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Abstract
Colorectal cancer (CRC) is the third most diagnosed form of cancer and second 
most deadly cancer worldwide. Introduction of better screening has improved 
both incidence and mortality. However, as the coronavirus disease 2019 (COVID-
19) pandemic began, healthcare resources were shunted away from cancer 
screening services resulting in a sharp decrease in CRC screening and a backlog of 
patients awaiting screening tests. This may have significant effects on CRC cancer 
mortality, as delayed screening may lead to advanced cancer at diagnosis. 
Strategies to overcome COVID-19 related disruption include utilizing stool-based 
cancer tests, developing screening protocols based on individual risk factors, 
expanding telehealth, and increasing open access colonoscopies. In this review, 
we will summarize the effects of COVID-19 on CRC screening, the potential long-
outcomes, and ways to adapt CRC screening during this global pandemic.

Key Words: Colorectal cancer; COVID-19; Colonoscopy; Early detection of cancer; 
Diagnostic screening programs; Mass screening
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Core Tip: Coronavirus disease 2019 (COVID-19) has resulted in a major decrease in 
colorectal cancer (CRC) screening and will likely have significant long-term effects on 
CRC incidence and mortality. This review discusses the effects of COVID-19 on CRC 
screening and the outcomes that will likely result. We then review different options to 
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ensure safe and convenient resumption of CRC screening in the midst of this 
pandemic.
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INTRODUCTION
Colorectal cancer (CRC), comprising of cancer of the colon and rectum, is the third 
most diagnosed form of cancer globally. It encompasses over 10% of all cancer 
diagnoses, for an estimated 1.9 million CRC diagnoses in 2020[1-3]. In terms of mortality, 
CRC ranks second for most deadly cancer worldwide[1,2]. It accounts for over 900000 
deaths annually, often due to diagnosis at advanced clinical stages[3,4]. In the United 
States specifically, there were a projected 147950 CRC diagnoses for the year 2020, with 
53200 CRC deaths[5]. Studies show significant regional variation in incidence best 
explained by behavioral and lifestyle differences and disparities in access to 
screening[1]. Racial and socioeconomic disparities in CRC also exist, with highest 
incidence and mortality rates in non-Hispanic blacks (NHBs) and American 
Indians/Alaskan Natives (AI/ANs), and a higher likelihood of CRC diagnosis in those 
with low socioeconomic status (SES)[5]. Regarding economic burden, 2007-2012 
Surveillance, Epidemiology, and End Results Program-Medicare data shows an 
average of $63063 spending per patient for CRC. More advanced stage at diagnosis 
was associated with higher annual spending[6].

The introduction of better screening has been a major driver for greater survival[1,7]. 
Efforts for early detection and removal of polyps allow for diagnosis of previously 
unknown disease; this diagnosis at an early stage and removal of pre-cancerous 
and/or un-metastasized polyps has led to a long-term reduction in mortality[8]. In the 
United States, Surveillance, Epidemiology, and End Results Program data from 1991-
2011 shows a 35% reduction in incidence rate with a 37% reduction in mortality rate 
related to the beginning of the screening programs[3,9,10]. A cost effectiveness study 
showed that if screening rates were increased to 80%, 3-fold more CRC deaths could 
be avoided at one third of the current costs[11].

The coronavirus disease 2019 (COVID-19) began in late 2019; by March 30th 2020, it 
had spread to 203 countries and was officially declared a global pandemic[12-14]. As of 
May 1, 2021, there was a total of 84474195 confirmed cases with 1848704 confirmed 
deaths globally. 222 different countries, areas, or territories were affected with cases[13]. 
The original effects due to COVID-19 were severe due to both the infective spread and 
lack of preparedness and proper anticipation. In the United States, there was a rapid 
mobilization and distribution of existing health care resources and an effort to social 
distance[15]. The trend in many affected countries, such as Italy, France, United 
Kingdom, Germany, and Spain, was an initial outbreak in March 2020, followed by a 
decline in case count after May 2020. There was then a new surge of COVID-19 cases 
around November 2020, resulting in the “second wave”[13,16].

The COVID-19 pandemic has been ongoing from March 2020 to present day, and 
the consequences must be considered. During this time, patients were recommended 
to avoid unnecessary hospital and emergency department visits. Nonurgent office 
visits as well as elective procedures and surgeries were cancelled. The changes in 
healthcare utilization during this time may result in serious long-term effects[15]. 
Specifically, new challenges have arisen regarding cancer prevention and treatment, as 
cancer screenings and surgeries were cancelled, and therapeutic plans were 
disrupted[17]. This raises many barriers to CRC screening that must be addressed, as 
summarized in Figure 1.

This article will review current issues in CRC screening due to COVID-19. First, we 
will provide an overview of the barriers to CRC screening and the long-term outcomes 
of such a disruption. We will then discuss ways to manage this disruption, including 
adapting current screening methods, developing a more organized system for 
screening, and utilizing open access colonoscopies. Then, we will consider how 
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Figure 1 Summary of the disruption of coronavirus disease 2019 on the standard of care for colorectal cancer screening as well as 
possible solutions to these problems. COVID-19: Coronavirus disease 2019; CRC: Colorectal cancer.

COVID-19 may exacerbate CRC inequities in medically underserved populations. We 
will conclude with some opportunities for innovation as we adapt to CRC screening 
during this pandemic.

BARRIERS TO CRC SCREENING DUE TO COVID-19
COVID-19 has caused a major disruption in healthcare utilization as patients were 
encouraged to avoid hospitals and were forced to reschedule nonurgent office visits 
and elective procedures[15]. To conserve health care resources and redirect them 
towards efforts against COVID-19, cancer screening services for patients were brought 
to a halt. As of March 12, 2020, The American Cancer Society recommended 
postponing of cancer screening plans[17,18]. Endoscopy units were recommended to 
prioritize necessary procedures and strongly consider postponing non-urgent 
procedures[17,19,20]. This significant decrease in endoscopic procedures greatly affects 
volume of CRC screening and may have a long term of effect on these diagnoses[20]. In 
the United States, between January 20, 2020 and April 21, 2020, CRC screening rates 
are estimated to have dropped by 85%. By June 16, 2020, rates remained 36% below 
pre-COVID-19 Levels. This equates to 95000 missed screenings just within this time 
frame, which is 64% less than expected based on historical data[17,21].

The drop in endoscopic procedures is also mirrored by a drop in face-to-face office 
visits. A cross-sectional study analyzing health insurance claims for patients across the 
United States showed a 68% decrease in office visits when comparing April 2020 to 
April 2019. During this time, there was an increase in telemedicine visits by 40.81%. 
While the relative increase of telemedicine is significant, the absolute increase does not 
offset the reduction in office visits, suggesting many healthcare needs may be going 
unmet[22]. This could indicate that patients with nonspecific cancer symptoms such as 
fatigue, weight loss, or change in bowel habits choose not to present to their 
physicians[23,24]. Those that present via video or telephone consultation may have 
missed diagnoses due to lack of physical exam and inability for physician to use their 
intuition[23]. Patients may also feel more embarrassed and uncomfortable expressing 
concerns about alarming symptoms in a telemedicine format[25]. When patients do 
present with cancer symptoms that are caught during their visit, their further 
management is still likely to be delayed. If only emergency endoscopy is being 
performed, patients with symptoms suggestive of CRC will still have prolonged 
diagnosis[23].

The impact of the COVID-19 pandemic also exacerbates patients’ barriers to 
receiving care. The effects of the pandemic add significant psychological stress on 
patients and may affect their desire to seek preventative cancer care[17]. In the United 
States, as unemployment rates rise, many workers and their dependents are at risk of 
losing their employer-based insurance, which would further decrease accessibility to 
these preventative healthcare services[17]. Even those that do have health insurance 
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may be discouraged from seeking services due to fear of exposure of COVID-19. 
Additionally, those without ability to utilize telehealth options are further limited in 
access to care[17]. Patients residing in lower-income zip codes or in minority populated 
areas have lower rates of telemedicine use[22]. Older adults and those living in rural 
areas may also lack the technology needed to access telemedicine[25]. Poverty has long 
been a barrier to CRC screening, especially in countries with limited resources. 
Patients are unlikely to seek out preventative services when they are unable to fulfill 
their basic needs[26]. The effects of the pandemic are likely to worsen these barriers and 
result in further decreases in screening in these populations.

LONG-TERM OUTCOMES
With COVID-19, the halt in CRC screening has led to a major backlog of patients 
awaiting screening tests. As the pandemic still affects many major countries in the 
world, it is also unlikely that screening activities will resume at full capacity in the 
near future. The buildup of backlog coupled with the inability to resume screenings 
completely will likely have significant consequences[27]. CRC screening allows for early 
detection, which both decreases mortality and improves quality of life scores. In the 
long-term, it also allows for significant healthcare savings, as lifetime costs of 
managing colon cancer increase exponentially with later staging at time of 
diagnosis[28]. This suggests that there may be increased mortality, healthcare spending, 
and psychological burden of CRC due to the pause in screening[28].

In the United States, CRC screening is approached mostly via screening 
colonoscopy, while in Europe, most countries screen via fecal immunochemical test 
(FIT); both have been on hold since the start of the pandemic[27]. In Europe, a positive 
FIT is recommended to be followed up by colonoscopy within the next 1 mo[29]. One 
study based on the European FIT-based screening program showed that a 9 mo delay 
following a positive FIT is associated with poorer outcomes in terms of risk of CRC 
and CRC progression[30]. Another study using data from the Taiwan Nationwide CRC 
Screening Program shows that delays for colonoscopy after positive FIT past 6 mo are 
associated with higher risk and significant progression of disease[31]. Estimates of the 
effects of COVID-19 on CRC suggest that a moderate 7-12 mo screening delay will 
cause a significant increase in advanced cancers at detection (from 26% to 29%). This 
worsens after a 12 mo delay up to 33%[27]. These estimates suggest a delay past 6 mo 
will result in a shift towards advanced stages in detection, and a delay past 12 mo will 
result in an increase in mortality rates. These effects will increase both disease burden 
and costs of disease[27]. Similarly, early population-based modeling data in the United 
Kingdom suggests a substantial increase in avoidable cancer deaths due to COVID-19, 
with up to a 16.6% increase in deaths due to CRC in the 5 years after diagnosis[32].

ADAPTING CRC SCREENING METHODS 
CRC screening tests offered are generally divided into either direct visualization 
screening methods like colonoscopies or stool-based screening methods like FIT, mt-
sDNA (Cologuard in the United States), or Fecal Occult Blood Test (FOBT)[33]. A 
reduction in elective procedures due to the pandemic has resulted in a significant drop 
in screening colonoscopies, the mainstay of CRC screening in the United States. Such 
volume has not recovered to pre-pandemic levels[34,35]. As additional practices are put 
into place to protect and educate both patients and healthcare workers, the process of 
getting a colonoscopy has become more complex and operating capacity of endoscopy 
centers will continue to be affected[36]. The additional measures being taken include 
pre-procedure screenings for COVID-19 infection, increasing levels of hygiene 
measures, and social distancing throughout the waiting rooms and recovery rooms[37]. 
These measures will both increase the amount of time required per procedure and 
limit the number of people that can be accommodated in the endoscopy unit[37]. The 
implementation of these practices will continue to affect the operating capacity of 
endoscopy units[37]. Hospitals and providers are responding to the major upheaval in 
CRC screening practices in various ways. There have been calls to increase the 
utilization of FIT to triage and reduce the backlog of patients who need to be 
screened[34]. Since FIT is a non-invasive procedure, this may be a way to reach patients 
who are hesitant of hospital procedures due to a perceived increased risk of 
contracting COVID-19[36]. FIT also has a high negative predictive value, making it an 
appropriate test to triage symptomatic patients. Those with positive tests can continue 
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to be worked up while patients with negative tests can be reassured that their 
symptoms are most likely not due to CRC[38]. Considerations in performing 
colonoscopy vs FIT screening in the wake of the pandemic are summarized on Table 1. 
An area of focus should be ensuring individuals at higher risk, particularly if there 
may be an increase in stool-based testing, are prioritized for timely access to follow-up 
or surveillance colonoscopies[39]. One study based on the Galician CRC screening 
program showed that upon resumption of colonoscopies, over 3000 colonoscopies 
were conducted with no cases of COVID-19 infection reported[40]. This suggests that 
resuming colonoscopy screening for those at highest risk may pose a very limited risk 
for infection. Patients can therefore by reassured and encouraged to proceed with 
colonoscopy as needed.

Another approach is considering increased use of other stool-based options such as 
mt-sDNA. Mt-sDNA may be conducted at 3-year intervals as compared to the 1-year 
interval of FIT[41], which may be preferable to patients and reduce hospital burden as 
the backlog of patients needing screening increases. Another advantage of mt-sDNA is 
the presence of a patient navigation service that ships kits to patients’ homes and 
returns them directly for processing[42]. The screening test is done entirely from home 
with no special preparation or time off from work, a very convenient service in the 
wake of the pandemic[42]. Studies show that mt-sDNA has increased sensitivity for 
detection of CRC and precancerous lesions as compared to FIT, but with a lower 
specificity[43]. Since mt-sDNA has a high false positive rate, the chances a patient would 
need to return to the hospital for a follow-up colonoscopy are increased[44]. Given that 
the CRC screening field is trying to reduce excess colonoscopies in the COVID-19 
pandemic, the high false positive rate is an important limitation to the test. Still, mt-
sDNA remains a potential option to increase access to CRC stool-based screening 
within the confines of the current COVID-19 reality.

Adapting to the new reality of COVID-19 will also require consideration of other 
potential approaches that may improve patient compliance and screening rates. One 
such approach is embracing telehealth to reduce unnecessary office appointments, 
including pre-procedure colonoscopy visits[45]. Many outpatient visits already 
transitioned to telehealth during the pandemic[46]. Electronic medical records can be 
queried to identify patients not up to date with screening, a method that would 
transition well to organized screening practices[45]. Individuals can be contacted for 
follow-up of positive stool-based tests with automated phone calls, or notes from 
patient messaging platforms[45]. This will allow for convenient pre-procedure and 
follow up visits and may help improve patient compliance[45].

The pandemic presents a unique opportunity for the United States to transition 
from its current largely opportunistic screening approach, defined as screening offered 
by a provider, to a more organized programmatic approach[34]. Models for organized 
screening already exist, where screening is extended to an eligible population with a 
pre-determined approach[47], and have been studied in different community settings. 
An Italian study instituted programmatic FIT outreach in staggered timelines across 
the country and found a 22% decrease in subsequent CRC mortality as compared to no 
screening[48]. This is consistent with other organized outreach studies that show a 
reduction in CRC incidence and mortality, as well as a significant increase in screening 
uptake[49,50]. Instituting organized outreach in one large healthcare system where the 
previous approach had been mostly opportunistic screening saw screening rates 
improve from 40% to over 80%[50]. This type of population-based management is cost-
effective[51], and may reduce over-screening in the long term[34]. Since the United States 
healthcare system exists in the form of fractured silos, a significant effort and 
collaboration is needed between hospitals, the government, and applicable 
organizations to set up the funding and systems in place[34]. While the initial work may 
be labor-intensive, organized screening can serve as an excellent way to address the 
pandemic-driven screening crisis by way of increasing the group of patients taking 
part in screening, and identifying individuals at higher risk for developing CRC[36].

Risk stratification for CRC screening
While a programmatic approach will be useful in increasing screening, an 
individualized approach for CRC screening can help focus resources on those with 
highest risk. Studies have shown known risk factors for CRC such as age, male sex, 
family history of CRC, obesity, diabetes, consumption of red and processed meats, 
smoking, and excessive alcohol intake[52], but there has been difficulty establishing a 
model that accurately identifies high risk CRC patients. A systematic review of 52 
models incorporating 87 different risk factors showed that half the models had 
acceptable-to-good discrimination[53], and only 21 of the 52 models have been 
externally validated[54]. Another systematic review focused specifically on 17 CRC risk 
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Table 1 Comparison of colorectal cancer screening tests during the coronavirus disease 2019 pandemic

Colonoscopy Stool based testing 

Advantages

Prioritization “risk stratification” of patient population can ensure those at highest 
risk for developing CRC can still have timely access to tests[39]

Widespread use of FIT may lower CRC mortality rates[49], some 
models indicate similar benefit to colonoscopy[85]

Allows longer interval between colonoscopies[33] Cheaper and less invasive compared to colonoscopy[36]

Visualization and, if needed, polypectomy can be completed within the same 
procedure[33]

Reduces scheduling of colonoscopies, lessening patient 
exposures[34]

Can be completed at home and sent back to the laboratory[33]

Disadvantages

Needs pre-procedure visits[36] Short interval between tests[33]

Loss of health insurance may limit patient ability to pay for procedures[36] Positive individuals still need to undergo colonoscopy, which may 
be subject to out-of-pocket costs[33]

Little consensus on optimal threshold cutoff value[86]

Implementing on a larger scale requires establishment systems in 
place[34]

FIT: Fecal immunochemical test; CRC: Colorectal cancer.

models derived from asymptomatic patients undergoing colonoscopy. This showed 
that the risk prediction models had a median of five risk factors, with age, sex, family 
history in 1st degree relative, Body mass index, and smoking history being the most 
common factors[55]. The summary of risk factors based on these studies that can be 
easily applied by clinicians is summarized in Table 2. While different models have 
been suggested in the past, the need to implement an effective risk-based screening 
approach is increased more than ever in the wake of the pandemic.

A recent study using data from two international consortia of 9748 CRC cases and 
10590 controls from 1992 to 2005 tested more individualized screening, incorporating 
environmental factors (E-score) and genetics based on CRC-associated single-
nucleotide polymorphisms (G-score). The scores determined CRC risk more accurately 
than family history alone. These results may encourage clinicians to recommend more 
intense screening to high-risk patients while creating reluctance to intensely screen 
those with lower scores; however, further research is needed[56,57]. Incorporating FIT 
into these risk models may be helpful to determine which patients to prioritize for 
screening. A study of 34658 patients with no family history of CRC were evaluated for 
risk of advanced neoplasia based on a scoring system for certain risk factors (male sex, 
obesity, smoking status). Utilizing the scoring system showed a higher advanced 
neoplasia prevalence in patients as their risk score increased. The risk of advanced 
neoplasia increased even more significantly in FIT positive patients[58]. This scoring 
system may be used to determine which screening tools to use. Colonoscopy may be 
recommended for patients with high clinical risk while FIT can be used initially for 
lower risk patients[58]. Instead of using FIT as a dichotomous positive and negative 
value, studies show that measuring the fecal hemoglobin (f-Hb) concentration is also 
useful for CRC detection[59,60]. Retrospective analysis of 3733 asymptomatic patients 
over 50 years of age in Korea demonstrated that scoring models combining f-Hb 
concentrations and clinical risk factors (age, smoking status, and diabetes) were more 
effective than binary FIT results[60].

COVID-19 may present the opportunity to refine risk stratification models and help 
clinicians individualize screening for CRC. Studying risk factors such as those listed in 
Table 2 can help pave the way towards a validated risk score that can be widely 
applicable to the population. More investigation of single-nucleotide polymorphisms 
related to CRC may further individualize CRC risk assessment. The risk assessment 
can be combined with f-Hb concentrations based on FIT to help identify those at 
highest risk for CRC. This individualized model will be especially important for 
ensuring patients at highest risk are screened appropriately amid this global 
pandemic.
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Table 2 Risk factors to consider for risk stratification model of colorectal cancer based on recent studies[52,53,55]

Demographic characteristics Older age, obesity, male sex, family history of CRC, race/ethnicity

Personal medical history Hypertension, diabetes

Lifestyle Smoking, alcohol, sedentary lifestyle

Diet Red meat consumption, processed meat consumption, low fiber diet

CRC: Colorectal cancer.

OPEN ACCESS COLONOSCOPY
Open access colonoscopy (OAC) is a service that allows patients to schedule 
colonoscopies without a pre-procedure evaluation by a gastroenterologist. To provide 
this service, a healthcare center needs an infrastructure in place for patients to directly 
schedule their colonoscopies without consulting a gastroenterologist. Hospital systems 
coordinate OACs through various systems such as patient navigators or primary care 
physicians, who manage the referral and pre-procedure preparation[61-63]. OACs appear 
to be a viable solution for addressing the delay in colonoscopy screening, as they show 
promise in increasing screening, decreasing healthcare costs, and navigating the 
reallocation of gastrointestinal services in the setting of COVID-19[63]. The advantages 
and disadvantages of OAC are outlined in Table 3.

Studies show that open access providers ordered screening colonoscopies with 
similar efficacy as gastroenterologists, with both healthcare professionals 
appropriately ordering screening colonoscopies over 90% of the time[64,65]. Patients who 
underwent OACs compared to those who had a pre-procedural evaluation by a 
gastroenterologist (NOAC) had similar pre-procedural outcomes and clinical 
outcomes[65]. Regarding CRC prevention, OAC and NOAC adenoma detection rate was 
39.7% and 38.6%, respectively[64].

Advantages of OAC
OAC is convenient for the patient, gastroenterologist, and hospital as it allows patients 
to bypass a pre-procedural specialist office visit. Patients no longer must miss work for 
a pre-procedural consultation, saving the patients time and money. It is estimated that 
direct referral for colonoscopy decreased the number of pre-procedural gas-
troenterologist consultations by 9558 and decreased healthcare expenditures by 
$850000 in Israel[66]. OAC may also reduce the time delay between initial consultation 
and colonoscopy and result in higher diagnostic yield, which may be vital for 
symptomatic patients[67]. In the wake of the COVID-19-related postponement of 
screening and surveillance colonoscopies, gastroenterologists will be overwhelmed by 
the backlog of patients awaiting colonoscopies. The anticipated increase in demand for 
colonoscopies may be mitigated by decreasing the number of pre-procedural 
consultations that gastroenterologists must perform.

With the increased availability of OAC services, healthcare organizations will need 
to reform and remodel their electronic health records to promote integrated care, such 
that medical records can be easily distributed among a patient’s care team. The 
building of these uniform electronic medical records (EMR) presents an opportunity 
for hospitals to encode automatic risk assessments into their systems[68]. A study 
showed that the implementation of the Electronic Health Records-Based Risk-
Assessment System (which incorporated the risk CRC assessment tool developed by 
Kastrinos et al[69]) resulted in increased identification of high-risk individuals as 
patients scheduled their screening colonoscopies[68,69].

Barriers to OAC
A major challenge that exists with OAC includes a significantly increased rate of 
inappropriate surveillance colonoscopies when compared to NOAC[64]. Based on 2012 
consensus guidelines, surveillance colonoscopies were inappropriately recommended 
by open access providers in 32.6% of cases, while gastroenterologists recommended 
inappropriate surveillance colonoscopies in 26.4% of cases[64]. The majority of the 
inappropriate surveillance colonoscopies were deemed improper because they were 
performed too early as opposed to too late[64]. Over the course of the years, the 
surveillance guidelines have become even more liberal with longer recommended 
intervals between normal colonoscopies. Application of the newest guidelines would 
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Table 3 Advantages and disadvantages of open access colonoscopies

Advantages Disadvantages

No pre-colonoscopy 
consultations

Promotes development of an 
electronic risk-assessment 
system

Increased rates of 
inappropriate surveillance 
guidelines

Dependent on hospital 
infrastructure to facilitate 
OAC

High rates of no-shows and 
cancellations

Decreased healthcare 
expenditure

Shared medical records 
amongst patient’s care team

May take away from 
limited available resources

Loss of appointment spots 
needed to make up for COVID-
19 backlog

Patients save time and 
money

Identifies high risk 
individuals

Decreased patient load on 
gastroenterologists

Recommends screening based 
on most recent CRC 
guidelines

CRC: Colorectal cancer; OAC: Open access colonoscopy; COVID-19: Coronavirus disease 2019.

likely result in even higher percentages of inappropriate surveillance due to early 
surveillance[70]. As hospital systems attempt to recover from the setbacks of the 
pandemic, early inappropriate surveillance may take away the limited available spots 
from more vulnerable patients who are at higher risk for CRC.

Furthermore, OAC success appears to be highly dependent on the hospital 
infrastructure available to facilitate the service. In spite of the established OAC 
services, as of 2016, “approximately 30% of colonoscopies for colon cancer screening 
and polyp surveillance were preceded by a gastroenterology office visit”[71]. Therefore, 
even if OAC systems are available, they are being bypassed by patients. Lastly, OACs 
have high rates of no-shows (13.5%) and cancellations (31.5%) [65]. Given that 
colonoscopies require time for adequate pre-procedural prep, filling in for last-minute 
cancellations is difficult and results in a loss of time that is desperately needed to make 
up for the backlog due to COVID-19.

Addressing barriers to OAC
Options for addressing the high rates of inappropriate surveillance include utilizing 
quality checks built into the system to reevaluate the patients who are most in need of 
colonoscopies and automating EMRs to recommend appropriate guidelines. A recent 
study suggested that by strictly following the United States Multi-Society Task Force 
guidelines when reviewing patients who were referred for OAC, there could be a 33%-
39% estimated decrease in the burden of surveillance of colonoscopy[70]. EMRs should 
be automated to suggest appropriate follow-up upon required completion of risk-
assessment surveys to allow convenient application of CRC screening and surveillance 
guidelines[64,70]. Programming these structures into the EMR will decrease the workload 
for physicians and likely decrease the burden of screening and surveillance 
colonoscopies. After determining which patients are high risk, use of a mediator such 
as patient navigators can improve colonoscopy completion rates. Use of patient 
navigators is associated with low no-show rates (2.9%) and adequate bowel 
preparation (89%)[61]. In the long-term, to change misinformed perceptions of 
published screening and surveillance guidelines, educational sessions for both 
primary care providers and gastroenterologists are needed[70]. These meetings can 
strengthen working relationship among the teams and facilitate discussion for 
feedback and improvement[63].

EXACERBATIONS OF CRC INEQUITIES DUE TO COVID-19
Prior to COVID-19, there were known disparities in CRC metrics among racial and 
ethnic groups as well as patients of low SES in the United States. Rates of CRC are 
highest among NHBs and AIs/ANs[5]. From 2012 to 2016, the age adjusted incidence 
rate for CRC was highest in NHBs at 45.7 and AIs/ANs at 43.3 per 100000 people[5]. 
The difference in CRC mortality in NHBs compared to other racial and ethnic groups 
is more striking. Between 2013 and 2017, NHBs had a 40% higher death rate than non-
Hispanic whites, with a death rate of 19.0 in NHBs compared to 13.8 in non-Hispanic 
whites. The death rate in NHBs was twice higher than that of Asian Americans/Pacific 
Islanders, who had a death rate of 9.5 per 100000 in Americans/Pacific Islanders[5]. 
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Patients of low SES are affected by CRC disparities as well. Prospective analysis of the 
National Institutes of Health-American Association of Retired Persons Diet and Health 
Study data from 1995 to 1996 of over half a million adults found that the overall 
incidence of CRC was significantly higher in those with low educational level or 
patients that lived in low SES neighborhoods[72]. This association remained after 
accounting for individual CRC risk factors such as sex, age, race and ethnicity, state of 
residence, and history of CRC in a first degree relative. Adults with less than 12 years 
of education had a 42% higher risk of incidence of CRC and those who resided in the 
poorest neighborhoods had a 31% higher CRC risk[72]. When comparing rural and 
urban neighborhoods, rural populations also have both increased incidence and 
mortality from CRC[73].

The basis for these disparities is complex and multifactorial. Further analysis of data 
from the National Institutes of Health-American Association of Retired Persons Diet 
and Health Study found that 44% of the association between education and 36% of the 
association between low SES neighborhoods in CRC incidence was due to a 
combination of health behaviors (diet, physical activity, and smoking) and Body mass 
index[74]. Other barriers to CRC screening that contribute to disparities include lack of 
health insurance, inability to take off of work to have a colonoscopy, expense, lack of 
provider recommendation, unpleasantness of CRC screening tests (fecal sampling and 
storage and bowel preparation for colonoscopy), and lack of options given for 
screening tests with only being offered a colonoscopy[75,76]. Among NHBs, there is a 
lack of knowledge regarding CRC and mistrust in the medical community. In one 
study, only 38% of NHBs thought that CRC is usually fatal, 40% did not feel the 
disease was preventable, and 43% did not think there was a cause for CRC[77].

COVID-19 may exacerbate these inequities. Medically underserved populations had 
limited access to preventive health services prior to the pandemic[78] and there was an 
estimated 86% drop in colon cancer screening between January 20, 2020 and April 21, 
2020[17]. In the United States, federally qualified health centers are community health 
centers (CHCs) funded by the federal government. Federally qualified health centers 
provide preventive services to over 22 million Americans that are low-income, 
uninsured, and/or underinsured[78]. There has been a sharp reduction in clinical visits 
and the ability to provide endoscopic services to these patients. Also, clinics that 
provided FIT/FOBT pick-up and return have halted CRC screening due to social 
distancing policies[78]. In the United States, there were also lower rates of telemedicine 
use among patients residing in lower-income zip codes or in minority populated areas, 
which may indicate further limitations in access to health care services[22].

Adapting to exacerbations of CRC inequities
The disruptions to health services due to COVID-19 may cause further strain in 
medically underserved populations that had limited access to preventive health 
services even prior to the pandemic[78]. There are several suggestions proposed to 
counteract the decline in CRC screening to these patients.

Mailed FIT and FOBT kits and initiating safe protocols to pick up and return these 
kits has been recommended[78,79]. Patients that have an abnormal FIT/FOBT or those 
that develop CRC associated interval symptoms should be prioritized for follow up 
and colonoscopy[78]. Telehealth visits can be used to follow up on these patients. At the 
start of the pandemic, the Centers for Medicare and Medicaid Services expanded 
coverage and payment for telehealth services[25]. This can significantly increase access 
to care, as telemedicine allows patients to have more flexibility with their 
appointments, limit their time away from work, and cut down on travel times and 
expenses[25]. A study of four large CHCs in Southern California showed success in 
telehealth services with 80%-85% of their clinical consultations shifting to telehealth 
since March of 2020 with few missed appointments[79]. Regarding colonoscopies for 
these patients, grassroot advocacy programs are encouraged to generate a list of 
community gastroenterologists to provide colonoscopies to CHC patients[79]. A 
qualitative study from Mexico shows that implementation of screening programs that 
offer FIT and colonoscopy at no cost would greatly increase CRC screening 
participation[26]. To alleviate knowledge gaps in patients, existing platforms should 
provide information about COVID-19 and extend CRC awareness throughout the 
year[78]. Advocacy and policy campaigns for underserved communities should utilize 
virtual platforms to continue their efforts amidst COVID-19[78]. Although these changes 
are already difficult to organize in a COVID-19 free time, implementing them now can 
help address these disparities and prevent their exacerbation. Making FIT and FOBT 
kits more accessible through mail, increasing the convenience of telehealth, and 
disseminating information virtually in an increasingly online world would greatly 
benefit these patient populations.
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EFFECTS OF NEW SCREENING GUIDELINES ON RECOVERY EFFORTS
In October 2020, the United States Preventive Services Task Force drafted a 
recommendation to start colon cancer screening at age 45 instead of at 50, as was 
previously recommended[80,81]. This new recommendation is consistent with that of 
American Cancer Society, which lowered its recommended age for screening from 50 
to 45 in June 2018[33]. According to United States Preventive Services Task Force, CRC 
screening for people between ages 45-49 is a grade B recommendation, meaning that 
there is strong evidence that there is net moderate benefit or moderate evidence that 
there is substantial benefit. Meanwhile, screening for people between ages 50-75 is a 
grade A recommendation, meaning that there is high certainty that there is substantial 
benefit[82].

This new recommendation would make over 20 million Americans, between the 
ages of 45-50, newly eligible for screening. This adds 20 million more people waiting 
for CRC screening in addition to the backlog of patients from COVID-19-related 
pauses in screening[83]. This further raises a need for a new public health strategy to 
ensure those at highest risk for CRC are prioritized for screening. If resources are not 
distributed appropriately, there is a risk of diverting healthcare resources away from 
those with high risk factors and alarming symptoms. This problem can potentially be 
addressed by making use of noninvasive stool-based screening tests and stratifying 
patient risk based on personal risk factors and presence of alarming symptoms[84].

CONCLUSION
While the COVID-19 pandemic has been a major disturbance to CRC screening, this 
disruption may result in some beneficial changes to the current screening strategies. 
There may be a resulting shift from current CRC screening and surveillance practices 
towards the development of an individualized approach based on risk factors. This 
will allow allocation of resources to people with high risk and prevent inappropriate 
use of healthcare resources for those with low risk[84]. Screening methods may also 
transition from direct visualization methods to stool-based screening, like FIT. Stool-
based screening is relatively inexpensive compared to colonoscopies while also less 
invasive. If scaled appropriately, this can reduce the need for colonoscopy by up to 
80%, which would allow significant healthcare savings[84-86]. Less colonoscopy load will 
also allow for better management of backlog and less patient exposures[45,51]. The use of 
telehealth can help carry out stool-based screening on a large scale, as it allows for 
organized outreach and increased accessibility. Telehealth implementation can 
increase screening rates by recognizing patients that need screening and have more 
convenient follow-up through phone calls and text messages[45]. Open access 
colonoscopies may also be adopted to help recover from COVID-19 related backlog. 
This could facilitate the rescheduling of colonoscopies to high-risk patients and those 
with positive FIT results while reducing healthcare spending by avoiding pre-
procedure consultations[66,70]. Although this pandemic was a major disruption to CRC 
screening, adapting to this disruption may result in positive changes with 
individualized screening strategies, more accessible and convenient options, and better 
patient compliance.
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