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Short Report

In the Netherlands, the first COVID-19 patient was confirmed 
on February 27th, 2020. Thereafter, the number of infected patients 
quickly increased, just as the number of hospitalized COVID-19 
patients. In March, 2020, the first policy measures were taken to 
prevent the spread of the virus. Those measures included, amongst 
others, the recommendation to keep 1.5 meters distances and for 
elderly and vulnerable people to stay at home. Additionally, the Dutch 
national breast cancer screening program was suspended in week 12 
of 2020. In week 26 of 2020 it was resumed at 40% capacity, which was 
slowly increased to a capacity of 100% in the spring of 2021. These 
policy measures and decisions in healthcare were made without, or 
with little, prior knowledge of the consequences on breast cancer 
detection and care. Therefore, this short report aimed to give an 
overview of the effect of the COVID-19 pandemic on breast cancer 
incidence and stage in the Netherlands, and compared those results 
with other countries.

First results of the effect of the COVID-19 pandemic on breast 
cancer detection showed a decrease in breast cancer incidence 
(expressed as the number of breast cancer diagnoses per 100,000 
women) in women diagnosed with breast cancer in weeks 2-17 of 
2020, compared with women diagnosed in weeks 2-17 of 2018 or 
2019. This effect was seen in all age groups and tumor stages, except 
stage IV [1-3]. As expected, the incidence of DCIS and stage I tumors 
decreased to the largest extent, as these are the tumors mainly detected 
by the breast cancer screening program.

When we focus on women in the screening age, 50-74 years, 67% 
fewer screen-detected tumors were diagnosed in weeks 9-35 of 2020, 
compared to week 9-35 of 2018/2019 [4]. The incidence of screen-
detected tumors was significantly lower in all age groups during weeks 
14-35 of 2020, and the incidence of all tumor stages, except stage IV, 
was significantly lower during weeks 14-25. During weeks 26-35 the 
incidence of DCIS and stage I-II tumors stayed significantly lower. 
Less pronounced effects were observed for the incidence of clinically-

detected breast cancer. Compared to weeks 9-35 of 2018/2019, 7% 
fewer clinically-detected breast tumors were diagnosed in weeks 9-35 
of 2020. The incidence decreased in all age groups in weeks 12-16. 
Incidence of stage I-II tumors was significantly lower in weeks 12-13 
and incidence of DCIS and stage I-III tumors was significantly lower 
during weeks 14-16.

Follow-up research of our group investigated the effect of the 
pandemic on breast cancer incidence and stage during January 2020 
till December 2021 [5]. This study showed that the incidence was 
significantly lower in women eligible as well as not eligible for screening 
(i.e., those aged <50 and >74 years). This suggests that the decrease 
in incidence was caused by both the suspension of the screening 
program and the reluctance of patients to visit the general practitioner. 
During the second wave, i.e., October 2020-April 2021, the incidence 
of clinically-detected tumors was significantly higher in Dutch women 
aged 50-74 years [5]. This suggests that the method of detection in 
some women changed from screen-detected to clinically-detected. 
Additionally, a small and temporary increase in the incidence of stage 
IV tumors was seen in Dutch women aged 50-69 years. However, it 
is unclear whether this increase is due to the COVID-19 pandemic 
or other factors. The increased incidence could also be a result of the 
increase in the usage of improved diagnostic methods, such as the 
PET-CT scan which is highly accurate in detecting distant metastases 
compared to conventional methods [6].

Comparable to our studies, studies from other countries also 
showed a decrease in both the absolute number of breast cancer 
patients [7-14] and in the crude breast cancer incidence rate [15,16] at 
the beginning of the pandemic. The largest decrease in breast cancer 
incidence was seen in women in the screening age groups [3,4,8,16]. 
Part of the decrease in breast cancer incidence can be explained by 
the suspension of the national breast cancer screening program. 
Many countries had to suspend their screening program to reduce 
the pressure on healthcare [17]. A previous meta-analysis showed a 
41% decline in mammogram rates between 2019 to 2020 according to 
data of three registry-based studies, and a 53% decline based on data 
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of ten non-registry-based studies [18]. Another part of the decrease 
in breast cancer incidence could be explained by a decline in the 
number of women visiting the General Practitioner (GP) due to fear of 
contracting the virus or overburding the healthcare system [1,2]. The 
decrease in the number of women visiting the GP in the Netherlands 
did not differ by age group [2].

Studies from Norway and New Zealand only showed a minimal 
decrease in the number of breast cancer diagnoses during the start 
of the pandemic [5,19]. Both Norway and New Zealand had a low 
COVID-19 infection rate and low COVID-19 death rates compared 
to other countries [20-25]. This indicates that the stable incidence 
in Norway and New Zealand could be due to the low severity of the 
pandemic, resulting in a minimal decrease of breast cancer diagnoses.

Comparable to our results, some studies from other countries 
showed that breast cancer incidence quite quickly reached pre-
COVID levels after the first wave [7-9,14-16]. However, a couple 
of countries/regions had more difficulties in reaching pre-COVID 
incidence levels. These include Italy [10], Hungary [11], the United 
States [12], and Bavaria [13]. The level of political regulation and the 
number of COVID-19 infections or deaths were comparable between 
those four countries/regions and other countries [26-28]. Hence, this 
probably does not explain the difference in incidence. One reason for 
the decreased incidence in Italy could be that Italian women were 
still hesitant to visit screening after the end of the first wave [29]. 
A Italian study showed a 20% decrease in the number of women 
attending screening between October-December 2020, compared to 
the same period in 2019, while the number of women invited reached 
pre-COVID levels [29]. The decrease in incidence in Hungary might 
be explained by the relatively high number of COVID-19 patients 
in the hospitals, compared to other countries [30]. Also, the breast 
cancer screening program was suspended a second time in April 
2021. The decrease in Bavaria (Germany) could have been caused by 
a relatively high number of patients at the Intensive Care Units (ICU) 
in Germany during the second wave, compared to other countries 
[31]. A negative association between the number of patients at the 
ICU and the diagnostic capacity at the oncological care was found in 
Germany [32]. The potential cause for the decrease in incidence found 
in the study from the United States is unknown. These cross-country 
comparisons show that the cause for the decline in incidence varies 
from country to country.

In the Netherlands, the maximum allowed screening interval 
between two invitations increased from two to three years in 
November 2020. The increase in the screening interval was both due 
to the COVID-19 pandemic and due to a shortage in mammography 
technologists. As a result, the mean screening interval was 32.2 months 
in 2021 [33]. This increased screening interval probably caused the 
method of detection in some women to change from screen-detected 
to clinically-detected, as a significant higher number of women 
were diagnosed with a clinically-detected cancer during October 
2020-April 2021 compared to the same period in 2017-2019 [5]. A 
Dutch modelling study showed that a three-months suspension of 
the screening program, without catch-up, might already cause a 19% 
increase in the number of interval tumors detected between the last 
and first screening after interruption, compared to no suspension [34].

The majority of studies on tumor stage investigated whether the 
proportion of women diagnosed with a certain stage tumor changed 
during the pandemic [10,21-25]. However, as the suspension of the 
breast cancer screening program mainly led to a decrease in the 
incidence of DCIS and stage I tumors it was expected that a lower 
proportion of women would be diagnosed with these tumors, and 
that a higher proportion would be diagnosed with late-stage tumors. 
It would have given more insight if these studies investigated the effect 
of the pandemic on the incidence of breast cancer by tumor stage, as 
we did in our studies.

In our studies we did not adjust for the aging of the population 
or the increase in risk factors associated with breast cancer, while 
those factors might have led to an increase in the number of cancer 
patients. However, as the crude breast cancer incidence rate stayed 
rather constant in the Netherlands during the seven years before the 
pandemic (2013-2019) [35], and the study period used in our studies 
is relatively small, it is not expected that this influenced the results.

This report showed the effect of the COVID-19 pandemic on 
breast cancer incidence and tumor stage in the Netherlands, and a 
comparison with other countries. More studies on the effect of the 
COVID-19 pandemic on breast cancer incidence, both in total and 
per tumor stage, are needed to determine the association between 
delays in diagnosis and tumor stage.
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