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Abstract 

Background: Many breast, colorectal, and cervical cancer screening programs were disrupted due to the COVID-19 
pandemic. This study aimed to estimate the short-term impact of the temporary shutdown (from March until May- 
June) of the cancer screening programs invitations in Flanders (Belgium) by looking at invitation coverage, percent-
age of people screened after invitation and the screening interval.

Methods: Yearly invitation coverage was calculated as the number of people who received an invitation, as a propor-
tion of the people who should have received an invitation that year. Weekly response to the invitation was calculated 
as the number of people who were screened within 40 days of their date of invitation, as a percentage of the people 
who received an invitation that week (as a proxy for willingness to screen). Weekly screening interval was calculated 
as the mean number of months between the current screening and the previous screening of all the people who 
screened that week. The two last indicators were calculated for each week in 2019 and 2020, after which the differ-
ence between that week’s value in 2020 and 2019 with 95% confidence intervals. Results of these two indicators were 
also analysed after stratification for gender, age and participation history.

Results: Invitation coverage was not impacted in the colorectal and cervical cancer screening program. In the breast 
cancer screening program invitation coverage went down from 97.5% (2019) to 88.7% (2020), and the backlog of 
invitations was largely resolved in the first six months of 2021. The willingness to screen was minimally influenced by 
COVID-19. The breast cancer screening program had a temporary increase in screening interval in the first months fol-
lowing the restart after COVID-19 related shutdown, when it was on average 2.1 months longer than in 2019.

Conclusions: Willingness to screen was minimally influenced by COVID-19, but there may be an influence on screen-
ing coverage because of lower invitation coverage, mainly for the for breast Cancer Screening Program. The increases 
in screening intervals for the three Cancer Screening Program seem reasonable and would probably not significantly 
increase the risk of delayed screening cancer diagnoses. When restarting a Cancer Screening Program after a COVID-
19 related shutdown, monitoring is crucial.
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Background
In January 2020, the World Health Organization (WHO) 
confirmed that a novel coronavirus, SARS-CoV2, was 
the cause of a cluster of pneumonia cases in Wuhan 

Open Access

*Correspondence:  svetlana.jidkova@ugent.be
1 Department of Public Health and Primary Care, Ghent University, Ghent, 
Belgium
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-022-09292-y&domain=pdf


Page 2 of 12Jidkova et al. BMC Cancer          (2022) 22:183 

City, China,. This disease would later become known as 
COVID-19. [1] First cases were reported in Belgium at 
the beginning of February 2020.

On the  17th of March 2020, the different levels of 
Belgian government implemented strict national and 
regional measures to stop the spread of COVID-19. Strict 
social distancing measures were imposed, non-essential 
international travel was prohibited, non-essential shops 
and schools were closed and home-office was made the 
standard. People were only allowed to leave their home 
for exercise, essential shopping (e.g. supermarket or 
pharmacy) or to receive healthcare. All elective medical 
procedures and treatments were temporarily suspended, 
including the cancer screening programs. In May 2020, 
restrictions eased and non-urgent health services, such 
as elective surgeries and the cancer screening programs, 
resumed. Belgium was hit hard by COVID-19 in 2020 
with 649,505 confirmed cases and 19,720 deaths, repre-
senting a crude cumulative death rate of 1704 per mil-
lion inhabitants. (reference: https:// www. scien sano. be/ 
nl/ gezon dheid sonde rwerp en/ coron avirus). The epidemic 
presented two waves; the first wave was observed from 
the 10th of March to the 21st of June. After an interwave 
period, the second wave started on the 31st of August, 
and was still ongoing by end of 2020. Belgium attracted 
attention internationally due to a high COVID-19 related 
mortality during the first wave. (reference: https:// www. 
healt hybel gium. be/ en/ health- status/ covid- 19- crisis/ 
covid- 19- morta lity).

COVID-19 has a direct effect on morbidity and mor-
tality, but can also indirectly increase disease burden by 
complicating care for other diseases. In the case of breast, 
cervical and colorectal cancer, the temporary shut-down 
of treatment facilities and the delayed diagnosis, caused 
by disruption of cancer screening programs invitations 
may have increased disease burden.

The goal of cancer screening is to detect and treat can-
cer in an early stage, leading to a reduction in cancer–
related mortality. A temporary shutdown of a screening 
program should remain as brief as possible. For colorec-
tal cancer screening delay beyond 4–6 months would sig-
nificantly increase advanced colorectal cancer cases [2]. 
Recent research showed that a two-month prolongation 
of the interval in a mammographic screening program 
already produced a significant increase in node-positive 
breast cancers. SA restart of a screening program obvi-
ously needs to meet a minimum requirement for infec-
tion prevention. [3]

The aim of this report was to analyse the short-term 
impact of COVID-19 and the shutdown of invitations of 
the three cancer screening programs throughout 2020. 
To measure impact, we looked at the effect on three 
short-term Key Program Indicators of a cancer screening 

program: invitation coverage, percentage of people that 
were screened within 40  days after their invitation, and 
the screening interval.

Methods
In Flanders (the Northern region of Belgium), three pop-
ulation-based cancer screening programs (CSP) exist:

• The breast CSP, offers a double read mammogram 
every two years among women aged 50–69  years 
old; the invitation letter contains a pre-fixed appoint-
ment.

• The colorectal CSP, offers an FIT (Fecal Immuno-
chemical Test) every two years among men and 
women aged 50–74 years old.

• The cervical CSP, promotes to have a Papanico-
laou (PAP) smear taken, every three years among 
women aged 25–64  years old. The program only 
invites women who did not had a PAP smear taken 
on her spontaneous initiative, or that of her physician 
(opportunistically screening).

The screening programs were described extensively 
previously [4, 5]. In short, the screening programs use a 
centralized invitation procedure: all invitation letters and 
information leaflets are sent out by the Centre for Can-
cer Detection, by post. Participating in the breast and 
colorectal CSP is free of charge. The target population is 
based on current age, vital status and place of residence, 
and is updated throughout the year, as the demographic 
situation daily evolves. According to the invitation strat-
egy of the screening program, individuals in the target 
population should receive a new invitation 24  month 
after their last screening (or after their last invitation in 
case of no screening) for breast CSP and colorectal CSP, 
and after 36 months after their last invitation for the cer-
vical CSP.The costs of participating in cervical CSP is 
regulated by the Belgian health care system which means 
a certain percentage of the total cost are out-of-pocket. 
This also applies to the cost of diagnostic assessment fol-
lowing a positive screening.

Data from the three screening programs are recorded 
in an online screening database. It contains data on indi-
vidual level for the entire target population of the CSP’s, 
is heavily encrypted and holds information such as date 
of birth, gender and invitation and participation history. 
This allows all Key Program Indicators (invitation cover-
age, percentage screened within 40  days and screening 
interval) to be calculated on an individual level.

In order to use available time-slots efficiently, future 
screening behaviour is predicted based on pparticipation 
history (for the breast CSP and colorectal CSP). There are 
four categories for participation history:

https://www.sciensano.be/nl/gezondheidsonderwerpen/coronavirus
https://www.sciensano.be/nl/gezondheidsonderwerpen/coronavirus
https://www.healthybelgium.be/en/health-status/covid-19-crisis/covid-19-mortality
https://www.healthybelgium.be/en/health-status/covid-19-crisis/covid-19-mortality
https://www.healthybelgium.be/en/health-status/covid-19-crisis/covid-19-mortality
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Type 1, participated in the last round.
Type 2, first-time invitees.
Type 3, participated before, but not in the last 
round.
Type 4, never participated.

All methods were carried out in accordance with rel-
evant guidelines and regulations.

Shutdown periods of the programs
We used week number according to the ISO-8601stand-
ard, with weeks starting on Monday.

Breast CSP: From 23 March 2020 (week 13) to 28 June 
2020 (week 26).

Colorectal CSP: From 22 March 2020 (week 12) to 23 
May 2020 (week 20)-and from 15 November 2020 (week 
46) to 28 November 2020 (week 47).The (colorectal) pro-
gram was also briefly suspended in November 2020 (sec-
ond COVID-19 wave in Belgium). This was done at the 
request of the anesthesiologists because their skills are 
required during diagnostic assessment of a positive screen-
ing (full colonoscopy including sedation) but they were 
experiencing extremely high workload due to the second 
wave.”

Cervical CSP: From 22 March 2020 (week 12) to 23 
May 2020 (week 20).

Invitation coverage
The part of the target population that should receive an 
invitation during a particular year is called “population to 
be invited year xxxx”; it is determined on the first of Jan-
uary of each year. The invitation coverage was calculated, 
for 2018, 2019 and 2020, as follows: the number of people 
who received an invitation, as a proportion of the popu-
lation to be invited year xxxx. Hence, the invitation cov-
erage will never attain 100%, since valid reasons for not 
sending an invitation are death or moving out of Flanders 
after the first of January.

Percentage of people screened within 40 days 
after invitation
The percentage of people that were screened within 
40 days after their invitation was used a proxy of willing-
ness to screen. Since in 2019, the majority of participants 
were screened within 40  days after invitation (75% for 
colorectal and 95% for breast CSP), 40 days was used as 
benchmark.

Firstly, the percentage of people screened 40 days after 
invitation was calculated for each week of 2019 and 2020 
as follows: the number of people who received an invi-
tation that week and were screened within 40 days, as a 
percentage of the people who received an invitation that 
week.

Secondly, the difference in between 2020 and 2019 was 
calculated per week, with 95% confidence intervals (CI) 
which were based on the asymptotic normal distribution. 
This indicator is not calculated for cervical CSP, as the 
program only invites non-responders.

Analyses were repeated after stratification for gender 
(in the case of colorectal CSP), age (5 years age groups) 
and participation history (Type 1-Type 4). Stratification 
for age is potentially more important for the colorectal 
CSP: the eligible population of the Flemish colorectal 
CSP gradually extended from the 56 (2013) to 50  years 
(2020). In 2019, the starting age was 51 and in 2020 
50  years. The younger age group consists of 95% first-
invitees (first rounds) in 2020, compared to 65% in 2019.

Screening interval
The screening interval was calculated for each person 
screened in 2019 and 2020 as the number of months 
between the current screening date, and his or her pre-
vious screening date. Mean screening intervals per 
week, with 95% CI were calculated. Regarding cervical 
screening, both PAP smears taken after opportunistic 
screening, and the ones taken after an invitation for the 
screening program were taken into account. The differ-
ence between 2020 and 2019 mean screening interval 
per week was calculated, with corresponding 95% CI. 
Analyses were repeated after stratification for gender (in 
the case of colorectal CSP), age (5 years age groups) and 
participation history (Type 1-Type 4 for breast and colo-
rectal CSP).

Results
Invitation coverage
Table  1 shows the invitation coverage per CSP in 
2018–2020.

Table 1 Invitation coverage for cancer screening programs

Year To be invited Invited Not invited

N N (%) N (%)

Breast CSP
 2018 393,890 386,829 (98.2) 7,061 (1.8)

 2019 391,764 381,819 (97.5) 9,945 (2.5)

 2020 391,838 347,404 (88.7) 44,434 (11.3)

Colorectal CSP
 2018 663,763 647,954 (97.6) 15,809 (2.4)

 2019 848,266 828,266 (97.7) 19,729 (2.3)

 2020 883,376 869,814 (98.5) 13,462 (1.5)

Cervical CSP
 2018 238,932 228,694 (95.7%) 10,238 (4.3%)

 2019 294,006 280,044 (95.3%) 13,962 (4.7%)

 2020 301,652 320,767 (94.1%) 15,653 (5.9%)
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In the breast CSP, the invitation coverage was mark-
edly lower in 2020 than in previous years (88.1% in 2020 
versus 97.5% in 2019). The backlog consisted of 44,434 
women, of whom 61.8% (n = 27,441) were invited in 
the first three months of 2021, 20.3% (n = 9,031) in the 
second three months (April – June) of 2021 and 0.4% 
(n = 194) participated without an invitation (self-registra-
tion). The remaining 17.5% (N = 7,768) have not yet been 
invited. These 7,768 women represent 2.0% of the total 
group of women to be invited in 2020.

For the colorectal CSP, the invitation coverage 
remained stable in 2020 (98.5% in 2020 vs 97.7 in 2019). 
The invitations that were not sent in March–May 2020 
were all sent in June-July 2020. The invitations that were 
not sent at the beginning of November 2020 were all sent 
in November—December 2020.

The invitation coverage for the cervical CSP also 
remained stable (94.1% in 2020 vs 95.3% in 2019). All 
backlog invitations of the shutdown period were sent in 
June 2020.

Percentage of people screened within 40 days 
after invitation
Figures 1 and 2 show the weekly difference in percentage 
of people that were screened within 40  days after their 
invitation between 2020 and 2019. The grey areas are the 
periods during which no mammograms were performed 
(breast CSP) or no invitations were sent (colorectal CSP) 
due to COVID-19 shutdown of the programs.

Table 2 shows that for the breast CSP, the percentage 
of individuals screened within 40 days in 2020, was 1.0 
percent lower after the restart of the programme (from 
July, 5 (week 27) until the end of the year) than in 2019. 
When the figures were made separately per age group 
and participation history (see figures in annex), similar 
patterns were observed, except for the Type 1 partici-
pation history (participated last round). These women 
participated less often: after the restart of the program 
their percentage screened within 40  days was 4.0% 
lower than in 2019.

For the colorectal CSP, the percentage of individu-
als screened within 40  days in 2020 was 10.2% lower 
than in 2019 in the period before the first invita-
tion shutdown (from the beginning of the year until 
March, 21 (week 11)) (Table  3). After the first re-start 
of the program (from May, 24 (week 21) until Novem-
ber, 14 (week 45), the overall percentage of individuals 
screened within 40 days was 1.0% higher. Interestingly, 
this overall increase is the result of a small decrease 
in every age category, while the 70–74  year old’s have 
a 20% higher uptake rate. After the second re-start of 
the program (from November, 29 (week 48) until the 
end of the year) the overall difference in uptake was 
0.3% higher, but in this period the oldest age group has 
a -16,20% lower uptake rate. Stratified by participation 
history, the differences in participation seem to be the 
largest for type 1 (also participated in last round). See 
Table 3.

Fig. 1 Weekly difference in percentage of people screened within 40 days after the invitation for breast cancer screening program (2020 versus 
2019, Flanders)
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Screening interval
Figures  3, 4, and 5 show the differences in the mean 
screening interval per week. The grey areas are the 

Fig. 2 Weekly difference in Percentage of people screened within 40 days after the invitation for colorectal cancer screening program (2020 versus 
2019, Flanders)

Table 2 Difference in percentage of people screened within 40 days after the invitation for breast cancer screening program (2020 
versus 2019, Flanders)

January, 1 (week 1)– December,31 
(week 52)

January, 1 (week1)-March 
21 (week11)

July, 5 (week 27) – 
December, 31 (week 52)

July, 5 
(week 27) 
-November, 
28 (week 47)

(entire year) (before first COVID-19 
shutdown)

(after the restart of the 
program)

(first 20 weeks 
after restart of 
the program)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

All invitation -1.0 (-1.3; -0.8) -1.4 (-1.9; -1.0) -1.0 (-1.3; -0.7) -1.6 (-2.0; -1.3)

Stratified by age

 50–54 -0.5 (-1.0; -0.1) -2.9 (-3.7; -2.1) 0.4 (-0.1; 1.0) 0.0 (-0.6; 0.6)

 55–59 -1.7 (-2.2; -1.2) -4.0 (-4.9; -3.1) -0.8 (-1.4; -0.2) -1.7 (-2.4; -1.0)

 60–64 -1.0 (-1.5; -0.6) -0.3 (-1.1; 0.6) -1.9 (-2.5; -1.3) -3.2 (-3.8; -2.5)

 65–69 -1.5 (-2.0; -1.0) -0.5(-1.4; 0.4) -2.1 (-2.8; -1.4) -2.3 (-3.0; -1.6)

Stratified by screening history

 Type 1 -3.0 (-3.3; -2.7) 0.1 (-0.4; 0.6) -4.0 (-4.4; -3.7) -4.4(-4.8; -4.0)

 Type 2 -1.1 (-1.8; -0.4) -2.8 (-3.9; -1.6) 0.6 (-0.3; 1.5) -0.3 (-1.2; 0.7)

 Type 3 -1.8 (-2.4; -1.2) -1.1 (-2.2; -0.1) -2.2 (-3.0; -1.4) -2.5(-3.3; -1.6)

 Type 4 0.1 (-0.2; 0.3) -0.9 (-1.4; -0.4) 0.7 (0.3; 1.0) 0.3 (-0.1; 0.7)
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Table 3 Difference in percentage of people screened within 40 days after the invitation for colorectal cancer screening program (2020 
versus 2019, Flanders)

January, 1 (week 1)– 
December,31 (week 52)

January, 1 (week1)-March 21 (week 11) May, 24 (week 
21) November, 
14 (week45)

November, 29 (week 48) – 
December, 31 (week52)

(entire year) (before first COVID-19 shutdown) (after first 
restart of the 
program)

(after second restart of the program)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

All invitation -2.6 (-2.8; 2.5) -10.2 (-10.5; -9.9) 1.0 (0.8; 1.2) 0.3 (-0.2; 0.8)

Stratified by gender

 Men -3.0 (-3.3; -2.8) -10.9 (11.3; -10.5) 1.0 (0.7; 1.3) -0.2 (-0.9; 0.5)

 Women -2.2 (-2.4; -2.0) -9.6 (-10.0; -9.1) 1.0 (0.8; 1.4) 0.8 (0.1; 1.5)

Stratified by age

 50–54 -3.9 (-4.2; -3.6) -7.8 (-8.3; -7.3) -1.4 (-1.8; -1.1) -4.4 (-6.5; -2.4)

 55–59 -1.1 (-1.4; -0.7) -8.5 (-9.3; -7.6) -2.7 (-3.1; -2.4) 15.0 (14.2; 15.9)

 60–64 -0.8 (-1.2; -0.5) 0.9 (0.2; 1.5) -1.3 (-1.8; -0.9) -7.1 (-8.1; -6.0)

 65–69 -2.4 (-2.9; -2.0) -6.0 (-6.9; -5.2) -1.1 (-1.7; -0.5) 1.9 (0.6; 3.2)

 70–74 -0.9 (-1.3; -0.5) -24.0 (-25.0; -23.3) 19.9 (19.4; 20.5) -16.2 (-17.4; -15.0)

Stratified by screening history

 Type 1 -3.9 (-4.1; -3.6) -11.5 (-12; -11.0) 1.5 (1.2; 1.8) -6.6 (-7.3; -5.8)

 Type 2 -3.7 (-4.0; -3.4) -7.2 (-7.7; -6.8) -1.5 (-1.8; -1.2) -6.2 (-7.8; -4.7)

 Type 3 -3.1 (-4.2; -2.1) -10.9 (-12.8; -9.1) 1.6 (0.2; 3.1) 2.3 (-0.3; 4.8)

 Type 4 -0.1 (-0.3; 0.0) -2.3 (-2.6; -2.0) 0.7 (0.5; 0.9) 0.6 (0.2; 1.0)

Fig. 3 Weekly difference in mean screening interval for breast cancer screening program (2020 versus 2019, Flanders)
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periods during which no mammograms were performed 
(breast CSP) or no invitations were sent (colorectal CSP 
and cervical CSP) due to COVID-19 shutdown of the 
programs.

For the breast CSP (Fig.  3), the screening interval 
increased temporarily after the restart of the program: 
in the period of July, 5 (week 27) to November, 28 (week 
47) of 2020 it was on average 2.1 months longer than in 
2019. After November, 28 the screening interval return 
back to normal. When this analysis was done separately 
after stratifying for age group and participation history, 
the observed patterns were similar (see figures in annex).

For the colorectal CSP (Fig.  4), the screening interval 
increased in the first weeks after the first restart of the 
program (from May, 24 (week 21) – until July,25 (week 
29)), normalizes and increased again in the first weeks 
after the second restart (November, 29 (week 48) until 
– December, 19 (week 50)). The largest screening inter-
vals measured in 2020 were in the week of June, 7 (week 
23) (28,55  months) and that of December, 19 (week 
50) (30,29  months). For entire 2020 the difference in 
mean screening interval between 2020 and 2019 was 
0,50 months () (Table 4). The results did not change after 
stratification by gender. The screening interval differs by 
age: all age categories report a higher screening interval 

difference in the period from May, 24 (week 21) – until 
July,25 (week 29)),, but only the 65–69 and 70–74 years 
old also in the period from October, 11 (week 41) until 
November, 14 (week -45) (before the second invitation 
shutdown). After the second shutdown period (from 
November, 29 (week 48) until the end of the year): the 
mean difference in screening interval increases with 
age: 0.1 months for the 55–59 years old, 2.7 months for 
the 60–64, 2.5 months for the 65–69 and 3.6 months for 
the 70–74  years old. Stratified by participation history, 
the mean difference in screening interval seems to be 
the largest for type 3 (participated before but not in last 
round). (See Table 5).

For the cervical CSP, the mean screening interval 
between the last and previous PAP smears taken in 2019 
and 2020, oscillated around null, except for the period 
from March, 22 (week 12) until May, 23 (week 20). Dur-
ing the shutdown period of the CSP, the screening period 
was lower than in 2019, as the opportunistic screen-
ing and follow up smears continued to be taken. Dur-
ing that period, only half the number of PAP smears was 
taken, compared to the same period in 2019 (n = 20,217 
vs 45,667). Starting from May, 24 (week 21), the number 

Fig. 4 Weekly difference in mean screening interval for colorectal cancer screening program (2020 versus 2019, Flanders)
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of PAP smears increased rapidly and the mean screening interval oscillated again around null from July, 26 (week 
30) onwards. Similar results were seen for all age catego-
ries, when the analysis was stratified for age (Table 6).

Fig. 5 Weekly difference in mean screening interval for cervical cancer screening program (2020 versus 2019, Flanders)

Table 4 Difference in mean screening interval for breast cancer screening program (2020 versus 2019, Flanders)

a cannot be calculated for type 2 (first invitation) or type 4 (never participated in the past). In the period 12–27 weeks no invitations were send out due to lock down

January, 1 (week 1)– 
December,31 (week 52)

January, 1 (week1)-March 21 (week 11) July, 5 (week 27) – 
December, 31 (week 
52)

July, 5 (week 27) 
-November, 28 
(week 47)

(entire year) (before first COVID-19 shutdown) (after the restart of the 
program)

(first 20 weeks 
after restart of 
the program)

months (95% CI) months (95% CI) months (95% CI) months (95% CI)

All screened 1.3 (1.4; 1.2) -0.2 (-0.0; -0.3) 1.9 (2.0; 1.8) 2.1 (2.2; 2.0)

Stratified by age

 50–54 1.3 (1.2; 1.4) 0.1 (0.0; 0.3) 1.5 (1.4; 1.6) 1.6 (1.5; 1.8)

 55–59 1.4 (1.3; 1.6) 0.1 (-0.2; 0.4) 1.9 (1.7; 2.1) 2.2 (2.0; 2.4)

 60–64 1.2 (1.1; 1.4) -0.3 (-0.7; 0.1) 2.0 (1.7; 2.2) 2.2 (1.9; 2.4)

 65–69 1.0 (0.8; 1.3) -0.9 (-1.4; -0.5) 2.1 (1.8; 2.4) 2.3 (1.9; 2.6)

Stratified by screening  historya

 Type 1 1.4 (1.4; 1.4) 0.0 (0.0; 0.0) 1.9 (1.9; 1.9) 2.1 (2.0; 2.1)

 Type 3 2.0 (0.8; 1.3) -1.8 (-3.1; -0.6) 1.3 (0.5; 2.2) 4.3 (3.4; 5.2)
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Discussion
An  effective infection control response  to the COVID-
19 pandemic is without doubt crucial. There is however 
also a risk of indirect morbidity from these measures, 
among others through a disruption of CSP’s. Failing to 
screen can itself increase cancer–related mortality. When 
restarting a CSP after a COVID-19 related shutdown, the 
monitoring of short-term Key Program Indicators such 
as invitation coverage, willingness to screen and screen-
ing interval is therefore crucial. To our knowledge, this 
is the first study reporting the COVID-19 impact on the 

Key Program Indicators for three CSP’s, and describing 
how this impact differs between the different programs.

In invitation coverage, most impact was seen in the 
breast CSP, where the number of appointments was lim-
ited allowing for social distancing and additional hygiene 
measures. At the end of 2020, the backlog was 11.3% 
(44,434) of the women that should have been invited that 
year.

All but 17.5% of them (N = 7,768) have been invited in 
the first months of 2021. These 7,768 women represented 
2.0% of the total group of women to be invited in 2020.

Table 5 Difference in mean screening interval for colorectal cancer screening program (2020 versus 2019, Flanders)

a cannot be calculated for age 50–54 (first invitation), type 2 (first invitation) or type 4 (never participated in the past). In the period 12–20 weeks and 46–47 weeks no 
invitations were send out due to lock down

January, 1 (week 1)– 
December,31 (week 52)

January, 1 (week1)-March 21 (week 11) May, 24 (week 
21) November, 14 
(week 45)

November, 29 (week 48) – 
December, 31 (week52)

(entire year) (before first COVID-19 shutdown) (after first restart 
of the program)

(after second restart of the program)

months (95% CI) months (95% CI) months (95% CI) months (95% CI)

All screened 0.5 (0.5; 0.5) 0.0 (0.0; 0.1) 0.7 (0.6; 0.7) 0.5 (0.4; 0.6)

Stratified by gender

 men 0.6 (0.5; 0.6) 0.1 (0.0; 0.2) 0.7 (0.6; 0.8) 0.5 (0.3; 0.7)

 women 0.5 (0.4; 0.5) 0.0 (-0.1; 0.1) 0.6 (0.6; 0.7) 0.5 (0.3; 0.7)

Stratified by  agea

 55–59 0.3 (0.3; 0.3) -0.2 (-0.2; -0.1) 0.4 (0.3; 0.4) 0.1 (0.0; 0.2)

 60–64 0.6 (0.5; 0.7) -0.7 (-0.9; -0.6) 1.0 (0.9; 1.1) 2.7 (2.3; 3.1)

 65–69 0.9 (0.8; 1.0) 0.1 (0.0; 0.3) 1.1 (0.9; 1.2) 2.5 (3.1; 2.0)

 70–74 1.1 (1.0; 1.2) 1.2 (1.0; 1.4) 0.1 (0.0; 0.3) 3.6 (3.0; 4.2)

Stratified by screening  historya

 Type 1 0.6 (0.6; 0.6) 0.2 (0.2; 0.3) 0.7 (0.6; 0.7) 0.5 (0.4; 0.6)

 Type 3 0.8 (0.6; 0.9) -0.7 (-0.9; -0.4) 1.3 (1.1; 1.5) 2.2 (1.8; 2.6)

Table 6 Difference in mean screening interval for cervical cancer screening program (2020 versus 2019, Flanders)

January, 1 (week 1)– 
December,31 (week 
52)

January, 1 (week1)-March 21 
(week 11)

March, 22 (week 12)- May, 23 
(week 20)

May, 24 (week 21) December, 
31 (week52)

(entire year) (before COVID-19 shutdown) (during COVID-19 shutdown) (after restart of the program)

months (95% CI) months (95% CI) months (95% CI) Months(95% CI)

All women screened -0.3 (-0.2; -0.4) -0.1 (-0.2; 0.1) -2.3 (-2.1; -2.6) -0.3 (-0.5; -0.2)

Stratified by age

 25–29 0.1 (-0.1; 0.3) 0.3 (-0.1; 0.8) -1.2( -1.9; -0.0) 0.0 (-0.3; 0.3)

 30–34 -0.1 (-0.3; 0.1) 0.4 (0.0; 0.8) -1.8 (-2.4; -1.1) -0.3 (-0.6; -0.1)

 35–39 0.0 (-0.2; 0.2) 0.5 (0.1; 0.9) -1.6 (-2.3; -0.9) -0.2 (-0.5; 0.1)

 40–44 -0.2 (-0.4; 0.0) -0.3 (-0.7; 0.1) -2.0 ( -2.7; 1.3) -0.2 (-0.5; 0.1)

 45–49 -0.3 (-0.5; -0.1) -0.6 (-1.0; -0.2) -2.4 (-3.0; -1.7) -0.1 (-0.4; 0.2)

 50–54 -0.6 (-0.8; -0.4) -0.5 (-0.9; -0.1) -3.4 (-4.1; -2.7) -0.5 (-0.2; -0.7)

 55–59 -0.7 (-1.0; -0.5) -0.4 (-0.8; 0.0) -3.3 (-4.0; -2.6) -0.9 (-1.2; -0.6)

 60–64 -0.5 (-0.8; -0.2) 0.0 (-0.5; 0.5) -2.8 (-3.7; -1.9) -0.7 (-1.0; -0.4)
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The colorectal CSP is home based, hence there was 
no need to scale down the number of invitations. How-
ever on demand of the hospital settings, the invitations 
were put on hold for two periods. The backlog of invita-
tions was not an issue for the colorectal CSP and cervi-
cal CSP;the invitations that were put on hold were sent 
within a couple of weeks after the restart of the pro-
grams. The people who did not received an invitation in 
2020 (1.5% for colorectal CSP and 4.5% for cervical CSP) 
were not COVID-19 related, only due to the fact that 
the denominator includes people who recently died or 
moved out of Flanders.

Regarding willingness to screen, the people who 
received an invitation after the restart were nearly as 
likely to screen as before COVID-19 (< 2% mean differ-
ence for the breast CSP and < 1% for the colorectal CSP). 
An exception seems to be the regular screeners (type 1) 
in the breast CSP. These women were less likely to partic-
ipate in the weeks following the restart; their biggest drop 
( in the period from October, 11 (week 41) until Decem-
ber, 5 (week 48)) comes just after the start of the second 
wave of infections. [6]

A nation‐wide media campaign ‘Don’t postpone your 
consultation with your doctor’ was launched to inform 
the general public that it was safe to consult healthcare 
providers. Furthermore, the CSP’s added information to 
the screening letters, positive screening result letters, and 
on the website to reassure participants that a visit to a 
physician, hospital or mammographic unit was risk-free 
due to strict COVID-19 protective measures.

The screening interval was increased in the breast 
CSP by an average of about two months in the first four 
months after restarting breast cancer screening. This was 
due to the fact that women who would have been invited 
during the shutdown would have had a screening interval 
of exactly 24 months, and they were postponed by a few 
months. This two month delay could theoretically lead 
to a small shift in stage distribution. In order to be sure 
about the effect on stage distribution, we will need to 
wait until the beginning of 2022, when data from the can-
cer registry will be made available for these screenings. In 
the mean time, we can only rely on existing literature on 
this subject, and unfortunately not all literature points in 
the same direction. On the one hand a recent study con-
cluded that a one-time delay of up to six months should 
not impact cancer-specific mortality rates, especially 
after a swift restart as was the case in Flanders [7] How-
ever, other recent research showed that a two-month 
prolongation of the interval in a breast CSP already pro-
duced an increase in node-positive breast cancers[3].

For the colorectal CSP, the screening interval remains 
acceptable after both invitation-shutdowns, with a mean 
screening interval of 25.5 months. The screening interval 

exceeded 26 months in weeks shortly after the invitation-
shutdowns. However, results stratified by age indicated 
that the screening interval increases with age. A recent 
modelling study indicated for colorectal CSP that, with 
immediate catch-up screening, the impact of invitation 
shutdown would be minimized to a relative increase in 
excess deaths of 0,1% [7, 8] after an invitation shutdown 
of 6 months (compared to the only 10 weeks and 3 weeks 
shutdown in the Flemish colorectal CSP). Short screen-
ing  delays  (4–6  months)  do not significantly reduce the 
performance of screening [2]. Corley [9] stated that com-
pared with a follow-up colonoscopy at 8 to 30 days, only 
a follow-up after 10 months was associated with a higher 
risk of colorectal cancer and more advanced-stage dis-
ease at the time of diagnosis. Patients who are invited to 
screening (after the shutdown of invitations) were reas-
sured that it was safe to attend and to plan a follow-up 
appointment when needed.  However, it is unknown 
how many people with a positive FIT test are awaiting 
an appointment for a follow-up colonoscopy. In Febru-
ary 2021 the Centre for Cancer Detection conducted an 
online survey among participants with a FIT positive 
(between 11/2019 until 03/2020) who had not yet under-
gone a follow-up colonoscopy, to explore the amount of 
rescheduled or cancelled colonoscopies and to explore 
the impact of COVID-19 on compliance to colonoscopy.

Minor disruptions to the cervical CSP are unlikely to 
cause significant increases in cervical cancer burden, 
given the slow natural history of cervical precancerous 
lesions and cancer. A model of screening in the United 
Kingdom showed that a 6-month screening disrup-
tion could lead to an increased risk for cervical cancer. 
However, the authors concluded that the risk of cervical 
cancer to an average woman who would have attended 
screening was seven times higher if they had to delay 
their screening for a whole screening round than if they 
had to delay screening for only 6  months [10]. In Flan-
ders, 85% of PAP smears are taken by gynaecologists; 
hence the fact that primary care physicians were over-
whelmed by the care for COVID patients had a lim-
ited effect on cervical cancer prevention. Furthermore, 
screening is based on cytology. Globally, the demand 
for SARS-CoV-2 testing is competing with HPV testing, 
compounded by a shortage of staff [11]. However, disre-
garding the risk profile of the individuals not attending 
might exacerbate pre-existing inequalities in accessing 
cervical screening. Modelling of cervical screening out-
comes before and during the pandemic supports risk-
based strategies as the most effective way for screening 
services to recover. Recovery strategies should verify that 
those women at highest risk or the most susceptible to 
cervical cancer are being screened [12]. Unfortunately, 
our analysis cannot affirm this. Future research should 
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investigate whether or not the eldest women who fell out 
of the target population missed a screening during the 
lockdown procedure and/or by the screen-positive due to 
fear of contracting COVID-19 [13, 14]—might delay can-
cer screening diagnoses.

For Flanders, post-COVID-19 analyses are required 
to explore the compliance with follow-up after a posi-
tive screening and the staging of the three screening 
cancers.  Reduction in cancer diagnoses has been noted 
in other European countries, particularly for colon and 
skin cancers [15, 16]. In Belgium there seems to be a gen-
eral  drop in the number of screening-related samples 
[17], however only the first months of 2020 are included 
in this study. The analyses of the impact of the COVID-19 
on the number diagnoses and compliance with follow-up 
after a positive screening for Flanders is ongoing (by the 
Belgian Cancer Registry).

Strengths and limitations
Our Key Program Indicators are calculated on patient-
level data and measurement bias on data from the screen-
ing database is considered to be extremely low thanks to 
an important number of automated inconsistency checks 
that are performed when the data are entered. Another 
major strength of our study is the fact that we are able 
to present results within one year after the start of the 
COVID-19 epidemic in Belgium.

The limitations of this study include the absence of 
data of the follow up examinations for the three CSP’s. 
Data on the COVID-19 impact on cancer diagnoses and 
staging are currently still lacking.. A final limitation of 
our study was the incompleteness of the number of PAP 
screens after the lockdown period.

Conclusion
In conclusion, our results show that willingness to screen 
was minimally influenced by COVID-19, but there may 
be an influence on screening coverage because of lower 
invitation coverage for breast CSP. The increases in 
screening interval for the three CSP’s in Flanders seem 
reasonable and would probably not significantly increase 
the risk of delayed screening cancer diagnoses. Moreover, 
a timely referral and treatment after a positive screening 
result throughout the different waves of the pandemic, is 
crucial to maintain an effective CSP.

Minor disruptions to the cervical CSP are unlikely 
to cause a shift in stage, given the slow natural his-
tory of cervical precancerous lesions. A stage-shift in 
the breast and colorectal CSP is unlikely to have been 
occurred since the increase in screening interval was 
limited, but cannot be completely discarded. Follow up 

analysis of the Belgian Cancer Registry are needed to 
demonstrate whether or not the efforts not compro-
mise diagnostic and cancer services were sufficient.
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