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Summary 
Background Tracking progress and providing timely evidence is a fundamental step forward for countries to remain 
aligned with the targets set by WHO to eliminate cervical cancer as a public health problem (ie, to reduce the incidence 
of the disease below a threshold of 4 cases per 100 000 women-years). We aimed to assess the extent of global 
inequalities in cervical cancer incidence and mortality, based on The Global Cancer Observatory (GLOBOCAN) 
2020 estimates, including geographical and socioeconomic development, and temporal aspects.

Methods For this analysis, we used the GLOBOCAN 2020 database to estimate the age-specific and age-standardised 
incidence and mortality rates of cervical cancer per 100 000 women-years for 185 countries or territories aggregated 
across the 20 UN-defined world regions, and by four-tier levels of the Human Development Index (HDI). Time trends 
(1988–2017) in incidence were extracted from the Cancer Incidence in Five Continents (CI5) plus database. Mortality 
estimates were obtained using the most recent national vital registration data from WHO.

Findings Globally in 2020, there were an estimated 604 127 cervical cancer cases and 341 831 deaths, with a 
corresponding age-standardised incidence of 13·3 cases per 100 000 women-years (95% CI 13·3–13·3) and mortality 
rate of 7·2 deaths per 100 000 women-years (95% CI 7·2–7·3). Cervical cancer incidence ranged from 2·2 (1·9–2·4) 
in Iraq to 84·6 (74·8–94·3) in Eswatini. Mortality rates ranged from 1·0 (0·8–1·2) in Switzerland to 55·7 
(47·7–63·7) in Eswatini. Age-standardised incidence was highest in Malawi (67·9 [95% CI 65·7 –70·1]) and Zambia 
(65·5 [63·0–67·9]) in Africa, Bolivia (36·6 [35·0–38·2]) and Paraguay (34·1 [32·1–36·1]) in Latin America, Maldives 
(24·5 [17·0–32·0]) and Indonesia (24·4 [24·2–24·7]) in Asia, and Fiji (29·8 [24·7–35·0]) and Papua New Guinea 
(29·2 [27·3–31·0]) in Melanesia. A clear socioeconomic gradient exists in cervical cancer, with decreasing rates as 
HDI increased. Incidence was three times higher in countries with low HDI than countries with very high HDI, 
whereas mortality rates were six times higher in low HDI countries versus very high HDI countries. In 2020 
estimates, a general decline in incidence was observed in most countries of the world with representative trend 
data, with incidence becoming stable at relatively low levels around 2005 in several high-income countries. By 
contrast, in the same period incidence increased in some countries in eastern Africa and eastern Europe. We 
observed different patterns of age-specific incidence between countries with well developed population-based 
screening and treatment services (eg, Sweden, Australia, and the UK) and countries with insufficient and 
opportunistic services (eg, Colombia, India, and Uganda).

Interpretation The burden of cervical cancer remains high in many parts of the world, and in most countries, the 
incidence and mortality of the disease remain much higher than the threshold set by the WHO initiative on 
cervical cancer elimination. We identified substantial geographical and socioeconomic inequalities in cervical 
cancer globally, with a clear gradient of increasing rates for countries with lower levels of human development. 
Our study provides timely evidence and impetus for future strategies that prioritise and accelerate progress 
towards the WHO elimination targets and, in so doing, address the marked variations in the global cervical cancer 
landscape today.

Funding French Institut National du Cancer, Horizon 2020 Framework Programme for Research and Innovation of 
the European Commission; and EU4Health Programme.

Copyright © 2023 World Health Organization; licensee Elsevier. This is an Open Access article published under 
the CC BY NC ND 3.0 IGO license which permits users to download and share the article for non-commercial 
purposes, so long as the article is reproduced in the whole without changes, and provided the original source is 
properly cited. This article shall not be used or reproduced in association with the promotion of commercial 
products, services or any entity. There should be no suggestion that WHO endorses any specific organisation, 
products or services. The use of the WHO logo is not permitted. This notice should be preserved along with the 
article’s original URL.

http://crossmark.crossref.org/dialog/?doi=10.1016/S2214-109X(22)00501-0&domain=pdf


Articles

2 www.thelancet.com/lancetgh   Published online December 14, 2022   https://doi.org/10.1016/S2214-109X(22)00501-0

Introduction 
Cervical cancer is a global public health problem, with a 
particularly high burden in many low-income and middle-
income countries (LMICs). The proven effectiveness of 
intervention measures, such as vaccination against the 
most oncogenic human papilloma virus (HPV) types1 (the 
central cause of cervical cancer) and screening, particularly 
with HPV-based methods, makes cervical cancer a largely 
preventable disease.2 However, progress in terms of a 
reduction in cervical cancer incidence and mortality, has 
thus far been observed pre dominantly in countries with a 
high Human Development Index (HDI), where high-
quality screening, timely treat ment, and follow-up care 
services are routinely available. In LMICs, where the vast 
majority of cases and deaths occur, progress in reducing 
incidence and mortality has been slow, with a number of 
countries reporting increases in incidence or mortality 
rates in the past decade.3–7

In 2020, WHO launched the global Cervical Cancer 
Elimination Initiative to accelerate the elimination of 
cervical cancer,8 aiming to reduce incidence below a 
threshold of 4 cases per 100 000 women-years in every 
country and thus narrow international disparities 
associated with this disease. The 90–70–90 target set by the 

initiative to be achieved by 2030 requires 90% of girls to be 
vaccinated by age 15 years, 70% of women to be screened 
with a high-performance test at least two times by age 
45 years, and 90% of women identified with cervical 
precancer or cancer to be treated. The WHO elimination 
strategy has emphasized the need for continuous and 
improved surveillance and monitoring for cervical cancer 
as a fundamental step forward for action that will enable 
programme managers to identify gaps and take specific 
actions.8

Cancer incidence and mortality data collated by the 
International Agency for Research on Cancer (IARC)
provides an opportunity to estimate the burden of 
cervical cancer between countries and world regions 
across several decades. Thus, in this study, we aimed to 
assess the global epidemiological landscape of cervical 
cancer in 2020 across several axes, including geographical 
and socioeconomic development, and considering the 
temporal dynamics, using high-quality databases.

Methods 
Study design and data sources 
We extracted the number of cases of and deaths from 
cancer of the cervix (International Classification of 

Research in context

Evidence before this study
We searched PubMed from database inception to April 14, 2022, 
without language restrictions, for previously published studies 
addressing cervical cancer patterns and trends using the following 
combination of words in titles or abstracts: “cervical cancer”, 
“incidence”, “mortality”, “trend”, “age-specific rates”. We also 
reviewed references from retrieved articles to identify additional 
studies, yielding a total of 264 studies, supplemented with an 
additional four articles that were addedon the basis of reviewer’s 
suggestions. Published studies have reported that despite cervical 
cancer incidence falling in many countries and world regions, 
incidence is increasing in some settings, including some countries 
in eastern Africa and western Asia. Studies have reported a 
continuous increase in the number of new cases globally, with the 
majority of cases and deaths concentrated in low-income and 
middle-income countries, where progress to reduce the burden 
has been negligible relative to their high-income counterparts. 
Following the launch of the WHO Cervical Cancer Elimination 
Initiative (CCEI), with a goal to reduce incidence to the threshold 
of 4 cases per 100 000 women-years or fewer in every country of 
the world, it is important to establish baseline statistics to 
monitor progress as the CCEI scales up. Baseline assessment 
includes the monitoring of the geographical, temporal, and 
socioeconomic evolution of cervical cancer, and how the risk of 
the disease evolves with age in settings with or without organised 
population-based screening programmes.

Added value of this study
We have benchmarked countries and regions worldwide with 
respect to the goal set by the CCEI, and by providing a 

comprehensive, up-to-date picture of the extent of global 
inequalities. The GLOBOCAN 2020 estimates indicate that 
large between-region and within-region variations exist in 
cervical cancer incidence at the national level, with a 
40–50 times difference in incidence (ranging from 2 to 
84 cases per 100 000 women) and mortality rates (ranging 
from 1 to 56 cases per 100 000 women). Incidence for 172 of 
185 countries or territories included in this analysis exceeded 
the threshold set by the CCEI. We confirmed findings of a clear 
socioeconomic gradient in incidence and mortality, with 
progressively lower rates observed as national Human 
Development Index values increase. We demonstrated that 
the progress in reducing the cervical cancer burden has been 
heavily imbalanced across countries and world regions in the 
past two decades, with the positive impact of mass 
population-based screening programmes exclusively visible in 
high-income countries. This study provides timely evidence 
and impetus for national strategies that tackle the increasing 
burden of cervical cancer now, and in future decades.

Implications of all the available evidence
This study emphasizes the equitable allocation of resources 
and access to services as key elements in reducing inequalities 
in cervical cancer outcomes. Within the ultimate aim of the 
CCEI to reduce cervical cancer incidence below a threshold of 
4 cases per 100 000 women-years, the sustainable expansion 
of population-based cancer registries in every country of the 
world represents a crucial gold standard in monitoring 
progress in meeting the 90–70–90 targets as part of national 
scale-up the elimination strategy.
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Diseases tenth revision code C539) for 185 countries or 
territories in 2020 from the Global Cancer Observatory 
(GLOBOCAN) database, as collated by IARC. The 
GLOBOCAN estimates are derived from the best 
available recorded data from national (or subnational) 
cancer registries and national vital registry systems in 
countries of the world. The data sources and hierarchy of 
methods used to compile the cancer estimates have been 
described previously,10 and data sources per country are 
available online.

Briefly, the incidence estimates for 2020 for 
185 countries or territories were derived from national or 
subnational population-based cancer registry data 
including submissions to the eleventh volume of Cancer 
Incidence in Five Continents (CI5; 2008–2012),11 and 
from members of the African Cancer Registry Network 
in sub-Saharan Africa. The methods used to estimate the 
global incidence and mortality rates in 2020 have been 
published previously10 and uncertainty intervals for the 
estimates are available online.

Time trends of cervical cancer incidence for the period 
1988–2017 (availability of data within this period varied by 
country; appendix p 7), recorded by one or more 
subnational or national population-based cancer registries 
included in the CI5 plus database, were retrieved from 
the Global Cancer Observatory website. For Uganda, the 
USA, the UK (England and Wales), Australia, Denmark, 
Iceland, Norway, Sweden, and Ukraine, cancer data were 
available up to year 2017. We obtained mortality estimates 
using the most recent national vital registration data from 
WHO.12 We extracted corresponding population data 
from the UN website.13

Statistical analysis 
We calculated the estimated number of cervical cancer 
cases and deaths in each country by applying the 
estimated age-specific rates for 2020 to the corresponding 
population strata. Data were aggregated by 5-year age 
group (0–4, 5–9, ..., 80–84 years), with the exception of 
the oldest age group, which was an open category 
comprising women aged 85 years or older.

We calculated the age-standardised incidence or 
mortality rate per 100 000 women-years based on the 
1966 Segi-Doll World standard population.14,15 The 
estimated annual percentage change (EAPC) in incidence 
for the previous 10 years available for each country was 
used to describe the magnitude of the changes in trend; 
the average annual rate of change in the age-standardised 
rates during the relevant time period was obtained by 
fitting a regression line to the natural logarithm of the 
age-standardised rates with calendar year as a regressor 
variable and was expressed as a percentage.16 The 
results were presented by country and aggregated for 
20 subregions (as defined by UN) and six world regions 
(as defined by WHO). Additionally, countries were 
categorised into four tiers of the HDI, a composite index 
based on life expectancy, education, and per-capita 

income indicators for 2018 as developed by the UN 
Development Programme.17

Age-specific incidence during the most recent 10-year 
period was assessed in two groups of countries selected 
according to whether they had established screening 
programmes (Sweden, the UK, Australia, and the USA) 
or sporadic or no existing programmes for cervical cancer 
(Colombia, India, and Uganda). All analysis were done 
using R statistical software (version 4.2.0).

Role of the funding source 
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report.

Results
Globally, an estimated 604 127 new cases of cervical 
cancer and 341 831 deaths occurred in 2020 (table). 
Incidence varied by at least 10 times between regions, 
with the highest age-standardised incidence rates 
observed in eastern Africa (40 cases per 100 000 women-
years [95% CI 39·7–40·4]), followed by southern Africa 
(36·4 [35·8–37·1]), Middle Africa (31·6 [31·1–32·1]), and 
Melanesia (28·3 [26·7–29·9]). Cervical cancer incidence 
was high in Malawi (67·9 [65·7–70·1]) and Zambia (65·5 
[63·0–67·9]) in Africa, Bolivia (36·6 [35·0–38·2]) and 
Paraguay (34·1 [32·1–36·1]) in Latin America, Maldives 
(24·5 [17·0–32·0]) and Indonesia (24·4 [24·2– 24·7]) in 
Asia, and in Fiji (29·8 [24·7–35·0]) and Papua New 
Guinea (29·2 [27·3–31·0]) in Melanesia (figure 1A; 
appendix pp 9–16). Mortality rates ranged from 1·0 
(0·8–1·2) in Switzerland to 55·7 (47·7–63·7) in Eswatini 
(figure 1B; appendix pp 4–5). The estimated number of 
cervical cancer cases and deaths, globally and by country, 
are shown in the appendix (pp 1–5).

Age-standardised incidence was lowest in western Asia 
(4·1 cases per 100 000 women-years [95% CI 4·0–4·3]). 
Incidence was relatively low in Oceania, northern America, 
and most regions of Europe, with the exception of some 
countries in central and eastern Europe—eg, Romania 
(22·6 [21·8–23·5]) and Bulgaria (18·0 [16·8–19·2]; figure 
1A; appendix pp 2, 9–12). Mortality rates followed a similar 
pattern to incidence, with marked variation across regions, 
with the highest mortality rates observed in eastern Africa 
(28·6 deaths per 100 000 women-years [95% CI 28·3–28·9]) 
and the lowest rates observed in western Europe (2·0 
[2·0–2·1]; figure 1B; appendix (pp 3, 13–16).

More than 58% of all cases of cervical cancer globally 
were estimated in Asia followed by Africa (20%), 
Europe (10%) and Latin America (10%; table 1) and more 
than half of deaths were estimated in Asia (58%) followed 
by Africa (22%), and Latin America (9%; table). 39% of 
all cases occurred in China (18%) and India (21%) and 
40% of total deaths from cervical cancer (17% in China; 
23% in India).

In 173 of 185 countries or territories, the age-standardised 
incidence of cervical cancer in 2020 was higher than the 

For more on GLOBOCAN see 
https://gco.iarc.fr

For uncertainty intervals of 
estimates see https://gco.iarc.fr/
today/home

For more on the CI5plus 
database see https://ci5.iarc.fr/
CI5plus/Default.aspx

For more on time trends in 
cervical cancer incidence see 
https://gco.iarc.fr/overtime

For more on the African Cancer 
Registry Network see 
https://afcrn.org/

For more on data sources per 
country see https://gco.iarc.fr/
today/data/methods/
GLOBOCAN2020_Annex_A.
XLSX

See Online for appendix

https://gco.iarc.fr
https://gco.iarc.fr/today/data/methods/GLOBOCAN2020_Annex_A.XLSX
https://afcrn.org/
https://gco.iarc.fr/today/home
https://ci5.iarc.fr/CI5plus/Default.aspx
https://gco.iarc.fr/overtime
https://gco.iarc.fr/today/home
https://gco.iarc.fr/today/home
https://ci5.iarc.fr/CI5plus/Default.aspx
https://ci5.iarc.fr/CI5plus/Default.aspx
https://gco.iarc.fr/today/data/methods/GLOBOCAN2020_Annex_A.XLSX
https://gco.iarc.fr/today/data/methods/GLOBOCAN2020_Annex_A.XLSX
https://gco.iarc.fr/today/data/methods/GLOBOCAN2020_Annex_A.XLSX
https://gco.iarc.fr/today/data/methods/GLOBOCAN2020_Annex_A.XLSX
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threshold set by WHO’s Cervical Cancer Elimination 
Initiative (figure 2A). Incidence was markedly above the 
WHO threshold in populous countries such as China 
(10·7 cases per 100 000 women-years [95% CI 10·6–10·8]), 
India (18·0 [17·9–18·1]), Indonesia (24·4 [24·2–24·7]), 
Russia (14·1 [13·9–14·4]), and Brazil (12·7 [12·5–12·9]; 
figure 1A; appendix pp 2, 9–12). Large between-country 
variability was observed, even within regions. The regions 
with the largest variability in age-standardised incidence 
were eastern Africa (10·3 [7·8–12·8] in France, La Reunion 
compared with 67·9 [65·7–70·1] in Malawi), western Africa 
(10·4 [9·5–11·2] in Niger compared with 50·1 [47·9–52·4]) 
in Guinea) and South America (11·1 [10·6–11·7] in Chile 

compared with 36·6 [35·0–38·2] in Bolivia). Regions with 
relatively low between-country variability, and with 
incidence closer to the WHO threshold for most countries, 
were western Europe (3·4 [2·9–3·9] in Switzerland 
compared with 7·7 [7·0–7·3] in Belgium), northern Africa 
(2·9 [2·8–3·1] in Egypt compared with 10·4 [10·0–10·9] in 
Morocco), and western Asia (2·2 [1·9–2·4] in Iraq compared 
with 10·6 [9·4–11·8] in Georgia). Mortality followed a 
similar pattern, with the largest variation observed in 
eastern Africa, followed by western Africa, southern Africa, 
and southern America (figure 2B).

A clear and strong socioeconomic gradient was 
observed between cervical cancer incidence and mortality 

Total female 
population 
(thousands)

Incidence Mortality

Cases, n Proportion 
of all cases, 
% 

Global age-
standardised rate 
(per 100 000 
women-years; 
95% CI)

Deaths, n Proportion of 
all deaths, %

Global age-
standardised rate 
(per 100 000 
women-years; 
95% CI)

World 3 864 825 604 127 100·0 13·3 (13·3–13·3) 341 831 100·0% 7·2 (7·2–7·3)

Region

Eastern Africa 224 366 54 560 9·0% 40·1 (39·7–40·4) 36 497 10·7% 28·6 (28·3–28·9)

Middle Africa 89 973 15 646 2·6% 31·6 (31·1–32·1) 10 572 3·1% 22·7 (22·2–23·1)

Northern Africa 122 510 6971 1·2% 6·2 (6·1–6·4) 4033 1·2% 3·7 (3·6–3·8)

Southern Africa 34 290 12 333 2·0% 36·4 (35·8–37·1) 6867 2·0% 20·6 (20·1–21·1)

Western Africa 199 581 27 806 4·6% 23·0 (22·7–23·2) 18 776 5·5% 16·6 (16·4–16·9)

Caribbean 22 038 3857 0·6% 13·7 (13·3–14·2) 2495 0·7% 8·2 (7·9–8·6)

Central America 91 619 13 848 2·3% 13·8 (13·5–14·0) 6866 2·0% 6·8 (6·6–7·0)

South America 218 677 41 734 6·9% 15·4 (15·2–15·5) 22 221 6·5% 7·8 (7·7–7·9)

Northern America 186 289 14 971 2·5% 6·2 (6·1–6·2) 6343 1·9% 2·1 (2·0–2·2)

Eastern Asia 822 614 129 567 21·4% 10·8 (10·8–10·9) 66 436 19·4% 5·0 (4·9–5·0)

Excluding China 117 143 19 826 3·3% 11·9 (11·7–12·1) 7376 2·2% 3·1 (3·0–3·2)

China 705 471 109 741 18·2% 10·7 (10·6–10·8) 59 060 17·3% 5·3 (5·2–5·3)

Southeastern Asia 334 688 68 623 11·4% 17·8 (17·7–17·9) 38 530 11·3% 10·0 (9·9–10·1)

South-central Asia 977 111 148 128 24·5% 15·3 (15·2–15·4) 91 985 26·9% 9·6 (9·6–9·7)

Excluding India 314 207 24 221 4·0% 8·4 (8·3–8·6) 14 637 4·3% 5·3 (5·2–5·3)

India 662 903 123 907 20·5% 18·0 (17·9–18·1) 77 348 22·6% 11·3 (11·3–11·4)

Western Asia 132 576 5402 0·9% 4·1 (4·0–4·3) 2951 0·9% 2·3 (2·2–2·4)

Central-eastern Europe 155 183 32 348 5·4% 14·5 (14·3–14·7) 15 854 4·6% 6·1 (6·0–6·2)

Northern Europe 53 774 6666 1·1% 10·4 (10·2–10·7) 2134 0·6% 2·2 (2·1–2·3)

Southern Europe 78 450 9053 1·5% 7·7 (7·5–7·9) 3705 1·1% 2·3 (2·2–2·4)

Western Europe 99 772 10 102 1·7% 7·0 (6·9–7·2) 4296 1·3% 2·0 (2·0–2·1)

Australia and New Zealand 15 253 1094 0·2% 5·6 (5·3–6·0) 409 0·1% 1·6 (1·4–1·7)

Melanesia 5452 1330 0·2% 28·3 (26·7–29·9) 818 0·2% 18·6 (17·3–19·9)

Micronesia and Polynesia 609 88 0 13·6 (10·8–16·5) 43 0 6·6 (4·6–8·6)

HDI level

Low 494 473 81 922 13·6% 27·2 (27·0–27·4) 56 167 16·4% 19·8 (19·7–20·0)

Medium 1 136 006 182 866 30·3% 16·6 (16·5–16·6) 113 149 33·1% 10·4 (10·4–10·5)

High 1 441 956 240 400 39·8% 12·7 (12·6–12·7) 129 444 37·9% 6·5 (6·5–6·6)

Very high 790 732 98 675 16·3% 9·1 (9·1–9·2) 42 920 12·6% 3·1 (3·1–3·2)

HDI=Human Development Index.

Table: Cervical cancer incidence and mortality in 2020, by world region and HDI level 
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rates and the mean national HDI values, with 
progressively lower rates observed as HDI increased. 
Incidence was three times higher in low-HDI countries 
than very high-HDI countries (27·2 cases per 
100 000 women-years [95% CI 27·0–27·4] in countries 
with low HDI vs 9·1 [9·1–9·2] in countries with very high 
HDI; table; figure 3; appendix p 1). The socioeconomic 
gradient was stronger for cervical cancer mortality; 
mortality rates were six times higher in countries with 
a low HDI than countries with very high HDI (19·8 deaths 
per 100 000 women-years [19·7–20·0] vs 3·1 [3·1–3·2]).

The availability of trend data by country is provided 
in the appendix (p 7). Between 1988 and 2017, major 
declines in incidence were observed in some Latin 
American countries, including Brazil, Colombia, and 
Costa Rica (figure 4). A similar pattern was observed in 
Asia in India, Thailand, and South Korea, while 
incidence in Japan and China remained stable with a 
slight increase between 2007 and 2017. In Europe, 

incidence increased in Latvia, Lithuania, and Bulgaria, 
whereas incidence decreased in Poland, Slovenia, 
and Czechia. In Oceania (Australia and New Zealand), 
and northern America (Canada and the USA), 
age-standardised incidence declined continuously from 
1988 until around 2005, with incidence remaining 
stable (approxi mately 6 cases per 100 000 women-years) 
thereafter. A similar pattern was observed in western 
Europe, with the exception of Italy and the Netherlands, 
where incidence increased after 2003 in the Netherlands, 
and after 2009 in Italy.

Countries with the largest declines in incidence (EAPC 
>4% per year) were Brazil (–7·9% [95% CI –12·5 to –3], 
Slovenia (–7·1% [13·1 to –0·6]), Kuwait (–6·8% 
[–17·1 to 4·8]), and Chile (–6·3% [–11·5 to –0·9]), 
whereas the highest increases in incidence were 
observed in Latvia (4·3% [–1·7 to 10·6]), Japan (3·4% 
[–4·0 to 11·4]), Ireland (3·1% [–3·7% to 10·4]), Sweden 
(2·9% [–4·8 to 11·3%]), Norway (2·3% [–4·5 to 9·5]), 

Figure 1: Age-standardised incidence (A) and mortality rates (B) of cervical cancer by country in 2020
Data are from the GLOBOCAN database, collated by the International Agency for Research on Cancer and hosted by the Global Cancer Observatory.

≥33·8
22·0 to <33·8
17·7 to <22·0
14·8 to <17·7
11.2 to <14.8
8.0 to <11.2
5.6 to <8.0
<5·6

Age-standardised incidence 
(per 100 000 women-years)

No data
Not applicable

≥20·8
14·3 to <20·8
10·5 to <14·3
7·4 to <10·5
5·4 to <7·4
3·4 to <5·4
2·0 to <3·4
<2·0

Age-standardised mortality 
(per 100 000 women-years

No data
Not applicable

B

A

For more on the Global Cancer 
Observatory see https://gco.iarc.
fr/

https://gco.iarc.fr/
https://gco.iarc.fr/
https://gco.iarc.fr/
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Northern Ireland (2·1% [–5·0 to 9·6]), Estonia (1·6% 
[–3·6 to 7·0]), and China (1·5% [–7·0 to 10·7; figure 5; 
appendix p 8).

We compared age-specific incidence (aged 0–74 years) 
between countries with high screening coverage (Sweden, 

the UK, Australia, and the USA; group A) and countries 
with sporadic or no screening programmes (Colombia, 
India, and Uganda; group B; appendix p 6). In group A 
countries, the incidence of cervical cancer increased up to 
age 35 years and thereafter remained approximately 
constant at relatively low levels. Conversely, in group B 
countries, the incidence increased sharply with age, 
peaking at around age 55–64 years (surpassing 160 cases 
per 100 000 women-years in Uganda).

Discussion 
Our study provides a comprehensive and up-to-date 
overview of the global, regional, and national patterns of 
cervical cancer in 2020, highlighting inequalities across 
geographical, socioeconomic, and temporal axes, and 

Figure 3: Age-standardised incidence (A) and mortality rates (B) of cervical 
cancer, by HDI in 2020
Data are from the GLOBOCAN database, collated by the International Agency for 
Research on Cancer and hosted by the Global Cancer Observatory. Each dot 
represents a country. HDI=Human Development Index.
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including the progress made at the country-and-region 
level in the previous three decades. The incidence and 
mortality rates varied substantially (by 40 to 50 times) 
across regions and within regions, between countries. 
Incidence for 172 of 185 countries or territories included 
in the analysis exceeded the threshold set by the WHO 
Cervical Cancer Elimination Initiative. The largest 
within-region variability with particularly high incidence 
and mortality rates was in sub-Saharan Africa, Latin 
America, Asia, and Oceania.

Although the incidence of cervical cancer has decreased 
in many world regions in the previous three decades, 
notably in Latin America, Asia, western Europe and 
northern America, the rates and the burden of the 
disease remain high globally, with 604 127 new cases 
estimated worldwide in 2020, particularly in many 
LMICs. Divergence from the decreasing trend, with 
marked increases in cervical cancer incidence, were 
observed in some parts of the world, including certain 

countries in eastern Europe and sub-Saharan Africa. In 
these populations, trends are likely to continue increasing 
over the next decades in the absence of a scale-up of 
preventive interventions, including screening and HPV 
vaccination, with increase in the absolute number of 
cases driven also by the growth and ageing of the global 
population.18 It has been estimated that in resource-poor 
settings every 100 deaths of mothers due to cervical or 
breast cancer leads to the premature death of 14 children 
before they reach the age of 10 years and results in 
210 children becoming maternal orphans, thus 
underscoring the substantial social consequences of 
these cancers.19,20

The steep decrease in incidence observed in some 
countries, such as India, Thailand, Brazil, and Poland, 
could be attributed to multiple factors, including declines 
in fertility rates and lower parity, which are declining 
across successive generations of women (declining cohorts 
effects),21 or improvement in the coverage of screening 

Figure 4: Age-standardised incidence of cervical cancer by world region, by age (1988–2017)
Data are from the GLOBOCAN database, collated by the International Agency for Research on Cancer and hosted by the Global Cancer Observatory. Only countries with population-based incidence data 
available in the Cancer Incidence in Five Continents plus database were included. Lines were smoothed by the LOESS regression algorithm (bandwidth 0·3) and the rates are shown in semi-log scale. 
*Subnational data.
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programmes and access to treatment services especially in 
the urban population of the registry catchment areas.22,23 
However, the data reported by the regional registries tend 
to cover only a fraction of the total population with little or 
no coverage of rural areas, where women tend to be at 
higher risk, and hence the trends should be interpreted 
with some caution if extrapolated to the national level. 
During the same period, incidence plateaued to relatively 
low levels in most high-resource countries, while, in 
contrast, increases were observed in the Baltic countries 
and eastern European region, including in Estonia, 
Lithuania, Belarus, and Bulgaria, with the highest annual 
increase observed in Latvia. Many of these countries do not 
have effective population-based screening programmes.24,25 
Uganda, which was the only African country with available 
population-based data, showed the steepest increase in 
age-specific rates and a continuous increase in incidence 
between 1996 and 2015, indicating the huge gaps in burden 

and data availability that exist between countries 
with different levels of socioeconomic development. 
The impact of organised population-based screening 
programmes is evident in our findings for age-specific 
incidence. The age-specific rates are relatively low in age 
groups targeted by the screening, and in older age groups, 
in high-income countries with well organised screening 
programmes, whereas the risk of cervical cancer continues 
to increase with age in resource-poor settings without 
screening programmes. The increase in incidence in 
young birth cohorts (people born in the mid-1960s or later) 
from several high-income countries, reinforces the 
continuous need to encourage screening participation and 
define optimal screening age, to improve the quality of 
screening and expand programme coverage, to promote 
healthy sexual behaviour, and to increase coverage of HPV 
vaccination among adolescents.23,26–30

As the population continue to grow and people live 
longer than ever before, it is projected that the absolute 
number of cases and deaths will continue to increase in 
all WHO regions in the coming decades if effective 
preventive interventions are not implemented in 
countries where they are needed. At present, only 
20–30% of LMICs have introduced HPV vaccination,8 
thus the beneficial impact of vaccination on the incidence 
of and mortality from cervical cancer, which is already 
evident in some high-income countries,23,31 is unlikely to 
be observed in the next few decades in the majority of 
these countries.23 The existing discrepancies in cancer 
screening, diagnosis, and treatment services as reflected 
in the current allocation of funding for cervical cancer 
control in LMICs (<10% of WHO’s projected need for 
2019–2030) poses a huge challenge to achieving the 
cervical cancer elimination target set by WHO.8,32 Barriers 
such as changes in lifestyle and sexual behaviours in 
young populations, high HIV prevalence in countries in 
Africa (where the fraction of cervical cancers attributable 
to HIV is high33) and Latin America should be 
continuously monitored and addressed in the future.34 
Integration of cervical cancer screening with HIV testing 
services at a single visit to primary health centres could 
be a cost-effective strategy, and more importantly such 
integration strategy will benefit women with HIV, who 
are at high risk of cancer even at a younger age.35

The COVID-19 pandemic has created a new group of 
susceptible women due to the decrease in screening 
intensity and detection of cervical precancers,36,37 but has 
also boosted the introduction of HPV testing of self-
collected specimens, which offers possibilities to increase 
population coverage.38,39 Surveillance system and health 
infrastructures, developed to monitor the COVID-19 
pandemic could be customised to improve HPV 
vaccination, the monitoring of national cervical cancer 
screening programmes, and to improve health system 
capacity to deliver more efficient preventive services.40,41

The COVID-19 pandemic might have had an impact on 
the incidence and mortality rates of cancers in 2020, 

For cancer projections see 
https://gco.iarc.fr/tomorrow/en

Figure 5: EAPC in age-standardised cervical cancer incidence
Only countries with population-based incidence data available in Cancer Incidence in Five Continents plus database 
were included. EAPC=estimated annual percentage change. *Subnational data.
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which was not taken into account in this study, since 
GLOBOCAN 2020 estimates are based on incidence and 
mortality trends from previous years, and therefore these 
estimates might not reflect exactly the current situation. 
Future comparisons of the 2020 estimates with the 
recorded cancer incidence and mortality data in the same 
year will allow to quantify eventual discrepancies and the 
impact of COVID-19.

The estimates presented are based on the best available 
cancer incidence and mortality data within a given 
country (in terms of completeness, coverage, and 
accuracy). Caution is warranted in interpreting these 
findings, especially in countries where estimates are not 
based on local, population-based information.10 We used 
long-term time-series data to assess the temporal change 
in the rates using high-quality cancer registry data 
compiled in the successive editions of CI5.11 However, 
we could not quantify the most recent trends in certain 
countries that have recently introduced routine 
screening and thus we could not observe the impact of 
screening in the past decade in those countries. For 
example, in Slovenia a marked decrease in incidence 
was observed between 2003 and 2015 after the country 
moved from an opportunistic to an organised national 
screening programme.42 Because of the expected changes 
in cervical cancer prevention and control interventions, 
future estimates could differ from those presented in 
this study.

In summary, the burden of cervical cancer remains 
high in many parts of the world, with rates of the disease 
that in most countries are much higher than the threshold 
agreed by the WHO Cervical Cancer Elimination 
Initiative. We identified substantial geographical and 
socioeconomic inequalities in cervical cancer globally, 
with a clear gradient of increasing rates in countries with 
lower levels of human development. Organised screening 
programmes combined with access to affordable and 
appropriate treatment services and improved coverage of 
HPV vaccination will be key to reducing cervical cancer 
incidence and mortality in the coming decades.23,41,43,44 The 
valuable new tools for cervical cancer prevention and 
control developed in the previous 20 years that are feasible 
to implement in resource-poor settings should be applied 
judiciously, simultaneously incentivising the social and 
organisational innovations that are context specific.45,46

It is important to continue monitoring cervical cancer 
worldwide, particularly among the most disadvantaged 
countries and groups of the population,47 using 
population-based cancer registries and other relevant 
data.48 Socioeconomic factors are a crucial factor 
explaining inequalities in cancer between and within 
countries.49 Our critical appraisal of the data will provide 
timely evidence and impetus for future strategies aimed 
to prioritise national efforts and accelerate progress 
towards the WHO elimination targets and, in so doing, 
address the marked variations in the global cervical 
cancer incidence landscape. 
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