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Cervical cancer burden and trends in China, 2000–2020: Asia-
Pacific international comparisons and insights for elimination 
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ABSTRACT	 Objective: Cervical cancer is a growing concern in China, especially among women who reside in rural areas and older women. 
Understanding age- and region-specific trends in cervical cancer is vital for informing policy and assessing progress toward WHO 
elimination targets.
Methods: The 2000–2020 data from 22 long-standing registries contributing to the China national cancer registry was analyzed to 
estimate age-standardized incidence and mortality rates (ASIR and ASMR, respectively). Joinpoint regression yielded an average 
annual percentage change (AAPC) stratified by age group (<35, 35–64, 65–74, and ≥75 y) and by urban-rural area. The comparative 
analysis included GLOBOCAN Overtime data from selected Asia-Pacific countries.
Results: The ASIR tripled in China between 2000 and 2020 before stabilizing (AAPC = 6.5%), while the ASMR rose steadily (AAPC 
= 3.9%). The urban incidence declined after 2009 among women <35 y, while rural trends were broadly stable. The ASIR and 
ASMR increased in urban areas among women 35–64 y of age, while rural areas had a rising ASIR and a stable ASMR, suggesting 
potential screening effects. In contrast, women ≥65 y of age had a steadily increasing incidence and mortality in rural and urban 
areas. Australia and Republic of Korea had consistent declines in the ASIRs and ASMRs compared to other Asia-Pacific countries, 
whereas Japan exhibited rising trends. The Philippines experienced a surge in mortality rates, despite incidence rates remaining 
stable or declining.
Conclusions: The cervical cancer burden in China has begun to plateau but large disparities persist by age and geography. To 
achieve elimination of cervical cancer, it is imperative to implement tailored strategies that prioritize the urgent expansion of HPV 
vaccination programs, the deployment of high-efficacy screening methods, and the universal access to treatment throughout the 
nation.
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Introduction

Cervical cancer is among the most preventable malignancies, 
yet cervical cancer remains the fourth most common cancer 
and the fourth leading cause of cancer-related deaths among 
women globally1. In 2022, approximately 662,301 new cases 

and 348,874 deaths occurred worldwide with nearly 60% of the 
burden was concentrated in Asia1,2. Motivated by these avoida-
ble losses, the World Health Organization (WHO) announced 
the Global Cervical Cancer Elimination Initiative in 2020. The 
WHO set “90-70-90” targets, as follows: 90% of girls should be 
vaccinated against human papilloma virus (HPV) by 15 y of 
age; 70% of women 35–45 y of age should undergo high-quality 
cervical screening; and 90% of women with cervical disease 
should receive treatment. The overall aim of the 2020 Global 
Cervical Cancer Elimination Initiative was to reduce the inci-
dence of cervical cancer to <4 per 100,000 by 21003.

Nearly one-fifth of the world’s women reside in China. 
Therefore, progress toward achieving global elimination 
of cervical cancer within China is critical. China reported 
approximately 150,659 new cervical cancer cases and 55,694 
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related deaths in 2022 according to the International Agency 
for Research on Cancer (IARC) GLOBOCAN 2022 and the 
National Central Cancer Registry (NCCR). It was reported that 
85,459 cases and 30,194 deaths occurred in urban areas, while 
65,200 cases and 25,500 deaths occurred in rural areas2,4,5. 
Over the past two decades, the age-standardised incidence 
rate (ASIR) has increased from 3.1 per 100,000 in 2000 to  
>13 per 100,000 in 2022, while the age-standardised mortality 
rate (ASMR) has risen nearly 4-fold during the same period4-6. 
Projections from Cancer Tomorrow suggest that this upward 
trend will not persist indefinitely. The number of new cases is 
expected to increase to 168,605 by 2035 (+11.9% compared 
to 2022) before declining slightly to 165,597 by 2045 (+9.9% 
compared to 2022)7. These estimates indicate that the national 
burden is likely to peak around 2040, then stabilise rather than 
continuing to increase steeply.

To address this challenge, China has implemented several 
large-scale interventions. The National Cervical and Breast 

Cancer Screening Programme for Rural Women, which was 
launched in 2009, currently covers nearly all county-level 
regions and offers cytology or visual inspection using acetic 
acid/visual inspection with Lugol’s iodine (VIA/VILI) screen-
ing to women 35–64 y of age. However, population coverage 
remains suboptimal. Specifically, only 37% of women in this 
age group were screened for cervical cancer in 2018–20198. 
After intensified efforts, the rate increased to approximately 
52% by 2023. But the cervical cancer screening rate was still 
well below the WHO 70% target9. Although HPV vaccines 
were first licensed in China in 2016, limited domestic sup-
ply, high out-of-pocket costs, and insufficient public financ-
ing have kept the full-course uptake rate at only 10.2% and 
the first-dose uptake rate at approximately 6.2% among 
adolescent girls in 202210. Pilot initiatives involving HPV 
self-sampling, screen-and-treat algorithms, and artificial 
intelligence-assisted cytology show promise but remain une-
venly implemented, while persistent geographic inequities in 

Rationale & research questions
• Rising burden with urban-rural disparities in China
• Limited cross-national evidence in Asia-Pacific
Objectives
• Update national estimates and long-term trends
• Compare China’s trajectory with Asia-Pacific

prevention strategies

Major findings & policy

Key findings

• China’s mortality plateaued nationally
or in urban areas after 2016

• Rural mortality in women 35–64 y
stabilized post 2009; ≥65 y continued
rising

• International trends: declining rates in
Australia and republic of Korea; rising
incidence in Japan; increasing mortality
in the Philippines

Policy implications

• Expand school-based HPV
vaccination 

• Scale primary HPV testing with self-
sampling & screen-and-treat in
underserved areas

• Ensure standardized, quality-assured
treatment nationwide

Data sources & methods
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• China: 22 registries NCCR

(2000–2020)  
• Asia-Pacific: GLOBOCAN
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Study flowchart  Cervical cancer burden and trends in China and selected Asia-Pacific countries, 2000–2020. This study flow summarizes the 
rationale, methods, main findings, and policy implications of the study. National data were derived from 22 long-standing cancer registries 
in China (2000–2020), complemented by GLOBOCAN Overtime data for Australia, the Republic of Korea, Japan, and the Philippines. Analyses 
estimated age-standardized incidence and mortality rates (ASIR, ASMR) by age group (<35, 35–64, 65–74, ≥75 y) and by urban–rural areas, 
using joinpoint regression to calculate annual percent change (APC) and average annual percent change (AAPC) with reference to key policy 
milestones (2009 national screening program, 2016–2017 HPV vaccine introduction). The results highlighted a plateau in incidence and mor-
tality nationally and in urban areas after 2016, persistent increases among older women (≥65 years), and widening urban–rural disparities. 
International comparisons showed favorable declines in Australia and republic of Korea, in contrast to rising incidence in Japan and increasing 
mortality in the Philippines. Policy implications emphasize expanding HPV vaccination, scaling up HPV-based screening with self-sampling in 
underserved areas, and ensuring nationwide access to quality-assured treatment to achieve elimination goals.
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healthcare resources and health literacy continue to hamper 
nationwide progress11.

It was essential to place the China experience within the 
broader Asia–Pacific context to strengthen the regional rel-
evance of our analysis. Comparisons within this region, 
particularly among East Asian countries, are especially 
meaningful because these nations share relatively simi-
lar socio-demographic profiles, yet differ with respect to 
specific cervical cancer prevention strategies, programme 
coverage, and implementation timelines. Such similarities 
reduce unmeasured confounding, while differences provide 
opportunities to identify policy-relevant drivers of divergent 
trends12,13. For example, the Republic of Korea has maintained 
a nationwide, organised cytology screening programme since 
1999 (biennial Pap smears) and introduced adolescent HPV 
vaccination into the National Immunization Program in 2016, 
achieving high screening participation with growing vac-
cine uptake14-16. Cervical cancer screening in Japan remains 
primarily cytology-based with a 2-y interval and national 
coverage between 50% and 60%. Moreover, the proactive rec-
ommendation by the government for HPV vaccination was 
suspended from 2013 until the nationwide resumption in 2022, 
which contributed to a persistently low vaccine uptake17-20. In 
contrast, the Philippines bears a comparatively higher burden 
than these peers with very low HPV vaccine coverage and 
limited population-level screening (primarily VIA), reflecting 
fragmented implementation and low participation13,21,22.

Even though China has a pivotal role in Asia-Pacific region, 
few studies have compared the Asia-Pacific burden and pro-
gramme progress with neighbouring countries that have simi-
lar demographics but different disease prevention and control 
policies. Understanding how China compares to regional 
leaders, strong improvers, countries with partial-progress and 
high-burden late adopters can help identify transferrable strat-
egies and gaps23.

Against this backdrop, a comprehensive evaluation of the 
cervical cancer burden and control in China was under-
taken, integrating NCCR registry data (2000–2020) with 
GLOBOCAN 2022 and GLOBOCAN Overtime estimates 
for cross-national benchmarking. Specifically, the aims of 
the current study were as follows: (1) provide the most recent 
national estimates of ASIR and ASMR and the temporal 
trends; (2) compare the trajectory in China with selected Asia-
Pacific comparators that span the full burden of the region 
and programme spectrum; and (3) relate observed trends 
to HPV-vaccination and screening coverage to highlight 

strategic priorities for achieving the WHO elimination tar-
gets in China.

Materials and methods

Study design and setting

A population-based time-trend analysis of cervical cancer in 
China was performed between 2000 and 2020. In addition, a 
parallel cross-national comparison was carried out among the 
selected countries within the Asia-Pacific region. Reporting of 
this study adhered to the STROBE checklist for observational 
time-series studies. The international comparative component 
is policy-anchored, so the time trends were aligned with pre-
specified country-specific milestones in vaccination and screening 
to enable descriptive interpretation across programme archetypes.

Data sources and case ascertainment in China

Incidence and mortality data were extracted from 22 
long-standing, high-quality cancer registries (11 urban and 
11 rural) certified by the NCCR24. All registries provided 
individual-level records for each calendar year. Mid-year pop-
ulation denominators, categorized into 5-y age groups (0–4 to 
≥85 y) and stratified by urban/rural classification and calendar 
year, were obtained from the National Bureau of Statistics.

Female cases diagnosed with invasive cervical carcinoma 
(ICD-10 C53) were extracted from the datasets. Records were 
aggregated into eighteen 5-y age categories for the purposes of 
standardization. Cases were grouped into three clinically signif-
icant age bands for descriptive analyses: (1) 0–34 y age group, 
representing the young population potentially impacted by the 
HPV vaccination policies; (2) 35–64 y age group, representing 
the target population for cancer screening programmes; and (3) 
65–74 and ≥75 y age group, representing the elderly population.

Selection of comparator countries and 
international data sources

Two predefined eligibility criteria for selecting comparator 
countries were applied to evaluate the cervical cancer trends 
in China in a broader regional context: (1) availability of 
consistently reported, high-quality cervical cancer incidence 
and mortality data for 2000–2020 from GLOBOCAN/IARC 
(Table S1); and (2) documented national prevention and 
control strategies, including HPV vaccination and organised 
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screening programmes. Within this eligible pool a subset that 
spans the full regional gradient from a very low-to-a very high 
disease burden and from a high-to-low programme coverage 
were deliberately selected so that China could be benchmarked 
against both advanced and lagging settings.

“Programme archetypes” were operationalized to fur-
ther enhance interpretability, as follows: (a) high-coverage, 
integrated programmes (Australia); (b) organised cytology 
screening with rising vaccination (the Republic of Korea); (c) 
mixed progress characterised by vaccination disruption and 
cytology-based screening (Japan); and (d) late/low-coverage 
adopters (the Philippines). Country-specific policy milestones 
(e.g., introduction/suspension/resumption of HPV vaccina-
tion, transitions to primary HPV testing vs. continued cytol-
ogy, and national recall/triage systems) were curated for each 
comparator and used as contextual anchors in the comparative 
analysis. Although Australia differs in ethnic composition from 
East Asian settings, it represents the current global benchmark 
for cervical cancer prevention with near-optimal HPV vacci-
nation coverage and nationwide HPV-based screening, thereby 
providing a “best-practice” reference point against which the 
progress in China can be assessed (Table 1).

Age-specific standardised incidence and mortality for 2022 
were extracted from GLOBOCAN 2022 (IARC) for these 
comparators2. Retrospective trend estimates for 2000–2020 
were downloaded from GLOBOCAN Overtime (International 
Agency for Research on Cancer, May 2025 release)36, which 
provides retrospectively harmonised estimates for every coun-
try14. National HPV-vaccination coverage (girls 9–14 y of age) 
and organised screening participation (women 30/35–64 y 
of age) for 2009–2022 were collated from the WHO/United 
Nations International Children’s Emergency Fund (UNICEF) 
Joint Reporting Forms37, National Immunisation Programme 
bulletins38,39, the Catalan Institute of Oncology (ICO) and 
the International Agency for Research on Cancer (IARC) 
Information Centre on HPV and Cancer (HPV Information 
Centre)40, and the Ministry of Health statistical yearbooks26,41, 
which ensured harmonised, policy-relevant inputs for 
cross-country comparisons.

Statistical analysis

Age-specific incidence and mortality rates were calculated 
per 100,000 woman-years. ASIR and ASMR were computed 
using the direct method and standardised to the Segi/WHO 
world standard population. This adjustment accounted for 

population ageing and allowed valid comparisons across time 
periods, geographic regions, and demographic subgroups. Due 
to data availability, incidence trends were analyzed through 
2017 (or 2015 for Japan), while mortality extended to 2020 (or 
2019 for the Philippines), which may obscure late-phase diver-
gence between incidence and mortality.

Temporal trends in the ASIR and ASMR from 2000–2020 
were analysed using the Joinpoint Regression Program (ver-
sion 5.4.0; National Cancer Institute, Bethesda, MD, USA). 
Candidate models allowed up to 3 joinpoints as per NCI guid-
ance for a 21-y series with model selection based on Monte 
Carlo permutation tests (two-sided α = 0.05) and the Bayesian 
information criterion (BIC). Annual percent change (APC) 
and the 95% confidence intervals (CIs) were calculated for each 
segment. The average annual percent change (AAPC) was used 
to summarise overall trends across the entire study period42. 
To aid interpretation, 2 policy anchors were pre-specified: 
2009 for the launch of the National Screening Programme and 
2016–2017 for HPV vaccine licensing and introduction. These 
anchors guided the description of segments before and after key 
policies but were not imposed as joinpoints in model fitting.

All data management, rate estimation, and visualisation were 
performed in R version 4.2.2 using the epitools, dplyr, stringr, 
ggplot2, and cowplot packages. Joinpoint analyses were per-
formed independently using the Joinpoint Regression Program.

Results

Incidence trends in China, 2000–2020

National and urban-rural patterns
The cervical cancer ASIR escalated from approximately 3 to 
10 per 100,000 from 2000–2016, representing an almost 3-fold 
increase. The rate then reached a relatively stable state. The 
cervical cancer ASIR in rural areas was lower than urban areas 
before 2014. After 2014 the cervical cancer ASIR increased 
and exceeded the urban rate, reaching >11 per 100,000 in 
2018–2019 (Figure 1A).

Joinpoint regression analysis identified two phases in 
the trend (Table 2). The cervical cancer national ASIR 
increased steadily during 2000–2020 (AAPC = 6.5%, 95% 
CI: 6.0%~7.1%) with a rapid rise in the early 2000s followed 
by a slower but still significant growth thereafter. Both urban 
(AAPC = 6.2%, 95% CI: 5.6%~6.8%) and rural areas (AAPC =  
8.2%, 95% CI: 7.1%~9.4%) had significant increases but the 
overall growth was steeper in rural areas. Comparison of APCs 
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across periods indicated that while early growth rates were sim-
ilar between urban and rural women, rural areas maintained 
positive trends for a longer duration after 2007 (APC = 4.8%, 
95% CI: 2.6%~6.3%), contributing to the higher overall AAPC.

Age-specific patterns
Across all areas, women 35–64 y of age consistently exhibited 
the highest ASIRs. The 35–64 y age group had a sharp rise in 
incidence until 2013, stabilising thereafter at approximately 
26 per 100,000. In comparison, The 65–74 y age group curve 
increased more gradually but continuously, nearly converging 
with the 35–64 y age group plateau by 2020 (Figure 1B). Urban 
trajectories exhibited a similar path at slightly lower levels with 
a clearer taper after 2013 (Figure 1C). In rural areas incidence 
increased most rapidly in women 35–64 y of age with a sustained 
rise through 2020 and no clear plateau. The rates in 65–74 y age 
group also climbed with stepwise accelerations after the early 
2010s and the ≥75-y curve had a net upward trend, although 
more variable (Figure 1D). The incidence in women 0–34 y of 
age remained 1–2 per 100,000 in both geographic areas.

Table 2 summarises long-term gradients. By age group, 
women 0–34 y of age experienced the most rapid early 
increase (APC = 36.3%, 95% CI: 22.4%~60.1% during 2000–
2004), followed by a significant decline thereafter, especially in 
urban areas (APC = −4.6%, 95% CI: −6.0%~−3.2%). Among 
women 35–64 y of age the incidence rose sharply in the early 
2000s in both settings with higher APCs in urban areas dur-
ing the initial growth phase but the increase in rural women 
persisted for a longer period. The incidence transitioned 
from an early decline to sustained growth in women 65–74 y  
of age, yielding national, urban, and rural AAPCs between 
2000 and 2020 of 4.5% (95% CI: 3.9%~5.4%), 4.1% (95% CI: 
3.1%~5.8%), and 6.3% (95% CI: 4.6%~7.9%), respectively. The 
long-period trend in national and urban areas was near stable 
for women ≥75 y of age, while rural areas increased through-
out (AAPC = 4.7%, 95% CI: 3.1%~6.4%).

Mortality trends in China, 2000–2020

National and urban-rural patterns
Nationally, the ASMR increased from 1.0 to 2.2 per 100,000, 
then plateaued off after 2016. The urban curve was compara-
ble to the national curve. In contrast, the rural ASMR was con-
sistently higher and had greater fluctuations than the urban 
ASMR during the entire period (Figure 1E).

Nationally, the ASMR increased significantly from 2000–
2016 (APC = 5.5%, 95% CI: 4.9%~6.5%) before stabilising 

or declining slightly between 2016 and 2020, resulting in an 
overall positive AAPC of 3.9% (95% CI: 3.0%~4.6%; Table 3). 
Urban areas followed a similar trajectory (AAPC = 4.1%, 95%  
CI: 3.0%~5.0%), whereas rural areas showed a more sustained 
increase (AAPC = 4.9%, 95% CI: 3.4%~6.3%). APC com-
parisons revealed that while both areas had significant early 
increases, recent years show no significant decline in urban 
mortality and no significant acceleration in rural mortality, 
consistent with a national plateau rather than a clear reversal.

Age-specific patterns

The ASMR for the ≥75 y age group was the highest in both 
areas. Nationally, the ≥75-y curve consistently remained above 
the threshold of 10 per 100,000 and fluctuated at approxi-
mately 13 per 100,000. The ASMR among women 65–74 and 
35–64 y of age ascended until 2016, after which the ASMR sta-
bilised at a level of 8 and 5 per 100,000 (Figure 1F). Urban 
profiles had a comparable shape (Figure 1G). The rural ASMR 
for the ≥75 y age group peaked near 21 per 100,000 in the late 
2010s, which was higher than the corresponding urban rate of 
approximately 12 per 100,000. Similarly, among women 65–74 
and 35–64 y of age, rural mortality was modestly higher than 
urban areas throughout the period (Figure 1H). In contrast, 
fatality rates among women <35 y of age remained low and 
stable across all areas.

Joinpoint outputs highlight pronounced heterogeneity 
(Table 3). In women 0–34 y of age, mortality remained low and 
stable overall. In the 35–64 y age group, mortality increased 
steadily in both settings; specifically, urban women exhibited 
a steeper early rise (AAPC = 6.5%, 95% CI: 6.0%~7.1%) than 
rural women (AAPC = 4.7%, 95% CI: 3.2%~6.6%). Urban 
mortality continued modest but significant rise after 2009 
(AAPC = 2.0%, 95 CI: 1.2%~3.1%), whereas rural mortality 
was essentially stable (AAPC = 1.3%, 95% CI: −1.2%~3.8%).

Mortality among urban women in the 65–74 y age group 
increased (AAPC 2000–2020 = 2.4%, 95% CI: 1.2%~4.6%) 
and continued to rise after 2009 (AAPC 2009–2020 = 4.8%, 
3.1%~6.9%). In contrast, mortality in women ≥75 y of age 
was broadly stable over the entire period (AAPC=−1.5% 
−2.5%~0.1%). Mortality rose in rural areas in both age groups 
(65–74 y age group: AAPC = 3.6%, 95% CI: 1.2%~5.9%; ≥75 y 
age group: AAPC = 3.9%, 95% CI: 2.1%~5.5%) with the ≥75 y 
age group exhibiting a relatively higher increase. Since 2009, 
Mortality has declined or remained stable in all women <35 y 
of age, in rural women 35–64 y of age, and in urban women ≥75 
y of age; increases are concentrated outside these age groups.
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Figure 1  Trends in age-standardized cervical cancer rates by area and age group in China, 2000–2020. (A) Total incidence by areas; (B) Total 
incidence by age group; (C) Urban incidence by age group; (D) Rural incidence by age group; (E) Total mortality by areas; (F) Total mortality 
by age group; (G) Urban mortality by age group; (H) Rural mortality by age group. Shaded areas represent 95% confidence intervals (CIs). CIs 
were calculated directly from the standard errors of annual ASIR and ASMR values rather than from fitted joinpoint regression curves. 
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International comparison of cervical cancer 
control and age-specific trends

National patterns
The ASIR decreased in 2 of the 4 countries between 2000 
and 2017 [the Republic of Korea (AAPC = −3.4%, 95% CI: 
−3.8%~−3.0%) and the Philippines (AAPC = −1.8%, 95% CI: 
−2.7%~−1.0%)], while increasing in Japan (AAPC = 4.1%, 
95% CI: 3.3%~5.0%) and remaining stable in Australia (AAPC 
= −0.5%, 95% CI: −0.9%~0.2%), as shown in Figure 2 and 
Table 4.

The ASMR decreased in Australia (AAPC = −2.1%, 95%  
CI: −2.7%~−1.5%) and the Republic of Korea (AAPC = −2.5%, 
95% CI: −2.9%~−1.8%) from 2000–2020 but increased in 
Japan (AAPC = 0.5%, 95% CI: 0.1%~0.8%) and the Philippines 
(national AAPC = 1.9%, 95% CI: 1.4%~2.3%), as shown in 
Figure 2 and Table 5.

Age-specific patterns
Age-specific trend analysis distinguished archetypal patterns 
of change among the four comparator countries (Figure 2, 
Tables 4 & 5). The ASIR and ASMR remained constant in 
Australia among women < 35 y of age. The ASIR rose signif-
icantly in Japan (AAPC = 5.9%, 95% CI: 3.2%~8.6%) and the 
Republic of Korea (AAPC = 1.7%, 95% CI: 1.0%~2.4%), while 
the ASMR was stable. In contrast, the Philippines had a stable 
ASIR but a marked increase in the ASMR (AAPC = 5.7%, 95% 
CI: 4.4%~6.7%).

Australia maintained a stable ASIR with a significant 
ASMR decline (35–64 y of age group AAPC = −1.4%, 95% CI: 
−2.1%~−0.5%; 65−74 y of age group AAPC = −6.4%, 95% CI: 
−8.0%~−4.5%) among women 35–74 y of age. Both ASIR and 
ASMR declined in the Republic of Korea (ASIR: 35–64 y of age 
group AAPC = −3.6%, 95% CI: −4.1%~−3.2%; 65–74 y of age 
group AAPC = −5.4%, 95% CI: −5.8%~−4.9%; ASMR: 35–64 
y of age group AAPC = −2.2%, 95% CI: −2.7%~−1.6%; 65–74 
y of age group AAPC = −4.2%, 95% CI: −4.9%~−3.4%). The 
ASIR decreased in the Philippines in the 35–64 y of age group 
(AAPC = −1.9%, 95% CI: −2.6%~−1.1%) and 65–74 y of age 
group (AAPC = −2.6%, 95% CI: −3.9%~−1.4%), whereas the 
ASMR increased in both groups (35–64 y age group AAPC 
= 2.4%, 95% CI: 1.7%~2.9% and 65–74 y age group AAPC = 
1.1%, 95% CI: 0.3%~1.9%). The ASIR increased across both 
age groups in Japan (35–64 y age group AAPC = 4.3%, 95% 
CI: 3.3%~5.2%; 65–74 y age group AAPC = 2.5%, 95% CI: 
0.3%~4.8%), accompanied by a slower ASMR rise only in 
women 35–64 y of age (AAPC = 0.9%, 95% CI: 0.6%~1.2%).

There were marked declines in the ASIRs and ASMRs in 
Australia and the Republic of Korea for the population > 75 y of 
age. The ASIR was stable while ASMR decreased significantly 
in Japan (AAPC = −1.5%, 95% CI: −1.9%~−1.1%). The ASIR 
was stable but there was a borderline decline in the ASMR in 
the Philippines (AAPC = −1.0%, 95% CI: −1.9%~0.0%).

Discussion

This study provided a comprehensive age- and region-stratified 
assessment of long-term cervical cancer trends in China and 
evaluated these patterns within four comparator Asia-Pacific 
countries. The incidence of cervical cancer and cervical can-
cer-associated mortality increased in China from 2000 to 
2020 with more rapid and sustained increases in rural areas 
and among older women. The incidence of cervical cancer in 
younger women declined after the mid-2000s, whereas the 
incidence of cervical cancer in older age groups continued to 
increase, particularly in rural areas. Cervical cancer-associated 
mortality has begun to stabilise nationally and in urban areas 
since 2016. Notably, mortality among rural women 35–64 y 
of age also leveled after 2009, while mortality in rural women 
≥65 y of age continued to increase, underscoring persistent 
inequities in prevention, early detection, and timely, effective 
treatment.

International comparisons of the incidence of cervical can-
cer and cervical cancer-associated mortality highlight diver-
gent trajectories in cervical cancer control. Australia and the 
Republic of Korea achieved sustained declines in the incidence 
and mortality rates, especially among older women, which 
reflect early, high-coverage HPV vaccination and organized 
screening are essential. Japan had a rising incidence of cervi-
cal cancer across most age groups with only modest reductions 
in mortality, while the Philippines had a decrease in the inci-
dence among middle-to-older ages but persistent or increasing 
mortality, pointing to gaps in screening coverage and timely 
treatment.

These findings indicated that although the national preven-
tion and control measures in China may be starting to yield 
benefits in some subpopulations, further progress will require 
narrowing the persistent urban-rural gap. Tailored inter-
ventions are needed to sustain the decline among younger 
women, reverse the continuing increases in older age groups, 
and address structural barriers to screening, vaccination, and 
treatment in underserved rural communities. Lessons from 
high-performing regional neighbours suggest that integrated, 
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Figure 2  Trends in age-standardised cervical cancer rates by age group in selected Asia-Pacific countries. (A) Incidence in Australia; (B) 
Incidence in Japan; (C) Incidence in Republic of Korea; (D) Incidence in the Philippines; (E) Mortality in Australia; (F) Mortality in Japan; (G) 
Mortality in the Republic of Korea; (H) Mortality in Philippines. Data source: GLOBOCAN Overtime (IARC, 2025 edition).



Cancer Biol Med Vol 22, No 9 September 2025� 1029

Ta
bl

e 
4 

Jo
in

po
in

t a
na

ly
si

s 
of

 a
ge

-s
ta

nd
ar

di
se

d 
ce

rv
ic

al
 c

an
ce

r i
nc

id
en

ce
 tr

en
ds

 b
y 

co
un

tr
y 

an
d 

ag
e 

gr
ou

p 
in

 s
el

ec
te

d 
As

ia
-P

ac
ifi

c 
co

un
tr

ie
s, 

20
00

–2
01

7

Co
un

tr
y

Ag
e 

(y
ea

r)
Tr

en
d 

1
Tr

en
d 

2
20

00
–2

01
7

20
09

–2
01

7

Ye
ar

s
AP

C 
(9

5%
 C

I)
Ye

ar
s

AP
C 

(9
5%

 C
I)

AA
PC

 (9
5%

 C
I)

AA
PC

 (9
5%

 C
I)

Au
st

ra
lia

0–
85

 y
20

00
–2

00
2

−
5.

7 
(−

8.
8~

0.
1)

20
02

–2
01

7
0.

2 
(−

0.
7~

2.
6)

−
0.

5 
(−

0.
9~

0.
2)

0.
2 

(−
0.

4~
1.

2)

0–
34

 y
20

00
–2

01
4

2.
5*

 (1
.3

~
4.

7)
20

14
–2

01
7

−
11

.2
* 

(−
24

.6
~

−
1.

9)
−

0.
1 

(−
1.

5~
1.

3)
−

2.
9*

 (−
5.

6~
−

0.
8)

35
–6

4 
y

20
00

–2
01

7
0.

1 
(−

0.
6~

0.
8)

–
–

0.
1 

(−
0.

6~
0.

8)
0.

1 
(−

0.
6~

0.
8)

65
–7

4 
y

20
00

–2
01

7
−

2.
9*

 (−
4.

2~
−

1.
5)

–
–

−
2.

9*
 (−

4.
2~

−
1.

5)
−

2.
9*

 (−
4.

2~
−

1.
5)

≥
 7

5 
y

20
00

–2
01

4
−

4.
2*

 (−
7.

5~
−

3.
4)

20
14

–2
01

7
3.

1 
(−

3.
2~

13
.6

)
−

3.
0*

 (−
4.

1~
−

2.
1)

−
1.

6 
(−

3.
2~

0.
3)

Ja
pa

n#
0–

85
 y

20
00

–2
01

5
4.

1*
 (3

.3
~

5.
0)

–
–

4.
1*

 (3
.3

~
5.

0)
4.

1*
 (3

.3
~

5.
0)

0–
34

 y
20

00
–2

01
5

5.
9*

 (3
.2

~
8.

6)
–

–
5.

9*
 (3

.2
~

8.
6)

5.
9*

 (3
.2

~
8.

6)

35
–6

4 
y

20
00

–2
01

5
4.

3*
 (3

.3
~

5.
2)

–
–

4.
3*

 (3
.3

~
5.

2)
4.

3*
 (3

.3
~

5.
2)

65
–7

4 
y

20
00

–2
01

5
2.

5*
 (0

.3
~

4.
8)

–
–

2.
5*

 (0
.3

~
4.

8)
2.

5*
 (0

.3
~

4.
8)

≥
 7

5 
y

20
00

–2
01

5
−

0.
5 

(−
2.

0~
1.

1)
–

–
−

0.
5 

(−
2.

0~
1.

1)
−

0.
5 

(−
2.

0~
1.

1)

Re
pu

bl
ic

 o
f K

or
ea

0–
85

 y
20

00
–2

00
7

−
4.

6*
 (−

8.
4~

−
3.

5)
20

07
–2

01
7

−
2.

6 
(−

3.
3~

0.
6)

−
3.

4*
 (−

3.
8~

−
3.

0)
−

2.
6*

 (−
3.

3~
−

1.
7)

0–
34

 y
20

00
–2

01
7

1.
7*

 (1
.0

~
2.

4)
–

–
1.

7*
 (1

.0
~

2.
4)

1.
7*

 (1
.0

~
2.

4)

35
–6

4 
y

20
00

–2
00

9
−

5.
2*

 (−
7.

3~
−

4.
3)

20
09

–2
01

7
−

1.
8 

(−
2.

9~
1.

1)
−

3.
6*

 (−
4.

1~
−

3.
2)

−
1.

8*
 (−

2.
9~

−
1.

1)

65
–7

4 
y

20
00

–2
00

3
−

0.
4 

(−
4.

1~
5.

7)
20

03
–2

01
7

−
6.

4*
 (−

7.
0~

−
6.

0)
−

5.
4*

 (−
5.

8~
−

4.
9)

−
6.

4*
 (−

7.
0~

−
6.

0)

≥
 7

5 
y

20
00

–2
00

9
−

0.
6 

(−
2.

0~
2.

3)
20

09
–2

01
7

−
5.

6*
 (−

9.
2~

−
4.

0)
−

3.
0*

 (−
3.

8~
−

2.
2)

−
5.

6*
 (−

6.
9~

−
3.

9)

Ph
ili

pp
in

es
0–

85
 y

20
00

–2
01

7
−

1.
8*

 (−
2.

7~
−

1.
0)

–
–

−
1.

8*
 (−

2.
7~

−
1.

0)
−

1.
8*

 (−
2.

7~
−

1.
0)

0–
34

 y
20

00
–2

01
0

−
4.

8*
 (−

19
.6

~
−

0.
9)

20
10

–2
01

7
8.

2*
 (1

.2
~

36
.8

)
0.

4 
(−

2.
3~

2.
7)

6.
5*

 (1
.1

~
11

.4
)

35
–6

4 
y

20
00

–2
01

7
−

1.
9*

 (−
2.

6~
−

1.
1)

–
–

−
1.

9*
 (−

2.
6~

−
1.

1)
−

1.
9*

 (−
2.

6~
−

1.
1)

65
–7

4 
y

20
00

–2
01

7
−

2.
6*

 (−
3.

9~
−

1.
4)

–
–

−
2.

6*
 (−

3.
9~

−
1.

4)
−

2.
6*

 (−
3.

9~
−

1.
4)

≥
 7

5 
y

20
00

–2
01

7
−

0.
7 

(−
3.

2~
1.

9)
–

–
−

0.
7 

(−
3.

2~
1.

9)
−

0.
7 

(−
3.

2~
1.

9)

AA
PC

, a
ve

ra
ge

 a
nn

ua
l p

er
ce

nt
 c

ha
ng

e;
 A

PC
, a

nn
ua

l p
er

ce
nt

 c
ha

ng
e;

 C
I, 

co
nfi

de
nc

e 
in

te
rv

al
 (b

as
ed

 o
n 

Jo
in

po
in

t p
er

m
ut

at
io

n 
te

st
s)

. “
–”

 in
di

ca
te

s 
no

 e
st

im
ab

le
 tr

en
d 

fo
r t

he
 s

pe
ci

fie
d 

pe
rio

d.
 *

P 
<

 0
.0

5.
 # D

at
a 

fro
m

 G
LO

BO
CA

N
 O

ve
rt

im
e 

(IA
RC

, 2
02

5 
re

le
as

e)
. I

nc
id

en
ce

 d
at

a 
fo

r J
ap

an
 a

re
 o

nl
y 

av
ai

la
bl

e 
fro

m
 2

00
0–

20
15

, w
he

re
as

 in
ci

de
nc

e 
fo

r a
ll 

ot
he

r c
om

pa
ra

to
r 

co
un

tr
ie

s 
ru

ns
 th

ro
ug

h 
20

00
–2

01
7.



1030� Ma et al. Cervical cancer trends in China, 2000–2020

Ta
bl

e 
5 

Jo
in

po
in

t a
na

ly
si

s 
of

 a
ge

-s
ta

nd
ar

di
se

d 
ce

rv
ic

al
 c

an
ce

r m
or

ta
lit

y 
tr

en
ds

 b
y 

co
un

tr
y 

an
d 

ag
e 

gr
ou

p 
in

 s
el

ec
te

d 
As

ia
-P

ac
ifi

c 
co

un
tr

ie
s, 

20
00

–2
02

0

Co
un

tr
y

 A
ge

 
(y

ea
r)

   Tr
en

d 
1

   Tr
en

d 
2

   Tr
en

d 
3

   20
00

–2
02

0
   20

09
–2

02
0

   20
17

–2
02

0

Ye
ar

s
 A

PC
 (9

5%
 C

I)
Ye

ar
s

 A
PC

 (9
5%

 C
I)

Ye
ar

s
 A

PC
 (9

5%
 C

I)
AA

PC
 (9

5%
 C

I)
AA

PC
 (9

5%
 C

I)
AA

PC
 (9

5%
 C

I)

Au
st

ra
lia

 0
–8

5 
y

 2
00

0–
20

04
 −

7.
3*

 (−
14

.4
~

−
3.

3)
 2

00
4–

20
20

 −
0.

7 
(−

1.
3~

0.
2)

 –
 –

 −
2.

1*
 (−

2.
7~

−
1.

5)
 −

0.
7 

(−
1.

3~
0.

1)
 −

0.
7 

(−
1.

3~
0.

2)

 0
–3

4 
y

 2
00

0–
20

20
 −

1.
2 

(−
3.

6~
1.

1)
 –

 –
 –

 –
 −

1.
2 

(−
3.

6~
1.

1)
 −

1.
2 

(−
3.

6~
1.

1)
 −

1.
2 

(−
3.

6~
1.

1)

 3
5–

64
 y

 2
00

0–
20

04
 −

7.
2*

 (−
16

.3
~

−
1.

9)
 2

00
4–

20
20

 0
.1

 (−
0.

7~
2.

0)
 –

 –
 −

1.
4*

 (−
2.

1~
−

0.
5)

 0
.1

 (−
0.

7~
1.

3)
 0

.1
 (−

0.
7~

2.
0)

 6
5–

74
 y

 2
00

0–
20

02
 −

24
.6

* 
(−

33
.6

~
−

4.
7)

 2
00

2–
20

18
 −

1.
5 

(−
2.

5~
8.

9)
 2

01
8–

20
20

 −
23

.3
* 

(−
35

.1
~

−
4.

5)
 −

6.
4*

 (−
8.

0~
−

4.
5)

 −
5.

9*
 (−

8.
2~

−
3.

6)
 −

16
.6

* 
(−

25
.3

~
−

4.
5)

 ≥
 7

5 
y

 2
00

0–
20

20
 −

4.
2*

 (−
5.

1~
−

3.
3)

 –
 –

 –
 –

 −
4.

2*
 (−

5.
1~

−
3.

3)
 −

4.
2*

 (−
5.

1~
−

3.
3)

 −
4.

2*
 (−

5.
1~

−
3.

3)

Ja
pa

n
 0

–8
5 

y
 2

00
0–

20
20

 0
.5

* 
(0

.1
~

0.
8)

 –
 –

 –
 –

 0
.5

* 
(0

.1
~

0.
8)

 0
.5

* 
(0

.1
~

0.
8)

 0
.5

* 
(0

.1
~

0.
8)

 0
–3

4 
y

 2
00

0–
20

20
 0

.3
 (−

0.
9~

1.
5)

 –
 –

 –
 –

 0
.3

 (−
0.

9~
1.

5)
 0

.3
 (−

0.
9~

1.
5)

 0
.3

 (−
0.

9~
1.

5)

 3
5–

64
 y

 2
00

0–
20

20
 0

.9
* 

(0
.6

~
1.

2)
 –

 –
 –

 –
 0

.9
* 

(0
.6

~
1.

2)
 0

.9
* 

(0
.6

~
1.

2)
 0

.9
* 

(0
.6

~
1.

2)

 6
5–

74
 y

 2
00

0–
20

06
 −

3.
4*

 (−
9.

5~
−

1.
0)

 2
00

6–
20

20
 1

.0
* 

(0
.4

~
2.

7)
 –

 –
 −

0.
3 

(−
0.

8~
0.

3)
 1

.0
* 

(0
.4

~
2.

0)
 1

.0
* 

(0
.4

~
2.

7)

 ≥
 7

5 
y

 2
00

0–
20

08
 −

2.
9*

 (−
6.

9~
−

1.
7)

 2
00

8–
20

20
 −

0.
6 

(−
1.

3~
2.

2)
 –

 –
 −

1.
5*

 (−
1.

9~
−

1.
1)

 −
0.

6 
(−

1.
3~

0.
0)

 −
0.

6 
(−

1.
3~

2.
0)

Re
pu

bl
ic

 o
f 

Ko
re

a
 0

–8
5 

y
 2

00
0–

20
03

 1
1.

7*
 (6

.1
~

19
.7

)
 2

00
3–

20
08

 −
7.

2*
 (−

10
.9

~
−

4.
7)

 2
00

8–
20

20
 −

3.
8*

 (−
4.

6~
−

0.
1)

 −
2.

5*
 (−

2.
9~

−
1.

8)
 −

3.
8*

 (−
4.

6~
−

3.
0)

 −
3.

8*
 (−

4.
6~

−
0.

6)

 0
–3

4 
y

 2
00

0–
20

20
 1

.8
 (−

0.
3~

3.
9)

 –
 –

 –
 –

 1
.8

 (−
0.

3~
3.

9)
 1

.8
 (−

0.
3~

3.
9)

 1
.8

 (−
0.

3~
3.

9)

 3
5–

64
 y

 2
00

0–
20

03
 6

.4
* 

(1
.2

~
15

.4
)

 2
00

3–
20

09
 −

6.
4*

 (−
11

.0
~

−
4.

4)
 2

00
9–

20
20

 −
2.

2 
(−

3.
0~

0.
1)

 −
2.

2*
 (−

2.
7~

−
1.

6)
 −

2.
2*

 (−
3.

0~
−

1.
5)

 −
2.

2 
(−

3.
0~

0.
1)

 6
5–

74
 y

 2
00

0–
20

03
 1

6.
8*

 (8
.1

~
26

.9
)

 2
00

3–
20

13
 −

9.
3*

 (−
13

.5
~

−
8.

1)
 2

01
3–

20
20

 −
4.

9 
(−

7.
0~

2.
5)

 −
4.

2*
 (−

4.
9~

−
3.

4)
 −

6.
5*

 (−
7.

4~
−

5.
6)

 −
4.

9 
(−

7.
0~

1.
0)

 ≥
 7

5 
y

 2
00

0–
20

03
 2

4.
5*

 (1
3.

9~
37

.4
)

 2
00

3–
20

20
 −

5.
2*

 (−
6.

0~
−

4.
5)

 –
 –

 −
1.

2*
 (−

2.
0~

−
0.

4)
 −

5.
2*

 (−
6.

0~
−

4.
5)

 −
5.

2*
 (−

6.
0~

−
4.

5)

Ph
ili

pp
in

es
#
 0

–8
5 

y
 2

00
0–

20
19

 1
.9

* 
(1

.4
~

2.
3)

 –
 –

 –
 –

 1
.9

* 
(1

.4
~

2.
3)

 1
.9

* 
(1

.4
~

2.
3)

 1
.9

* 
(1

.4
~

2.
3)

 0
–3

4 
y

 2
00

0–
20

13
 2

.7
 (−

0.
4~

4.
1)

 2
01

3–
20

19
 1

2.
3*

 (7
.5

~
26

.9
)

 –
 –

 5
.7

* 
(4

.4
~

6.
7)

 8
.4

* 
(6

.5
~

10
.1

)
 1

2.
3*

 (7
.5

~
26

.9
)

 3
5–

64
 y

 2
00

0–
20

11
 3

.3
 (−

0.
7~

6.
5)

 2
01

1–
20

14
 −

2.
2 

(−
4.

8~
7.

1)
 2

01
4–

20
19

 3
.1

* 
(0

.4
~

9.
1)

 2
.4

* 
(1

.7
~

2.
9)

 1
.5

* 
(0

.6
~

2.
3)

 3
.1

* 
(0

.4
~

9.
1)

 6
5–

74
 y

 2
00

0–
20

19
 1

.1
* 

(0
.3

~
1.

9)
 –

 –
 –

 –
 1

.1
* 

(0
.3

~
1.

9)
 1

.1
* 

(0
.3

~
1.

9)
 1

.1
* 

(0
.3

~
1.

9)

 ≥
 7

5 
y

 2
00

0–
20

02
 −

19
.8

* 
(−

26
.8

~
−

9.
6)

 2
00

2–
20

06
 6

.6
* 

(2
.1

~
14

.6
)

 2
00

6–
20

19
 −

0.
0 

(−
2.

1~
0.

8)
 −

1.
0*

 (−
1.

7~
−

0.
0)

 −
0.

0 
(−

1.
3~

0.
8)

 −
0.

0 
(−

2.
0~

0.
8)

AA
PC

, a
ve

ra
ge

 a
nn

ua
l p

er
ce

nt
 c

ha
ng

e;
 A

PC
, a

nn
ua

l p
er

ce
nt

 c
ha

ng
e;

 C
I, 

co
nfi

de
nc

e 
in

te
rv

al
 (b

as
ed

 o
n 

Jo
in

po
in

t p
er

m
ut

at
io

n 
te

st
s)

. “
–”

 in
di

ca
te

s 
no

 e
st

im
ab

le
 tr

en
d 

fo
r t

he
 s

pe
ci

fie
d 

pe
rio

d.
 *

P 
<

 0
.0

5.
 # D

at
a 

fro
m

 G
LO

BO
CA

N
 O

ve
rt

im
e 

(IA
RC

, 2
02

5 
re

le
as

e)
. M

or
ta

lit
y 

da
ta

 a
re

 a
va

ila
bl

e 
th

ro
ug

h 
20

20
 fo

r a
ll 

co
un

tr
ie

s, 
ex

ce
pt

 th
e 

Ph
ili

pp
in

es
 (2

00
0–

20
19

).



Cancer Biol Med Vol 22, No 9 September 2025� 1031

high-coverage HPV vaccination and HPV-based screening 
programmes combined with equitable access to diagnostic and 
treatment services, are essential to accelerate progress towards 
the WHO elimination targets.

Age- and region-specific trends

The early increases in ASIR and ASMR were followed by 
declines or stabilisation after 2009 among women 0–34 y of 
age, particularly in urban China. These patterns are consistent 
with a later sexual debut, higher school enrolment rate, and 
the gradual diffusion of pilot HPV vaccination initiatives. The 
benefits of a later sexual debut, higher school enrolment, and 
the gradual diffusion of pilot HPV vaccination initiatives were 
less in rural areas, where there was early marriage, limited sex-
ual health education, and restricted access to affordable HPV 
vaccination43.

Australia maintained a low and stable incidence of cervi-
cal cancer and cervical cancer-associated mortality in this 
age group in the setting of long-standing, school-based vac-
cination and organised screening25,26,44,45. In contrast, the 
Republic of Korea and Japan documented a rising incidence 
of cervical cancer despite relatively strong program platforms 
and the Philippines recorded a stable incidence of cervical can-
cer but a higher cervical cancer-associated mortality12,19,31,46. 
Divergence between incidence and mortality in several set-
tings indicates that vaccination alone may not offset behavio-
ral and service-related risks in the short term.

Given these patterns, China should prioritise a publicly 
funded, school-based HPV vaccination programme for girls 
9–14 y of age and catch-up to 26 y of age with particular 
emphasis on rural counties where affordability and aware-
ness remain low. Vaccination efforts will be strengthened by 
age-appropriate sexuality education and by sentinel monitor-
ing of emerging behavioural and virologic risk factors that 
could erode cohort gains.

Outcome disparities were most pronounced in women 
35–64 y of age who contribute to most cases and deaths. The 
incidence of cervical cancer continued to rise in rural China 
while mortality was comparatively stable, a pattern compati-
ble with expanded detection at earlier stages. In contrast, the 
incidence of cervical cancer and cervical cancer-associated 
mortality increased in many urban prefectures, indicating 
that screening quality, coverage, and linkage to treatment 
remain suboptimal. These dynamics imply that screening 
impact depends on the entire cascade, including sensitive 

primary testing with HPV DNA, timely triage, and definitive 
treatment.

International comparisons reinforce these findings. Australia 
achieved a stable incidence of cervical cancer with a sustained 
reduction in cervical cancer-associated mortality through 
high-coverage HPV-based screening integrated with vaccina-
tion25,26,47. The Republic of Korea recorded consistent declines 
in incidence and mortality with long-running organized 
screening and increased vaccine uptake32,46. Japan experienced 
a rising incidence with a modest improvement in mortality, 
whereas the Philippines had a decreasing incidence in some 
mid-to-older age groups but persistent or rising mortality, indi-
cating gaps in screening reach and timely treatment19,21,30,33,48.

To further strengthen cervical cancer prevention and con-
trol in China, three additional priorities should be addressed. 
First, screening should transition to high-performance HPV-
based testing. Current reliance on cytology or VIA/VILI 
limits detection accuracy and long-term impact. Nationwide 
adoption of HPV DNA testing, integrated with once- or 
twice-in-a-lifetime screening for women 35–64 y of age, could 
markedly improve early diagnosis49,50. Second, self-sam-
pling and screen-and-treat models represent feasible and 
cost-effective options to expand coverage in resource-limited 
or rural areas. Third, urban areas with rising mortality need 
tailored cervical cancer screening strategies and efficient 
referral and treatment pathways to ensure timely manage-
ment of screen-positive women.

China had concurrent increases in the incidence of cervical  
cancer and cervical cancer-associated mortality among 
women 65–74 y of age, especially in rural regions, which likely 
reflects historically low screening exposure and later-stage 
presentation. In contrast, Australia and the Republic of Korea 
demonstrated declines in both indicators, while Japan exhib-
ited rising incidence with falling mortality, consistent with 
earlier diagnosis and improved treatment. The Philippines 
had mixed progress, with incidence reductions not matched 
by mortality gains, suggesting constraints in treatment access 
and quality.

These comparisons indicate that extending prevention to 
older cohorts is feasible and impactful when coupled with 
effective diagnostic and therapeutic services. China should 
consider raising the upper age boundary for screening of 
women with limited prior screening, offer a one-time HPV 
test in the late 60 y age group for never-screened individuals, 
and reinforce geriatric-informed care pathways that reduce 
delays from abnormal results to definitive treatment.
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The incidence of cervical cancer and cervical cancer-asso-
ciated mortality continued to rise in rural China in women 
≥75 y of age, whereas urban rates were broadly stable, con-
sistent with unscreened birth cohorts and late presentation. 
Australia and the Republic of Korea recorded declines in 
both measures, while Japan exhibited a stable incidence with 
declining mortality and the Philippines showed little change 
in the incidence with a borderline decline in mortality. These 
trajectories illustrate that benefits from vaccination, HPV-
based screening, and timely treatment can extend into late life 
when high coverage is achieved over preceding decades. China 
can mitigate the growing burden in this age group by promot-
ing symptom awareness and prompt referral in primary care, 
facilitating opportunistic HPV testing or risk-based assess-
ment where resources permit, standardising evidence-based 
treatment for fit older adults, and strengthening supportive 
and palliative services to reduce avoidable mortality.

Overall, the early effects of the cervical cancer control 
strategy in China are visible in the screening target popula-
tion. Nevertheless, progress remains limited in urban areas 
and among older adults in rural communities. To close these 
gaps, the national programme should be adjusted and invest-
ment increased with priorities to expand HPV vaccination, 
scale up HPV DNA testing as the primary screening method 
with self-sampling options, strengthen referral and treatment 
capacity and quality assurance, and improve equity focused 
financing and data systems.

Strengths and limitations

This study leveraged continuous, high-quality data from 22 
long-standing Chinese cancer registries (2000–2020) along-
side authoritative GLOBOCAN/IARC series, enabling inter-
nally consistent analyses of temporal trends. Cross-national 
benchmarking followed prespecified criteria that required 
continuous incidence and mortality data for 2000–2020 
(2000–2017) and documented HPV vaccination and organ-
ized screening. Comparator countries were selected from the 
Asia–Pacific region to reduce unmeasured confounding, with 
Australia retained as a high-performance benchmark to pro-
vide a policy reference point.

Several limitations should be noted. First, restricting analy-
ses to 22 registries improves internal validity but limits national 
representativeness, particularly for less-developed areas. The 
registry panel, although high quality, was concentrated in 

historically high-risk counties and better-resourced munic-
ipalities. This method may inflate incidence trends through 
superior ascertainment while understating mortality in 
underserved regions where treatment access is constrained, 
so national generalisation should be interpreted with caution 
and be equity-sensitive. Second, differences in data complete-
ness and quality across comparator countries, together with 
the exclusion of some nations, such as Thailand and India due 
to incomplete long-term mortality data, may affect the gener-
alizability of cross-country comparisons. Third, the ecologic 
design precluded causal inference. The observed changes may 
reflect vaccination and screening as well as shifts in behaviour, 
diagnostic protocols, treatment access, or herd-immunity 
thresholds. The absence of individual-level information on 
vaccine uptake, HPV genotype, and behavioural factors lim-
its mechanistic interpretation. Given the ecologic design and 
the expected lag between screening scale-up and mortality 
reductions, the observed post-2009 increases should not be 
taken as evidence of screening ineffectiveness but as a signal 
to strengthen coverage, test sensitivity, and post-screen treat-
ment completion. Finally, formal comparator selection was 
limited to countries with documented HPV vaccination and 
organized screening because these are the most effective pri-
mary and secondary prevention measures with standardized, 
comparable indicators across the study period. Other relevant 
policies (treatment capacity, follow-up quality, health edu-
cation, risk-factor control, financing, and data systems) are 
heterogeneous across settings and are therefore summarized 
descriptively and considered qualitatively in the Discussion.

Conclusions

A comprehensive analysis and comparison of the incidence 
and mortality rates across four distinct age groups in various 
regions were used in the current study, demonstrating that 
the positive impacts of cervical cancer prevention and control 
strategies are already evident among the younger population 
across all areas, as well as among the middle-aged demo-
graphic in rural regions. However, the cervical cancer-asso-
ciated mortality rate continued to climb among middle-aged 
individuals in urban settings and the elderly population, high-
lighting these groups as priorities for further attention.

Through comparisons with Asia-Pacific countries at dif-
ferent programme maturities, earlier, high-coverage HPV 
vaccination and primary HPV testing with robust follow-up 
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were consistently shown to be associated with sustained 
declines in the incidence of cervical cancer and cervical can-
cer-associated mortality. Against this benchmark, it is imper-
ative for China to build upon existing efforts to accelerate 
progress toward WHO targets. Priorities include broaden-
ing vaccination coverage via publicly funded, school-based 
delivery, scaling up primary HPV testing through self-sam-
pling and screen-and-treat models in underserved areas, 
and ensuring timely, standardised, quality assured treatment 
nationwide. These actions will help close urban-rural and 
age-related gaps and hasten cervical cancer elimination.
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