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Abstract

Introduction: Cervical cancer is one of the most common malignant tumours among women worldwide. Cytology remains
the simplest and cheapest method for detecting this cancer. Due to the very low participation of women in cytological
screening, the disease is often diagnosed at an advanced stage.

Aim of the research: The aim of the study has been to estimate how the COVID-19 pandemic and related public life restric-
tions affected cervical cancer screening during the period from March 2018 to February 2024.

Material and methods: The research sample consisted of cytological test results. An analysis was conducted on patient
attendance for cytological screening as well as an analysis of positive results during the periods before, during, and after
the COVID-19 pandemic.

Results: The COVID-19 pandemic and the associated public restrictions negatively impacted the performance of cytologi-
cal tests only ‘outside the programme’. However, what is particularly noteworthy is that the number of tests performed ‘as
part of the prevention programme’ has increased. Despite the decreasing number of tests performed after the pandemic, we
observed a higher percentage share of positive diagnoses (period VI: 2.24%). LSIL diagnoses are starting to prevail, which
carries the risk of the development of higher-grade lesions over time.

Conclusions: The pandemic determines the risk of the occurrence of high-grade intraepithelial lesions and cervical cancer. It
is necessary to implement changes in cytological screening as soon as possible to increase the rate of cytology tests, not only

during such a challenging time as the pandemic but also beyond it.

Introduction

Cervical cancer is one of the most common malig-
nant tumours among women worldwide. It is caused
by the HPV virus in sexually active individuals. It
is assumed that women who begin menstruating
early and start sexual activity at a young age are at
an increased risk of developing cervical cancer [1, 2].
Chronic infection with one of 15 high-risk HPV types
(hrHPV) contributes to the development of cervical
cancer. The related literature reports indicate that
over 80% of women acquire an hrHPV infection at
least once in their lifetime, with HPV subtype 16 and
HPYV 18 accounting for 71% of all cases. The remain-
ing subtypes, HPV 31, 33, 45, 52, and 58, are respon-
sible for the remaining 19% of cervical cancer cases
[3]. Tt is estimated that about 90% of HPV infections
resolve within the first 2 years, and only a small per-
centage share of the remaining cases progress to pre-
cancerous lesions or cervical cancer [4]. In Poland,
2160 new cases of cervical cancer and 1361 deaths
were recorded in 2021 [5]. It occurs significantly more
often in less developed countries than in developed

countries, largely due to limited access to screening
tests and the high cost of HPV vaccines [6].

Currently, the screening tests for cervical can-
cer include the following: cytology (conventional or
liquid-based cytology), HPV testing, and colposcopy
[7]. In Poland, every woman over the age of 25 years
should regularly undergo preventive cytological ex-
aminations. The Government Programme for Cervi-
cal Cancer Prevention includes the following stages:
Stage I involves the doctor collecting a sample from
the cervix for cytological examination every 36 months
for women aged 25 to 59 years, or every 12 months for
women aged 25 to 59 years who are at risk (those in-
fected with HIV or infected with high-risk HPV types,
taking immunosuppressive drugs). Stage Il is diagnos-
tic, meaning a microscopic examination of the sample
collected from the cervix every 36 months for women
aged 25 to 59 years, or every 12 months for women
aged 25 to 59 years who are at risk. The final stage,
Stage III, involves advanced diagnostics, including
colposcopy and histopathology, which is for patients
who have received a referral from their doctor during
Stage I [8].

Medical Studies 2026; 42/2

Copyright © Jan Kochanowski University in Kielce. This is an Open Access article distributed under the terms of the Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/)



Analysis of cervical cancer screening attendance before, during, and after the COVID-19 pandemic: six-year laboratory experience 231

Cervical cancer prevention aims for earlier diag-
nosis of precancerous changes in the cervix [9]. Well-
organised prevention programmes involving cytologi-
cal examinations may reduce mortality in women by
70-80% [10]. Choosing a screening test is challenging;
ideally, it should be as inexpensive as possible while ex-
hibiting a high sensitivity and specificity for detecting
low- and high-grade intraepithelial neoplasia without
compromising sensitivity. Generally, most countries
strike a balance between sensitivity and specificity
through appropriate guidelines for atypical cells [11].

Aim of the research

The aim of the study has been to analyse the par-
ticipation of women in cervical cytology screening
within the framework of the population programme
‘Cervical Cancer Prevention’, as well as those under-
going tests outside the screening programme before,
during, and after the COVID-19 pandemic.

Material and methods

The research sample consisted of the results of cy-
tological examinations performed in the Cytodi-
agnostics Laboratory from March 2018 to February
2024 at the Academic Centre for Pathomorphologi-
cal and Genetic-Molecular Diagnostics (AODP-GM)
in Bialystok. The analysis included the cytological
results of patients participating in the government
population programme ‘Cervical Cancer Prevention’,
referred to hereafter as ‘within the framework of pre-
vention’, as well as cytological examinations conduct-
ed outside the screening programme (tests funded by
the National Health Fund [NFZ] and private tests fi-
nanced by patients), referred to hereafter as ‘outside
the programme’. The study took into consideration
both conventional cytology results and liquid-based
cytology (LBC) results. All cytological smears were
evaluated by qualified laboratory diagnosticians and/
or pathologists. The smears were assessed according
to the Bethesda System 2001 [12].

Bethesda 2001 Terminology in this Study:

* ASC-US - atypical squamous cells of undetermined
significance;
* ASC-H - atypical squamous cells — high grade;

Table 1. Annual periods under analysis

e LSIL - low-grade squamous intraepithelial lesion;

e HSIL - high-grade squamous intraepithelial lesion;

* Ca — squamous cell carcinoma cells, adenocarcino-
ma cells.

In the analysis, only patients with a diagnosis
of abnormal cells from the stratified squamous epithe-
lium were included (hereafter used in the text as “pos-
itive diagnoses”), because patients with a diagnosis
of abnormal cells from the glandular epithelium ac-
counted for a negligible percentage share of all exami-
nations, i.e. 138 diagnoses (0.09%). During the anal-
ysed period, we recorded 474 (0.33%) non-diagnostic
smears, of which 461 (0.38%) were for tests performed
‘outside the programme’ and 13 (0.05%) were ‘within
the framework of prevention’. This indicates that as
many as 99.67% of examinations were diagnostically
correct, suggesting the high quality of the process
of collecting and analysing biological material.

Statistical analysis was carried out using the in-lab-
oratory program PatARCH (MedLAN, Poland) for reg-
istration of examinations, and entry of diagnostic diag-
noses and graphs were performed using Microsoft Excel.

In conducting a comparative analysis, we distin-
guished six annual periods (Table 1).

Results

A total of 142,903 smears from patients undergo-
ing cytological examinations from March 2018 to
February 2024 were analysed. The attendance of pa-
tients for cytological examinations ‘within the screen-
ing programme’ and ‘outside the programme’ during
the periods before, during, and after the pandemic
was analysed. The highest attendance of patients
undergoing cytological examinations was observed
in period II (before the pandemic) — 28,350 patients.
Among those, the highest attendance of patients un-
dergoing examinations ‘outside the programme’ was
also observed in period II (before the pandemic) —
25,470 patients. However, among patients undergoing
examinations only ‘within the screening programme’,
the highest attendance was recorded in period IV
(during the pandemic) — 5075 patients (Tables 2—4).

Analysis of positive results was performed for pa-
tients participating ‘within the screening programme’
and those undergoing examinations ‘outside the pro-

Period Date

I Mar. 2018-Feb. 2019
Il Mar. 2019-Feb. 2020
1 Mar. 2020-Feb. 2021
v Mar. 2021-Feb. 2022
\ Mar. 2022-Feb. 2023
VI Mar. 2023-Feb. 2024

Name of period
Before the Sars-Cov-2 Pandemic
Before the Sars-Cov-2 Pandemic
During the Sars-Cov-2 Pandemic
During the Sars-Cov-2 Pandemic
After the Sars-Cov-2 Pandemic

After the Sars-Cov-2 Pandemic
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Table 4. The total number of patients participating in cytology and the percentage share of abnormal test results among patients involved in the study ‘within the frame-
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16
(25.81)

36
(58.06)

3303 62 1.88

Mar. 2020—-Feb. 2021

(4.84) (0.00)

(11.29)

11
(13.41)

61
(74.39)

1.62

Mar. 2021-Feb. 2022 5075 82

IV

(4.88) (0.00)

(7.32)

36
(78.26)

1.09

4207 46

Mar. 2022-Feb. 2023

(6.52) (4.35) (0.00)

(10.87)

27
(42.86)

29
(46.03)

2.25

Mar. 2023-Feb. 2024 2802 63

VI

(3.17) (0.00)

(7.94)

18
(5.17)

81 26
(7.47)

(23.28)

223
(64.08)

1.53

22608 348

Total

(0.00)
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gramme’ in the periods before, during, and after
the pandemic.

Out of all the cytological smear tests, 4,571 (3.20%)
results concerned abnormal cervical intraepithelial
changes during the study period, out of which 2,091
diagnoses were ASC-US (45.74%), 2,003 were LSIL
(43.82%), 284 were ASC-H (6.21%), 195 were HSIL
(4.27%), and 1 was Ca (0.02%). The highest number of
positive diagnoses — 1,107 (4.69%) — was recorded in pe-
riod IV (during the pandemic). The results showed that
the largest group among all positive changes consisted
of ASCUS - 2,091 (45.74%), and the highest percentage
share of ASC-US results was noted in period IV (during
the pandemic) — 518 (46.79%). It is also evident that in
Period IV (during the pandemic), the number of LSIL
diagnoses was similar, at 508 (45.89%). The high-
est percentage share of ASC-H was recorded before
the pandemic (in period I - 7.53% and in period II —
7.32%), as well as HSIL changes (in period I -7.53% and
in period II - 6.03%) (Table 2, Figure 1).

In the cytological tests conducted ‘outside the pro-
gramme’, a total of 120,295 tests were performed. In
that group, 4223 (3.51%) results were positive. Among
those, 1868 (44.23%) diagnoses were ASC-US, 1922 were
LSIL (45.51%), 258 (6.11%) were ASC-H, 174 were
HSIL (4.12%), and 1 was Ca (0.02%). The highest
number of changes was recorded in period IV (dur-
ing the pandemic), totalling 1024 (5.54%). The largest
group consisted of LSIL changes, at 1922 (45.51%), with
the most recorded in period IV (during the pandem-
ic), i.e. 497 (48.49%). In period VI, the highest share
of ASC-US diagnoses was noted, i.e. 300 (47.47%).
The diagnosis of ASC-H was most frequent in the pe-
riod before the pandemic (in period I: 7.72% and in
period II: 7.48%). HSIL changes were most commonly
diagnosed in period I: 39 (7.72%). Only once (0.10%)
during period IV (the pandemic period) was a Ca-type
change recorded (Table 3, Figure 2).

In the framework of preventive examinations,
a total of 22,608 cytologies were performed. Among
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Figure 1. The total number of patients participating in cy-
tology ‘within the framework of prevention’ and ‘outside
the programme’ at the Cytodiagnostic Laboratory AODP
and G-M from March 2018 to February 2024
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Figure 2. The percentage share of abnormal test results
among patients participating in the ‘within the framework
of prevention’ study at the Cytodiagnostic Laboratory
AODP and G-M from March 2018 to February 2024

all the tests, the highest patient attendance was re-
corded in period IV (during the pandemic) with 5075,
but the highest percentage share of positive diagnoses
occurred post pandemic (period VI-2.25%). The pos-
itive cytologies ‘in the framework of prevention’ in-
cluded the following: 223 cases of ASC-US (64.08%),
81 LSIL (23.28%), 26 ASC-H (7.47%), 18 HSIL (5.17%),
and 0 Ca (0%). The highest percentage share of ASC-US
diagnoses was recorded in post-pandemic period V, i.e.
36 (78.26%). The study observed that the percentage
share of LSIL changes significantly increased post-
pandemic in period VI, at 27 (42.86%). For ASC-H
changes, the highest diagnosis occurred during
the pandemic (period III - 11.29%), while HSIL chang-
es were more frequently diagnosed before the pan-
demic (in period II — 9.52%) (Table 4, Figure 3).

Discussion

SARS-CoV-2 causes coronavirus disease (COVID-19),
which was first diagnosed in Wuhan at the end
of 2019 [13]. The infection spread very rapidly, and on
11 March 2020, the World Health Organisation de-
clared a pandemic [14]. The COVID-19 pandemic
caused a massive crisis in the entire medical sector.
Despite the continuous operation of pathological and
cytological laboratories due to the numerous safety
procedures implemented during the pandemic, pre-
ventive screenings and cervical cancer diagnostics
suffered significantly [15, 16]. That situation was in-
fluenced by limited access to healthcare facilities, lo-
gistical challenges, and patients avoiding visits due to
fear of infection [17], as well as the suspension of many
prevention programmes [18]. Many cytopathology
laboratories have reorganised their work, introducing
new standard biosafety protocols to reduce risks and
cope with the deficit of healthcare personnel. It is also
observed that many laboratories are now using new
mobile phone apps and online platforms to maintain
educational programmes [19]. Based on our data ob-
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Figure 3. The percentage share of abnormal test results
among patients participating in the ‘outside the pro-
gramme’ study at the Cytodiagnostic Laboratory AODP
and G-M from March 2018 to February 2024

tained from the analysis of cervical cancer screening
tests performed by women ‘within the framework
of prevention’ and ‘outside the programme’ from
March 2018 to March 2024, a comparative analysis
was conducted on the attendance of patients for cy-
tological examinations before the pandemic, during
the pandemic, and after the pandemic.

The lowest number of tests performed ‘within
the framework of prevention’ and ‘outside the pro-
gramme’ occurred during period III, which marks the
onset of the pandemic. In the following months,
the number of cytological tests increased but in the post-
pandemic period (period VI), it did not reach the lev-
els observed before that event. The highest percentage
share of positive diagnoses was during period IV (dur-
ing the pandemic), followed by a decline in period VI
(after the pandemic).

Secondary prevention of cervical cancer in Poland
indicates a high declared rate of cytological tests con-
ducted outside the ministerial Cervical Cancer Pre-
vention Programme. The reduction in the number
of screening tests performed ‘outside the programme’
during the pandemic was probably due to the clo-
sure of healthcare facilities and the postponement
of screening services for cancer, as well as restrictions
on interpersonal contacts in line with public health
officials’ recommendations due to fears of contracting
COVID-19. Although there is a growing rate of tests
post-pandemic, the neglect in cervical cancer pre-
vention may lead to the diagnosis of more advanced
lesions in the years following the pandemic. This
finding is supported by international research coor-
dinated by the University of Federico II in Naples,
which involved 41 laboratories from 23 countries,
thoroughly describing the impact of the SARS-CoV-2
virus worldwide. Data from this study have con-
firmed a global reduction in all cytological tests dur-
ing the COVID-19 lockdown as compared to the same
period in 2019 [20, 21]. Another study examining
the impact of the COVID-19 pandemic on various as-

Medical Studies 2026; 42/2
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pects of cytology practice in the Asia-Pacific region,
involving 167 laboratories across 24 countries, simi-
larly to our research, found that measures limiting
access to healthcare services implemented at the on-
set of the pandemic significantly affected laboratory
operations and reduced the number of cytological
tests performed. Approximately a half of the partici-
pants reported the implementation of new biosafety
protocols (54.5%) and changes in laboratory facilities
(47.3%). The results of this extensive study highlight
the need for global standardisation of biosafety pro-
tocols and cytology practices to ensure consistent and
effective responses in future health crises [22].

In light of the situation surrounding the spread
of the SARS-CoV-2 virus and the dynamic increase
in COVID-19 cases, the protection and safety of pa-
tients has become the highest and absolute prior-
ity in the medical service. Our research indicates
that the actions taken by the Ministry of Health in
Poland during the pandemic to counteract the de-
velopment of secondary cervical changes have been
successful. We observe a 25% increase in cytological
tests conducted ‘within the framework of prevention’
in the second half of the pandemic as compared to
the post-pandemic period (period VI). That rise may
be attributed to the improved access to gynaecologists
performing ‘preventive screenings’.

Additionally, in the studies conducted by the Uni-
versity of Federico II in Naples, an increase in the inci-
dence of cancers diagnosed through cervical cytology
was observed. That rise was probably due to prioritising
particularly suspicious or symptomatic changes during
the screening process [19, 20]. In contrast, most labo-
ratories in the Asia-Pacific region did not confirm any
increase in that incidence rate [21]. At the same time,
our research indicates a higher percentage share of posi-
tive diagnoses after the pandemic (period VI - 2.24%),
despite a decreasing number of tests performed. Diag-
noses of LSIL are beginning to dominate, which carries
the risk of developing higher-grade lesions in the future.
Therefore, from this perspective, there is an urgent need
for changes in cervical cancer screening practices, be-
cause the number of tests conducted post-pandemic is
not significantly higher and is, in fact, lower.

Both during and after the pandemic, it would have
been advisable to introduce a self-sampling proce-
dure, allowing patients to sample from the cervix and
vagina in a home setting. That would have enabled
many women to have undergone cytological screen-
ing, not only during the COVID-19 pandemic but
also for those who avoided testing due to the barrier
of reluctance to visit a gynaecological office. This is
also, among other things, pointed out by cervical can-
cer screening experts in their recommendations for
the transition between different screening methods
for cervical cancer in Taiwan (i.e. suggestions for test-
ing procedures, standards, accreditation, monitoring,
promotion, and implementation) [23].

Medical Studies 2026; 42/2

Conclusions

The pandemic determines the risk of developing
cervical intraepithelial lesions and cervical cancer due
to the cessation of participation in screening tests. It
is essential to implement urgent changes to the extent
of cytological screening, to increase the rate of cyto-
logical examinations not only during challenging pe-
riods like the pandemic but also outside of it.
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