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Introduction

The COVID-19 outbreak has considerably affect-
ed healthcare systems worldwide [1]. Access to can-
cer diagnostics [2], as well as cancer early detection 
programs, were limited [3, 4] due to the allocation 

of healthcare system resources towards COVID-19 
[5, 6] and patients’ fear of exposure to the virus 
in medical facilities. Screening examinations focus 
on the asymptomatic population; therefore, it was 
generally accepted to stop or postpone screening 
activities, especially at the beginning of the pan-

ABSTRACT

Background: The global COVID-19 pandemic has had a significant impact on healthcare systems. This study aimed to assess 
the incidence gap in screening-detectable cancers in the Greater Poland (Poland) in 2020.

Materials and methods: Data on breast, cervix uteri, and colorectal cancer cases diagnosed from 2010 to 2020 were ob-
tained from the regional cancer registry. Standardized incidence ratios (SIR) and incidence rate differences (IRD) were calculat-
ed to estimate the change in incident cancer cases during the pandemic. The number of observed cases was extracted from 
the registry database. Simple linear regression analysis was used to predict the expected number of incident cancer cases in 
2020 and the age-standardized incidence rate based on registry data from the preceding ten years (2010–2019).

Results: In 2020, the registered number of incident female breast cancer cases decreased by 12% [SIR 0.88, 95% confidence 
interval (CI): 0.88–0.92, observed: 1,848, expected: 2,101], resulting in an IRD of –6.3 per 100 K. The number of registered 
cervical cancers decreased by 15% (SIR 0.85, 95% CI: 0.73–0.98, observed: 181, expected: 213), with an IRD of –0.8 per 100 K. 
For colorectal cancer, there was a 16% decrease in new cases among females (SIR 0.84, 95% CI: 0.78–0.90) and a 15% decrease 
among males (SIR 0.85, 95% CI: 0.80–0.91), resulting in IRDs of –3.04 and –5.29 per 100K, respectively.

Conclusions: The COVID-19 pandemic led to a significant, 15% decrease in newly diagnosed screening-detectable can-
cer cases in 2020. Further studies are needed to investigate the impact of delayed cancer diagnoses on stage at diagnosis 
and survival rates.
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demic. Lower cancer screening participation rates 
are expected to influence the incidence of screen-
ing-detectable cancers, stage at diagnosis, survival, 
and long-term mortality.

Reported cancer morbidity in Europe was re-
duced in 2020 compared to 2019: 6% in Denmark 
[7], 6% in Sweden [8], 4% in Finland [8], and 6% 
in Slovenia [9]. Other studies under review re-
port that in the Greater Poland region of Poland, 
the reduction was more pronounced, with a 20% 
decrease in the registered number of cancer cases 
in males and 17% in females.

The first case of COVID-19 in Poland was con-
firmed on the 4th of March 2020. Six days later, 
the government implemented various restric-
tions, which became more severe in the follow-
ing weeks [10]. Colorectal, cervical, and breast 
cancer screening programs have been available 
in Poland for more than a decade and are orga-
nized according to site specific European guide-
lines [11–13] since the beginning of the 21st 
century (Tab. 1). Although they were not offi-
cially suspended during the pandemic, changes 
in healthcare system organization at the begin-
ning of the pandemic (due to limited resources) 
and lockdowns led to a reduction in participation 
rates in all three screening programs [14, 15]. 
The same trend was observed in other countries 
like the Netherlands or Belgium [16]. Even before 
the pandemic, screening participation rates in 
Poland were low, especially for cervical and col-
orectal cancer [14, 15].

Little is known about the influence of 
the COVID-19 outbreak on the incidence of 
screening-detectable cancers in Poland, especially 
in the screening age groups. This study aimed to 
determine the COVID-19-related incidence gap in 
screening-detectable malignancies in the Greater 
Poland (Wielkopolskie) region of Poland in 2020.

Materials and methods

Data sources, study design, and cohort 
selection

To examine the impact of the COVID-19 pan-
demic on cancer incidence in Greater Poland, 
Poland, a population-based open cohort study was 
conducted.

Data for the study were sourced from the Greater 
Poland Cancer Registry (GPCR), an official 
state-funded institution responsible for cancer epi-
demiology in Greater Poland, one of Poland’s most 
populous administrative regions with a population 
of 3.51 million in 2020 [17]. The GPCR database 
encompasses all incident cancer cases among in-
dividuals with registered addresses in Greater 
Poland. Qualified specialists code the data accord-
ing to the International Classification of Diseases, 
Tenth Revision (ICD-10), and the International 
Classification of Diseases for Oncology (ICD-O). 
The GPCR operates within the framework of 
the Polish Cancer Registry (PLCR), adhering to 
the operational guidelines outlined by the PLCR, 
which are extensively described elsewhere [18]. All 
recorded cases undergo rigorous validation pro-
cesses using specific tools aligned with the recom-
mendations of the European Network of Cancer 
Registries to ensure data quality. The registration 
system utilizes a unique Polish personal identifi-
cation number (PESEL) to prevent duplication of 
patient coding.

Population estimates for Greater Poland during 
the mid-year were obtained from Statistics Poland 
[17].

Identification of cancer cases
We included all patients who were registered 

with a diagnosis of primary malignant neoplasms of 
the breast (females only), cervix uteri, and colorec-
tum (C50, C53, and C18–20, according to ICD-10) 
within the period from January 1, 2010, to December 
31, 2020. In order to predict the expected number 
of incident cancer cases in 2020, we included cases 
diagnosed between January 1, 2010, and December 
31, 2019, as a reference. Cases diagnosed between 
January 1, 2020, and December 31, 2020, were in-
cluded to assess the impact of the COVID-19 pan-
demic on the number of registered cancer cases. If 
a patient had multiple independent incident diag-
noses of coexisting neoplasms, we included all pri-

Table 1. Population-based cancer screening programs 
in Poland, by cancer site, age range and time interval

Cancer site Screening program age range Interval

Breast 50–69 2 years 

Cervix uteri 25–59 3 years

Colorectum

50–65

40–49 — for individuals with 
colorectal cancer among 

I degree relatives

10 years
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mary malignant neoplasms in the study. The data 
collected for all registered cases included age at di-
agnosis, sex, and the corresponding ICD-10 code 
for the diagnosis.

Statistical analyses
The crude annual incidence rate was calculated 

as the number of new cases diagnosed per 100,000 
person-years. The denominator used for this cal-
culation was the mid-year population, specifically 
the population size on June 30th of the correspond-
ing year. To facilitate international comparisons, we 
applied direct age standardization using the World 
Standard (Segi-Doll) with age-group proportions 
divided into 18 age groups, following the method-
ology employed by GLOBOCAN [19].

To quantify the impact of the COVID-19 pan-
demic on the number of incident cancer cases 
across all cancer sites, we employed the standard-
ized incidence ratio (SIR). This ratio compares 
the observed number of new cancer cases to the ex-
pected number. The observed case numbers were 
extracted from the GPCR database. Predictions 
for the expected number of incident cancer cases 
in 2020, as well as crude and age-standardized in-
cidence rates (ASR), were generated using simple 
linear regression analysis. The regression analy-
sis utilized GPCR data spanning a ten-year peri-
od prior to the pandemic (2010–2019). For each 
ICD-10-sex-age-group-predicted variable com-
bination, we developed 204 models (number of 
cases ~ year; crude incidence ~ year; standardized 
incidence ~ year). The quality of fit was assessed us-
ing the symmetric mean absolute percentage error 
(SMAPE) [18]. The 95% confidence intervals (CIs) 
were calculated assuming a Poisson distribution.

To evaluate the COVID-19 pandemic’s im-
pact on cancer incidence in 2020, we calculated 
the incidence rate difference (IRD) by subtract-
ing the expected ASR from the observed ASR. 
The IRD represents the number of cancer cases per 
100,000 person-years that were not identified due 
to the pandemic.

All statistical analyses were conducted using R 
(version 4.1.2).

Compliance with ethical standards
 Individual-level data from the GPCR can 

be utilized for statistical purposes and scientif-
ic research in compliance with Polish legislation. 

The GPCR adheres to rigorous regulations to en-
sure the confidentiality and protection of individ-
ual information. This study was conducted follow-
ing the guidelines outlined in the Strengthening 
the Reporting of Observational Studies in 
Epidemiology (STROBE) to ensure comprehen-
sive and transparent reporting [20]. 

Results

Screening-detectable cancer incidence 
by site

In 2020, in Greater Poland, the number of regis-
tered incident female breast cancer cases decreased 
by 12% (SIR 0.88, 95% CI: 0.88–0.92, observed 
1,848, expected 2,101; Tab. 2), resulting in an IRD 
of –6.3 per 100,000 individuals. The number of reg-
istered cervical cancer cases also decreased by 15% 
(SIR 0.85, 95% CI: 0.73–0.98, observed: 181, ex-
pected: 213), with an IRD of -0.8 per 100,000 wom-
en. Regarding colorectal cancer, there was a 16% 
decrease in the number of new cases among fe-
males (SIR 0.84, 95% CI: 0.78–0.90) and a 15% de-
crease among males (SIR 0.85, 95% CI: 0.80–0.91), 
resulting in IRDs of –3.04 and –5.29 per 100,000, 
respectively.

Screening-detectable cancers by site, 
age group, and sex

Cancer screening examinations target specific 
age and sex groups. In Poland, early detection pro-
grams for cervical cancer (Pap smear) and breast 
cancer (mammogram) are aimed at women aged 
25–59 and 50–69, respectively. Colorectal cancer 
screening, based on colonoscopy, is recommended 
for both sexes aged 50–65 years [21].

Among the screening age group, the number 
of registered female breast cancer cases only de-
creased among individuals aged 65-69 (SIR 0.78, 
95% CI: 0.69–0.87; Tab. 2). For colorectal cancer 
cases, a decrease was observed among males aged 
55–59 (SIR 0.72, 95% CI: 0.53–0.94), 60–64 (SIR 
0.79, 95% CI: 0.64–0.97), and 65–69 years (SIR 
0.76, 95% CI: 0.64–0.90). Among females, neg-
ative changes were observed in the 60-64 (SIR 
0.70, 95% CI: 0.58–0.83) and 65–69 age groups 
(SIR 0.77, 95% CI: 0.66–0.88). However, no sig-
nificant negative changes were found in the num-
ber of registered cervical cancer cases within 
the screening group.
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Table 2. Observed and expected crude number of new cancer cases, standardized incidence ratio (SIR) with 95% confidence 
interval (CI) and symmetric mean absolute percentage error (SMAPE), age-standardized incidence rate (ASR), and incidence 
rate difference (IRD), by sex and age group — Greater Poland, 2020. Screening age groups highlighted in red

Age 
group Sex

Observed 
number 
of cases

Expected 
number 
of cases

SIR (95% CI) SMAPE % Observed 
ASR (W)

Expected 
ASR (W) IRD

Breast cancer

All Female 1848 2101 0.88 (0.84 to 0.92) 2.40 61.63 67.93 –6.30

10–14 Female 0 0 0.00 (0.00 to 0.00) 0.00 0.00 0.00 0.00

15–19 Female 0 1 0.00 (0.00 to 3.69) 194.02 0.00 0.06 –0.06

20–24 Female 1 0 0.00 (0.00 to 0.00) 140.96 0.09 -0.02 0.10

25–29 Female 10 12 0.83 (0.40 to 1.53) 24.64 0.70 0.80 –0.10

30–34 Female 42 36 1.17 (0.84 to 1.58) 10.41 1.90 1.50 0.40

35–39 Female 62 84 0.74 (0.57 to 0.95) 10.84 2.51 3.36 –0.85

40–44 Female 137 147 0.93 (0.78 to 1.10) 5.12 5.88 6.34 –0.46

45–49 Female 174 182 0.96 (0.82 to 1.11) 6.92 8.65 9.86 –1.21

50–54 Female 196 190 1.03 (0.89 to 1.19) 3.76 9.62 10.02 –0.41

55–59 Female 209 222 0.94 (0.82 to 1.08) 4.57 7.88 7.80 0.08

60–64 Female 299 317 0.94 (0.84 to 1.06) 5.87 9.58 9.64 –0.06

65–69 Female 299 384 0.78 (0.69 to 0.87) 6.56 7.58 8.71 –1.13

70–74 Female 196 195 1.01 (0.87 to 1.16) 10.62 3.96 5.07 –1.11

75–79 Female 87 139 0.63 (0.50 to 0.77) 10.19 1.79 2.67 –0.88

80–84 Female 69 110 0.63 (0.49 to 0.79) 7.12 0.76 1.21 –0.44

85+ Female 67 83 0.81 (0.63 to 1.03) 6.25 0.75 0.93 –0.18

Cervical cancer

All Female 181 213 0.85(0.73 to 0.98 6.88 6.37 7.16 –0.79

10–14 Female 0 0 0.00 (0.00 to 0.00) 0.00 0.00 0.00 0.00

15–19 Female 0 0 0.00 (0.00 to 0.00) 0.00 0.00 0.00 0.00

20–24 Female 0 1 0.00 (0.00 to 3.69) 168.78 0.00 0.05 –0.05

25–29 Female 3 2 1.50 (0.31 to 4.38) 44.22 0.21 0.17 0.04

30–34 Female 6 7 0.86 (0.31 to 1.87) 27.38 0.27 0.28 –0.01

35–39 Female 15 9 1.67 (0.93 to 2.75) 20.94 0.61 0.34 0.27

40–44 Female 24 18 1.33 (0.85 to 1.98) 27.19 1.03 0.73 0.30

45–49 Female 18 19 0.95 (0.56 to 1.50) 12.34 0.89 1.00 –0.10

50–54 Female 14 19 0.74 (0.40 to 1.24) 16.43 0.69 1.01 –0.33

55–59 Female 14 23 0.61 (0.33 to 1.02) 17.36 0.53 0.84 –0.31

60–64 Female 25 36 0.69 (0.45 to 1.03) 19.38 0.80 1.09 –0.29

65–69 Female 25 37 0.68 (0.44 to 1.00) 13.44 0.63 0.79 –0.16

70–74 Female 22 21 1.05 (0.66 to 1.59) 26.60 0.44 0.55 –0.10

75–79 Female 10 8 1.25 (0.60 to 2.30) 18.02 0.21 0.16 0.05

80–84 Female 3 8 0.38 (0.08 to 1.10) 34.32 0.03 0.08 –0.05

85+ Female 2 6 0.33 (0.04 to 1.20) 46.36 0.02 0.07 –0.04

Colorectal cancer

All Female 727 869 0.84(0.78 to 0.90) 2.25 18.64 21.67 –3.04

10–14 Female 0 0 0.00 (0.00 to 0.00) 196.26 0.00 0.01 –0.01

15–19 Female 0 0 0.00 (0.00 to 0.00) 192.04 0.00 –0.01 0.01

20–24 Female 1 0 0.00 (0.00 to 0.00) 168.15 0.09 0.00 0.09
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Discussion

The relevance of the study
We conducted a study to assess the impact of 

the COVID-19 pandemic on the incidence of 
screening-detectable cancers in Greater Poland, 
one of the largest administrative regions in Poland. 
To the best of our knowledge, this is the first study 
to focus on this group of cancers while considering 
various age groups. The significance of this study 
lies in its ability to provide a more accurate assess-

ment of the effects of the COVID-19 pandemic. We 
contrasted the 2020 data with predicted numbers 
for that year, rather than relying solely on histor-
ical epidemiological data, which allows us to cap-
ture the expected changes in cancer incidence over 
time.

Main findings of the study in the context 
of Polish literature

One of our key findings was a decrease in 
the number of newly registered screening-detect-

Age 
group Sex

Observed 
number 
of cases

Expected 
number 
of cases

SIR (95% CI) SMAPE % Observed 
ASR (W)

Expected 
ASR (W) IRD

25–29 Female 1 1 1.00 (0.03 to 5.57) 51.48 0.07 0.06 0.01

30–34 Female 4 4 1.00 (0.27 to 2.56) 42.66 0.18 0.16 0.03

35–39 Female 12 5 2.40 (1.24 to 4.19) 34.85 0.49 0.19 0.29

40–44 Female 16 17 0.94 (0.54 to 1.53) 18.06 0.69 0.72 –0.03

45–49 Female 23 24 0.96 (0.61 to 1.44) 20.76 1.14 1.28 –0.14

50–54 Female 31 35 0.89 (0.60 to 1.26) 16.99 1.52 1.84 –0.31

55–59 Female 51 71 0.72 (0.53 to 0.94) 12.16 1.92 2.47 –0.55

60–64 Female 93 118 0.79 (0.64 to 0.97) 5.55 2.98 3.59 –0.61

65–69 Female 131 172 0.76 (0.64 to 0.90) 9.76 3.32 3.82 –0.50

70–74 Female 158 139 1.14 (0.97 to 1.33) 11.25 3.19 3.59 –0.40

75–79 Female 81 102 0.79 (0.63 to 0.99) 8.00 1.67 1.97 –0.30

80–84 Female 82 107 0.77 (0.61 to 0.95) 9.10 0.91 1.17 –0.26

85+ Female 43 77 0.56 (0.40 to 0.75 8.60 0.48 0.84 –0.36

All Male 987 1159 0.85 (0.80 to 0.91) 3.00 32.37 37.66 –5.29

10–14 Male 0 0 0.00 (0.00 to 0.00) 0.00 0.00 0.00 0.00

15–19 Male 0 0 0.00 (0.00 to 0.00) 186.39 0.00 0.03 –0.03

20–24 Male 1 1 1.00 (0.03 to 5.57) 128.62 0.08 0.05 0.04

25–29 Male 4 3 1.33 (0.36 to 3.41) 76.76 0.27 0.21 0.06

30–34 Male 2 4 0.50 (0.06 to 1.81) 47.28 0.09 0.16 –0.07

35–39 Male 7 6 1.17 (0.47 to 2.40) 16.89 0.28 0.21 0.07

40–44 Male 22 18 1.22 (0.77 to 1.85) 17.04 0.92 0.73 0.19

45–49 Male 21 31 0.68 (0.42 to 1.04) 12.60 1.03 1.63 –0.59

50–54 Male 47 39 1.21 (0.89 to 1.60) 13.97 2.35 2.11 0.24

55–59 Male 95 94 1.01 (0.82to 1.24) 9.33 3.81 3.50 0.31

60–64 Male 132 189 0.70 (0.58 to 0.83) 4.18 4.76 6.50 –1.74

65–69 Male 200 261 0.77 (0.66 to 0.88) 5.48 6.23 7.01 –0.78

70–74 Male 228 214 1.07 (0.93 to 1.21) 9.49 6.22 7.41 –1.19

75–79 Male 105 136 0.77 (0.63 to 0.93) 6.07 3.39 4.22 –0.83

80–84 Male 82 104 0.79 (0.63 to 0.98) 5.02 1.76 2.17 –0.42

85+ Male 41 60 0.68 (0.49 to 0.93) 11.03 1.17 1.72 –0.55

Table 2. Observed and expected crude number of new cancer cases, standardized incidence ratio (SIR) with 95% confidence 
interval (CI) and symmetric mean absolute percentage error (SMAPE), age-standardized incidence rate (ASR), and incidence 
rate difference (IRD), by sex and age group — Greater Poland, 2020. Screening age groups highlighted in red
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able cancer cases in 2020. Specifically, we observed 
a 12% decline in breast cancer cases and a 15% de-
cline in cervical cancer cases among females. For 
colorectal cancer, there was a 15% reduction in new 
cases among males and a 16% reduction among fe-
males compared to the expected number of cases 
for that year. The estimates provided by the PLCR, 
which compared the incidence of cancer cases 
in 2020 to 2019 for the entire Polish population, 
showed a 13% decrease in colorectal cancer cas-
es for both males and females. Additionally, they 
reported an 11% decrease in breast cancer cases 
among women. However, data on cervical cancer 
was not presented in that report [22].

Incidence changes by cancer site
A report from Belgium indicated a 44% reduc-

tion in new cancer diagnoses in April 2020 com-
pared to April 2019, with an overall annual decline 
of 6% in 2020 [23]. The initial published reports 
on the impact of the COVID-19 pandemic on can-
cer incidence in the screening groups emphasized 
the need for the healthcare system to prepare for 
a decrease in new cases and potential stage shifting 
[16, 24, 25]. These reports demonstrated that there 
were fewer incident cancer cases in 2020 compared 
to 2019.

Colorectal cancer
Disruptions related to COVID-19 in accessing 

diagnostics and treatment in Greater Poland re-
sulted in a 20% decrease in new cases of digestive 
system cancers among males and a 16% decrease 
among females in 2020. Literature has reported 
significant challenges in colorectal cancer diag-
nostics and treatment in various settings [26, 27]. 
Smaller declines in incidence were reported in 
Denmark (10%) [7] and Belgium (11%) [23], while 
larger decreases were found in Hungary (20%) [28] 
and Spain (39%) [29]. Delaying colorectal cancer 
treatment by four months has been shown to in-
crease fatality rates and decrease survival rates [30], 
so further analysis is needed to assess the pandem-
ic’s impact on these metrics. In both 2019 and 2020, 
2% of colorectal cancers in Greater Poland were 
diagnosed through screening in the 50–64 age 
group [31]. The stage distribution at diagnosis 
in the Greater Poland region was stable before 
the pandemic, but there were differences observed 
between 2019 and 2020 in in situ (1% vs. 3%), stage 

I (19% vs. 15%), and stage II (22% vs. 24%) cases. 
An increase in in situ cancers was also reported in 
Spain [29].

Breast
In Greater Poland, the number of new female 

breast cancer cases in 2020 was 12% lower than 
expected. Similar observations were made in other 
former Eastern Bloc countries, including Hungary 
(–16%) [28] and Slovenia (–17%) [9]. Western 
European countries, such as Belgium (6%) [23] 
and Denmark (8%) [7], had smaller incidence 
gaps. Notably, in Slovenia, the number of newly di-
agnosed breast cancer cases in the screening group 
was only 4% lower in 2020 [9]. Although stage at 
diagnosis did not show differences in patients di-
agnosed in 2020 [32], delays in breast cancer di-
agnosis are expected to impact staging in the years 
following the pandemic. Significant stage shifts in 
breast cancer patients diagnosed in 2021 were ob-
served in Greater Poland [33]. Calculations based 
on data from the Greater Poland Cancer Registry 
indicate a decrease in the share of breast cancer 
cases detected through screening in females aged 
50–69, from 43% in 2019 to 29% in 2020 [31]. It 
is important to note that in Poland cancer regis-
tries do not exchange data with the screening pro-
gram IT system, so the actual percentage may dif-
fer. Stage at diagnosis showed differences between 
2019 and 2020 breast cancer patients in this region, 
specifically for stage I (36% vs. 34%) and stage II 
(36% vs. 38%) cases [31].

Cervix
Our findings revealed a 15% reduction in 

the number of registered cervical cancer cases, con-
tributing to an overall 17% decrease in new diagno-
ses of female genital cancers. Even larger decreases 
were reported in Austria (45%) [34] and Northern 
England (26%) [35] in 2020. No difference in cer-
vical cancer incidence was reported in Slovenia [9]. 
Surprisingly, Belgium reported an 11% increase 
in incidence during the first year of the pandem-
ic [23]. The share of cases diagnosed in Greater 
Poland through the screening program increased 
from 4% in 2019 to 9% in 2020 among patients aged 
25–59 [31]. An unexpected change in International 
Federation of Gynecology and Obstetrics (FIGO) 
stage at diagnosis was reported by the GPCR 
among cervical cancer patients in 2019 and 2020. 
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The structure observed before the pandemic re-
mained stable, but there were more in situ cases re-
ported in the first year of the pandemic, along with 
stage shifts in other groups: in situ (24% vs. 36%), 
stage I (17% vs. 14%), stage II (11% vs. 9%), stage 
III (29% vs. 24%), and stage IV (20% vs. 17%) (31). 
Similar results were reported in a Romanian study 
[36].

Cancer incidence gap by sex and age
In Poland, 9% of individuals aged 50 or older 

chose to forgo healthcare due to the COVID-19 
pandemic [37]. This means that two out of three 
screening programs in Poland could be seriously 
affected by this circumstance due to the fact that 
cervical cancer screening is mostly addressed to 
younger individuals.

Colorectal cancer
The suspension of colorectal cancer screening 

in the Netherlands for a portion of 2020 led to 
a decrease in cancer diagnoses in the screening 
age group for only a few weeks [16]. In Hungary, 
the decrease was more significant in the popula-
tion aged 65 and older compared to the younger 
population (–23% vs. –12%) [28]. Spanish results 
for patients aged 50–69 showed a 19% decline in 
observed diagnoses, with a 15% drop for all ages 
[38]. In Greater Poland, a 15% decline in observed 
diagnoses was found for males, and a 16% decline 
for females. Among males in the screening age 
groups, there was a 30% decrease in the 60-64 age 
group and a 23% decrease in the 65–69 age group. 
Among females, the decline was observed in three 
age groups: 28% in the 55–59 age group, 21% in 
the 60–64 age group, and 24% in the 65–69 age 
group.

Cervical cancer
Although the observed incidence of cervical 

cancer decreased in 2020, no changes were found 
in the screening age groups of 25–59. Other stud-
ies on the 2020 cancer incidence data in Greater 
Poland reported no differences in observed versus 
expected incidence among children, adolescents, 
and young adults. The share of screening-detect-
ed cervical cancers in the screening age group 
and the low attendance rate in the program suggest 
that cervical cancer screening in Greater Poland 
does not significantly contribute to the diagnosis of 

this type of malignancy. In contrast to our findings, 
a Romanian study reported a significant change in 
the observed number of cervical cancer diagnoses 
in the screening age group [36]. In Spain, observed 
diagnoses of cervical cancer decreased by 16% for 
individuals aged 0–49, 23% for those aged 50–69, 
and 11% for all ages. An increase of 19% was found 
among patients aged 70+ [38]. It is also worth not-
ing that patients diagnosed with cervical cancer did 
not experience disruptions in access to radiothera-
py, which is one of the main treatment modalities 
for this malignancy [39, 40].

Breast cancer
Dutch reports from the early months of the pan-

demic showed a significant decline in breast can-
cer diagnoses in the screening age group following 
the suspension of screening [16]. The decrease 
was more pronounced in patients aged 65 and old-
er compared to the younger population (–23% vs. 
–8%) in Hungary [28]. In Catalonia, Spain, the de-
crease was observed for all ages (8%), 0–49 (9%), 
50–69 (10%), and 70+ (6%). In the Greater Poland 
region, we found a 22% decrease in registered 
breast cancer diagnoses only among the screening 
age group of 65–69.

Strengths and limitations of the study

The key strength of this study is the utilization 
of population-based cancer registry data which 
covers the population of Greater Poland with high 
completeness due to active registration practices. 
Another advantage is the comparison with predict-
ed values based on a long history of registry op-
erations, using well-fitted models with acceptable 
SMAPE. The study is somewhat limited by the lack 
of a more detailed picture of pandemic-related 
changes in cancer burden in 2021, as cancer reg-
istration typically has a lag time, which is common 
for cancer registries. Information about screen-de-
tected cancer cases is based solely on cancer notifi-
cation forms, without data linkage with the screen-
ing program database.

Conclusion

In 2020, the number of newly diagnosed screen-
ing-detectable cancer cases, regardless of cancer 
site, was approximately 15% lower than expected, 
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representing the pandemic-related gap. No chang-
es were found for cervical cancer diagnoses in 
the screening age groups. The observed incidence 
was affected in breast cancer diagnoses among indi-
viduals aged 65–69. The highest number of screen-
ing age groups with a decline in observed cancer 
diagnoses was found for colorectal cancer, with two 
out of four age groups in males and three out of four 
age groups in females showing a pandemic-related 
gap in incidence. These findings should serve as 
an introduction for further studies analyzing how 
delays in cancer diagnosis influence disease stage at 
diagnosis and survival rates. It is important to in-
vestigate if potential long-term effects will be more 
pronounced in screening age groups. The unex-
pected increase in colorectal and cervical cancer in 
situ cases should be verified by the Greater Poland 
Cancer Registry in terms of data quality.
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