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The COVID-19 pandemic has the potential to impact long-standing efforts to increase adherence to cancer screening guidelines. Healthcare workers (HCWs) experienced significant hardship, but generally have greater access to preventive services, making them a particularly relevant population in which to understand cancer screening behaviors during the pandemic. We report data from 794 HCWs enrolled in the NCI-funded Serological Sciences Network for Coronavirus Associations and Longitudinal Evaluation Study from December 2020 to April 2021. Participants reported lifestyle and screening behaviors during relevant look-back periods which included the pandemic timeframe. Among women between the ages of 40 and 74, 25.7% were overdue for mammographic breast cancer screening. Among participants 50–75 years old, 38.9% were overdue for colorectal cancer screening. The proportion over-due varied according to race/ethnicity. Lifetime low-dose computed tomography lung cancer screening among HCWs age 50–80 years who were smokers was 10.9%. Strategies to address screening disruptions are needed to minimize the impact of later stage of diagnosis.
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INTRODUCTION

Health care services across the globe have been profoundly affected by the COVID-19 pandemic. The suspension of cancer screening programs, cancellation or rescheduling of non-elective procedures, a pivot toward virtual clinical visits, and stay-at-home orders may have impacted adherence to cancer screening (1, 2). Data from one population-based surveillance program in the United States (U.S.) noted a reduction in the number of breast examinations and screening mammograms during the pandemic, with the greatest lag in rebound visits among Asian and Hispanic women (3). These findings underlie the importance of understanding screening practices during the pandemic and their possible impact in exacerbating inequalities. Such information can prepare health care systems to react appropriately with “catch-up” strategies to mitigate the potential long-term cascade effects.



METHODS

Healthcare workers (HCW) experienced significant hardship during the pandemic (4), but generally have greater access to preventive services, making them a particularly relevant population in which to understand cancer screening behaviors during this timeframe. We report data from the U.S. National Cancer Institute-funded Serological Sciences Network for Coronavirus Associations and Longitudinal Evaluation Study (CORALE). The SeroNet-CORALE study is a longitudinal prospective cohort including HCWs at a large health care system in the diverse metropolis of Los Angeles that began in November 2020.


Study Sample

Active employees working at multiple sites comprising the Cedars-Sinai Health System, located in the diverse metropolis of Los Angeles County, California were eligible to participate. The Cedars-Sinai organization includes two hospitals (Cedars-Sinai Medical Center and Marina del Rey Hospital) in addition to multiple clinics in the Cedars-Sinai Medical Delivery Network. The SeroNet-CORALE Study recruited HCWs from vaccine clinics at Cedars-Sinai Medical Center and through study notifications in mass emails between December 2020 and April 2021. Participants were invited to complete questionnaires, donate blood specimens and engage in long-term follow-up. Cancer screening behaviors were measured using modified versions of standardized questionnaires (5, 6). We report data on participants age 40 and older (N = 794). The healthcare workers represent employees with diverse job functions and the sample was composed of 37% nurses, 32% physicians, 5% medical technicians, 4% hospital administration, 2% nursing assistant, and 20% from various other occupations.



Measures

Through the study survey, participants were asked “Have you had any of the following screenings?” Screening tests and accompanying details were listed, including “Mammogram (an x-ray of each breast to look for breast cancer),” “blood stool test (a special kit you use at home where you have a bowel movement and use a stick to smear a small sample on a special card to determine whether the stool contains blood),” “sigmoidoscopy (exam in which a tube is inserted in the rectum to view the colon for signs of cancer or other health problems),” “colonoscopy (exam similar to the sigmoidoscopy but uses a longer tube, and you are usually given medication through a needle in your arm to make you sleep and told to have someone else drive you home after the test),” “CT or CAT scan (during this test, you lie flat on your back on a table. While you hold your breath, the table moves through a donut shaped x-ray machine while the scan is done).” Participants were able to respond “yes,” “no,” or “not sure” to each of the screening tests listed.

The U.S. Preventive Services Task Force (USPSTF) recommends biennial screening with conventional mammography for women aged 50–74 years. Screening between ages 40–49 is considered an individual decision and there is no recommendation over the age of 75 years (7). Women were considered “over-due” for breast cancer screening if they were ≥40 years of age and they had not received a mammogram in the 2 years previous to the completion of the study survey. Duration since last mammogram was ascertained via a survey question that asked “How long has it been since you had your last mammogram?” The response categories included “within the past year (anytime <12 months ago),” “within the past 2 years (1 year but <2 years ago),” “within the past 3 years (2 years but <3 years),” “within the past 5 years (3 years but <5 years ago),” “5 or more years ago,” “never,” “not sure.”

For early detection of colorectal cancer, current recommendations by the USPSTF offer several screening modalities depending on preferences (8). We defined over-due as no reported screening via stool-based test in the past year, or flexible sigmoidoscopy or colonoscopy within 5 years. Duration since colorectal cancer screening was ascertained via three separate questions for each screening modality that asked “How long has it been since you have your last blood stool test/sigmoidoscopy/colonoscopy?” Response categories included “within the past year (anytime <12 months ago),” “within the past 2 years (1 year but <2 years ago),” “within the past 3 years (2 years but <3 years),” “within the past 5 years (3 years but <5 years ago),” “5 or more years ago,” “never,” “not sure.” The screening nature of the exams were ascertained via three questions which asked “Why did you have a blood stool test/sigmoidoscopy/colonoscopy?” Participants were instructed to “select all that apply” for the following response categories “Family history of colorectal cancer,” “part of regular check-up/routine screening,” “age,” “race,” follow-up on a problem,” “follow-up of colorectal cancer treatment,” “other (please specify).” Tests were only considered screening tests if the participant selected “part of regular check-up/routine screening.”

At the time of the survey, the USPSTF recommended annual lung cancer screening to those age 50–80 years who had a 20 pack-year smoking history via low-dose computed tomography (CT) (9). Guideline recommended annual screening was not assessed in this sample due to the low number of participants who reported smoking 20 or more pack-years (n = 6). Instead, the proportion ever screened for lung cancer was calculated for all smokers (former and current combined regardless of pack-years) age 50–80 years. Duration since lung cancer screening was ascertained via a question that asked “How long has it been since you had your last CT or CAT scan?” The response categories included “within the past year (anytime <12 months ago),” “within the past 2 years (1 year but <2 years ago),” “within the past 3 years (2 years but <3 years),” “within the past 5 years (3 years but <5 years ago),” “5 or more years ago,” “never,” “not sure.” The screening nature of the exam was ascertained via a question that asked “Why did you have a CT or CAT scan?” Participants were instructed to “select all that apply” for the following response categories “part of prior hospitalization,” “part or regular check-up/routine screening,” “follow-up on lung problem,” “follow-up of lung cancer treatment,” “not sure,” “other (please specify).” The test was only considered a screening test if the participant selected “part of regular check-up/routine screening.”

Breast and colorectal cancer screening were examined descriptively by selected patient characteristics including age group and race/ethnicity. Logistic regression models with sociodemographic predictors were implemented for breast and colorectal cancer separately. Because of insufficient sample size, some categories within variables were combined in the models. All analyses were performed using SAS software (SAS, version 9.4, Carey, N.C.). Participants provided informed consent and the study was approved by the Cedars-Sinai IRB.




RESULTS

Baseline characteristics for the study population are shown in Table 1. Median age at time of enrollment was 51.3 years [interquartile range (IQR): 45.2–61.4 years]. The majority of the study sample were women (57.6%), 18.2% percent of participants had a BMI of 30 or greater, and 19.5% were former or current smokers.


Table 1. Descriptive characteristics of the study population.
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Among women between the ages of 40 and 74 (N = 381), 25.7% were over-due for breast cancer screening (Table 2). A smaller proportion of non-Hispanic Black (17.4%) and non-Hispanic White (18.3%) women were over-due for breast cancer screening compared to non-Hispanic Asian (36.3%) or Hispanic (33.3%) women. In bivariate and multivariate models, race/ethnicity was statistically significantly associated with breast cancer screening with non-Hispanic White women being less likely to be overdue for screening than other women [ORadj = 0.54: 95% confidence interval (CIs) 0.31–0.94] (Table 3).


Table 2. Cancer screening rates and adherence to guidelines for breast, lung and colorectal cancers*.
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Table 3. Univariate and fully-adjusted logistic regression models of over-due breast cancer screening.
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For colorectal cancer screening, among those in the 50-75 screening age (N = 350), 38.9% were over-due for screening. The proportion over-due among Hispanic (25.0%), non-Hispanic Asian (37.5%), and non-Hispanic White (36.8%). HCWs was lower than those among non-Hispanic Black (63.2%) HCWs. In bivariate and multivariate models, none of the predictors were statistically significantly associated with colorectal cancer screening (Table 4).


Table 4. Univariate and fully-adjusted logistic regression models of over-due colorectal cancer screening.
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Among men and women age 50–80 years who were either current or former smokers (N = 92), lifetime CT lung cancer screening was 10.9%. Lifetime screening was lowest in Hispanics compared to other ethnic/racial groups.



DISCUSSION

In this study of healthcare workers with a screening look-back period that included healthcare disruptions due to COVID-19, we observed that 25.7% of women between the ages of 40 and 74 years of age were over-due for breast cancer screening and 38.9% of people between the ages of 50 and 75 years of age were overdue for colorectal cancer screening. Additionally, among current or former smokers smokers between the ages of 50 and 80 years old 10.9% had ever received a screening CT exam. To our knowledge this is the first report of cancer screening practices among HCWs during the COVID-19 pandemic in the U.S. An important strength of our study is the ability to examine screening behaviors among healthcare workers across ethnic/racial categories.

These data highlight similar over-due rates for breast screening during the pandemic as reported in pre-pandemic population samples (~27%) (10). The proportion over-due for CRC screening was slightly higher in the current study (38.9 vs. 31% in national samples) (11). This difference could have been due to differences in definitions for adherence, study population, or reflect screening behavior changes due to COVID-19 disruptions. Importantly, even in this population with access to preventive health care, variations by ethnicity and race were observed.


Limitations

Limitations of our analysis include missing data and the cross-sectional nature of the study. Our sample size for lung cancer screening is also limited by the small number of HCWs who smoked.




CONCLUSION

These results have important public health implications. Effective communication about how the pandemic has affected cancer screening, in particular minority populations is needed. Use of home-based stool tests for colorectal cancer could also help “catch-up” strategies (12). More research is needed to explore best strategies for suspending, resuming and sustaining cancer screening programs, and preparedness for future disruptions, adapted to diverse populations and health care systems in order to prevent later stage of diagnosis and its sequalae.
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