.01) 3.87) 1.12) 4.43) 5.54) 0.87)"
45-49 596 4.99 1.20 5.97 6.53 0.91 5.33 6.55 0.81 4.67 5.27 0.89 6.53 6.51 1.00 6.86 7.90 0.87
(5.53—- (465—- (1L.08— (571— (631- (0.86 (5.08— (631—- (0.77- (443—- (5.03— (0.83- (6.14— (624- (0.93— (647— (753- (0.81-—
6.42) 5.34) 1.32)" 6.25) 6.76) -0.97)" 5.59) 6.79) 0.86) " 4.92) 5.51) 0.95)" 6.94) 6.80) 1.08) 7.27) 8.27) 0.94)"
50-54 6.42 7.17 0.90 12.06 13.33 0.91 8.79 11.72 0.75 7.41 8.84 0.84 11.17 12.31 0.91 11.94 15.15 0.79
(590- (6.68— (0.80-  (11.57—- (1290— (0.86— (8.44- (1138— (0.71— (7.07- (850—- (0.79- (10.56— (11.85— (0.85— (11.29— (14.53— (0.74—
6.98) 7.69) 1.00)" 12.57) 13.76) 0.95)" 9.16) 12.08) 0.79)" 7.76) 9.20) 0.89)" 11.81) 12.78) 0.97)" 12.61) 15.80) 0.84)"
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55-59

60 — 64

65 —-69

70 -74

75-179

80 -84

6.71 7.71 0.87 8.43 9.73 0.87 8.93 11.48
(6.18— (722— (0.79—- (8.05— (939 (0.82— (855—  (Il.11—
7.27) 8.22) 096)°  8.82) 1007) 092"  9.32) 11.86)

7.16 8.63 0.83 12.07 1438 084 10.79 13.37
(649 (8.03— (0.74— (11.53— (13.92— (0.79-  (10.32— (12.94—
7.88) 9.27) 093)°  12.64)  14.86)  089)"  11.28)  13.81)

8.33 1084  0.77 1370 1726 0.79 1210 1634
(747—-  (10.03— (0.67— (13.00— (16.65— (0.75— (11.56— (15.83 —
9.28) 11.69)  0.88)"  14.43) 17.88) 0.85)"  1266)  16.86)

8.47 12.15 0.70 12.89 18.44 0.70 12.58 19.36
(752—  (11.19- (0.61— (12.15— (17.71— (0.65—  (11.93— (18.69 —
9.50) 1317)  0.80)*  1366) 19.19)  0.75)*  1326)  20.05)

11.39 1307  0.87 14.94 1935 077 15.23 22.54
(10.13— (1195 (0.75—  (14.06— (1854— (0.72—  (1440— (21.68 -
12.76)  1427)  1.01) 15.86)  2020) 0.83)"  16.10)  23.43)

14.75 14.68 1.00 1788 1997  0.90 1673 22.38
(1286~ (13.15— (0.85— (1663~ (1895— (0.82— (15.65— (21.36—
16.83)  16.34)  1.19) 1921)  21.03) 098)*  17.86)  23.43)

0.78
0.74 -
0.82)*

0.81
(0.76 —
0.85)"

0.74
(0.70 -
0.78)"

0.65
(0.61 -
0.69)"

0.68
(0.63 -
0.72)"

0.75
(0.69 —
0.81)*

6.91
(6.58 —
7.25)

8.25
(7.82 -
8.69)

8.63
(8.13 -
9.16)

9.36
(8.75 —
9.99)

1057
(9.86 —
11.31)

12.92
(11.97 -
13.92)

8.43
(8.09 —
8.79)

10.61
(10.18 —
11.06)

12.11
(11.59 —
12.65)

14.14
(13.47 -
14.83)

16.36
(15.56 —
17.20)

17.71
(16.73 -
18.73)

0.82
0.77 -
0.87)"

0.78
0.73 -
0.83)"

0.71
(0.66 —
0.77)"

0.66
(0.61 -
0.72)"

0.65
(0.59 —
0.70)"

0.73
(0.66 —
0.80)"

10.33
(9.73 -
10.95)

12.25
(11.49 —
13.04)

15.17
(1421 -
16.18)

14.68
(13.61 —
15.80)

18.36
(16.98 —
19.81)

23.47
(21.41 -
25.68)

11.52
(11.07 -
11.98)

14.54
(13.99 —
15.10)

19.91
(19.18 —
20.67)

23.05
(22.10 -
24.03)

25.31
(24.17 -
26.50)

25.62
(2420 -
27.10)

0.90
(0.84 —
0.96)*

0.84
0.78 -
0.91)"

0.76
0.71 -
0.82)"

0.64
(0.59 —
0.69)"

0.73
(0.66 —
0.79)"

0.92
(0.82 -
1.02)

10.25
(9.67 -
10.86)

14.49
(13.67 -
15.33)

15.61
(14.69 -
16.56)

15.38
(14.34 —
16.48)

19.94
(1852 —
21.45)

22.04
(20.04 —
24.19)

12.40
(11.84 —
12.98)

15.49
(14.79 -
16.22)

17.37
(16.56 —
18.21)

18,51
(17.54 -
19.53)

21.09
(19.85 —
22.39)

20.61
(19.04 —
22.27)

0.83
0.77 -
0.89)*

0.94
(0.87 -
1.01)

0.90
(0.83 -
0.97)"

0.83
(0.76 —
0.91)"

0.95
(0.86 —
1.04)

1.07
(0.95 —
1.21)

“P < 0.05, the chi-square test was used to identify the significance of the mortality rate ratios between urban and rural areas (reference) obtained from the negative binomial

regression model from one. CI confidence interval
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Table S6 Age-specific breast cancer mortality rate ratios between urban and rural areas by period and region in China, 2009 — 2021

Age Mortality rate (1/100,000, 95% CI) by period Mortality rate (1/100,000, 95% CI) by region

group 2009 — 2013 2013 — 2017 2017 — 2021 Eastern Central Western

(years)  Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio Urban Rural Ratio

20—-24 0.4 0.15 0.93 0.09 0.10 0.96 0.05 0.09 0.55 0.08 0.08 1.01 0.05 0.11 0.45 0.10 0.14 0.74
(0.08 — (0.10- (0.50- (0.06 - (0.07—  (0.60 - (0.03- (0.06- (0.28— (0.05— (0.05— (0.57-— (0.02—-  (0.07—  (0.20 - (0.05- (0.09—-  (0.39 -
0.23) 0.22) 1.74) 0.13) 0.13) 1.52) 0.08) 0.13) 1.09) 0.12) 0.12) 1.80) 0.10) 0.16) 1.04) 0.17) 0.20) 1.43)

25-29 057 0.64 0.89 0.56 0.73 0.77 0.44 0.70 0.63 0.38 0.60 0.64 0.54 0.73 0.74 0.75 0.82 0.91
(0.44 — (0.51- (0.64— (048—- (0.65— (0.63 - (0.37- (0.61- (050- (0.32—- (0.51—- (0.51- (0.42- (0.62—  (0.56 - 0.61- (0.69—- (0.71-
0.73) 0.79) 1.23) 0.66) 0.83) 0.93)" 0.52) 0.80) 0.78)"  0.46) 0.69) 0.81)" 0.69) 0.85) 0.98)" 0.92) 0.98) 1.19)

30-34 186 1.89 0.98 1.95 2.27 0.86 151 2.01 0.75 1.50 2.06 0.73 1.96 2.04 0.96 1.86 2.15 0.87
(1.59 - (1.6 - (080- (1.77- (2.10— (0.76 — (137- (1.86— (0.67— (1.37—- (1.89- (0.64— (1.72-  (1.85- (0.82- (1.63—-  (1.93—- (0.73-
2.16) 2.16) 1.19) 2.13) 2.45) 0.97)" 1.65) 2.16) 0.84)" 1.64) 2.24) 0.83)" 2.22) 2.24) 1.12) 2.13) 2.39) 1.03)

35-39 3.92 3.62 1.08 3.36 3.89 0.86 3.34 3.81 0.88 3.57 4.03 0.89 3.39 3.70 0.92 3.28 3.67 0.89
(3.56 — (333- (09— (3.15- (3.69—- (0.79- (3.13- (3.60- (081- ((335- (3.79— (0.81- (3.08— (346— (0.82- 299- (341- (0.80-
4.30) 3.93) 1.23) 3.58) 4.10) 0.94)" 3.56) 4.03) 0.95)"  3.80) 4.27) 0.97)" 3.71) 3.95) 1.03) 3.58) 3.95) 1.00)

40-44 725 7.30 0.99 7.22 6.83 1.06 5.80 6.03 0.96 6.38 6.50 0.98 6.73 6.39 1.05 6.92 6.94 1.00
(6.76 — 691- (091- (691—- (6.58— (1.00- (5.52—- (5.78—= (0.90- (6.08— (6.22— (0.92- (6.31- (6.10—  (0.97 - (6.51-  (6.59—- (0.92 -
7.76) 7.71) 1.08) 7.54) 7.08) 1.12) 6.09) 6.28) 1.03) 6.69) 6.79) 1.05) 7.17) 6.69) 1.14) 7.35) 7.30) 1.08)

45-49 10.92 9.80 111 9.72 9.37 1.04 10.07 9.56 1.05 9.70 9.70 1.00 10.49 9.31 1.13 10.34 9.80 1.05
(10.33 - 9.33-  (1.04- (9.38— (9.10—  (0.99 - 9.72- (928- (L.01- (934—- (938- (0.95- (9.99- (8.98—  (1.06 - 9.86— (9.40—-  (0.99 -
11.54) 10.29) 1.20)" 10.07) 9.65) 1.09) 10.43) 9.85) 1.10)"  10.06) 10.03) 1.05) 11.00) 9.65) 1.20)" 10.83) 10.22) 1.12)
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50 -54

55-59

60 — 64

65 -69

70 - 74

75-179

80 — 84

16.22 1385 117 2064 1751
(1538—  (13.16— (L.09— (1999 (17.02—
17.09) 1457)  126)*  21.30)  18.00)

20.90 1683  1.24 1927 1454
(1996—  (16.11—- (L17- (18.69— (14.13—
21.88) 1757)  1.32)*  19.86)  14.96)

23.78 1650  1.44 2759  18.28
(2255-  (15.66— (134— (26.76— (17.76—
25.06) 1737)  155)°  2844)  18.82)

23.82 1671 1.43 2678  17.87
(2234 (1570— (131- (2580 (17.25-
25.38) 17.76)  156)*  27.79)  18.50)

26.65 1449  1.84 2520  15.46
(2494—  (1344— (167— (24.16— (14.79—
28.44) 1560) 2.03)*  26.28)  16.15)

33.00 1471 2.4 2901 1586
(3083 -  (13.52— (02— (2778 (15.12—
35.27) 1598)  2.49)°  30.29)  16.62)

43.44 1790  2.43 4490 1741
(40.16— (1621 (14— (42.89— (16.46—
46.92) 19.73)  2.75)°  46.98)  18.40)

1.18
(113 -
1.23)*

133
(1.27 -
1.38)"

151
(1.45 -
157)*

1.50
(1.42 -
1.58)*

1.63
(1.53 -
1.73)"

1.83
172
1.95)*

2.58
(2.40 —
2.77)"

15.18
(14.71 -
15.66)

17.41
(16.89 —
17.95)

23.93
(2322 -
24.65)

25.17
(2438 -
25.97)

24.05
(23.15 -
24.98)

28.14
(27.01 -
29.32)

4259
(40.87 -
44.37)

16.00
(15.60 —
16.42)

15.72
(1529 —
16.16)

17.65
(17.15 -
18.16)

18.19
(17.66 —
18.74)

17.51
(16.87 —
18.17)

18.33
(17.55 —
19.13)

19.98
(19.02 —
20.97)

0.95
(0.91 -
0.99) *

1.11
(1.06 —
1.15)"

1.36
(1.30 -
1.41)"

1.38
(132~
1.44)*

1.37
(1.30 -
1.45)"

154
(1.45 -
1.63)"

2.13
(2.00 -
2.27)"

16.11
(15.61 —
16.63)

19.25
(18.70 —
19.81)

27.30
(2652 —
28.09)

28.97
(28.04 —
29.92)

28.63
(2757 -
29.72)

32.33
(31.08 —
33.62)

47.50
(45.67 -
49.38)

15.75
(1529 —
16.22)

16.76
(1628 —
17.26)

19.90
(19.30 -
20.51)

20.06
(19.39 -
20.76)

18.95
(18.18 —
19.75)

18.58
(17.72 -
19.47)

21.06
(20.00 —
22.17)

1.02
(0.98 -
1.07)

1.15
(1.10 -
1.20)"

1.37
(1.32 -
1.43)"

1.44
(1.38 -
1.51)"

151
(1.43 -
1.60)"

1.74
(1.64 —
1.85)"

2.26
(2.11 -
2.40)"

18.17
(1739 -
18.98)

19.77
(18.95 —
20.63)

24.98
(23.90 -
26.10)

26.56
(25.28 —
27.88)

25.82
(24.40 —
27.29)

30.01
(28.24 —
31.85)

4153
(38.77 -
44.43)

16.02
(1550 -
16.56)

14.71
(1420 -
15.22)

16.32
(15.73 -
16.92)

17.68
(16.99 —
18.39)

16.00
(1521 -
16.82)

17.49
(16.55 —
18.48)

18.19
(17.00 -
19.44)

1.13
(1.07 -
1.20)"

1.34
(127 -
1.42)*

153
(1.45 -
1.62)"

1.50
(1.41 -
1.60)*

1.61
(1.50 -
1.74)*

1.72
(1.58 —
1.86)"

2.28
(2.08 -
2.51)"

17.31
(16.54 —
18.12)

16.41
(15.67 -
17.18)

19.56
(18.61 —
20.54)

17.81
(16.83 —
18.83)

17.55
(16.43 —
18.72)

23.34
(21.79 -
24.96)

34.07
(31.57 -
36.72)

16.50
(15.85 -
17.17)

1459
(13.98 —
15.21)

15.83
(15.11 -
16.56)

13.94
(1322 -
14.70)

12.81
(12.00 —
13.66)

13.94
(12.94 —
15.01)

15.23
(13.89 —
16.67)

1.05
(0.99 —
1.11)

1.13
(1.06 —
1.20)

1.24
(1.16 -
1.32)"

1.28
(1.18 -
1.38)"

1.37
(1.25 -
1.50)"

1.67
(151 -
1.85)"

2.24
(1.99 -
2.51)"

“P < 0.05, the chi-square test was used to identify the significance of the mortality rate ratios between urban and rural areas (reference) obtained from the negative binomial

regression model from one. CI confidence interval
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Fig. S1 Reported mortality rates for cervical cancer and breast cancer among women aged 20 — 84 years by age

group and in urban and rural areas in China, 2009 — 2021. a Cervical cancer. b Breast cancer
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Fig. S2 Age-specific mortality rate ratios between urban and rural areas by period and region in China, 2009 — 2021.

a Cervical cancer. b Breast cancer
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Fig. S3 Mortality trends with age group for cervical cancer by residence, period, and region in China, 2009 — 2021.
a Mortality trend with age group by residence and period. b Mortality trend with age group by residence and region.

The right Y-axis corresponds to the all-cancer mortality rate for 2017. MR mortality rate
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Fig. S4 Mortality trends with age group for breast cancer by residence, period, and region in China, 2009 — 2021. a
Mortality trend with age group by residence and period. b Mortality trend with age group by residence and region.

The right Y-axis corresponds to the all-cancer mortality rate for 2017. MR mortality rate
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