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Abstract

Introduction: The COVID-19 pandemic has impacted many areas of health care and had a significant impact on care
delivery, including breast cancer.

Methods: To better understand the changes to detection and treatment of breast cancer at our institution, we analyzed
mammogram rates (screening and diagnostic) and breast cancer operations in 2019-2020. Mammography rates were
calculated using county level census data for eligible women (Z-test). For breast cancer staging, a stage severity score was
analyzed with a Mann-Whitney U-test (two-tail, P < .05) with proportions derived from WFBH operative volume
quarterly reports. Results: Data revealed a relative decline from 2019 to 2020 in breast cancer screening. Screening
mammograms decreased by 44% or 1558 fewer screening mammograms (Z = 4.75, P < .00001) and by 21% or 771 fewer
for diagnostic mammograms (Z = 2.16, P = .03). With regards to breast cancer operations, we did not identify
a statistically significant difference in number of new breast cancer operations at WFBH with 340 cases in 2020 as
compared to 384 cases in 2019 (P = .9905). We compared a breast cancer severity score (weighted by stage at time of
operation), which did not reveal statistically significant difference in clinical stage of breast cancer at time of operation
(P = .71, U = 28).

Conclusion: Mammography was impacted more than breast surgery cases by the COVID-19 pandemic. More data
needs to be collected to evaluate future morbidity and mortality related to breast cancer operations and persistent
disparities related to delay in breast cancer care due to COVID-19.

Introduction

The COVID-19 pandemic has impactedmany areas of health
care and continues to impact delivery of patient care. On
March 11, 2020, the World Health Organization (WHO)
declared COVID-19 a pandemic and the United States de-
clared a state of national emergency. The concern for the
prevalence of COVID-19 (coronavirus) as well as the rising
incidence of severe COVID-19 cases led to discussions of
risk-benefit analysis for screening measures, such as breast
cancer. On March 26, 2020, a joint statement by the
American Society of Breast Surgeons (ASBrS) and Amer-
ican College of Radiology (ACR) recommended that all
medical facilities postpone all breast screening exams im-
mediately due to concerns of mortality of coronavirus out-
weighing any potential mortality from a delay in screening.1

With regards to breast cancer management, our institution
restricted operative cases and limited operative locations to
minimize COVID-19 impact. Several agencies including the
Cancer Intervention and SurveillanceModeling Network and

other have attempted to quantify this impact on breast cancer
care with models accounting for reduction in mammography
screening use and delay in symptomatic cancer diagnosis
over the first 6 months with return to pre-pandemic levels.2

To better understand the short-term COVID-19 impact on
detection and treatment of breast cancer at our institution,
Wake Forest Baptist Health (WFBH), we analyzed
mammogram rates (screening as well as diagnostic) and
breast cancer operations from 2019 to 2020.

Materials and Methods

As the impact of COVID-19 pandemic is evolving and
ongoing, we attempted to identify specific and attainable
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measures to quantify the short-term impact of COVID-19,
specifically access to health care. As such, we utilized
total number of mammograms performed as well as total
number of operations performed. To evaluate the stage at
time of operation, we developed a stage severity score,
which placed a weighted value for each stage for com-
parison for 2019 and 2020.

From 2019 to 2020, retrospective data of mammo-
grams from the Radiology Department as well as breast
cancer operations at WFBH were analyzed. The specific
outcomes investigated were screening mammograms,
diagnostic mammograms, breast cancer operations, as
well as breast cancer stage at time of operation.

For mammography, comparative analysis with relative
and absolute differences was utilized. Proportion com-
parison with Z-score was utilized based on NC Census
data for women eligible for mammogram screening (age
40-74) in Forsyth County, NC. For comparison of breast
cancer stage, a breast cancer weighted stage severity score
was used for statistical analysis (Table 1). The scores were
compared using Mann-Whitney U-test (two-tail, P < .05).
Proportion analysis was compared to overall WFBH
operative volume per public quarterly reports. All sta-
tistical measures utilized P < .05.

Results

Overall, this analysis identified a short-term decline in
screening and diagnostic mammograms from 2019 to
2020, which is likely representative of a relative decline
due to ASBrS and ACR recommendations regarding
COVID-19. With regards to mammography data,
screening mammograms decreased by 44% or 1558 fewer
screening mammograms (Z = 4.75, P < .00001) and by
21% or 771 fewer for diagnostic mammograms (Z = 2.16,
P = .03) (Figure 1). This data suggests that screening
mammograms had a more significant decrease than di-
agnostic mammograms. Of note, 771 fewer diagnostic
mammograms were performed, which likely indicates that
those with a breast complaint were not presenting to the

hospital to seek care. One proxy that was used to assess
any delay to breast cancer diagnosis was stage of breast
cancer at time of operation. Utilizing a breast cancer stage
weighted severity score, no statistically significant dif-
ference in breast cancer stage between 2019 and 2020 was
identified at the time of operation, 1.35 +/� 158.5 in 2019
as compared to 1.34 +/� 43.5 in 2020 (P = .71, U = 28).
The only stage which experienced a relative increase
between 2019 and 2020 was Stage 2b; as seen in Table 1.

An additional measure to quantify access to breast
cancer care was the overall volume of operations per-
formed between 2019 and 2020. We identified that there
was no statistically significant difference in new breast
cancer operations at WFBHMC with 340 in 2020 as
compared to 384 in 2019 (P = .9905), as seen in Figure 1.

Discussion

We analyzed how the COVID-19 pandemic affected
mammogram rates and breast cancer operations and found
that during 2020 the mammography rates were more
impacted than the number of breast cancer operations. Of
note, this analysis focused on the changes that occurred in
the “first wave” of the COVID-19 pandemic with changes
in delay of care centered on March 2020.

Table 1. Breast Cancer Stage at Time of Operation (# of cases) by Year With Weighted Stage Score, 2019-2020.

Stage of Breast Cancer at Operation, 2019-2020

Stage Cases by year (n), 2019 Cases by year (n), 2020 Percentage difference (n)

Stage0 72 63 �12.5% (-9)
Stage1a 175 152 �13.3% (-23)
Stage1b 65 63 �3.08% (-2)
Stage2a 28 19 �32.1% (-9)
Stage2b 10 12 20% (2)
Stage3a 4 3 �25% (�1)
Stage3b 10 9 �10% (�1)
Stage4 20 16 �20% (�4)

Overall weighted stage score (+/� std deviation) 1.35+/�158.5 1.34+/�43.5 P = .71, U = 28

Figure 1. Impact of COVID-19 on screening mammograms,
diagnostic mammograms, and breast cancer operations by year,
2019-2020.
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Other authors have analyzed the impact of COVID-19
on breast care. For instance, Alagoz et al attempted to
qualify this delay in symptomatic cancer diagnosis. By
2030, the model projects 950 (model range = 860-1297)
cumulative excess breast cancer deaths related to reduced
screening and 1314 (model range = 266-1325) associated
with delayed diagnosis of symptomatic cases.2 The au-
thors concluded that the initial pandemic-related dis-
ruptions in breast cancer care will have a small long-term
effect on breast cancer mortality.2 It is challenging to
assess this impact at our health system level. However, our
colleagues at the University of North Carolina found that
the greatest reductions for screening mammography oc-
curred in March 2020 (�85.1%; 95% CI, �100.0%,
�70.0%) and diagnostic mammography (�48.9%; 95%
CI, �71.7%, �26.2%) and in May 2020 for biopsies
(�40.9%; 95% CI, �57.6%, �24.3%)3 This deficit de-
creased with no significant difference between observed
and expected numbers by July 2020. More data needs to
be collected to evaluate future impact on morbidity and
mortality related to breast cancer operations with a larger
powered sample and impact over time.

Due to the new challenge of assessing COVID-19
impact, we have learned that other variables might bet-
ter quantify any change, for cancer detection, future
analysis can center on rate of biopsy and assessment of
screen-detected cancers vs patients who present with
a palpable mass or nipple discharge, that is, symptomatic
cancers (as the symptomatic cancer rate is unlikely to
change). This is suggestive that the impact of COVID-19
might derive from a delay from screening-based detection
of breast cancer, which will emerge over decades.4-6As
such, it is likely that a difference in breast cancer stage at
operation would be challenging to detect as it would not
manifest in a year-long study period. However, other
analyses suggest that if analyses continue for longer
duration and with increased power, a difference in mor-
bidity and mortality might manifest.2 Alagoz et al2 pre-
dicts that if similar effects on screening and diagnostic
mammography persisted for 12 months the breast cancer
mortality would double.2 As the COVID-19 pandemic
continues on, additional analyses will need to investigate
any ongoing impact on morbidity and mortality.

Additionally, this analysis does not address other
factors that impacted breast cancer care during this time.
Patients pursuing reconstruction experienced significant
delays and required delayed procedures. Prophylactic
mastectomies are also delayed as surgical centers tried to
minimize elective cases as much as possible. Furthermore,
this did not analyze impacts on chemotherapy care or
patients access when they tested positive during COVID-
19. Other qualitative factors such as transition to virtual
delivery of care, restriction of visitors, and expedited
discharges also require attention for the patient perception
of their care during the COVID-19 pandemic7-8

The limitation of the study is that it is from a single
institution in a retrospective data set. The effects of the
pandemic are still ongoing. Future investigations will
need to continue to evaluate ongoing COVID-19 pan-
demic variants, such as the Omicron variant, short- and
long-term impacts.

In conclusion, we found that mammography was
impacted more than breast cancer operation rate by the
COVID-19 pandemic during 2020. Additional studies are
warranted to analyze morbidity and mortality related to
breast cancer operations and persistent disparities related
to delay in breast cancer care due to COVID-19.
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