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Objective To describe the immediate impact of the COVID-19
pandemic on cervical screening, colposcopy and treatment
volumes in Ontario, Canada.

Design Population-based retrospective observational study.
Setting Ontario, Canada.

Population People with a cervix age of 21-69 years who completed at
least one cervical screening cytology test, colposcopy or treatment
procedure for cervical dysplasia between January 2019 and August 2020.

Methods Administrative databases were used to compare cervical
screening cytology, colposcopy and treatment procedure volumes
before (historical comparator) and during the first 6 months of
the COVID-19 pandemic (March—August 2020).

Main outcome measures Changes in cervical screening cytology,
colposcopy and treatment volumes; individuals with high-grade
cytology awaiting colposcopy.

Results During the first 6 months of the COVID-19 pandemic,
the monthly average number of cervical screening cytology tests,

colposcopies and treatments decreased by 63.8% (range: —92.3 to
—41.0%), 39.7% (range: —75.1 to —14.3%) and 31.1% (range:
—43.5 to —23.6%), respectively, when compared with the
corresponding months in 2019. Between March and August 2020,
on average 292 (—51.0%) fewer high-grade cytological
abnormalities were detected through screening each month. As of
August 2020, 1159 (29.2%) individuals with high-grade screening
cytology were awaiting follow-up colposcopy.

Conclusions The COVID-19 pandemic has had a substantial
impact on key cervical screening and follow-up services in
Ontario. As the pandemic continues, ongoing monitoring of
service utilisation to inform system response and recovery is
required. Future efforts to understand the impact of COVID-19-
related disruptions on cervical cancer outcomes will be needed.

Keywords Cervical screening, colposcopy, COVID-19, cytology,
service utilisation.

Tweetable abstract COVID-19 has had a substantial impact on
cervical screening and follow-up services in Ontario, Canada.

Please cite this paper as: Meggetto O, Jembere N, Gao J, Walker MJ, Rey M, Rabeneck L, Murphy KJ, Kupets R; the Ontario Cervical Screening Program/
Colposcopy COVID-19 Working Group. The impact of the COVID-19 pandemic on the Ontario Cervical Screening Program, colposcopy and treatment
services in Ontario, Canada: a population-based study. BJOG 2021;128:1503-1510.

Introduction

On 11 March 2020, the coronavirus disease 2019 (COVID-
19) was declared a global pandemic affecting countries

*A list of working group members appears at the end of the article.

worldwide, including Canada.! As of 1 March 2021,
Canada has had 870 033 COVID-19 cases and 22 017
deaths, of which 301 839 cases and 6968 deaths have been
in the province of Ontario.?

In March 2020, the Ontario government directed all hos-
pitals and regulated healthcare professionals to ramp down
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elective and non-emergent clinical services in order to limit
the transmission of COVID-19 and preserve health system
capacity to treat COVID-19 cases and other critical ill-
nesses.”* Following this, Ontario Health (Cancer Care
Ontario), a provincial agency that oversees healthcare deliv-
ery across the province, released guidance for the provision
of cancer services during the pandemic.”® Consistent with
provincial guidance™®, on 23 March 2020, it was recom-
mended that all routine cancer screening services be
paused. Invitation, recall and reminder correspondence to
eligible screening participants, a key element of Ontario’s
organised cancer screening programmes, was suspended.
Following a decrease in COVID-19 transmission in Ontar-
io, at the end of May 2020, the gradual resumption of
deferred services was permitted.”

In 2020, it was estimated that 553 individuals in Ontario
would be diagnosed with invasive cervical cancer and 185
would die from the disease.® Most invasive cervical cancer is
preventable with human papillomavirus (HPV) immunisa-
tion, regular screening, and appropriate and timely follow-
up of abnormal screening results.” Organised cervical screen-
ing programmes, including the Ontario Cervical Screening
Program (OCSP), seek to detect and treat cervical cancer
precursors to prevent the progression to invasive cervical
cancer.'® The OCSP currently recommends individuals aged
21-69 years with a cervix be screened with cervical cytology
every 3 years.'' To support the prioritisation of cases in col-
poscopy (a diagnostic procedure following abnormal cervical
screening results'?) during the pandemic, some screening-
related colposcopy services were recommended to continue
(i.e. follow-up of high-grade screening results), whereas
others were recommended to be reduced and deferred (i.e.
follow-up of low-grade screening results).>*

The objective of this study was to describe the impact of
the first 6 months of the COVID-19 pandemic on the
delivery of cervical screening, colposcopy and treatment
services in Ontario.

Methods

Study design and population

A population-based retrospective observational study was
conducted to compare volumes of cervical screening, col-
poscopy and treatment services in Ontario, Canada, immedi-
ately prior to (i.e. January 2019-February 2020) and during
the early months (i.e. March 2020-August 2020) of the
COVID-19 pandemic. The province of Ontario has a pub-
licly funded single-payer healthcare system. Throughout the
province, 14 regional cancer programmes are involved in
providing cancer prevention, screening, diagnostic, treat-
ment and other support services. The OCSP, a population-
based organised cervical screening programme, currently rec-
ommends individuals aged 21-69 years with a cervix be

screened with cervical cytology every 3 years."' Approxi-
mately 1 million people undergo 1.1 million cervical cytology
tests annually in Ontario. Following a high-grade cytology
result, individuals are recommended to receive colposcopy,
whereas those with low-grade results are recommended to
repeat cytology in 6 months.'" Colposcopy allows a clinician
to identify a cervical lesion, confirm a diagnosis by biopsy
and advise either treatment for cervical cancer precursors or
conservative management in the absence of cancer precur-
sors.'” All individuals aged 21-69 years with a cervix who
received cervical screening cytology, colposcopy or treatment
between January 2019 and August 2020 were included in the
study. Individuals younger than 21 years, or 70 years and
older were excluded.

Ontario Health (Cancer Care Ontario) is designated a
‘prescribed entity’ and as such, under section 45(1) of the
Personal Health Information Protection Act of 2004, is
authorised to collect personal health information from
health information custodians without the consent of the
patient. Such personal health information can be used for
analysis or compiling statistical information with respect to
the management, evaluation or monitoring of the alloca-
tion of resources to or planning for all or part of the health
system, including the delivery of services. Because this
study is in compliance with privacy regulations, ethics
review was not required. There was no public or patient
involvement in the study design or interpretation of results.
This study was conducted with the support of Ontario
Health (Cancer Care Ontario) through in-kind contribu-
tions.

Data sources

Several population-based administrative databases were
used to identify the study population and variables of
interest. CytoBase, a centralised database that includes cer-
vical cytology tests analysed in some community-based lab-
oratories throughout Ontario'®, was used to identify
cervical cytology results. CytoBase contains approximately
90% of all cervical screening cytology test results completed
in Ontario. Cytology results are reported according to the
current Bethesda classification."* The Ontario Health Insur-
ance Plan (OHIP) database contains information on
healthcare billings for services delivered by physicians in
Ontario. In the absence of a dedicated colposcopy database,
the OHIP database was used to identify colposcopy visits
and cervical treatment procedures including the date of ser-
vice. Procedures used for the treatment of cervical dysplasia
included local electrosurgical excision procedure, cone
biopsy, cryoconisation, electroconisation, CO, laser ther-
apy, electrocautery and cryotherapy. The Registered Persons
Database contains information on Ontarians eligible for
OHIP"® and was used to capture the demographic informa-
tion (i.e. age and postal code) of participants. All databases
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were linked using the individual health card number as a
unique identifier. As the objective of this study was to
assess changes to service utilisation, the use of core out-
come sets was not relevant.

Data analysis

Differences between monthly cervical screening cytology
test, colposcopy and cervical treatment volumes during the
first 6 months of the pandemic (i.e. March 2020-August
2020) and the corresponding monthly volumes in 2019
were calculated. Descriptive statistics were reported as abso-
lute volumes with 95% confidence intervals and relative
proportions with ranges of minimum and maximum val-
ues. The number of individuals with a high-grade screening
cytology result (i.e. high-grade squamous intraepithelial
lesion, atypical squamous cells cannot exclude high-grade
squamous intraepithelial lesion, atypical glandular cells or
adenocarcinoma in situ) who received follow-up col-
poscopy or were still awaiting follow-up as of August 2020
was also computed. All analyses were performed using SAS,
Version 9.4 (SAS Institute, Cary, NC, USA).

Results

From March to August 2020, monthly cervical screening
cytology test volumes were substantially reduced compared
with the same months 1 year prior (Figure 1, Table SI).
The largest monthly reduction in cervical cytology test vol-
umes (—92.3%) was observed in April 2020. Between May
and August 2020, cervical cytology test volumes began to
gradually increase but they were still reduced compared
with the same months in 2019 (range: —85.8 to —41.0%).
The average number of cervical screening cytology tests
completed between March and August 2020 was 29 147
tests, compared with 81 877 for the same months in 2019,
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representing an average monthly decrease of 63.8% (range:
—92.3 to —41.0%), or 52 730 tests (95% CI 36 367—
69 093). The reduction in cervical cytology test volumes
was consistent across all 14 of Ontario’s regional cancer
programmes (Figures S1 and S2).

As expected due to the decrease in the number of cervi-
cal cytology tests completed, the number of individuals
with a high-grade screening cytology test result also
decreased during the first few months of the COVID-19
pandemic (Table 1). Between November 2019 and February
2020, an average of 572 individuals with a high-grade
cytology result were identified each month; in contrast,
from March to August 2020, the average number of indi-
viduals with a high-grade cytology result identified per
month was 280. Therefore, since the beginning of the pan-
demic in March 2020, on average 292 (—51.0%) fewer
individuals with a high-grade cytology result were identi-
fied each month through screening. Among the 3967 par-
ticipants who had a high-grade screening cytology result
between November 2019 and August 2020, 1159 (29.2%)
were still awaiting colposcopy follow-up as of August 2020.
Of those, 385 (33.2%) had received their high-grade screen-
ing cytology result before the start of the pandemic (i.e.
November 2019—February 2020).

Reductions in colposcopy services including treatment
volumes were also observed during the first 6 months of
the pandemic (Figures 2 and 3, Tables S2 and S3). Between
March and August 2019, an average of 8614 colposcopy
assessments and 737 procedures for the treatment of cervi-
cal dysplasia were completed each month. Between March
and August 2020, the average monthly decrease in col-
poscopy volumes was 3555 colposcopies (95% CI 1844—
5265), or 39.7% (range: —75.1% to —14.3%) compared
with the same months in 2019 (Figure 2, Table S2). During
this same time period, the average monthly decrease in

May June July Aug
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Figure 1. Cervical screening cytology tests completed in Ontario between January and August 2019 versus January and August 2020.
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Table 1. Individuals with high-grade cytology test results who received or were awaiting colposcopy in Ontario between November 2019 and
August 2020

Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Total

Individuals who had a high- 653 549 574 512 325 117 180 308 435 314 3967
grade cytology test result
Received colposcopy 565 446 478 414 247 71 122 184 216 65 2808
(86.5%) (81.2%) (83.3%) (80.9%) (76.0%) (60.7%) (67.8%) (59.7%) (49.7%) (20.7%) (70.8%)
Awaiting colposcopy 88 103 96 98 78 46 58 124 219 249 1159

(13.5%) (18.8%) (16.2%) (19.1%) (24.0%) (39.3%) (32.2%) (40.3%) (50.3%) (79.3%) (29.2%)
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Figure 2. Colposcopy procedures completed in Ontario between January and August 2019 versus January and August 2020.
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Figure 3. Cervical treatment procedures completed in Ontario between January and August 2019 versus January to August 2020.
cervical treatment volumes was 31.1% (range: —43.5% to Table S3). The largest reduction in colposcopy volumes
—23.6%) or 288 (95% CI 147-310) cervical treatments (—75.1%) was observed in April 2020, whereas the largest
compared with the same months in 2019 (Figure 3, reduction in treatment volumes (—43.5%) was observed in
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July 2020, which likely reflects earlier reductions observed
in screening volumes observed in March to May 2020.

Discussion

Main findings

During the first 6 months of the COVID-19 pandemic, cer-
vical screening, colposcopy and treatment volumes
decreased considerably in Ontario from pre-pandemic
levels. Concordant with the reduction in cervical screening,
on average 292 (—51.0%) fewer high-grade cytological
abnormalities were detected each month between March
and August 2020. Although cervical screening, colposcopy
and treatment volumes in Ontario had started to recover
by August 2020, they had yet to reach pre-pandemic levels
based on historical data. As the pandemic continues, it is
expected that these services may continue to be reduced for
some time for several reasons. First, the rigorous infection
prevention and control measures that remain in place
reduce the volume of interactions that colposcopists and
primary care providers (PCPs) are able to engage in. Sec-
ondly, some PCPs have not resumed in-person visits for
preventive care. Finally, as of March 2021, cervical screen-
ing correspondence letters inviting people to get screened
have remained paused.

Interpretation

Similar COVID-19-related reductions in cervical screening
volumes have been observed internationally.'®® Of particu-
lar concern in Ontario, is the approximately 50% fewer high-
grade screening cytology results identified in each of the first
6 months of the pandemic as compared with each of the pre-
vious 4 months. Additionally, among the 3967 individuals
with high-grade cytology identified between November 2019
and August 2020, almost a third (29.2%) had not received
colposcopy as of August 2020. Of these, a third (33.2%) have
been awaiting follow-up since before the pandemic (i.e.
February 2020 or earlier, >6 months). In contrast, between
2016 and 2018, 13.5-15.7% of individuals with high-grade
cytology in Ontario did not receive colposcopy within
6 months.”’ Timely detection and follow-up of abnormal
screening results, and treatment as appropriate, are a crucial
element of reducing the risk of progression to invasive cervi-
cal cancer.”** A population-based study from Ontario found
that 1.1-2.9% of individuals with high-grade cytology had
underlying invasive cervical cancer.”” During the first few
months of the pandemic in Ontario, some individuals with
high-grade cytology results had their follow-up colposcopy
visit delayed, which could have delayed the diagnosis and
possible treatment of cervical pre-cancers. The longer these
individuals wait, the risk of them being lost to follow-up,
and potentially present at a later date with a more advanced
cancer that is more difficult to treat and cure, increases.

COVID, cervical screening & colposcopy in Ontario

Although it is not yet possible to measure the impact of
the COVID-19-related service reductions on cervical cancer
outcomes, modelling from Australia suggests that COVID-
19-related disruptions to routine screening in 2020 could
result in a 1.1-3.6% increase in cervical cancer diagnoses in
that country.24 It was also estimated that in Australia,
between 2020 and 2022, more cervical cancers would be
diagnosed at a later stage (~30-97 individuals), resulting in
additional cervical cancer mortality, morbidity or both over
the long term (~6-20 deaths).”* Careful ongoing assessment
of the downstream impacts of COVID-19-related service
disruptions on cervical pre-cancer and cancer outcomes in
Ontario will be necessary to plan provision of services and
to minimise negative outcomes.

Although most cervical screening correspondence
remains paused and managing the COVID-19 pandemic
remains a top priority for healthcare system leaders, con-
tinued access to screening and colposcopy services during
the pandemic will be essential to preventing avoidable cer-
vical cancer morbidity and mortality that may arise as a
result of delayed or inadequate screening and follow-up.
To support PCPs and colposcopists, in June 2020, Ontario
Health (Cancer Care Ontario) released two tip sheets out-
lining considerations for resuming cervical screening and
colposcopy services including risk-based priority classifica-
tion frameworks.”*® Recommendations from these tip
sheets include that where colposcopy capacity is limited,
patients with high-grade cytology should be prioritised for
colposcopy, as their immediate risk of high-grade cervical
dysplasia is high.*® In addition, for patients with first-time
low-grade cytology results, colposcopy referral is discour-
aged; instead, PCPs are encouraged to repeat cytology
within 12 months, as the risk of high-grade cervical dys-
plasia is low and cytological changes generally reflect tran-
sient HPV infection that will not cause cervical cancer.”>?°
Finally, PCPs are encouraged to adopt the planned change
of initiating cervical screening at age 25 years*® (rather
than 21 years), given the strong evidence that screening
prior to that age is highly unlikely to be of benefit.”” Simi-
lar recommendations could be considered by other jurisdic-
tions facing similar capacity constraints.

As the pandemic continues, it is anticipated that con-
straints on colposcopy capacity may be prolonged and may
vary depending on local COVID-19 transmission and
resource availability. While ensuring individual providers
understand the importance of appropriate screening and
colposcopy referral is imperative, facility- or regional-level
strategies for optimising resource use to manage the col-
poscopy backlog will also be required. For example, facili-
ties and regional cancer programmes could consider
implementing centralised referral intake (i.e. coordinated
points of entry for receiving referrals) and colposcopy wait-
lists (i.e. patients are booked for the next available

© 2021 John Wiley & Sons Ltd.
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appointment with an appropriate provider in their
region).”> Ongoing monitoring of local data will also be
important for recovery planning.”> To support this,
Ontario Health (Cancer Care Ontario) has created a tool
that allows for both provincial and local monitoring of
screening, colposcopy and treatment volumes, as well as
the number of individuals with high-grade cytology await-
ing follow-up.”® Regional cancer programmes have reported
that the tool has been used to support local planning,
recovery and communication efforts. Other jurisdictions
could consider similar tools and strategies to assist with
monitoring, recovery and planning efforts.

Strengths and limitations

This observational study has several strengths, including its
large size, high coverage of the provincial population, and
use of high-quality administrative health databases. To our
knowledge, Ontario is one of the first jurisdictions compre-
hensively to report on colposcopy and cervical dysplasia
treatment service utilisation during the COVID-19 pan-
demic.

This study has several limitations. First, the use of a
pre-/post-analysis could not account for events other than
the pandemic that could have impacted service utilisation.
Secondly, quantification of the impact of the reduction in
service volumes on cervical pre-cancer and cancer out-
comes was not possible. Thirdly, the total number of
screening-related cytology tests in the province is underesti-
mated, as the small proportion (<10%) that are completed
in hospital are not captured through CytoBase. Addition-
ally, it is difficult to determine whether a cytology test in
CytoBase was done for screening or diagnostic purposes,
and therefore a small number of cytology tests included in
these analyses may have been performed for diagnostic
purposes. Finally, as colposcopy and treatment service vol-
umes were determined through physician billings, the indi-
cation for colposcopy (e.g. abnormal screening result
follow-up, non-screening-related indications) or treatment
could not be determined.

Conclusion

The COVID-19 pandemic has had a substantial impact on
key cervical screening and follow-up services in Ontario.
As the pandemic continues to evolve, there will be a need
for ongoing monitoring of service volumes to inform
ongoing system response, recovery and future planning
efforts. Resumption of letters to invite, remind or recall
eligible individuals to be screened may assist with recovery
efforts. It will also be critically important to evaluate the
downstream impacts on cervical screening and colposcopy
quality, and clinical cervical cancer outcomes. Lastly, the
findings underscore the urgency of continuing to identify

and implement strategies to improve colposcopy efficiency
and ensure appropriate management of available
resources.
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article.

Figure S1. Cervical screening cytology test volumes in
April 2019 and April 2020 for the 14 regional cancer pro-
grammes in Ontario.

Figure S2. Cervical screening cytology test volumes in
August 2019 and April 2020 for the 14 regional cancer pro-
grammes in Ontario.

Table S1. Cervical screening cytology tests completed in
Ontario between January and August 2019 versus January
and August 2020.

Table S2. Colposcopy procedures completed in Ontario
between January and August 2019 versus January and
August 2020.

Table S3. Cervical treatment procedures completed in
Ontario between January and August 2019 versus January
to August 2020. H
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