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implemented during the pandemic. Conversely, press 
releases from stakeholders, for example in Germany from 
the German Cancer Research Center (DKFZ), the German 
Cancer Aid, and the German Cancer Society in April 2020, 
urged the public to promptly attend medical appointments to 
investigate suspicious symptoms, aiming to prevent delayed 
diagnoses and subsequent an increase in late-stage cancers 
at diagnosis (Deutsche Krebsgesellschaft (DKG) 2020).

Numerous studies from Germany (De Santis et al. 2023; 
Erdmann et al. 2024; Jansen et al. 2024; Kraywinkel et al. 
2024; Voigtländer et al. 2023) as well as from other coun-
tries (Angelini et al. 2023) have reported declines in can-
cer incidence during 2020. In Germany, approximately 
6.5% fewer cancer cases than expected were diagnosed 
(Kraywinkel et al. 2024). Following a sharp and abrupt 
decline in incidence rates in March and April 2020, rates 
increased again in the subsequent months. Nonetheless, in 
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as a result of a decreased utilization of the health care system 
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Abstract

Purpose While several countries reported an impact of the coronavirus disease (COVID-19) pandemic on cancer incidence 
in 2020, little is known about trends in the following years. This study examined changes in cancer incidence in Baden-
Württemberg between 2015 and 2023.
Methods -
dence rates for all cancers combined and for colorectal, lung, prostate, and breast cancer. Incidence rates for 2020 to 2023 
were compared with those from a pre-pandemic reference period (2017–2019) and with expected rates based on modeled 
trends between 2015 and 2019 using standardized incidence ratios (SIRs).
Results 

to 672.9–681.7 during 2020–2023. In women, incidence declined from 542.2 in 2019 to 504.3–524.4, with statistically 

Conclusion Cancer incidence in Baden-Württemberg remained consistently below pre-pandemic and expected levels from 
2020 through 2023. Further research is warranted to disentangle potential contributing factors, including post-pandemic 
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some countries and for certain cancer sites, incidence rates 
remained below expected levels in 2021 (Barclay et al. 
2024; Burus et al. 2024; Garrido-Cantero et al. 2023; How-
lader et al. 2025; Johansson et al. 2025). For instance during 
the second stringent lockdown in January 2021, in Bavaria, 
Germany, 25% fewer new cancer cases were reported than 
expected (Voigtländer et al. 2023). In Baden-Württemberg, 
while overall breast cancer incidence rates in 2021 were 
comparable to pre-pandemic levels, there was a notable 8% 
reduction in incidence among women aged 80 years and 
older compared to expected rates.

Despite these ongoing declines, there is a lack of publica-
tions on cancer incidence from 2022 onwards in comparison 
to pre-pandemic levels. The aim of this study was to inves-

-
dence of total cancer as well as colorectal, lung, prostate, 
and breast cancer in the federal state of Baden-Württemberg 
(Germany) during the years 2020 to 2023 relative to the pre-
pandemic period.

Materials and methods

Study population

of Diseases (ICD)-10 codes C00 to C96, excluding C44 
and C77-C79) between 2015 and 2023, residing in Baden-

of death recorded as the year of diagnosis (4.1%). The dis-
trict of Göppingen was excluded from the analysis due to 
known underreporting of cancer cases in recent years. For 
monthly analyses, patients with estimated months of diag-
nosis (1.1%) as well as DCO cases were excluded.

General population

Data on the mid-year population of Baden-Württemberg by 
calendar year, sex, and age were obtained from the statistical 

analyses conducted by month, the population was assumed 
to be constant throughout the year due to the unavailability 
of monthly population data.

Classification of variables

-

they are the most frequently diagnosed both nationwide 
and in Baden-Württemberg, together accounting for 51% of 

sample sizes to enable robust annual trend analyses. In line 
with common practice in German cancer registry reporting, 
C33 and C34 were combined under the category of “lung 
cancer”, as tracheal cancers are very rare (0.05% of the 
C33-C34 group in 2023) and are routinely reported together 
with lung cancers. Age at diagnosis was categorized into 

-
sion for total cancer into 0–39 and 40–49 years), 50–59, 
60–69, 70–79, and 80 years and older. The calendar years 
2017–2019 were designated as the pre-pandemic reference 
period, while 2020–2023 were considered pandemic years.

Statistical methods

calculated for each year and reported as cases per 100,000 
person-years. Additionally, monthly age-standardized inci-
dence rates were computed for the years 2019 to 2023. The 

the aforementioned age groups, was used as the standard 
-

and 70 years and older, with age-standardization performed 
within each group.

Two approaches were employed to estimate the expected 
incidence rates and case numbers for the years 2020 to 

2017 to 2019 served as the reference period. Observed age-

2023 were compared to this reference using standardized 
-

dence rates from the reference period were applied to the 
-

culate the expected number of cases. The second approach 
assumed that incidence trends observed from 2015 to 2019 
would continue into the following years. For each cancer site 

case counts as the outcome, calendar year as the explanatory 

-

errors) and expected case numbers for 2020 to 2023 were 
predicted. Age-standardized expected incidence rates were 

Comparisons between observed and expected incidences 
were conducted using SIRs.
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Comparative incidence data from other federal 
states and countries

To compare trends in age-standardized cancer incidence 
in Baden-Württemberg with those in other German federal 
states and countries, age-standardized incidence data (stan-
dardized to the European Standard Population, 1976) for 
total cancer were obtained from publicly available sources. 
Details regarding data sources, methods, and results are pro-
vided in the supplement.

Statistical analyses: General aspects

No adjustments for multiple comparisons were performed. 
Statistical analyses were performed using SAS Enterprise 
Guide V9.4 (SAS Institute Inc., Cary, NC, USA), R (ver-
sion 4.4.1), and RStudio (version 2024.09.0 + 375), using 
the tidyverse, patchwork, and ggpubr packages.

Results

Total cancer

Age-standardized total cancer incidence in men rose from 
700.6 to 734.5 per 100,000 between 2015 and 2019 (Fig. 1). 
During the pandemic (2020–2023), incidence declined sig-

(2021), 0.93 (2022), and 0.94 (2023) when compared to the 
years 2017–2019 as reference (Table 1). Compared to projec-
tions based on pre-pandemic trends, SIRs were even lower 
(0.92, 0.89, and 0.89) (Supplementary Table 2). Age-strat-

aged 40 and older. In contrast, incidence in men under 40 
was higher in 2020 (SIR 1.06) but dropped below expected 
levels by 2023 (SIR 0.91). Overall, the observed patterns 
closely aligned with those predicted by the projections.

In women (Fig. 1), age-standardized total cancer inci-
dence was stable between 2015 and 2019 (535.6–543.2 per 
100,000) but declined afterwards (504.3–524.4). Because of 
this pre-pandemic stability, only comparisons with the refer-
ence period are reported (Table 1, Supplementary Table 2). 

women aged 50 and older. In women aged 40–49, decreases 

under 40, incidence tended to be higher in 2020 (1.04) and 

Monthly data showed a drop in April 2020 but no clear 
pattern afterwards, despite overall lower rates (Fig. 1). From 
2020 to 2023, 258,157 cases were recorded (Supplementary 

Table 3), with 14,214 and 19,525 cases less than expected 
by reference and projected incidences.

Colorectal cancer

Age-standardized colorectal cancer incidence in men 
declined from 93.1 per 100,000 in 2015 to 84.9 in 2019 
(Fig. 2), with a further decrease to 77.0 in 2020 and 71.9 in 

-
1). When 

compared to projections, SIRs ranged from 0.90 to 0.93 

Table 2). In women, incidence remained stable between 
2015 and 2019 (56.0–58.4) but decreased to 47.3–50.8 

compared to projections but remained of similar magni-

onwards were more pronounced in those aged 70 and older 
for both sexes (Fig. 3, Table 1, Supplementary Table 2).

Monthly analyses revealed no clear patterns in colorec-
tal cancer incidence (Supplementary Fig. 1). Between 2020 
and 2023, 26,701 colorectal cancer cases were diagnosed 
(Supplementary Table 3), representing 4,533 (reference) 
and 3,496 (projection) fewer cases than expected.

Lung cancer

In men, age-standardized lung cancer incidence declined 
from 75.9 per 100,000 in 2015 to 73.9 in 2019 and further to 
68.1 by 2023 (Fig. 2 -

-

-
cant among older men when compared to projections.

In women, incidence rose from 39.0 in 2015 to 41.7 in 
2019 and remained stable at 43.3–43.7 between 2020 and 

pandemic years were found when compared to the reference 
period (all SIRs 1.08) or projections (0.98–1.03). Among 
women aged 70 + , incidence was elevated in all pandemic 

-

Monthly incidence analyses showed no clear patterns 
(Supplementary Fig. 1). In total, 24,294 lung cancer cases 
were diagnosed from 2020 to 2023—329 and 709 fewer 
than expected based on the reference and the projections, 
respectively (Supplementary Table 3).
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pre-pandemic increase, incidence was lower in all pandemic 

2020 (Supplementary Table 2).

incidence compared to the reference in 2020 (0.94) and 
2023 (1.08) among men aged 70 + . When considering pro-
jected trends, SIRs declined in both age groups, with lower 

Prostate cancer

Age-standardized prostate cancer incidence increased from 
166.5 to 202.3 per 100,000 men between 2015 and 2019 
(Fig. 2). In 2020, it declined to 180.8 but rose again to 
206.4 by 2023. Compared to the reference period, no sig-

in 2020 and 1.08 in 2023 (Table 1). Assuming a continued 

Fig.  1 Age-standardized total cancer incidence by month (A), and 
-

age-standardized (B C) and 

60 years and older (D). Observed estimates are shown as solid lines 

indicated by shaded bands
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in 2021, then falling to 166.0 in 2022 and 167.9 in 2023 
(Fig. 2). Compared to the reference, only 2020 showed a 

1
-

jections (Supplementary Table 2).

lower in 2020–2022 compared to the reference (SIRs 0.93–
0.94), and in all four years when compared to projections 

-
-

incidence among younger men in 2020 (SIR 0.87) and 
among older men in all pandemic years (SIRs 0.87–0.89).

Monthly data revealed a marked drop in incidence 
between April and June 2020 (Supplementary Fig. 1). From 
2020 to 2023, 39,264 prostate cancer cases were diag-
nosed—647 more than expected based on the reference, but 
5,788 fewer than projected (Table 3).

Breast cancer

Age-standardized breast cancer incidence declined from 
180.8 per 100,000 in 2015 to 175.3 in 2019. In 2020, it 

Table 1

rates from the 2017–2019 reference period
Site Sex Age

2020 2021 2022 2023
Total Male 0–39 1.06* (1.00–1.13) 1.00 (0.94–1.07) 1.03 (0.96–1.10) 0.91** (0.85–0.98)

40–49 0.93* (0.87–0.99) 0.93* (0.87–1.00) 0.90** (0.85–0.97) 0.92* (0.86–0.98)
50–59 0.94*** (0.91–0.98) 0.98 (0.95–1.02) 0.94*** (0.91–0.97) 0.95** (0.92–0.98)
60–69 0.95*** (0.93–0.97) 0.94*** (0.92–0.96) 0.93*** (0.91–0.96) 0.93*** (0.91–0.95)
70–79 0.95*** (0.93–0.97) 0.95*** (0.93–0.97) 0.94*** (0.92–0.96) 0.96*** (0.94–0.98)
80 + 0.93*** (0.91–0.96) 0.94*** (0.91–0.96) 0.90*** (0.88–0.93) 0.94*** (0.92–0.97)
All 0.95* (0.91–0.99) 0.95* (0.91–0.99) 0.93*** (0.90–0.97) 0.94** (0.91–0.98)

Female 0–39 1.04 (0.98–1.10) 1.07* (1.01–1.14) 0.99 (0.94–1.05) 0.93* (0.87–0.98)
40–49 0.97 (0.92–1.01) 0.98 (0.93–1.03) 0.98 (0.94–1.03) 0.93** (0.89–0.98)
50–59 0.97* (0.94–1.00) 0.99 (0.96–1.02) 0.95*** (0.92–0.98) 0.92*** (0.89–0.95)
60–69 0.95*** (0.92–0.97) 0.97* (0.94–1.00) 0.94*** (0.92–0.97) 0.91*** (0.89–0.94)
70–79 0.97* (0.94–1.00) 0.97** (0.94–0.99) 0.94*** (0.91–0.96) 0.94*** (0.91–0.96)
80 + 0.94*** (0.92–0.97) 0.94*** (0.91–0.96) 0.92*** (0.90–0.95) 0.97* (0.95–1.00)
All 0.96 (0.92–1.00) 0.97 (0.93–1.01) 0.94** (0.91–0.98) 0.93** (0.90–0.97)

Colorectal Male 0–69 0.92 (0.81–1.05) 0.92 (0.81–1.04) 0.89 (0.78–1.01) 0.89 (0.78–1.01)
70 + 0.88*** (0.82–0.95) 0.84***(0.78–0.90) 0.80***

(0.74–0.86)
0.80***(0.74–0.86)

All 0.90 (0.79–1.01) 0.87* (0.77–0.98) 0.83**(0.74–0.94) 0.84**(0.74–0.95)
Female 0–69 0.95 (0.82–1.11) 0.87 (0.74–1.01) 0.87 (0.75–1.02) 0.83* (0.71–0.97)

70 + 0.82 ***(0.76–0.89) 0.85***(0.79–0.91) 0.83*** (0.77–0.90) 0.80*** (0.75–0.87)
All 0.87 (0.77–1.00) 0.86* (0.75–0.98) 0.85* (0.74–0.97) 0.81** (0.71–0.93)

Lung Male 0–69 0.96
(0.84–1.10)

0.91
(0.79–1.05)

0.87*
(0.76–1.00)

0.87
(0.76–1.00)

70 + 0.98 (0.91–1.05) 0.96 (0.89–1.04) 0.92* (0.85–0.99) 0.94 (0.88–1.02)
All 0.97 (0.86–1.10) 0.94 (0.83–1.07) 0.90 (0.79–1.02) 0.91 (0.80–1.03)

Female 0–69 1.04 (0.89–1.21) 0.99 (0.85–1.16) 0.98 (0.84–1.15) 0.94 (0.80–1.10)
70 + 1.13*(1.03–1.24) 1.18***

(1.08–1.29)
1.19***
(1.09–1.31)

1.27***
(1.16–1.38)

All 1.08
(0.93–1.24)

1.08
(0.93–1.24)

1.08
(0.93–1.24)

1.08
(0.94–1.25)

Prostate Male 0–69 0.95
(0.86–1.04)

1.00 (0.91–1.10) 1.04 (0.95–1.13) 1.07 (0.98–1.17)

70 + 0.94* (0.90–0.99) 1.01 (0.97–1.06) 1.03 (0.98–1.07) 1.08*** (1.04–1.13)
All 0.94 (0.87–1.02) 1.01 (0.93–1.09) 1.03(0.95–1.11) 1.08 (1.00–1.16)

Breast Female 0–69 0.92* (0.86–0.98) 1.00 (0.94–1.07) 0.95 (0.89–1.02) 0.94 (0.88–1.01)
70 + 0.94* (0.90–1.00) 0.94* (0.89–0.99) 0.93** (0.88–0.98) 0.98 (0.93–1.03)
All 0.93 *(0.87–0.99) 0.98 (0.92–1.05) 0.94 (0.88–1.01) 0.96 (0.90–1.02)

p p < 0.001, ** p < 0.01, * p < 0.05
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Discussion

Cancer incidence declined in both men and women with the 
onset of the COVID-19 pandemic in Baden-Württemberg 
in 2020. Contrary to expectations of a rebound, incidence 
remained lower through 2023, resulting in 14,214 (refer-
ence) to 19,525 (projection) fewer cases in 2020 to 2023. 

Monthly analyses showed a marked drop in April 2020 
(Supplementary Fig. 1). Between 2020 and 2023, 38,484 
breast cancer cases were diagnosed—1,934 and 1,014 
fewer than expected based on the reference and projections, 
respectively (Supplementary Table 3).

Fig. 2 Age-standardized cancer incidence per 100,000 person-years by 
sex (women in pink, men in gray) for colorectal (A), lung (B), prostate 
(C), and breast cancer (D). Observed estimates are shown as dashed intervals indicated by shaded bands
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(Referenzzentrum Mammographie SüdWest 2025). With 
three comprehensive cancer centers, it also has an excellent 
cancer care infrastructure (Netzwerk Onkologische Spitzen-
zentren 2025). Smoking prevalence (Deutsches Krebsforsc-
hungszentrum and Deutsche Krebshilfe 2025) is lower than 

20.9–29.0%) and 13.9% in women (13.9–19.5%). Socioeco-
nomic deprivation is the lowest in Germany, comparable to 
the neighboring state Bavaria (Michalski et al. 2022). Total 

such as Hamburg and Schleswig–Holstein, showed little 
change from pre-pandemic levels during 2020–2022, while 
others, for example North Rhine-Westphalia and Lower 
Saxony, mirrored the declines observed in Baden-Würt-
temberg. In 2022, incidence was lower than pre-pandemic 
across all federal states, though reductions were modest. 
International patterns were similarly heterogeneous. Fol-
lowing the decline in 2020, Belgium showed slightly ele-
vated incidence in 2021 and 2022, while most countries 
showed comparable to slightly lower than pre-pandemic 
levels in 2022. Only the Netherlands and Norway provided 
2023 data. In both countries, estimates for 2023 were lower 
than 2022, though data may be incomplete due to reporting 

-

countries, underscoring the need for regional surveillance 
of potential long-term impacts on cancer incidence.

Reductions in cancer incidence might be related to par-
ticipation in screening programs during the pandemic. The 
organized mammography screening program was paused 
for four to six weeks starting in April 2020 (Kooperation-
sgemeinschaft Mammographie 2022). After the pause of 
the program, screening units extended their opening hours 
and made up for more than half of the missed screenings 
in 2020. In 2021, the screening invitation (97%) and par-
ticipation rate (51%) were slightly above average (Koop-
erationsgemeinschaft Mammographie 2023) and were on 
pre-pandemic levels in 2022 (Kooperationsgemeinschaft 
Mammographie 2024
developments, showing a strong decline during the pause of 
the screening program followed by a stabilization around 
pre-pandemic levels. Colorectal cancer screening by blood 
test and colonoscopy contributed to a decrease in cancer 
incidence over the last years (Brenner et al. 2016). In 2019, 
an invitation process was started, which increased partici-

for 2021 and 2022 showing a constant to slightly increasing 
participation rate (Gesundheitsforen Leipzig GmbH Evalu-
ationsbericht Darmkrebs 2024). The overall number of 
screening colonoscopies increased continuously from 2019 
to 2023 (Mangiapane et al. 2021a, b). Thus, ours results of 
reduced colorectal cancer incidence up to 2023 cannot be 

analyses revealed the largest reductions in colorectal cancer 

men. No consistent pattern was observed for lung cancer. 
Prostate cancer incidence dropped in 2020 and remained 
lower in older men under continued pre-pandemic trend 
assumptions. Breast cancer incidence fell sharply in April 
2020 but recovered thereafter.

Reductions in cancer incidence during 2020 have been 
reported in many countries, including the Nordic countries 
(Johansson et al. 2025), the Netherlands (Eijkelboom et al. 
2023 2024), the United Kingdom 
(Barclay et al. 2024), Northern Ireland (Bennett et al. 2024), 
Spain (Garrido-Cantero et al. 2023), and the United States 
(Burus et al. 2024). The magnitude and post-2020 trends 
varied substantially. For example, among the Northern 
Countries, incidence was between 2.3% (Norway) and 7.6% 
(Sweden) lower in 2020 (Johansson et al. 2025). While Swe-
den and Finland saw continued reductions in 2021 (-3.6% 
and -2.8%), Denmark and Norway returned to pre-pan-
demic levels. The size of our reduction in 2020 (-5% in men 
and -4% in women) aligns with this range and is slightly 
smaller than the -6.5% reported for Germany  (Kraywinkel 
et al. 2024). Unlike the Nordic countries, our data show per-
sistent reductions in 2021 (-5% in men, -3% in women). 

registry data, prostate cancer incidence returned to pre-pan-
demic levels in Sweden in 2022 (Zaurito et al. 2025), and 
stable lung cancer rates were observed in parts of Northern 
Poland (Romaszko-Wojtowicz et al. 2024). In contrast, we 

for total cancer in men, though reductions larger than 5% 
persisted across most cancer sites and sexes, except female 
lung and breast cancer.

Owing to limited publications for recent years, we exam-
ined publicly available cancer registry data on total cancer 
incidence from 2015 to the latest year available (see Supple-
mentary Methods, Supplementary Table 5, Supplementary 

German federal states, a map of the states is provided in 
Supplementary Fig. 4. Baden-Württemberg, the third larg-

in the south-west of Germany. The state has an average pri-
mary care physician density, with 1,272 inhabitants per phy-

2025), but the lowest hospital bed density (4.7 per 1,000 
2023). 

Baden-Württemberg has good coverage of mammogra-
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outcomes share common risk factors, such as smoking and 
obesity (Mahamat-Saleh et al. 2021), a competing risk sce-

conditions might have died from COVID-19 before a cancer 
diagnosis could be made. This could have led to a transient 
decrease in cancer incidence in subsequent years. However, 
the overall number of COVID-19-related deaths in Baden-
Württemberg remained relatively low, with 20,411 reported 
by the end of 2023 (Robert Koch Institut 2025). In sum-
mary, while migration and competing mortality risks may 
have contributed to the observed decline in cancer inci-
dence, their overall impact is likely to be modest.

The strengths of this study include the use of high-quality 
cancer registry data covering a large geographic area. The 
analysis also encompasses all post-pandemic years through 
2023 and takes pre-pandemic trends into account. Limita-
tions include the lack of long-term pre-pandemic trend data 
and limited statistical power in the comparison between 
observed incidence rates and model-based estimates. An 
additional potential limitation is a slight underestimation of 
cancer incidence in the most recent years due to delays in 
physician reporting. However, internal data checks, such as 
analyses by region and trends in the number of reports by 
reporting sources, do not indicate any major issues. A com-
parison of age-standardized incidence rates of total cancer 
based on the original analysis dataset and an updated dataset 
from June 2025 revealed a 1.2% higher incidence in men 
and a 1.4% higher incidence in women in the updated data-
set. Another potential source of slight underestimation of 
cancer incidence, particularly in the most recent years, is the 
use of population estimates based on the 2011 Census. The 
2022 Census revealed that the actual population is smaller 
than previously assumed (Statistisches Bundesamt 2024). 
However, updated population data are not yet available.

In summary, our study demonstrates a continued and 
unexpectedly lower cancer incidence compared to pre-pan-

sites. Between 2020 and 2023, an estimated 14,214 (relative 
to pre-pandemic levels) to 19,525 (relative to projections) 
fewer cases were diagnosed than expected. The reduction 
in incidence was not limited to older individuals or to those 
within screening age groups. Although true declines in can-
cer incidence are desirable, it is essential to rule out the pos-
sibility that cases have been missed and may be diagnosed 
later at more advanced stages. Continued monitoring of 
cancer incidence, including stage at diagnosis, is therefore 

-
ses are needed to improve understanding of the observed 
decreases.

Supplementary Information The online version contains 
supplementary material available at 
2 5 - 0 6 3 4 9 - w.

explained by reduction in screening participation. Prostate 
cancer screening is not organized in Germany and the costs 

by the statutory health insurance. Therefore, there is no data 
on changes of participation rates over time. We saw a strong 
upward trend prior to the pandemic. If it had been continued 
after 2019, our observed post-pandemic incidence would be 
lower than expected. Skin cancer screening were markedly 

slightly develop towards pre-pandemic levels over the years 
2022 and 2023. This reduction will contribute to the lower 
total cancer incidence levels after the pandemic. Overall, 
the changes in screening participation rates might probably 
contribute much to the reduction in 2020 but less to the still 
lower cancer incidence in 2022 and 2023.

-
viduals from their 40 s. Relative reductions were similar 
across ages, while absolute decreases increased with age. In 
the Nordic countries, no reductions were seen among those 

declines typically in the age group 50–69 (Johansson et al. 
2025). Thus, reductions were not limited to screening ages 

-
dence during and after the COVID-19 pandemic include 
migration and competing mortality risks due to COVID-
19-related deaths. Following the Russian invasion of 
Ukraine in 2022, the number of refugees in Baden-Würt-

-
tries to the region reached + 205,210 individuals in 2022 
and + 102,025 in 2023, compared to + 55,147 in 2019 
(Statistisches Landesamt Baden-Württemberg). Refugees 
from Ukraine tend to be younger, generally well-educated, 

Germany (Décieux and Ette 2024). Although all refugees 
are entitled to medical care in Germany, language barriers 
and limited familiarity with the healthcare system may hin-
der timely cancer diagnoses. The population increase due 
to migration in 2022 and 2023 corresponds to 1.8% and 
0.9% of the total population of Baden-Württemberg, respec-
tively. This demographic shift may have contributed to a 
slight reduction in cancer incidence. Moreover, COVID-
19-related deaths also altered population dynamics during 
the pandemic. Given that cancer and severe COVID-19 

Fig.  3

gray), based on trends from 2015 to 2019, for colorectal cancer (A
0-69 years; B C D
breast cancer (E F
dashed lines with standard errors represented by error bars, while mod-
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