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Cervical cancer screening programmes and age-specific
coverage estimates for 202 countries and territories
worldwide: a review and synthetic analysis

Laia Bruni*, Beatriz Serrano*, Esther Roura, Laia Alemany, Melanie Cowan, Rolando Herrero, Mario Poljak, Raul Murillo, Nathalie Broutet,
Leanne M Riley, Silvia de Sanjose

Summary

Background Cervical cancer screening coverage is a key monitoring indicator of the WHO cervical cancer elimination
plan. We present global, regional, and national cervical screening coverage estimates against the backdrop of the
70% coverage target set by WHO.

Methods In this review and synthetic analysis, we searched scientific literature, government websites, and official
documentation to identify official national recommendations and coverage data for cervical cancer screening for the
194 WHO member states and eight associated countries and territories published from database inception until
Oct 30, 2020, supplemented with a formal WHO country consultation from Nov 27, 2020, to Feb 12, 2021. We extracted
data on the year of introduction of recommendations, the existence of individual invitation to participate, financing of
screening tests, primary screening and triage tests used, recommended ages and screening intervals, use of self-
sampling, and use of screen-and-treat approaches. We also collected coverage data, either administrative or survey-
based, as disaggregated as possible by age and for any available screening interval. According to data completeness
and representativeness, different statistical models were developed to produce national age-specific coverages by
screening interval, which were transformed into single-age datapoints. Missing data were imputed. Estimates were
applied to the 2019 population and aggregated by region and income level.

Findings We identified recommendations for cervical screening in 139 (69%) of 202 countries and territories. Cytology
was the primary screening test in 109 (78%) of 139 countries. 48 (35%) of 139 countries recommended primary HPV-based
screening. Visual inspection with acetic acid was the most recommended test in resource-limited settings. Estimated
worldwide coverage in women aged 30—49 years in 2019 was 15% in the previous year, 28% in the previous 3 years, and
32% in the previous 5 years, and 36% ever in lifetime. An estimated 1-6 billion (67%) of 2-3 billion women aged
20-70 years, including 662 million (64%) of 1-0 billion women aged 3049 years, had never been screened for cervical
cancer. 133 million (84%) of 158 million women aged 30-49 years living in high-income countries had been screened
ever in lifetime, compared with 194 million (48%) of 404 million women in upper-middle-income countries, 34 million
(9%) of 397 million women in lower-middle-income countries, and 8 million (11%) of 74 million in low-income countries.

Interpretation Two in three women aged 30-49 years have never been screened for cervical cancer. Roll-out of
screening is very low in low-income and middle-income countries, where the burden of disease is highest. The
priority of the WHO elimination campaign should be to increase both screening coverage and treatment of detected
lesions; however, expanding the efforts of surveillance systems in both coverage and quality control are major
challenges to achieving the WHO elimination target.
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Introduction

Cervical cancer is a fully preventable disease, but remains
the main cause of cancer death in women in 36 low-
income and middle-income countries (LMICs).”” In
November, 2020, WHO launched a global initiative to

eliminate cervical cancer as a public health problem. WHO
proposes a global elimination threshold of four cases per
100000 women-years and the implementation of a triple
intervention strategy, consisting of vaccinating at least 90%
of girls against human papillomaviruses (HPV) by the age
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Research in context

Evidence before this study

In November, 2020, WHO launched a global initiative to
eliminate cervical cancer as a public health problem during the
21st century. Robust surveillance and monitoring systems
should be implemented at the national or subnational level as
part of the elimination strategy. Despite the long existence of
cervical cancer screening programmes, sustainable and
comparable coverage estimates are not yet available. Many
countries produce screening coverage statistics from
administrative data or representative surveys, but it is difficult
to make comparisons due to differences in programme delivery
strategy, screening ages, and screening intervals.

Added value of this study

We developed methods to present baseline estimates of global
cervical cancer screening coverage for 2019 (before the COVID-19
pandemic). We have adapted a previously validated
methodological approach to produce global human
papillomavirus (HPV) vaccination coverage estimates. The chosen
methodology allows comparability of the estimates despite the
heterogeneity of screening policies and variability of available
coverage data within countries. This work includes a systematic
review of official cervical cancer screening recommendations and
coverages worldwide, supplemented with a formal WHO country
consultation and the estimation of individual 2019 country
coverages using a stepwise algorithm to impute missing data
that allows the calculation of standardised global estimates.

of 15 years, screening 70% of women using a high-
performance test by 35 years of age and again by 45 years
of age, and treating at least 90% of identified precancerous
lesions and invasive cancers.*

The proven superiority of HPV testing*® has led WHO
to recommend primary HPV-based screening™ and,
consequently, many programmes are transitioning from
cytology.® However, there are substantial barriers for
adoption and sustainable scale-up of HPV-based
screening including stakeholders’ Dbeliefs, resource
constraints, and poor availability of affordable, clinically-
validated HPV tests.*” Implementation of robust
surveillance and monitoring systems are key to
identifying gaps and progressing towards cervical cancer
elimination.’ Screening coverage is one of the core
indicators reflecting the capacity to provide testing for
primary screening at a country level.

We present the status of cervical cancer screening
programmes worldwide, including the adoption of
HPV-based strategies, and the methods and results for the
first edition of WHO coverage estimates of cervical cancer
screening. We view the data presented as the baseline from
which to monitor and evaluate the effect of forthcoming
interventions as part of the elimination strategy, and to be
analysed and discussed against the backdrop of the
70% screening coverage target of women aged 3545 years.

Implications of all the available evidence

Having standardised information on coverage of different
screening strategies worldwide allows for a comprehensive
evaluation of the strategy-based effect on cervical cancer
burden. By 2020, the extent of coverage and organisation of
cervical screening varied widely across the world. There were
no official screening recommendations in 63 countries.

48 countries (mainly high-income and upper-middle-income)
had adopted or are transitioning to HPV-based primary
screening. Despite the many available screening modalities,
we estimated that, globally, 64% of women aged 30-49 years
have never been screened for cervical cancer, representing
662 million women in the target age group of the WHO
elimination campaign. Unequal distribution exists by income
level, with coverages 7 times higher or more in high-income
than in low-income and lower-middle-income countries,
highlighting substantial inequities in cancer burden and
prevention. Our estimations emphasise that we are still a long
way from achieving the WHO target of 70% screening
coverage of women aged 30-49 years with a high-
performance test, especially in regions of the world with the
greatest burden of disease. Scaling up cervical screening in
these regions is a major challenge that must be taken on in
order to achieve the WHO elimination target.

Methods

Data sources

In this review and synthetic analysis, we searched
scientific literature, government websites, and official
documentation to identify official national recom-
mendations and coverage data for cervical cancer
screening for the 194 WHO member states and eight
associated countries and territories (American Samoa,
Bermuda, French Polynesia, Greenland, Hong Kong,
Palestine, Puerto Rico, and Tokelau), published from
database inception until Oct 30, 2020. For each country,
the search strategy included academic and official
channels for information on cancer control plans,
screening policies, and coverage statistics (eg, health
departments and national epidemiological institutions),
followed by a systematic search in PubMed. Search terms,
translations, and eligibility criteria are in appendix 3 (p 3).
11 professional translators assisted investigators in the
search and the interpretation of information in local
languages. References of included publications were
reviewed to identify additional sources. We also included
recognised international data sources: the USAID
Demographic and Health Surveys (DHS) Program, WHO
World Health Surveys, and WHO STEPwise Approach
to Noncommunicable Diseases (NCD) Risk Factor
Surveillance (STEPS) surveys." Retrieved information was
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cross-checked and supplemented with official responses
to WHO NCD Country Capacity Survey 2019 and
unpublished WHO STEPwise approach to surveillance
(STEPS) survey data.”*

Eligibility criteria included sources that described in
detail national official cervical cancer screening recom-
mendations (either as a law or governmental regulation,
decision, directive, or recommendation). Countries with
no identifiable official recommendations were considered
to have no screening programmes. To characterise
screening programmes, we retrieved information on the
year of introduction, the existence of individual invitation
to participate, financing of screening tests, primary
screening and triage tests used, recommended ages and
screening intervals, use of self-sampling, and use of
screen-and-treat approaches. Eligible coverage data could
be derived from administrative or survey data, with no
restrictions on the year of collection, but had to meet
quality and representativeness criteria for inclusion. The
criteria for data representativeness were based on the
absence of major changes in the screening program, in the
healthcare system, or in the income-level status of the
country. Only national, population-based screening data
representative of the country’s situation in 2019 entered
the final database (appendix 3 p 3). Data were extracted by
six independent investigators, including BS, MP, and RM,
with discrepancies resolved by forced consensus. This
study complies with the GATHER recommendations.”

Methods of estimation and statistical analysis

We searched official screening recommendations for each
country and age-specific coverage for any of the following
screening intervals: previous 1 year, previous 2 years,
previous 3 years, previous 5 years, and ever in lifetime. We
extracted coverage by age and any available screening
interval. Most coverages were reported aggregated by age
groups of 5, 10, or more than 10 years. Although for many
countries we collected coverage data from many different
sources, we generally selected coverage data (representative
for 2019) from one single source. When multiple sources
were available, we prioritised administrative data in
countries with organised programmes and accurate
registries, and survey data in countries with opportunistic
screening or with no centralised registries. We also
prioritised the most recent data and the most disaggregated
data by age groups when more than one representative
estimation was available for a given country (eg, if coverage
data was available for 2019 for the age groups 30-39 years,
4049 years, and 3049 years, the first two groups were
selected). Coverages were transformed into single-age
datapoints by assigning the same coverage to all ages in
the reported age group and applying corrections as
appropriate (appendix 3 pp 4-7, 16-19).

Missing data treatment included the development of a
multi-step algorithm using different statistical techniques
(appendix 3 pp 8-10) based on the closest available data
(appendix 3 pp 11-14, 20-26, 50-51). Iteratively and in this
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order, the following procedures were applied whenever
possible: linear interpolation between screening intervals,
multiple imputations (40) per missing datapoint using the
predictive mean matching method, last observation carried
forward, or next observation carried backward techniques,
or the use of a ponderation rate based on coverage from
countries with the same income and the same age-related
screening recommendations. Covariates included in the
final model are in appendix 3 (pp 8-9). For each single-age
datapoint imputation, it was verified that no coverage
exceeded that of its next upper screening interval, and
when necessary, coverage was recalculated. Country-
specific estimates for the 202 countries and territories
were computed from the estimation of the number of
screened women for each age group, screening interval,
and country as numerator and the UN populations as
denominator. Bootstrap 95% Cls were calculated using the
percentile method with 3000 bootstrap replications using R
(version 3.6.1).°

Country-specific estimates were aggregated by age group
according to different geographical and income groups:
five regions and 22 subregions using the UN classification
system, eight subregions of UN Sustainable Development
Goals classification, six WHO regions, and by income level
using the 2019 World Bank’s classification. Following
WHO’s quality standards for data publication, an official
consultation round with WHO member states and
associated countries was done from Nov 27, 2020, to
Feb 12, 2021, to review, comment on, and provide insight
on the estimates. Countries were presented with draft
estimates and sources of data. 83 countries responded to
the country consultation, resulting in an update of
screening policies in 33 countries and coverages in
42 countries (appendix 3 p 15). Coverage estimates before
and after consultation were similar, except for Latin
America and the Caribbean, for which post-consultation
estimates were up to 20% lower than pre-consultation
estimates. These differences were explained by an update
of the coverage data in Brazil and Colombia, switching
from using very high coverage data from surveys to using
lower coverage data from administrative sources.

To assess and validate the methodology to treat missing
data, we did an exhaustive sensitivity analysis, simulations,
and an evaluation of the effect of imputations in the final
estimations (appendix pp 27, 28, 52-64). To approximate
the incremental needs in screening capacity required to
achieve the WHO elimination target of 70% of women
screened with a high-performance test by 35 years of age
and again by 45 years of age, we produced an incremental
factor that was calculated by dividing the 70% target
coverage by the estimated country coverage in the previous
5 years in women aged 35-49 years. The factor was
produced only for countries with coverage below the
elimination target. We also estimated the minimum
number of women aged 35-49 years to be screened in
5 years to meet the 70% target, applying the 70% coverage
to the corresponding UN female population in 2019.
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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
Through our search, we identified official cervical
cancer screening recommendations in 139 (69%) of
202 countries and age-specific coverage data for at least
one screening interval in 164 (81%) of 202 countries
(table 1; figure 1; appendix 3 pp 29-49). All 139 countries
with documented official recommendations for cervical
cancer screening reported publicly funded primary
screening tests. 56 (88%) of 64 high-income countries and
3 (60%) of 138 LMICs had screening recommendations,

corresponding to 18 (33%) of 54 countries in Africa,
33 (69%) of 48 countries in Asia, 41 (95%) of 43 countries
in Europe, 11 (58%) of 19 countries in Oceania, and
36 (95%) of 38 countries in the Americas. Recommen-
dations had been recently introduced or changed in
the last 5 years in 54 (39%) of 139 countries and in the
last 10 years in 84 (60%) countries. Only 40 (29%) of
139 countries sent women individual screening
invitations. Most (55 [40%)] of 139) countries recommended
beginning screening between the ages of 25 and 29 years,
and 91 (65%) recommended ending screening between
the ages of 60 and 69 years. Ten (7%) of 139 countries
followed WHO recommendation to prioritise screening in
women aged 30—49 years and women from LMICs (mainly
from Asia [six countries] and Africa [three countries]).

World (N=139)* Countries by income
High (n=56)* Upper middle (n=46) Lower middle (n=25)  Low (n=12)
Screening invitations sent to individuals 40 (29%)t 30 (54%)T 9 (20%) 1(4%) 0
Year of introduction of current recommendationst§
2016-20 54 (39%) 23 (41%) 19 (41%) 8 (32%) 4(33%)
2011-15 30 (22%) 10 (18%) 13 (28%) 5 (20%) 2 (17%)
2010 and earlier 36 (26%) 14 (25%) 8 (17%) 10 (40%) 4(33%)
Recommended age to begin screening, years
24 oryounger 46 (33%) 28 (50%) 13 (28%) 5(20%) 0
25-29 55 (40%) 23 (41%) 10 (22%) 18 (72%) 4(33%)
30-34 31 (22%) 5(9%) 11 (24%) 9 (36%) 6 (50%)
35-39 6 (4%) 0 3(7%) 1(4%) 2 (17%)
40 or older 1(1%) 0 1(2%) 0 0
Recommended age to end screening, years
49 oryounger 18 (13%) 1(2%) 6 (13%) 5(20%) 6 (50%)
50-59 16 (12%) 4(7%) 5 (11%) 4(16%) 3 (25%)
60-64 45 (32%) 16 (29%) 20 (43%) 7 (28%) 2(17%)
65-69 46 (33%) 26 (46%) 12 (26%) 7(28%) 1(8%)
70 or older 14 (10%) 9 (16%) 3 (7%) 2 (8%) 0
Cytology-based screeningql 109 (78%) 53 (95%) 41(89%) 13 (52%) 2 (17%)
Recommended ages and interval for cytology-based screening§
Age 29 years and younger 88/109 (81%) 49/53 (92%) 29/41 (71%) 10/13 (77%) 0
Every 1-2 years 13/88 (15%) 8/49 (16%) 4/29 (14%) 1/10 (10%) 0
Every 3years 67/88 (76%) 38/49 (78%) 22/29 (76%) 7/10 (70%) 0
Every 4 years or more 5/88 (6%) 1/49 (2%) 2/29 (7%) 2/10 (20%) 0
Age 30-49 years 98/109 (90%) 47/53 (89%) 37/41 (90%) 12/13 (92%) 2/2 (100%)
Every 1-2 years 14/98 (14%) 8/47 (17%) 4/37 (11%) 1/12 (8%) 1/2 (50%)
Every 3years 65/98 (66%) 31/47 (66% 26/37 (70%) 8/12 (67%) 0
Every 4 years or more 13/98 (13%) 5/47 (11%) 6/37 (16%) 2/12 (17%) 0
Age 50 years and older 90/109 (83%) 44/53 (83%) 34/41(83%) 11/13 (85%) 1/2 (50%)
Every 1-2 years 14/90 (16%) 7144 (16%) 5/34 (15%) 1/11 (9%) 1/1(100%)
Every 3 years 58/90 (64%) 27144 (61%) 23/34 (68%) 8/11 (73%) 0
Every 4 years or more 14/90 (16%) 8/44 (18%) 5/33 (15%) 1/11(9%) 0
Recommended triage test for cytology-based screening
HPV test 34/109 (31%) 27/53 (51%) 7141 (17%) 0 0
HPV-based screeningq|| 48 (35%) 25 (45%) 16 (35%) 4 (16%) 3(25%)
(Table 1 continues on next page)
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World (N=139)* Countries by income
High (n=56)* Upper middle (n=46) Lower middle (n=25)  Low (n=12)
(Continued from previous page)
Recommended ages and interval for HPV screening§
Age 29 years and younger 8/48 (17%) 7/25 (28%) 1/16 (6%) 0 0
Every 3-4 years 3/8 (38%) 3/7 (43%) 0 0 0
Every 5years 4/8 (50%) 417 (57%) 0 0 0
Every 5years or more 1/8 (13%) 0 1/1 (100%) 0 0
Age 30-49 years 47148 (98%) 24/25 (96%) 16/16 (100%) 4/4 (100%) 3/3 (100%)
Every 3-4 years 6/47 (13%) 5/24 (21%) 1/16 (6%) 0 0
Every 5years 37147 (79%) 19/24 (79%) 13/16 (81%) 4/4 (100%) 1/3 (33%)
Every 5 years or more 3/47 (6%) 0 2/16 (13%) 0 1/3 (33%)
Age 50 years and older 43/48 (90%) 25/25 (100%) 14/16 (88%) 3/4 (75%) 1/3 (33%)
Every 3-4 years 4/43 (9%) 3/25 (12%) 1/14 (7%) 0 0
Every 5 years 37/43 (86%) 21/25 (84%) 12/14 (86%) 3/3 (100%) 1/1 (100%)
Every 5 years or more 2/43 (5%) 1/25 (4%) 1/14 (7%) 0 0
Recommended triage test for primary HPV-based screening
Cytology 18/48 (38%) 12/25 (48%) 6/16 (38%) 0 0
Cytology or HPV genotyping 6/48 (13%) 2/25 (8%) 4/16 (25%) 0 0
Cytology or VIA 1/48 2%) 0 1/16 (6%) 0 0
HPV genotyping 2/48 (4%) 1/25 (4%) 0 0 1/3 (33%)
VIA 2/48 (4%) 0 0 2/4 (50%) 0
Screen and treat strategy 4/48 (4%) 0 0 2/4 (50%) 0
VIA as primary screening testq] 41(29%) 1(2%) 13 (28%) 18 (72%) 9 (75%)
Recommended ages and interval for VIA screening§
Age 29 years and younger 17/41(41%) 0 5/13 (38%) 8/18 (44%) 4/9 (44%)
Every 1-2 years 1/17 (6%) 0 1/5 (20%) 0 0
Every 3 years 11/17 (65%) 0 4/5 (80%) 5/8 (63%) 2/4 (50%)
Every 4 years or more 2/17 (12%) 0 0 2/8 (25%) 0
Age 30-49 years 38/41 (93%) 0 13/13 (100%) 16/18 (89%) 9/9 (100%)
Every 1-2 years 3/38 (8%) 0 2/13 (15%) 1/16 (6%) 0
Every 3 years 17/38 (45%) 0 8/13 (62%) 7/16 (44%) 2/9 (22%)
Every 4 years or more 14/38 (37%) 0 3/13 (23%) 7/16 (44%) 4/9 (44%)
Age 50 years and older 18/41 (44%) 0 5/13 (38%) 9/18 (50%) 4/9 (44%)
Every 1-2 years 0 0 0 0 0
Every 3 years 9/18 (50%) 0 3/5 (60%) 5/9 (56%) 1/4 (25%)
Every 4 years or more 6/18 (33%) 0 2/5 (40%) 3/9 (33%) 1/4 (25%)
Underserved populations 441 (10%) 1/1 (100%) 2/13 (15%) 1/18 (6%) 0
Screen and treat strategy with VIA 31/41 (76%) 0 7113 (54%) 16/18 (89%) 8/9 (89%)
HPV=Human papillomaviruses. VIA=visual inspection with acetic acid. *Partial implementation in United Arab Emirates (Abu-Dabi). fVariability among country regions in
Belgium, Canada, and Spain. Organised programmes in small regions in Greece not included. fIncluding introduction of modifications in the recommended primary tests,
modifications to ages to start and end screening, and modifications to screening interval. SNo information was available about the year of introduction of current
recommendations in 19 countries (Bosnia and Herzegovina, Cyprus, Monaco, Guinea, Antigua and Barbuda, The Bahamas, Bermuda, Dominican Republic, Grenada, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Trinidad and Tobago, Venezuela, Cook Islands, Vanuatu, Bahrain, North Korea, and Timor-Leste), about the
recommended screening interval for cytological screening in seven countries (Albania, Cyprus, Dominica, Cook Islands, Vanuatu, Iran, and Syria), and about the
recommended screening interval for VIA screening in six countries (Guinea, Madagascar, Mozambique, Bolivia, Panama, and Timor-Leste). iCombined with other main
screening tests or alone. [|Including countries that are transitioning to HPV as the main test. Not including countries that reported plans in 2019 for introduction of
HPV-based screening by 2024 (Canada, New Zealand, Belgium, Belarus, Japan, and Trinidad and Tobago).
Table 1: Main characteristics of cervical cancer screening in 139 countries with documented official recommendations

46 (33%) of 139 countries recommended screening in  in women 30 years and older in 5-year intervals, although
women younger than 25 years. 48 (35%) of 139 countries  eight countries recommended it at frequencies lower than
recommended HPV-based screening, but most (at least 5 years, and eight countries recommended it in women
21 countries) were still transitioning from cytology to HPV ~ younger than 30 years. Visual inspection with acetic
as the main test. HPV testing was mainly recommended  acid (VIA) was generally used in women aged 3049 years
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in 3-5-year intervals. Cytology was recommended across
all age ranges, usually in 3-year intervals, but 15 countries
recommended it every 1 or 2 years. In 52 (37%) of
139 countries, more than one screening test was recom-
mended, either interchangeably (in 28 countries) or
recommended differently according to age or setting (in
underserved populations). HPV testing was introduced as
a triage test (and not recommended for primary
use) for atypical squamous cells of undetermined signifi-
cance or other indications in 18 countries. Six countries
(Belarus, Belgium, Canada, Japan, New Zealand, and

Trinidad and Tobago) announced plans in 2019 for
introducing HPV-based screening by 2024. Combined or
alone, cytology was still the most used screening test, with
109 (78%) of 139 countries recommending it for at least
one indication. In resource-constrained settings, the most
common screening approach was the VIA test. VIA was
the primary test in 41 (29%) of 139 countries (in 9 low-
income and 31 middle-income countries), and in 21 (51%)
of 41 countries was the only nationally recommended test.
The screen-and-treat approach was recommended in
31 (76%) of 41 countries using VIA as the primary test.

I HPV
[ Cytology
EVIA

of

Il One main primary test
More than one primary test (either as
co-test or for the same or different
screening indications
[ No official recommendation

Figure 1: Official recommended tests for primary cervical cancer screening

The solid pattern indicates the recommendation of one of the tests (either cytology, HPV, or VIA). The striped pattern indicates the coexistence of more than one test,
which can have the same indication or be used for different indications (eg, different tests are indicated at different ages, or in different settings or outreach).

HPV=human papillomaviruses. VIA=visual inspection with acetic acid.

Screening in the previous year

Screening in the previous 3 years

Screening in the previous 5 years

Screening ever in lifetime

Number of screened ~ Coverage, %
women in millions, (95% Cl)
N (95% Cl)

Number of screened Coverage, %
women in millions, (95% Cl)
N (95% Cl)

Number of screened Coverage, %
women in millions, (95% Cl)
N (95% Cl)

Number of screened Coverage, %
women in millions, (95% Cl)
N (95% Cl)

Global screening
coverage

High income
LMICs

Upper-middle-
income

1596 (142:0-179-0)  15% (14-17)

Coverage by country income level

66-8 (57-1-77-3)
928 (78-1-109-6)
76-2 (61:9-92-5)

42% (36-49)
11% (9-13)
19% (15-23)

292-4(259.9-327-4)  28% (25-32)

110-9 (95-7-127:5)
181-5(153-3-213-3)
1516 (124-8-183-2)

70% (61-81)
21% (18-24)
38% (31-45)

329-8(295-0-367-2) 32% (29-36)

121-2 (104-8-139-0)
2086 (178-2-242-8)
172-6 (143-7-206-1)

77% (66-88)
24% (20-28)
43% (36-51)

3697 (332:2-409:9)  36% (32-40)

1326 (114-8-151-8)
2371 (204-2-274-1)
194-4 (163-0-230-3)

84% (73-96)
27% (23-31)
48% (40-57)

Lower-middle-  14-8 (12-5-17-2) 4% (3-4) 25.0 (22:0-28-1) 6% (6-7) 29.5(26:1-332) 7% (7-8) 344 (30-4-38-7) 9% (8-10)
income
Low-income 1.9 (1.5-24) 3% (2-3) 49 (42-57) 7% (6-8) 65 (57-7°5) 9% (8-10) 82(7-2-9-4) 11% (10-13)
Coverage by SDG regions and subregions
Sub-Saharan 43(3:3-56) 4% (3-5) 9-6 (8:0-11-4) 9% (7-11) 12-8 (10-7-15-1) 12% (10-14) 15.9 (13-4-187) 15% (12-17)
Africa
Eastern Africa 12 (0-9-15) 3% (2-3) 2:7(23-31) 6% (5-7) 3-8(3:3-43) 9% % (7-10) 4-8 (4-2-55) 11% (10-13)
Middle Africa 0-3(0-2-0'5) 2% (1-3) 12 (0-9-1-6) 7% (5-9) 16 (1-2-2-1) 10% (7-13) 2:0 (1-5-2-6) 12% (9-16)
Southern 2:0 (1-:2-3:0) 22% (13-32) 32 (2:0-4-4) 34% (21-47) 4.0 (2:5-5:5) 42% (27-58) 4.7 (3:0-6-6) 50% (32-70)
Africa
Western Africa 0-8 (0-5-1-4) 2% (1-4) 2:6 (1.7-3-8) 7% (4-10) 3.5 (2:3-5-1) 9% (6-13) 4-4(2:9-6-4) 11% (7-16)
(Table 2 continues on next page)
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Screening in the previous year Screening in the previous 3 years Screening in the previous 5 years Screening ever in lifetime
Number of screened  Coverage, % Number of screened  Coverage, % Number of screened Coverage, % Number of screened  Coverage, %
women in millions,  (95% Cl) women in millions, (95% Cl) women in millions, (95% Cl) women in millions, (95% Cl)
N (95% Cl) N (95% Cl) N (95% Cl) N (95% Cl)
(Continued from previous page)
Northern Africa 5.6 (4-8-6-6) 8% (7-10) 11-6 (9:2-14-2) 17% (14-21) 165 (124-20-9) 24% (18-31) 191 (14-3-24-2) 28% (21-36)
and Western Asia
Northern Africa 15 (1-1-1-8) 5% (4-6) 2-4(2:0-2-8) 8% (6-9) 2-6 (2:2-3-0) 8% (7-9) 2-8(2:3-3-2) 9% (7-10)
Western Asia 41 (3:3-5:0) 11% (9-14) 91 (6-7-11-6) 25% (19-32) 13-8 (9-8-18-1) 38% (27-50) 161 (11:5-21-1) 45% (32-59)
Central and 102 (7-8-12-9) 4% (3-5) 142 (11-6-17-1) 5% (4-6) 164 (13-6-19:5) 6% (5-7) 18.7 (15-6-22.0) 7% (6-8)
Southern Asia
Central Asia 0-8 (0-6-11) 8% (6-11) 1.9 (1-6-2-2) 19% (16-22) 2.9 (2:4-3-5) 29% (24-35) 3-4 (2-8-4-0) 34% (28-40)
Southern Asia 9-4 (7-0-11-9) 4% (3-5) 12-3(9:7-14-9) 5% (4-6) 13'5 (10-7-16-3) 5% (4-6) 153 (12-2-18-3) 6% (5-7)
Eastern and 44-4(31-4-59-6)  13% (9-17) 91.7 (67-2-120-0) 27% (20-35) 1005 (74-6-130-2) 29% (22-38) 109-4 (82:0-140-8)  32% (24-41)
South-Eastern
Asia
Eastern Asia 383 (26-2-51-9) 15% (11-21) 77-7 (54-9-101.9) 31% (22-41) 823 (58-3-107-8) 33% (24-44) 87.8(625-1147)  36% (25-46)
South-Eastern 6-1(4-8-7-6) 6% (5-8) 14-0 (11-6-16-6) 15% (12-18) 18-2 (15-0-21-6) 19% (16-23) 21-6 (17-8-25-6) 23% (19-27)
Asia
Latin America 27-2 (23-4-31-1) 29% (25-34) 50-0 (42-8-575) 54% (46-62) 56-5 (48-2-65-1) 61% (52-71) 67-8 (57-1-79-1) 74% (62-86)
and Caribbean
Caribbean 2:0(1:6-2:4) 36% (28-43) 3:2(2:6-3-9) 58% (47-70) 3-6 (2:9-43) 64% (52-77) 3-9(32-4-6) 70% (56-83)
Central 9.7 (7-0-12-5) 39% (28-50) 16-6 (11-8-217) 67% (48-87) 18-8 (13-4-24-7) 76% (54-99) 21-4 (15-2-28.0) 86% (61-100)
America
South America 155 (13-4-17-8) 25% (22-29) 302 (25:7-35-0) 49% (42-57) 34-1(28-8-39-8) 55% (47-64) 425 (34-8-51-4) 69% (56-83)
Oceania* 322k 2% (2-3) 84-6k 6% (5-7) 110-9k 8% (7-9) 147-8k 11% (9-13)
(21-6k-46-3k) (70-1k-100-3k) (92-6k-130-1k) (121-7k-176-5k)
Melanesia 16-4k (6-9k-29-7k) 1% (0-5-2) 47-8k (38:3k-59-0k) 4% (3-5) 65-7k (54-2k-78-0k) 5% (4-6) 941k (76:1k-114-5k) 7% (6-9)
Micronesia 51k (4-1k-6-2k)  13% (10-15) 8.5k (7-3k-9-8k) 21% (18-24) 10-1k (8-9k-11-5k) 25% (22-28) 118k (10-3k-13-4k)  29% (25-33)
Polynesia 10-7k (7-7k-13-9k)  13% (10-17) 282k (20-4k-36-5k)  35% (25-45) 35-1k (25:3k-457k)  43% (31-56) 41-8k (30-1k-54-9k)  51% (37-67)
Australia and 1-1(0:9-13) 27% (21-33) 2:9(23-3:5) 71% (56-86) 3.5(2:8-4-2) 85% (67-100) 3.9 (3-1-4-8) 96% (76-100)
New Zealand
Europe and 667 (57-1-77-2) 44% (38-51) 112-3(96-8-129-2) 74% (64-85) 1235 (106-6-141-6) 81% (70-93) 1349 (116-7-154-4)  89% (77-100)
Northern
America
Eastern Europe 17-6 (13-9-21-8) 39% (31-49) 312 (24.7-38-3) 70% (55-86) 347 (27-4-42-6) 78% (61-95) 382 (301-46.9) 85% (67-100)
Northern 47 (3-5-6-1) 34% (25-44) 97 (7:2-12-2) 70% (52-88) 111 (8-4-14-0) 80% (61-100) 12.7 (9-6-15.9) 91% (69-100)
Europe
Southern 9-4 (7-4-11-7) 44% (34-54) 16-2 (12-9-19.9) 75% (60-92) 17-8 (14-2-21.7) 83% (66-100) 19-2 (15-4-23-4) 89% (71-100)
Europe
Western 12.9 (10-2-15-5) 52% (41-62) 19.0 (15-4-22.5) 76% (62-91) 21.0 (17-1-24-9) 85% (69-100) 23-4 (19-1-27-5) 94% (77-100)
Europe
Northern 22:1(14-9-29-8) 47% (32-63) 364 (24-8-485) 77% (53-100) 39-0 (26-6-52-1) 83% (57-100) 417 (28-5-55-7) 89% (61-100)
America
Coverage by WHO region
African region 5-0 (3:9-6-4) 4% (3-6) 104 (87-12-2) 9% (8-11) 13-6 (11:5-15-9) 12% (10-14) 16-8 (14-2-19-6) 15% (13-17)
European region 480 (42:2-54-2) 37% (32-41) 84-9 (75-4-94-7) 65% (58-72) 987 (87:9-109-6) 75% (67-84) 109-6 (97-8-121-7) 84% (75-93)
Eastern 6-8 (5-0-9-0) 8% (6-10) 9-8 (7-6-12-4) 11% (9-14) 11:3(8:9-14-1) 13% (10-16) 13-1(10-3-16-2) 15% (12-18)
Mediterranean
region
Region of the 493 (40-4-59-1)  35% (29-42) 86-4 (71-6-102-5) 62% (51-74) 955 (79-4-113-0) 69% (57-81) 109-4(911-129-1)  79% (65-93)
Americas
South-East Asia 8.7 (6:9-10-6) 3% (3-4) 154 (12:9-18-1) 6% (5-7) 19-0 (15-9-22-4) 7% (6-8) 221 (18-4-25-9) 8% (7-9)
region
Western Pacific 41-8 (28-7-56-8) 15% (10-20) 855 (60-7-113-0) 30% (21-40) 917 (65-5-120-8) 32% (23-42) 987 (71:1-129-4) 35% (25-45)
region
SDG=UN Sustainable Development Goals. *Excluding Australia and New Zealand.
Table 2: Estimates of cervical cancer screening coverage in women aged 30-49 years in 2019
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Figure 2: Ever in lifetime cervical cancer screening coverage in women aged 30-49 years in 2019 by country

We estimate that, globally, 370 million (36%) of 1 billion
women aged 3049 years have been screened for cervical
cancer ever in lifetime; 160 million (15%) in the previous
year, 292 million (28%) in the previous 3 years, and
330 million (32%) in the previous 5 years (table 2). High-
income countries are estimated to have at least 3 times
higher coverages for testing women in the previous year,
3 years, and 5 years, and ever in a lifetime than LMICs.
Within LMICs, uppermiddle-income countries had
coverages ranging from 19% in the previous year to
48% ever in lifetime, compared with coverage from 4% in
the previous year to 9% ever in lifetime in lower-middle-
income countries and from 3% to 11% in low-income
countries (table 2). SDG regions of Europe and North
America (88%, ever-in-lifetime coverage), Latin America
and the Caribbean (73%, ever-in-lifetime coverage), and
Australia and New Zealand (95%, ever-in-lifetime coverage)
presented the highest coverage estimates. Lifetime
coverage of 70% or higher in women aged 30—49 years was
observed in 75 (37%) of 202 countries, none of which were
low-income countries (figure 2). Coverage estimates for
women aged 25-65 years are in appendix 3 (pp 65-66).

Table 3 illustrates the need to increase screening capacity
to reach the cervical cancer elimination target. 5-year
screening coverage in women aged 3549 years was less
than 70% in 138 countries; 20 (32%) of 62 high-income
countries (excluding Niue and Cook Islands), 43 (72%)
of 60 upper-middle-income countries, 44 (94%) of 47 lower-
middle-income countries, and all 31 (100%) low-income
countries. All but one (North Korea) low-income countries
had less than 21% coverage. All but eight (Guinea,
Tajikistan, Tanzania, Togo, Rwanda, Afghanistan, Malawi,
and North Korea) would need to increase their screening
capacity 7 times or more to reach the elimination target.
37 lower-middle-income and 22 upper-middle-income
countries would have to double their capacity at least,
and only six high-income countries, mainly from the

Middle East and North Africa region, would have to
increase their capacity by that amount.

Globally, an estimated 1-6 billion (67%) of 2-3 billion
women aged 20-70 years had never been screened for
cervical cancer, including 521 million (57%) of 909 million
women in upper-middle-income countries, 804 million
(92%) of 872 million women in lower-middle-income
countries, and 152 million (90%) of 169 million women in
low-income countries (figure 3). To assess the potential
effect of our imputation system, we did a comprehensive
sensitivity analysis of our missing data treatment
(appendix 3 pp 27-28, 52-64). Validation tests showed high
performance of the model in predicting coverages in the
absence of original data. We ran 50 simulations in which
we drew a random sample of 200 data points to impute.
Results showed a correlation index of 0- 89 (appendix 3 p 27).
We removed all data for each country individually, imputed
the data, and then compared the original with the imputed.
We obtained almost identical global and regional coverage
estimates, except when the most populated countries were
imputed, such as China, India, Brazil, or the USA
(appendix 3 p 28). A sensitivity analysis changing the steps
of the missing imputation algorithm was done. Global,
regional, and income-level estimations differed by
1-2%, except when linear interpolation was not used, in
which estimations differed by up to 10% (appendix 3
pp 59-61). Finally, we considered different coverage
scenarios ranging from 0-100% for countries without data.
Global estimates differed by 4-7% with the most extreme
scenarios (appendix 3 pp 62-64).

Discussion

This study expands knowledge accumulated in WHO
STEPS surveillance framework and, to our knowledge
provides for the first time global, regional, and national
estimates of cervical cancer screening coverage as the
baseline for WHO strategy to eliminate cervical cancer
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Figure 3: Female population pyramid by cervical cancer screening status and income level in 2019
Number of women are from the 2019 UN population estimates. Countries are grouped according to the 2019 World Bank’s classification.

as a public health problem. Despite effective screening
modalities and WHO recommendations to prioritise
cervical cancer screening in women aged 3049 years, two
in three women in this age range have never been screened
for cervical cancer, and there are large differences in the
rates of screening across global regions. In 2019, 84%
(95% CI 73-96) of women aged 3049 years living in high
income countries and 48% (40-57) living in upper-middle-
income countries had been screened ever in lifetime,
compared with 9% (8-10) of women in this age group in
lower-middle-income countries and 11% (10-13%) in low-
income countries. Additionally, 19 (61%) of 31 low-income
countries and 23 (44%) of 52 lower-middle-income
countries still do not have official recommendations for
cervical cancer screening.

Increasing cervical screening coverage involves more
than merely increasing screening participation. Some
countries will need to build their screening infra-
structure from scratch; others require expanding the
screening capacity up to 70 times (table 3). Challenges and
barriers include scaling up laboratory resources, securing
trained personnel to ensure adequate diagnosis, managing
women who have positive results, establishing monitoring
systems and quality assurance measures, and maintaining
government implications to support the programme.®
However, in the short term, until HPV-vaccinated cohorts
reach older ages (=25 years), screening and treating
cervical lesions is the primary strategy to reduce cervical
cancer incidence and mortality.**

Coverage is mnot always associated with effective
screening. Testing is imperative, but for screening to be
effective, it needs to be followed by adequate diagnosis,
follow-up, and management of positive results. Another
crucial factor is the tests used; HPV-based screening
adoption outside high-income countries has been

www.thelancet.com/lancetgh Vol 10 August 2022

constrained by economic factors and competing health
priorities. In central and eastern Europe, screening is
cytology-based except in Montenegro and Albania, where
HPV-based screening has recently been introduced.
Despite high coverage, central and eastern Europe have
the highest cervical cancer burden in Europe (age-
standardised incidence 14-5 per 100000 women).”
Screening is mainly opportunistic in countries in central
and eastern Europe, with many tests done outside the
organised programme and a high proportion of cervical
cancers diagnosed at late stages, highlighting the urgent
need to scale up from opportunistic to organised,
population-based HPV screening programmes.”** Other
European regions with established and successful
prevention programmes are already moving towards
population-based HPV screening.” Most Latin American
countries also suffer from a high burden of cervical cancer
(age-standardised incidence >13-5 per 100000 women)
despite long-term screening programmes and moderate-
to-high screening coverage.” Although the region has a
wide range of testing strategies, in areas in which screening
coverage is not low, screening quality is poor and the
adherence to follow-up and management of positive
results is difficult because of multiple, context-dependent
issues (eg, accessibility and poverty).**

Our estimates also show that in some countries, mainly
in Latin America and Europe, the screening coverage in
2019 was greater than 50%. Most of these countries have
opportunistic screening, and official recommendations
still include annual cytology. Countries in the Middle East
and North Africa region have the lowest cervical cancer
rates and low screening coverages; still, implementation
of cervical cancer screening programmes should be
prioritised in these countries, not only because of expected
increases in cervical cancer burden secondary to changes
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Screening coverage Incremental needs Screening coverage Incremental needs
in the previous needed to meet the in the previous needed to meet the
Syears target of 70% screening 5years target of 70% screening
coverage coverage
% Number of Incre- Minimum % Number of Incre- Minimum
women mental  number of women mental  number of
aged35-49  factor women aged aged35-49  factor women aged
screened 35-49 years to screened 35-49 years to
be screened in be screened in
5years 5years
Low-income countries (Continued from previous column)
Benin 0:6% 4702 1167 561803 Mauritania 6% 18875 117 237486
Somalia 2% 17984 35-0 605116 Djibouti 6% 5054 117 63280
Mozambique 3% 60643 233 1416946 Cameroon 6% 100952 117 1236 689
Ethiopia 3% 259706 233 5194122 Bangladesh 6% 1017679 117 11524 547
Mali 5% 62951 140 851451 Senegal 9% 105150 78 836781
Madagascar 5% 99377 140 1337771 Vanuatu 9% 1959 78 15958
Chad 5% 47133 140 626126 Indonesia 0% 2790965 70 20350786
Syria 5% 77844 140 1124475 Nigeria 11% 1534149 64 9524026
Burkina Faso 6% 78264 11-7 926691 Comoros 11% 6733 6.4 43907
Nepal 6% 174543 117 1987180 Federated States of ~ 11% 1021 64 6291
Central African 7% 19066 10-0 197315 Micronesia
Republic Uzbekistan 12% 373145 58 2229676
Yemen 8% 164759 88 1369503 Solomon Islands 13% 6875 5.4 37850
South Sudan 8% 56591 8.8 514 427 Kenya 13% 544403 5.4 2841315
DR Congo 8% 403613 88 3766799 Cambodia 14% 209838 50 1071677
Niger 8% 103307 8.8 904 329 Congo 15% 61477 4.7 295344
Burundi 8% 56004 8.8 474662 Kiribati 15% 1485 4.7 6725
Eritrea 8% 19604 8.8 163 009 Lesotho 15% 25352 47 118211
Uganda 8% 220445 8.8 1872034 Palestine 15% 54538 4.7 247233
Haiti 9% 84785 78 675706 Eswatini 17% 16087 41 67596
Guinea-Bissau 9% 12110 7-8 95778 Zambia 17% 201960 41 822093
Sierra Leone 9% 47670 78 379398 Morocco 18% 672050 39 2600807
The Gambia 9% 13204 7-8 104 927 Tunisia 19% 248244 37 902657
Liberia 10% 34050 7-:0 250258 Angola 20% 401694 35 1409907
Tajikistan 11% 82788 6-4 506381 Zimbabwe 20% 227139 35 786 877
Guinea 11% 88825 64 586307 S3o Tomé and 21% 3219 33 10660
Togo 11% 64484 64 424696 Principe
Tanzania 11% 435839 6-4 2734106 Vietnam 26% 2759030 27 7329834
Rwanda 12% 117537 5.8 666 629 Kyrgyzstan 32% 177116 22 388056
Malawi 15% 183682 47 839585 Bhutan 41% 26982 17 46329
Afghanistan 15% 349264 47 1621711 Cape Verde 43% 21599 1.6 34821
North Korea 36% 994884 19 1949250 Bolivia 52% 506 674 13 686445
Lower-middle-income countries Mongolia 52% 174376 13 233462
Pakistan 1% 219239 70-0 11699 835 Ukraine 57% 2898181 12 3535175
Sudan 1% 40810 70-0 2148730 Honduras 67% 572506 1.0 598034
Timor-Leste 1% 891 70.0 57262 Upper-middle-income countries
Cote d'lvoire 2% 29938 355 1182076 Tonga 5% 470 14-0 6042
Philippines 2% 167014 355 6692791 Maldives 6% 2309 117 28989
Egypt 2% 175714 350 6091946 Gabon 9% 15921 7-8 121377
India 2% 3181677 350 90283238 Azerbaijan 11% 112818 6-4 733620
Papua New Guinea 3% 24360 233 509 639 Iraq 11% 344551 6-4 2158960
Ghana 3% 77809 233 1670438 Jordan 12% 107345 5.8 618538
Laos 4% 22622 175 430590 Equatorial Guinea 12% 10152 5.8 57945
Myanmar 4% 208598 175 4040 871 (Table 3 continues in next column)
(Table 3 continues in next column)
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in sexual behaviour, but also because most cervical cancer
cases are diagnosed at late stages, and therefore followed
by low survival and high mortality rates.”

This work supports the findings of a recent increase in
screen-and-treat strategies, mainly in lower-middle-
income and low-income countries that use VIA-based

www.thelancet.com/lancetgh Vol 10 August 2022

Screening coverage Incremental needs Screening coverage Incremental needs
in the previous needed to meet the in the previous needed to meet the
5years target of 70% screening 5years target of 70% screening
coverage coverage
% Number of Incre- Minimum % Number of Incre- Minimum
women mental  number of women mental  number of
aged35-49  factor  women aged aged35-49  factor  women aged
screened 35-49 years to screened 35-49 years to
be screened in be screened in
5years Syears
(Continued from previous column) (Continued from previous column)
Algeria 15% 669494 47 3046145 High-income countries
Fiji 16% 13752 4-4 58480 Oman 8% 26395 8-8 234032
Lebanon 18% 121892 39 479593 Saudi Arabia 15% 514562 4.7 2447166
Libya 19% 148869 37 550198 Kuwait 17% 88668 4.1 362023
Guyana 19% 13696 37 49534 Seychelles 27% 2801 2:6 7253
Georgia 21% 86137 33 283774 Bahrain 28% 37223 2.5 92957
Tuvalu 23% 191 30 585 Brunei 32% 15777 2.2 34952
Mauritius 26% 35152 2.7 93443 United Arab 36% 285021 19 547515
Sri Lanka 30% 684872 23 1586565 Emirates
Bosnia and 30% 101810 23 238539 Qatar 41% 74491 17 125987
Herzegovina Hong Kong 44% 447943 1.6 712672
Samoa 30% 4399 23 10118 Estonia 57% 75790 12 93810
Namibia 31% 62153 23 139412 Latvia 58% 110560 1.2 133858
Suriname 33% 18268 2.1 39340 Trinidad and 60% 92825 12 109103
China 33% 52106588 21 109290354 Tobago
Armenia 37% 114682 19 218739 French Polynesia 60% 17920 12 20942
Marshall Islands 37% 2464 19 4611 Greenland 60% 2674 12 3100
Montenegro 39% 25387 18 45602 Israel 61% 485141 11 554130
Romania 39% 830959 18 1478369 Japan 62% 817259 11 9128555
Botswana 40% 89867 1.8 157723 San Marino 66% 2451 11 2617
Brazil 42% 9854929 17 16397169 Bahamas 66% 28970 11 30724
South Africa 44% 2528569 16 4041092 South Korea 68% 4045242 10 4154903
Venezuela 46% 1304621 15 1992926 Singapore 68% 467024 10 478694
Iran 46% 4435063 15 6683514 Nive and Cook Islands not included because 2019 UN population data were not
Belize 49% 17814 14 25215 available. The number of women aged 35-49 years screened in the last 5 years
and the minimum number of women aged 35-49 years to be screened in 5 years
Nauru 51% 438 14 674 to meet the 70% target were calculated using the 2019 UN population
American Samoa 51% 2170 1.4 2926 estimates.”
MalayﬂaA 52% 1614886 13 2169340 Table 3: Incremental factor and number of women needing to be
Turkmenistan 55% 307277 13 392533 screened to meet the 70% screening coverage target of women aged
Ecuador 56% 914438 13 1146263 35-45 years, in countries with estimated coverage less than 70%
Albania 58% 142405 12 172621
Kazakhstan 59% 1063767 12 1262097 screening. VIA was proposed as a low-cost, easy-to-
Guatemala 60% 888608 12 1031414 implement test, but the poor repeatability and low
Serbia 66% 603785 11 639744 accuracy to detect precancer prevent its recommendation
North Macedonia  67% 150621 1.0 158142 as a primary screening test.*” Unfortunately, the switch
Thailand 68% 5546781 1.0 5743708 to HPV testing in these settings remains unaffordable
Bulgaria 68% 512875 10 524291 and unsustainable in the absence of funding. Only
(Table 3 continues in next column) eight lower-middle-income and low-income countries

(El Salvador, Guatemala, Haiti, Honduras, Kenya,
Myanmar, Rwanda, and Uganda) recommend HPV
screening. Accurate, robust, user-friendly, and affordable
assays are a prerequisite for successful implementation
of HPV-based screening."

The COVID-19 pandemic might have worsened existing
inequalities in screen coverage; it has temporarily
disrupted cervical cancer prevention activities in many
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countries, depleted resources, and, consequently, halted
the introduction of HPV testing in the short and medium
terms. However, the pandemic’s negative effect might also
create opportunities for more efficient prevention,
including the extension of HPV testing with self-sampling
or the introduction of innovative digital, mobile, and
artificial intelligence technologies to assist in the delivery
of cervical screening.”*

Our estimates show higher disparities in coverage than a
previous analysis based on 2003 WHO population-based
surveys.” Our coverage estimates are generally lower than
those observed in a 2020 study on the analysis of surveys
following the WHO STEPwise approach, carried out from
2005-18.” There are several possible explanations for these
discrepancies. Although in the 2020 study® the analysis
was based on 55 LMICs, we included all countries and
territories using a methodology providing conservative
coverage estimates for countries with no official screening
coverage data. Most of these countries are African
countries without screening recommendations and
registries, and consequently have lower expected coverages
than other countries. Further, in addition to survey data,
our data sources included administrative data that might
have decreased coverage estimates. Further, we added
additional new data. Finally, regarding India specifically, a
country that substantially contributed to our estimates due
to its large population, ever-in-lifetime coverage was
reported to be lower than 3% for women aged 3049 years
in the 2017-18 NCD monitoring survey compared with the
25-30% estimate from the 2015-16 DHS survey.” This
discrepancy could be attributed to question bias; the
2015-16 DHS survey question was “Have you ever
undergone a cervix examination?”, which does not
necessarily indicate that the woman has received a
screening test during the pelvic examination.

There are some limitations to our methodological
approach. First, we might have failed to identify relevant
data published in local languages or data that was not yet
published. However, the large number of sources
assessed, the technical assistance of professional
translators and local experts, and WHO country
consultation ensure that the data collection process was
systematic and thorough. Second, coverage data derived
from surveys or administrative data are subject to their
own biases. Administrative data are subject to numerator
and denominator biases (eg, underreporting or no
reporting of tests done outside the organised programme
and collection of numerators and denominators from
different sources), might be difficult to access, and often
do not document the quality of the data. Survey data allow
for estimating screening coverage in countries without
screening registries and include screening tests done
outside the organised screening programme. The main
disadvantage of screening data is that results could
be inappropriately generalised beyond the survey
population.* If more than one source per country was
identified, we prioritised administrative data in countries

with organised and accurate programmes. In contrast, we
prioritised survey data in countries with opportunistic
screening or when screening outside the organised
programme was frequent and not registered centrally.
Third, the main challenge was the treatment of missing
data, for which we applied multiple methodologies
(appendix 3 pp 8-14, 50-51). Only six countries had
complete data for all ages and screening intervals, and in
the 38 countries without information, coverage was
estimated through data modelling from other countries.
A comprehensive validation analysis to test the treatment
of the missing data supported the model's high
performance in predicting coverages in the absence of
original data. Additionally, the effect of political instability,
wars, immigration, or any other factor that could affect
screening coverage has only been considered by including
a covariate in the predictive mean matching model that
categorises countries in fragile and conflict-affected
situations. Finally, our coverage estimates refer to 2019
and therefore do not reflect recent changes in cervical
screening programmes. Our estimates represent the first
edition of WHO cervical cancer screening estimates.
Future updates are planned to monitor and evaluate the
effect of the interventions and activities implemented as
part of the cervical cancer elimination strategy. In
conclusion, this work presents the first global estimates
of cervical cancer screening coverage, answering essential
questions for global health governance, and monitoring
the cervical cancer elimination campaign.

Our results show that most adult women in the world
have never had the opportunity to be screened for cervical
cancer and about one-third of women aged 3049 years
have been screened ever in their lifetime, highlighting that
there is still a long way to reaching the WHO target of
screening 70% of women twice during the ages of
3545 years with a high-performance test, especially in
LMICs. To eliminate cervical cancer as a substantial public
health problem, it is essential to improve access to cervical
cancer prevention and treatment worldwide, particularly
in low-income and lower-middle-income countries, which
often have coverage levels below 10% and are at the
highest burden of disease.
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