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Decline in cancer pathology notifications during the 
2020 COVID- 19- related restrictions in Victoria
Luc te Marvelde1 , Rory Wolfe2, Grant McArthur3 , Louis A Blake1, Sue M Evans1,2

Medicare Benefits Schedule (MBS) data indi-
cated that there were 37% fewer screening 
procedures for breast cancers and 55% fewer 

for colorectal cancers in April than in March 2020.1 
We examined the temporal relationship between 
coronavirus disease 2019 (COVID- 19)- related restric-
tions in Victoria during 1 April –  15 October 2020 
and cancer pathology notifications to the Victorian 
Cancer Registry (VCR), to estimate their impact on 
cancer diagnoses.

Victorian legislation requires pathology services to 
notify reportable cancer diagnoses to the VCR.2 The 
E- Path system, installed in all Victorian pathology 
services during 2013– 2018,3 automatically transmits 
notifications to the VCR together with pathologist 
report authorisations. During 2019, 97 313 of 104 025 
cancer pathology notifications to the VCR (94%) were 
received via E- Path (data supplied by author LB). 
Changes to the E- Path system during 2019 meant 
that we were unable to directly compare notification 
numbers for 2019 and 2020.

We therefore modelled cancer incidence during 
2014– 2018 by Poisson regression. A spline function 
was fitted to VCR cancer incidence data for weeks 
1– 52, adjusted for day type (working or non- working 
day/public holiday) and year, and the fitted curve 
used to predict daily incidence during 7 January –  15 
October 2020. Predicted incidence was re- scaled to 
estimate expected notification numbers; the scale fac-
tor was the number of notifications during the base-
line period —  1 February –  16 March 2020, allowing 
a two- week washout period before restrictions were 
formally announced —  divided by the predicted in-
cidence during this period. Observed and predicted 
notification numbers were compared using Poisson regression, 
with the expected number as an offset term, enabling estima-
tion of relative reductions with 95% confidence intervals (CIs). 
Differences between predicted and actual notification numbers 
were estimated, both overall and for specific groups (eg, by tu-
mour or age group), based on the pertinent incidence data. As a 
single cancer diagnosis can be associated with several pathology 
notifications, the number of undiagnosed cancers was estimated 
by multiplying the difference in notification numbers by the 
ratio of newly diagnosed tumours to pathology notifications in 
2018 (Supporting Information, table 1). The confidence interval 
for the number of undiagnosed cases was based on the Poisson 
model, keeping the ratio of newly diagnosed tumours to pathol-
ogy notifications constant. In sensitivity analyses, data were fit-
ted to polynomial models, different baseline periods were used, 
or data were restricted to reportable cancer diagnoses. The study 
was exempted from formal ethics review by the human research 
ethics committee of Cancer Council Victoria.

During 1 April –  15 October 2020, there were 5446 fewer notifi-
cations of new cancer diagnoses than predicted by our primary 
model (predicted, 54 609 v observed, 49 163; relative reduction, 
– 10.0%; 95% CI, – 10.8% to – 9.2%) (Supporting Information, figure 
1); we estimated that there were 2530 undiagnosed cancers (95% 
CI, 2327– 2731). The relative reduction was greatest during 1 April 
–  4 May 2020 (Box 1). By tumour group, the relative reductions 
were most marked for prostate cancer, head and neck tumours, 
melanoma, and breast cancer; they were greater for men, people 
aged 50 years or more, and for people in areas of higher socio- 
economic position (Box 2). The pattern of difference in notifica-
tions varied between tumour groups (Supporting Information, 
figure 2).

The 6.5- month period of COVID- 19- related restrictions in 
Victoria was accompanied by a 10% reduction in cancer pathol-
ogy notifications; we estimated that about 2530 cancer diagnoses 
were either delayed or missed. The impact of delayed diagnosis 
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1 Cancer pathology notifications to the Victorian Cancer Registry,  
January– October 2020: observed (red) and predicted numbers (green), by 
day type

LOESS  =  locally estimated scatterplot smoothing. The grey area marks the baseline period, the vertical 
dotted lines the analysis period for predicted notifications. A state of emergency was declared in Victoria 
on 16 March 2020. Stage 3 movement restrictions were applied from 30 March, eased on 13 May, and 
 re- applied from 8 July. The state of emergency was renewed on 2 August, together with application of 
stage 4 restrictions to metropolitan Melbourne until their easing from 19 October. For further details, see 
the footnote to figure 2 in the online Supporting Information. ◆
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is greatest for patients with aggressive cancers. Changes in care 
delivery during the restrictions, including suspension of screen-
ing services and outpatient clinics and postponed surveillance 
of existing cancers, may have affected notification numbers for 
some tumour groups and consequently the estimated number of 
delayed diagnoses.

Planning for a possible surge in cancer diagnoses over the com-
ing 6– 12 months, and media campaigns encouraging people to 

not further delay seeking medical attention, may ameliorate any 
negative impact of delayed cancer diagnosis.
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2 Cancer pathology notifications and estimated numbers of undiagnosed reportable cancers, 1 April –  15 October 2020*
Notifications

Relative difference (95% CI)

Absolute 
difference

(a)

Tumour to 
notification 

ratio
(b)

Estimated 
number of 

undiagnosed 
tumours (a*b)Characteristic Predicted Observed

All notifications 54 609 49 163 – 10.0% (– 10.8% to – 9.2%) – 5446 0.465 2530

Sex†

Males 15 458 14 190 – 8.2% (– 9.7% to – 6.7%) – 1268 0.427 541

Females 10 408 10 367 – 0.4% (– 2.3% to 1.5%) – 41 0.434 18

Age at diagnosis (years)

< 50 9981 9674 – 3.1% (– 5.0% to – 1.1%) – 307 0.454 139

50– 74 30 949 27 555 – 11.0% (– 12.0% to – 9.9%) – 3394 0.447 1516

≥ 75 13 697 11 934 – 12.9% (– 14.4% to – 11.3%) – 1763 0.514 906

Tumour group

Breast 7923 7130 – 10.0% (– 12.1% to – 7.9%) – 793 0.380 301

Colorectal 5063 4838 – 4.4% (– 7.1% to – 1.7%) – 225 0.501 113

Haematologic 10 011 9321 – 6.9% (– 8.8% to – 5.0%) – 690 0.234 162

Melanoma 7168 6217 – 13.3% (– 15.4% to – 11.1%) – 951 0.538 511

Lung 2967 3062 3.2% (– 0.4% to 6.9%) 95 0.483 – 46

Head and neck 1363 1155 – 15.3% (– 20.0% to – 10.3%) – 208 0.504 105

Bladder 2159 2009 – 6.9% (– 10.9% to – 2.8%) – 150 0.370 56

Prostate 6417 4770 – 25.7% (– 27.8% to – 23.5%) – 1647 0.560 922

All other 11 931 10 661 – 10.6% (– 12.3% to – 8.9%) – 1270 0.546 693

Socio- economic position 
(quintile)‡

1 (most disadvantaged) 10 334 9789 – 5.3% (– 7.1% to – 3.4%) – 545 0.453 247

2 10 378 9447 – 9.0% (– 10.8% to – 7.1%) – 931 0.456 425

3 10 192 9624 – 5.6% (– 7.4% to – 3.7%) – 568 0.488 277

4 10 925 9463 – 13.4% (– 15.1% to – 11.6%) – 1462 0.455 665

5 (least disadvantaged) 11 385 9714 – 14.7% (– 16.4% to – 13.0%) – 1671 0.460 769

Remoteness¶

Major cities 37 506 33 753 – 10.0% (– 11.0% to – 9.0%) – 3753 0.461 1731

Inner regional 13 414 12 031 – 10.3% (– 11.9% to – 8.7%) – 1383 0.472 652

Outer regional/remote 2553 2457 – 3.8% (– 7.5% to 0.1%) – 96 0.472 45

CI  =  confidence interval. * Poisson regression (spline function, adjusted for day type [working day or non- working day/public holiday] and year; baseline period: 1 February –  16 
March 2020). † For cancers common in both sexes (melanoma, colorectal cancer, lung, head and neck cancers, haematological malignancies). ‡ Based on residential address, using the Google 
Geocoding API (https://devel opers.google.com/maps/docum entat ion/geoco ding/overview), spatially joined to Australian Bureau of Statistics Statistical Area 1 (SA1) polygons.4 Area- based 
socio- economic quintiles were based on 2016 Australian Bureau of Statistics census data.5 ¶ Accessibility and Remoteness Index of Australia.6 ◆
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Supporting Information

Additional Supporting Information is included with the online version of this article.
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