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Global and Regional Burden of Cervical Cancer

According to the number of cervical cancer cases, deaths, and DALYs
(Disability-Adjusted Life Years) in 2021, along with their age-standardised rates, the
burden of cervical cancer across five quintiles of the Socio-Demographic Index (SDI)
ranks from highest to lowest as follows: high SDI, medium-high SDI, medium SDI,
medium-low SDI, and low SDI regions. Among the 21 GBD (Global Burden of
Disease) regions, the burden of disease is most severe in Central Sub-Saharan Africa
and Southern Sub-Saharan Africa. Based on percentage changes in Age-Standardised
Incidence Rates (ASIR), Age-Standardised Mortality Rates (ASMR), and
Age-Standardised Disability Rates (ASDR) from 1990 to 2021, the disease burden has
generally decreased across all SDI regions, with the highest reduction observed in
high SDI regions. In the 21 GBD regions, with the exception of East Asia and Eastern
Europe where ASIR increased, the disease burden has decreased in all regions, with
Australasia experiencing the most significant reduction. The global disease situation

has improved.
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Supplementary Table 1. The number of cervical cancer cases, deaths, and DALY
for 2021, along with their age-standardised rates, and the percentage changes in
age-standardised rates from 1990 to 2021[1].

Global and Regional Burden of Breast Cancer

According to the number of breast cancer cases, deaths, and DALYs in 2021, along
with their age-standardised rates, the highest ASIR is found in high SDI regions,
while the highest ASMR and ASDR are observed in low SDI regions. Among the 21
GBD regions, High-income North America has the highest ASIR, and Southern
Sub-Saharan Africa has the highest ASMR and ASDR. Based on percentage changes
in ASIR, ASMR, and ASDR from 1990 to 2021, all three indicators have decreased in
high SDI regions, while the ASIR has increased and ASMR and ASDR have
decreased in medium-high SDI regions. In medium, medium-low, and low SDI
regions, all three indicators have increased. In the 21 GBD regions, the disease burden

has increased in most regions, although some regions have experienced a reduction in



burden. Globally, the ASIR has increased, while the ASMR and ASDR have

decreased.
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Supplementary Table 2. The number of breast cancer cases, deaths, and DALY for
2021, along with their age-standardised rates, and the percentage changes in
age-standardised rates from 1990 to 2021[1].

Global and Regional Burden of Uterine Cancer

According to the number of uterine cancer cases, deaths, and DALY's in 2021, along
with their age-standardised rates, the highest disease burden is found in high SDI
regions. Among the 21 GBD regions, High-income North America has the highest
ASIR, while the Caribbean has the highest Rate ASMR and ASDR. Based on
percentage changes in ASIR, ASMR, and ASDR from 1990 to 2021, the ASIR has
increased in all SDI regions. However, except for slight increases in the ASDR in
medium-low SDI regions and in the ASMR in high, medium, and medium-low SDI

regions, the ASMR and ASDR have decreased in most regions. In the 21 GBD regions,



the disease burden has increased in most areas, although some regions have
experienced a reduction in burden. Globally, the ASIR has increased, while the ASMR
and ASDR have decreased.
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2021 ASR per Percentage change in 2021 ASR per Percentage change in 2021 ASR per Percentage change in
2021 counts ” = 2021 counts 2021 counts
100.000 people ASR, 1990-2021 100,000 people ASR. 1990-2021 100,000 people ASR, 1990-2021
473614 97672 2562943
Global 10.36 (9.4211.24) 017 (0.10.25) 2.11(1.87234) 019 (-0.25-0.12) 56.15 (50.07.62.37)  -0.19 (-0.25.-0.1)
(429916,513667) (86516,108062) (2291154,2846493)
SDI
192348 i 734544
High SDI 19.55 (18.282035)  0.42 (0.38.0.47) 31632 (27718.33735) 2.69 (2.412.84) -0.04 (-0.080) 7179 (66.24,76.26)  0.02 (-0.02,0.06)
e (176602,200771) (668472,783437)
High-middle SDI Lasze 14.23 (12.89.15.75) 0.2 (0.10.32) 26208 (23400.29081) 2.39 (2.13.2.66) 025 (031018 OTOM 65.74 (58.93,73.57)  -0.27 (-0.34-0.18)
i (134698,163707) e SR S -7 . - ? S (619011,767227) SHURERSS TSRS
. 89597 657004 < -
Middle SDI 6.09 (4.97.7.2) 0.24 (0.06,0.49) 22901 (19105,26696) 1.61 (1.35,1.87) -0.27 (-0.37-0.14) o = 45.05 (36.88,52.7) -0.28 (-0.39.-0.13)
(73107.106231) (537305,770072)
347307
Low-middle SDI 32819 (28267.40107) 4.13 (3.56,5.08) 0.4(0.21,0.67) 12186 (10479,15343) 1.64 (1.42.2.07) 0.04 (-0.1,0.23) 3.77 (37.4154.37)  0.04 (-0.11.0.26)
(295309.429622)
132394
Low SDI 9976 (7949.12808)  3.58 (2.87.4.59) 021 (-0.0L0.53) 4579 (36465910)  1.83 (1.46.2.36) DOLCOISO2) oo sy A6ET46029) 002021029
GBD regions
Andean Latin America 3143 (23334067) 9.9 (7.412.9) 0.18 (-0.1L0.54) 976 (730.1264) 317 (2374.1) 027(-0.44-0.07) 26092 (19387.33753) 82.94 (61.69.107.41) -0.27 (-0.44,0.07)
Australasia 3752(32484218)  14.65 (12.84.16.34) 049 (0.28.0.72) 630 (520,714) 2.12(1.782.39) 0.04(-0.1,0.18) 14287 (12382.16061) 53.92 (47.26,6021)  0.06 (-0.08,0.2)
144.02
Caribbean 4930 (4284,5674) 17.48 (15.17,20.1) 0.5(0.29,0.72) 1544 (1334,1793) 5.38 (4.63,6.24) 0.26 (0.08,0.44) 40332 (34534.47029) (122.94.168.01) 0.24 (0.06,0.44)
Central Asia 4813 (4250.5449)  9.71 (8.6.10.95) 0.07(-0.180.05) 1243 (1105.1404)  2.68 (2.4.3.01) 027(-0.35-0.18) 36941 (32386.42249) 75.47 (66.42.85.96) -0.29 (-0.38.0.19)
124598
Central Europe 23183 (20849,25383) 20.7 (18.66,22.7) 0.52 (0.35.0.69) 5520 (4946,6020) 417 (3.774.57) 0(-0.1,0.09) (iTPE55136803) 105.93 (95.65,116.22) -0.04 (-0.14,0.06)
Central Latin America 9848 (8611.11228)  7.08 (6.19.8.06) 0.6(0.4.0.84) 2023 (25553300)  2.15 (1.882.42) 0.03(-0.110.17) 81388 (7035692791) 58.74 (50.83,66.9)  0.11(-0.040.28)
Central Sub-Saharan Africa 1334 (862,1935) 4.07(2.645.92) 0.28 (-0.15.0.88) 623 (405.898) 2.14(1.413.16) 0.07 (-0.29,0.55) 18469 (11860,26670) 55.82 (36.31,80.74)  0.05 (-0.31,0.54)
75544 425142
East A 673 (5.02.9.23 0.2 (-0.140.73 14233 (10580.19160) 1.25 (0.93.1.69) -0.47 (-0.61.-0.26] 38.20 (28.87.5L.57)  -0.47 (-0.62.-0.23
e (56834,103404) e EnmaTy S ey (0610260 30035.571203) (81875137 ¢ )
Eastern Europe 58604 (52898,64769) 29.7 (26.77,32.9) 0.48 (0.33,0.64) 10284 (9284,11435)  4.65 (4.185.2) 0.05 (-0.05,0.17) areay. 133,05 0.03 (-0.08,0.15)
(242688.303332)  (118.82.149.61)
Eastern Sub-Saharan Africa 3920 (2831.5438) 4.1 (35.59) 016 (-0.110.57) 1846 (13462528) 217 (1.59.2.95) 0.04 (-0.250.27) 53314 (38467.74534) 54.81 (39.975.48)  -0.07 (:0.29,0.27)
High-income Asia Pacific 13825 (12301,15052) 8.31(7.57.9.04) 0.91(0.76,1.12) 3937 (3194.4379) 1.65 (1.44,1.8) -0.11 (-0.19-0.01) 88362 (77557,96560) 47.34 (42.79,51.08) 0 (-0.1,0.13)
103521 320721
igh- £ 317 3.2 59 (0.53, 3051 (11659.13866) 3.57 (3.23.3 S 2(91.5.105.63) 0.2 3
High-income North America o2 (e 1.78 (29.8833.21)  0.59 (0.53.0.64) 13051 (11659.13866) 3.57 (3.233.77) 0.21(0.17.0.25) G0y SSTPOLSI0569) 029025039
86201
North Africa and Middle East 17293 (12672.20569) 7.07 (5.17.8.4) 0.79 (0.41.1.26) 2895 (21923444)  1.34(1.01,1.6) DO2E022022) Lo o0y 3571 (27.1242.52)  -0.02 (-0.22,0.23)
Oceania 353 (201.540) 819(475.1227)  0.18(-0.150.74) 133 (76202) 3.55 (2.06.5.32) 0.13(-0.190.68) 4281 (24046666)  100.13 (56.81,152.2) 0.13 (-0.21,0.69)
256842
South Asia 23668 (19818,31544) 2.99 (2.53.97) 0.46 (0.18.0.87) 9237 (7688.12339)  1.24 (1.03,1.66) 0.02(-0.18.0.32) 3235 (27.0443.28)  0.03 (-0.180.33)
Southeast Asia 25169 (17367,30769) 6.55 (4.56,7.99) 0.39(0.160.7) 7379 (5307.9003) 2.03 (1.472.47) 0.02 (-0.15,0.24) (156601279317) 59.51(41.41,72.97)  0.03 (-0.16,0.26)
Southern Latin America 3330 (30063667) 7.2 (6.5.7.96) 0.02 (-0.13.0.1) 997 (889.1092) 2(1.792.18) 032(-04-0.25) 23383 (2111625642) 49.91 (45.2655.08)  -0.34 (-0.41,:0.27)
Southern Sub-Saharan Africa 2239 (16942626)  6.47 (4.86,7.56) 0.8 (0.33,1.18) 955 (707.1115) 2.94(2.153.41) 0.55 (0.12,0.91) 24997 (18912.20447) 72.06 (54.2184.72)  0.53 (0.13,0.88)
“Tropical Latin America 10338 (9586,10989)  7.27 (6.74.7.72) 0.23 (0.15,0.32) 3422 (3117.3657) 2.4(2.19257) -0.16 (-0.21,-0.1) 87478 (80858,92650) 61.58 (56.94.65.2) -0.12 (-0.17.-0.06)
294933
Western Europe 80965 (72642.85885) 18.48 (17.01.19.49) 036 (0.28.0.44) 14032 (11932.15203) 2.53 (2.232.71) DOTCOIOD sty FHETOSBD  -005(0.10)
Western Sub-Saharan Africa 3842 (2947.4938) 3.55(2.734.5) 0.44 (0.17.0.83) 1811 (1396,2280) 1.9 (1.482.37) 0.23 (-0.02,0.57) 49292 (37907,63476) 45.23 (34.73,57.3) 0.17 (-0.05,0.5)

Supplementary Table 3. The number of uterine cancer cases, deaths, and DALY for
2021, along with their age-standardised rates, and the percentage changes in
age-standardised rates from 1990 to 2021[1].

National GCs Burden

The results show that the ASMR for OC is highest in the UAE, with lower rates in
other regions (Supplementary Figure 1A). The ASMR for CC is higher in East Africa,
while it is lower in North Africa and the Middle East (Supplementary Figure 1B). The
ASMR for BC is highest in the UAE, followed by South Africa, with lower rates in
other regions (Supplementary Figure 1C). The ASMR for UC is highest in the UAE,
with lower rates in other regions (Supplementary Figure 1D).

The Annual Percentage Change (APC) from 1990 to 2021 shows that the ASMR for
OC has increased relatively significantly in Ecuador, Venezuela, and Georgia
(Supplementary Figure 1E). The ASMR for CC has shown slight increases in Russia,
Italy, South Africa, and Egypt, while decreasing in other regions (Supplementary
Figure 1F). The ASMR for BC has increased relatively significantly in South Asia,



Africa, and the Middle East (Supplementary Figure 1G). The ASMR for UC has
increased relatively significantly in Italy, with smaller or decreasing trends in other

regions (Supplementary Figure 1H).
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Supplementary Figure 1. ASMR for four types of GCs across 204 countries and
regions in 2021, and their APC from 1990 to 2021. OC-ASMR (A), CC-ASMR (B),
BC-ASMR (C), UC-ASMR (D), APC (E-H).

The Age-Standardised Death Rate (ASDR) patterns are generally consistent with the

ASMR patterns (Supplementary Figure 2A-H).
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Supplementary Figure 2. ASDR for four types of GCs across 204 countries and
regions in 2021, and their Annual Percentage Change (APC) from 1990 to 2021.
OC-ASDR (A), CC-ASDR (B), BC-ASDR (C), UC-ASDR (D), APC (E-H).

The ASMR for OC fluctuates and increases with SDI up to around 0.81, after which it
decreases with increasing SDI (Supplementary Figure 3A). The ASMR for CC shows
a negative correlation with SDI (Supplementary Figure 3B). The ASMR for BC
fluctuates and increases with SDI up to around 0.75, then decreases with increasing
SDI (Supplementary Figure 3C). The ASMR for UC fluctuates and increases with
SDI up to around 0.81, after which it decreases with increasing SDI (Supplementary
Figure 3D).
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Supplementary Figure 3. ASMR burden of GCs across 204 countries and regions in
2021. OC (A), CC (B), BC (C), UC (D).

The ASDR patterns are generally consistent with the ASMR patterns (Supplementary
Figure 4A-H).
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Supplementary Figure 4. ASDR burden of GCs across 204 countries and regions in
2021. OC (A), CC (B), BC (C), UC (D).

Global GCs Burden by Age

For all four types of GCs, the highest death toll occurs in the 40-59 and 60-79 age
groups, while the lowest death toll occurs in those under 20 years old (for UC, the
highest death toll occurs in the 60-79 age group, with no deaths in the <20 age group).
The mortality rate for all four types of GCs decreases as age groups become younger.
OC Mortality Rate: There is an overall decreasing trend over time for the 60-79 and
80+ age groups, while the trends for the other age groups are not as
evident(Supplementary Figure 5A). CC Mortality Rate: There is an overall decreasing
trend over time for the 40-59, 60-79, and 80+ age groups, with no clear trend for the
other two age groups (Supplementary Figure 5B). BC Mortality Rate: The mortality
rate remains relatively stable, with no evident trend (Supplementary Figure 5C). UC
Mortality Rate: The 80+ age group initially shows a decrease over time, followed by a

few years of increase and then a subsequent decrease. The 40-59 and 60-79 age



groups show an overall decreasing trend over time, while the 20-39 age group shows

no clear trend, and the <20 age group has a mortality rate of 0 (Supplementary Figure
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Supplementary Figure 5. Global GCs Mortality Counts and Rates by Age Group
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(1990-2021). OC (A), CC (B), BC (C), UC (D).

The number of DALY for all four types of GCs is highest in the 40-59 and 60-79 age
groups, with the <20 age group having the fewest (for UC, the <20 age group has 0
DALYs). OC DALY Rate: The highest DALY rate is in the 60-79 age group, followed
by the 80+ age group. For the 40-59, 60-79, and 80+ age groups, there is an overall
decreasing trend over time, while the trends for the other two groups are not as
evident (Supplementary Figure 6A). CC DALY Rate: The highest DALY rate is in the
40-59 age group, followed by the 60-79 age group. All age groups, except for the <20
age group, show a decreasing trend over time (Supplementary Figure 6B). BC DALY
Rate: The DALY rate decreases as age groups get younger. For the 80+ age group, the
DALY rate increases over time initially, stabilizes for a period, and then decreases.

The 40-59 and 60-79 age groups show an increasing trend over time, while the trends



for the other two age groups are not as evident (Supplementary Figure 6C). UC DALY
Rate: The highest DALY rate is in the 60-79 age group, followed by the 80+ age
group. All age groups show an overall decreasing trend over time, with the <20 age

group having 0 DALYs (Supplementary Figure 6D).
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Supplementary Figure 6. Global GCs DALY Counts and DALY Rates by Age Group
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Age-Period-Cohort (APC) Model Assessing the Independent Impact of GCs
Burden

Age Effect Longitudinal Curves

OC Mortality: Mortality increases with age until 90-95 years old, after which it
decreases as age increases (Supplementary Figure 7A). CC Mortality: Mortality
increases with age until around 55-60 years old, after which it stabilizes
(Supplementary Figure 7D). BC Mortality: Mortality increases with age

(Supplementary Figure 7G). UC Mortality: Mortality increases with age until around



90-95 years old (Supplementary Figure 7J).

Period Effect Rate Ratios

OC and CC Mortality: Mortality rates show a downward trend over time
(Supplementary Figures 7B and 7E). BC and UC Mortality: Mortality rates decrease
until around 2015, after which they start increasing (Supplementary Figures 7H and
7K).

Cohort Effect Rate Ratios

OC Mortality: Mortality first decreases with the birth cohort, then increases after 1972
(Supplementary Figure 7C). CC Mortality: Mortality decreases with the birth cohort
(Supplementary Figure 7F). BC Mortality: Mortality decreases with the birth cohort,
then increases after 1972 (Supplementary Figure 7I). UC Mortality: Mortality

decreases with the birth cohort (Supplementary Figure 7L).

A B c
Langitudinal Age Curve Perlod RR Cohart AR

_ f/'
4
V4
o
&
45
o
i
4
1
L
3

Langitudinal Age Curve Perlod AR Cahort AR

O \;“\L\r A

TOg,

/|
4
/
d
/

Langitudinal Ags Curve Paricd R Cohort AR

i
| : E ;
: &
_ ' 4
1 )y
7/
/
}
e ("
p
L
k!
<%



Supplementary Figure 7. Age-Period-Cohort Analysis of Mortality Rates for Four
Types of GCs (1990-2021). OC (A-C), CC (D-F), BC (G-I), UC (J-L).

Age Effect Longitudinal Curves

OC DALY Rate: The DALY rate increases with age until 65-70 years old, then
decreases as age increases (Supplementary Figure 8A). CC DALY Rate: The DALY
rate increases with age until 50-55 years old, then decreases (Supplementary Figure
8D). BC DALY Rate: The DALY rate increases with age until 55-60 years old, then
decreases, and increases again after 75-80 years old (Supplementary Figure 8G). UC
DALY Rate: The DALY rate increases with age until 65-70 years old, then fluctuates
and decreases (Supplementary Figure 8J).

Period Effect Rate Ratios

The change in DALY rate over time is nearly identical to that of the mortality rate
(Supplementary Figure 8B,8E,8H,8K).

Cohort Effect Rate Ratios

The change in DALY rate over the birth cohort is nearly identical to that of the

mortality rate (Supplementary Figure 8C,8F,81,8L).
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Supplementary Figure 8. Age-Period-Cohort Analysis of DALY Rates for Four
Types of GCs (1990 - 2021). OC (A-C), CC (D-F), BC (G-I), UC (J-L).

Risk Factors

The risk factors for CC mortality include Smoking and Unsafe sex (Supplementary
Figure 9). The ASMR for CC diseases due to Unsafe sex is significantly higher than
that due to Smoking. In different SDI regions, the CC disease ASMR due to both risk
factors is the highest in low-SDI regions. In different GBD regions, the CC disease
ASMR due to both risk factors was highest in Eastern Sub-Saharan Africa in 1990,
and in Southern Sub-Saharan Africa in 2021.
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Supplementary Figure 9. Distribution of Risk Exposure Factors Contributing to CC
Mortality in 1990 and 2021.

Risk Factors for BC Mortality include Alcohol use, Diet high in red meat, High
body-mass index, High fasting plasma glucose, Low physical activity, Secondhand
smoke, and Smoking (Supplementary Figure 10). The ASMR for BC diseases due to a
Diet high in red meat is significantly higher than that caused by other risk factors. In
different SDI regions, the BC disease ASMR due to risk factors is the highest in
high-SDI regions. In different GBD regions, the BC disease ASMR due to risk factors

was highest in Western Europe in 1990, and in Southern Sub-Saharan Africa in 2021.
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Supplementary Figure 10. Distribution of Risk Exposure Factors Contributing to BC

Mortality in 1990 and 2021.

Risk Factor for UC Mortality is limited to High body-mass index (Supplementary

Figure 11). In different SDI regions, the ASMR for UC diseases due to High

body-mass index was highest in high-SDI regions in 1990 and remains the highest in

high-SDI regions in 2021. In different GBD regions, the UC disease ASMR due to

this risk factor was highest in Eastern Europe in both 1990 and 2021.
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Supplementary Figure 11. Distribution of Risk Exposure Factors Contributing to UC
Mortality in 1990 and 2021.



