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Supplementary methods
Statistical analyses
The expected numbers of diagnoses between January 6, 2020, and October 4, 2020, were

modelled using a dynamic harmonic regression model (see equation).
K
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The K Fourier terms are used to model the seasonality, while the short-term time-series
dynamics are handled by the ARIMA(p,d,q) error n.. The number of K Fourier terms and
the order of the ARIMA model have been selected by minimizing the corrected Akaike’s
Information Criterion (AICc). Finally, we account for the effect of public holidays by
introducing a discrete covariate x; . that specifies the number of working days in each week.
We aimed to evaluate the effect of the temporary suspension of the national screening
programmes on the initial pathological cancer notification of breast cancer—including its pre-
cancerous form; that is, ductal carcinoma in situ—and colorectal cancer during the COVID-
19 epidemic in the Netherlands. In view of this, we compare the observed number of cases
during the study period with the expected number given by the estimated model using data
from previous years (that is, the period 2010-2019). The analysis has been performed
separately for the population eligible for screening and the population not eligible.

For breast cancer, a dynamic regression with 11 Fourier components and ARIMA(1,1,1)
error was fitted for the population eligible for biennial mammography screening (that is,
women aged 50-74 years), while an ARIMA(3,0,0) with 9 Fourier terms for women not
invited for biennial mammography screening (that is, those aged <50 or >74 years). As for

colorectal cancer, we fitted a regression with 15 Fourier components and ARIMA(1,1,1)
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error among the population invited for biennial faecal immunochemical testing (that is, those
age 55-75 years) and ARIMA(1,1,2) error term with 5 Fourier components for those not
invited for biennial faecal immunochemical testing (that is, those aged <55 or >75 years).

The validity of the constructed models to forecast the expected values accurately was
assessed by juxtaposing the observed number of diagnoses in 2019 with the expected number
of diagnoses in 2019, of which the latter is based on data from the period 2010-2018. The
results of this validation are graphically presented in Supplemental Figure 1. In brief, the
constructed models could predict the expected number of diagnoses in 2019 with high
accuracy. Of note, the trends in cancer diagnoses in the period 2019 show an increase and
decrease in particular weeks. This phenomenon primarily relates to reduced diagnostic
scrutiny during public holidays and summer holidays, and around the turn of the year. The
model for the expected number of weekly diagnoses accounts for the increases and decreases
objectified in earlier periods.

All statistical analyses were performed by the R statistical software (version 3.6.3; R

Foundation for Statistical Computing).
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Supplementary figure legend

Supplemental Figure 1. The weekly number of breast and colorectal cancer diagnoses
in the Netherlands during the calendar year 2019. The difference between the observed
(pink line) and expected number of cancer diagnoses (blue line) is considered statistically
significant when the observed number of cancer diagnoses does not fall within the range of
the 95% confidence intervals of the expected number of cancer diagnoses (blue shaded area).
Panels A and B show the observed and expected number of breast cancer diagnoses among
women aged <50 or >74 years (ie, those not invited for biennial mammography screening)
and women aged 50-74 years (ie, those invited for biennial mammography screening),
respectively. Panels C and D show the observed and expected number of colorectal cancer
diagnoses among individuals aged <55 or >75 years (ie, those not invited for biennial faecal
immunochemical testing) and individuals aged 55-75 years (ie, those invited for biennial
faecal immunochemical testing), respectively. The current statistics do not include cases
diagnosed in one of the 74 hospitals in the Netherlands.

Supplemental Figure 2. The weekly number of invasive breast cancer and ductal
carcinoma in situ diagnoses in the Netherlands between January 6, 2020, and October
4, 2020. The difference between the observed (pink line) and expected number of cancer
diagnoses (blue line) is considered statistically significant when the observed number of
cancer diagnoses does not fall within the range of the 95% confidence intervals of the
expected number of cancer diagnoses (blue shaded area). Panels A and B show the observed
and expected number of invasive breast cancer diagnoses among women age <50 or >74
years (ie, those not invited for biennial mammography screening) and women aged 50-74
years (ie, those invited for biennial mammography screening), respectively. Panels C and D
show the observed and expected number of ductal carcinoma in situ diagnoses among

women age <50 or >74 years (ie, those not invited for biennial mammography screening)
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and women aged 50-74 years (ie, those invited for biennial mammography screening),
respectively. The current statistics do not include cases diagnosed in one of the 74 hospitals

in the Netherlands.
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Supplemental Figure 1

— Observed number of cases

— Expected number of cases
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Supplemental Figure 2

— Observed number of cases

O First confirmed case of COVID-19 in the Netherlands

O Nationwide implementation of strict social distancing policies

and temporary halt of national cancer screening programmes Netherlands
O Start of decreased demand for critical COVID-19 care
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