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Abstract
Background and aims
The COVID-19 pandemic has led to significant changes in healthcare delivery. In response to these changes,
patients have increasingly reduced healthcare utilization in several ways, such as medication compliance,
cancer screenings, and routine wellness appointments. This study aims to quantify patient adherence rates
to routine and symptom indicated colonoscopies during the COVID-19 and to assess patient medication
compliance and utilization of healthcare facilities.

Methods
A cross-sectional study was performed at a single-center internal medicine clinic from January 2021 to April
2021. A 28-item survey was administered to patients to evaluate for adherence rates to routine and symptom
indicated colonoscopies. Patients were also evaluated for rates of healthcare facility usage and medication
compliance.

Results
Among 103 participants, 30.8% of patients who were due for routine colonoscopy either missed, refused, or
rescheduled, while 16.7% of patients did so for symptom indicated colonoscopies. Nearly all respondents
(94.2%) reported no change to medication compliance when compared to pre-COVID. A significant portion
(36.9%) of patients reported missing a healthcare appointment at some point during the pandemic, and of
the respondents who felt sick enough to visit the emergency department, 23.1% decided not to go.

Conclusions
During the COVID-19 pandemic, patients are deferring colorectal cancer surveillance, reducing the usage of
acute care facilities, and missing routine healthcare appointments. It is important for providers to address
the risks and benefits of delaying colorectal cancer screenings as well as identify physical and psychosocial
barriers to patient utilization of both acute and chronic healthcare facilities. As COVID-19 restrictions
inevitably continue to ease, medical providers should be aware of these potential lapses in cancer
screenings and healthcare visits and be vigilant in catching patients up on their preventative
health screenings.

Categories: Family/General Practice, Internal Medicine, Gastroenterology
Keywords: healthcare utilization, colon cancer screening, preventative care, colorectal cancer, colonoscopy, covid-
19, colonoscopy adherence rate

Introduction
Preventative health care in the form of cancer screening is an important component of primary care
delivery. Definitive studies have shown that colorectal cancer screening is valuable and has improved
outcomes in the average-risk population [1]. Current American College of Physicians best practice guidelines
advise screening adults with average risk beginning at age 50. However, screening age varies based on
individual risk and is best determined by shared decision-making between patients and providers. Routinely,
patients 50 years or older with average risk make up 38% of all colonoscopy procedures [2]. If colonic lesions
are identified early and removed during colonoscopy, the risk of developing colorectal cancer is decreased
by up to 90 percent [3]. Clinical practice guidelines asserted by multiple organizations agree that screening
followed up by treatment is successful in decreasing incidence and mortality from colorectal cancer [3, 4].

Despite the significant benefit of colorectal cancer screening, patient compliance is still an ongoing issue.
Many patients lack understanding of screening purpose, underestimate the risk of colon cancer in the
asymptomatic stage, or have an aversion to colorectal cancer screening modalities [5]. Patient barriers are
further compounded by lower socioeconomic status, cultural barriers, and racial disparities. Lower screening
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rates were found among African Americans, uninsured individuals, smokers, and lower socioeconomic status
populations [6].

Since December 2019, when a local epidemic of pneumonia in Wuhan, China, reached an international scale,
an ensuing global pandemic wreaked havoc on healthcare systems worldwide. The causative agent was found
to be a novel coronavirus (2019-nCoV) that came to be known as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and coronavirus disease 2019 (COVID-19) [7]. As of April 25, 2021, there were
31.8 million confirmed cases and 568,969 deaths in the United States [8]. With the rapid spread of this virus,
aggressive public health measures were put in place throughout the United States and internationally to
decrease disease transmission.

The impact of these restrictions, as well as the climbing number of COVID-19 cases, led to huge stressors on
the healthcare system, changes in the delivery of care, and utilization of care. Increased anxiety and fear
surrounding the virus have contributed to patients’ delaying, canceling, or missing routine wellness
checkups and cancer screenings - including routine colonoscopies [9, 10]. While telehealth usage has grown,
in-person provider visits have steeply declined by 70-80% from the baseline level [11]. Most of the decline
has been seen in asymptomatic patients with a 76% reduction from average [11]. These asymptomatic
patients are often the primary population that will benefit from early detection of cancer and routine
screenings, such as colonoscopies.

Not only are patients refusing routine colonoscopy screenings, but also symptom indicated colonoscopies
[10]. According to a review of electronic medical records in the United States during the pandemic, the
average number of weekly colonoscopy screenings has decreased by 86% [12]. If this reduction in screening
continues, estimates predict that there could be a precipitous drop in cancer diagnoses, leading to later
initiation of treatment and worse outcomes [11]. One study showed that up to 29% of patients were non-
presenters to endoscopy procedures, and of those that presented for symptom indicated endoscopies, there
was a positive pathological diagnosis rate of 48.7% and a cancer diagnosis rate of 5.9% [10]. A classic
representation of this delay is a case study that showed a patient with low-grade dysplasia on
esophagogastroduodenoscopy (EGD) who delayed two subsequent repeat EGD’s due to COVID-19 related
concerns. This patient reluctantly agreed to repeat EGD three months later and was found to have
intramucosal cancer in the background of high-grade dysplasia [9]. In contrast, other studies have shown
that patient willingness to undergo elective endoscopy is quite high, with rates as high as 75% and only 4%
unwilling and 21% unsure [13].

While some practices have encouraged the use of other screening modalities such as fecal occult blood
testing (FOBT), once screened positive, many are reluctant to undergo colonoscopy due to fear of viral
transmission. Delay of endoscopy after positive screening test by more than six months carries with it a
substantial risk of colorectal cancer or advanced-stage disease [14]. Statistical models have been performed
to estimate the impact of delayed cancer screenings on patient morbidity and mortality. One model
estimated a delay of colorectal cancer diagnosis for 18,800 patients in just a three-month period [11].
Another model, using conservative measures, estimates 33,890 excess deaths across 24 cancer types and
2,315 excess deaths due to colon cancer at a one-year period [15]. In the UK, it is estimated that over the
next five years, there will be a 15.3%-16.6% increase in deaths and 25,583-27,735 years of lost life [16].

The decrease in healthcare utilization extends beyond the scope of cancer screenings and routine wellness
visits. In addition to routine wellness visits, studies have shown that patients are forgoing visits to acute care
facilities, particularly to the emergency department, at alarming rates [17]. Furthermore, patients are
intentionally stopping, skipping, or decreasing doses of prescribed medications [18]. These factors have the
potential to cause profound effects on a multitude of healthcare aspects which may include but are not
limited to exacerbations of underlying autoimmune diseases, deterioration of chronic medical conditions,
decreases in routine cancer surveillance, and increases in patient morbidity and mortality [16].

After a review of the current literature, there is a paucity of data that quantifies patient non-presentation to
routine colonoscopy screenings, and symptom indicated colonoscopies in the United States during the
COVID-19 pandemic. The current study will aim to quantify adherence to routine and symptom indicated
colonoscopies in addition to healthcare utilization during the COVID-19 pandemic.

Materials And Methods
This is a cross-sectional observational study in which a 28-question survey was administered to patients at a
single-center internal medicine clinic. Patients were included if they were greater than or equal to the age of
19 years old and were under the care of a physician at the single-center internal medicine clinic. Patients
were excluded if they were under the age of 19 or were unable to answer or comprehend the administered
survey. There were 126 completed surveys, and 23 were excluded due to missing or incomplete responses
leaving 103 eligible surveys for data analysis. The survey consisted of a series of questions which first asked
participants for demographic information (see Table 1) that included age, sex, race/ethnicity, education,
household size, marital status, insurance type, history of colonic polyps, history of psychiatric disorders,
prior COVID-19 infection, and underlying medical conditions. Additionally, there were questions about
patient compliance regarding medication use, healthcare appointments, routine colonoscopies, symptom
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indicated colonoscopies, and visits to the emergency department. Patients who refused, rescheduled, or
missed a colonoscopy were asked the reason why they missed and their plans to reschedule. Statistical
analysis was performed using Statistical Package for the Social Sciences (SPSS) software version 1.0.0.1058
(IBM Corp, Armonk, New York). This study has been reviewed and approved for ethical standards by the
Institutional Review Board (HS201215-EX). 

Characteristic Data (%)

Age  

Mean (SD) 64.5 (10.1)

Range 41-90

Sex  

Male 35 (34.0)

Female 68 (66.0)

Race  

African American/Black 97 (94.2)

White 5 (4.9)

Other 1 (1.0)

Education  

Less than high school degree 1 (1.0)

High school degree or equivalent (GED) 13 (12.6)

Some college but no degree 20 (19.4)

Associate's degree 7 (6.8)

Bachelor’s degree 20 (19.4)

Graduate degree 42 (40.8)

Household size  

1 26 (25.2)

2 53 (51.5)

3 12 (11.7)

4 10 (9.7)

5 1 (1.0)

6 1 (1.0)

Marital status  

Single 14 (13.6)

Married 58 (56.3)

Divorced 15 (14.6)

Widowed 16 (15.5)

Health insurance type  

Private 54 (52.4)

Medicare 35 (34.0)

Medicaid 1 (1.0)

Medicare with supplement 9 (8.7)

Medicare & Medicaid 4 (3.9)
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History of colonic polyps  

Yes 36 (35.0)

No 67 (65.0)

History of psychiatric condition  

Yes 19 (18.4)

No 84 (81.6)

Prior COVID-19 infection  

Yes 14 (13.6)

No 89 (86.4)

Underlying medical conditions  

Hypertension 82 (79.6)

Diabetes 40 (38.8)

High cholesterol 53 (51.5)

Cardiovascular disease 11 (10.7)

Chronic lung disease 5 (4.9)

Chronic kidney disease 1 (1.0)

None 13 (12.6)

Number of underlying medical conditions  

0 13 (12.6)

1 31 (30.1)

2 25 (24.3)

3 26 (25.2)

4 7 (6.8)

5 1 (1.0)

TABLE 1: Demographic data
SD = Standard deviation; GED = General education development

Results
The mean age was 64.5 (SD = 10.1), with the youngest patient being 41 years old and the oldest being 90
years old. The majority of respondents were female (66%), whereas male respondents comprised 34% of the
cohort. The study was primarily composed of African American patients at 94.2% of the study population.
This study had a variety of education levels, with the majority of patients having received some form of a
college degree, including an associate’s degree, bachelor’s degree, or graduate-level degree. 

Hypertension was the most common condition present in 79.6% of patients, while high cholesterol (51.5%)
was listed as the second most common underlying condition. Diabetes (n=40, 38.8%) was quite prevalent
while chronic lung conditions (n=5, 4.9%) and chronic kidney disease (n=1, 1%) were uncommon in this
study. In this cohort, underlying conditions were almost ubiquitous, with 87.4% of respondents who reported
at least one underlying medical condition and 57.3% who reported at least two underlying conditions. There
was a substantial proportion of patients with a history of colonic polyps (n=36, 35%). An underlying
psychiatric condition (18.4%) was not uncommon. 

Medication compliance was quite high, with 94.2% of patients reporting that they were taking their
prescribed medications the same as before the pandemic, while only 4.9% of patients reported decreasing or
skipping doses (see Table 2). Among the 12.6% of the study who personally felt the need to visit the hospital
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emergency department, 23.1% of them did not go. There were 26 (25.2%) patients who were due for a routine
colonoscopy, and 30.8% of them refused, rescheduled, or missed their routine colonoscopy. The majority of
the patients who missed their colonoscopy reported that it was due to either a fear of contracting COVID-19
(37.5%) or because the hospital or endoscopy center was not performing routine colonoscopies (37.5.%). In
this cohort, only six (5.8%) respondents were advised to undergo a symptom indicated colonoscopy, of
which one (16.7%) refused, rescheduled, or missed for fear of contracting COVID-19. 

 

Survey question Data (%)

Patient canceled, rescheduled, or missed healthcare appointment  

Yes 38 (36.9)

No 65 (63.1)

Medication compliance  

Yes, the same as before pandemic 97 (94.2)

Decreased or skipped doses 5 (4.9)

Do not take any medications 1 (1.0)

Patient felt the need to go to an emergency room  

Yes 13 (12.6)

No 90 (87.4)

If patient felt the need to go, did they go?  

Yes 10 (76.9)

No 3 (23.1)

Reason for not going to an emergency room  

Went to another healthcare facility 1 (33.3)

Other 2 (67.7)

Patients due for a routine colonoscopy 26 (25.2)

Patients who refused, rescheduled, or missed routine colonoscopy 8 (30.8)

Patients who agreed to undergo routine colonoscopy 18 (69.2)

Reason for missing routine colonoscopy  

Fear of contracting COVID-19 3 (37.5)

Hospital/office was not performing routine colonoscopies 3 (37.5)

Other 2 (25.0)

Plans to reschedule missed routine colonoscopy  

<6 months 3 (37.5)

>6 months 1 (12.5)

Reschedule when I receive COVID-19 vaccine 2 (25.0)

Will not reschedule 1 (12.5)

Other 1 (12.5)

Patients advised to undergo symptom indicated colonoscopy 6 (5.8)

Patients who refused, rescheduled, or missed symptom indicated colonoscopy 1 (16.7)

Patients who agreed to undergo symptom indicated colonoscopy 5 (83.3)

Reason for missing symptom indicated colonoscopy  
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Fear of contracting COVID-19 1 (100)

Plans to reschedule symptom indicated colonoscopy  

<6 months 1 (100)

Hypothetically, patient would undergo routine colonoscopy  

Yes 65 (63.1)

No 9 (8.7)

Unsure 29 (28.2)

Hypothetically, patient would undergo symptom indicated colonoscopy  

Yes 79 (76.7)

No 6 (5.8)

Unsure 18 (17.5)

TABLE 2: Survey results of patient compliance

When asked if the patient would hypothetically undergo a routine colonoscopy, most patients (63.1%) said
“yes,” while a larger percentage (76.7%) of patients would agree to a symptom-indicated colonoscopy. In
this study, 36.9% and 23.3% of patients said “no or unsure” to undergoing a hypothetical routine
colonoscopy and a symptom indicated colonoscopy, respectively. In subgroup analysis, females had lower
rates of willingness to undergo a routine colonoscopy and symptom indicated colonoscopy at 54.4% and
69.1%, respectively, when compared to their male counterparts at 80% and 91.4% (see Figure 1 and Figure 2).

FIGURE 1: Male and female respondent willingness to undergo routine
colonoscopy
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FIGURE 2: Male and female respondent willingness to undergo
symptom indicated colonoscopy

Discussion
This cross-sectional study demonstrated a significant decline in compliance with both routine and symptom
indicated colonoscopies. Our study shows that the rate of missing a routine colonoscopy was 30.8%, and the
rate of missing a symptom-indicated colonoscopy was 16.7%. Our findings surrounding those with non-
symptomatic routine colonoscopies align with data showing that there has been a decline in asymptomatic
patients seeking routine screening during the COVID-19 pandemic. Fear of COVID-19 and the consequences
of contracting this virus have overshadowed primary healthcare concerns. Patient attitudes have shifted
away from long-term impacts and focused on the short-term consequences of interacting with the
healthcare system during the global pandemic.

Isolating public health safety measures and mounting fear of severe illness has led to deleterious effects on
patients’ mental health. Many studies have reported increased levels of stress, anxiety, and depression
during the pandemic [19-21]. In one meta-analysis, the prevalence of stress was 29.6%, and the prevalence
of anxiety and depression was 31.9% [22]. Individual risk factors such as preexisting mental health
conditions, chronic health issues, and social restriction and isolation add to the psychological impact of the
global pandemic. We believe that these adverse psychological responses to the stressors of the global
pandemic have contributed to patient non-presentation at appointments. Our study also shows that a larger
number of females were unwilling or unsure about undergoing a routine colonoscopy when compared to
their male counterparts. This is in concordance with studies showing that the female gender is strongly
associated with more negative impacts due to COVID-19 stressors [19]. 

Mounting fear about COVID-19’s high mortality rate, contagiousness, and restricting public health policies
have played a role in noncompliance. Despite the prevalence of underlying chronic health issues in our
patient population, a large proportion (36.9%) missed, rescheduled, or canceled a healthcare appointment.
Among those who thought they might need emergency care, 23.1% did not seek this care due to fear of
accessing healthcare resources in the setting of the pandemic. However, contrary to a prior study indicating
that many patients were no longer taking medications as directed, our patient population reported a high
rate of compliance with prescribed medications [18]. Prior to the pandemic, chronic health conditions, such
as diabetes, were linked to higher rates of psychological distress when compared to the general
population [19]. With well-documented increases in the severity of COVID-19 disease progression with
comorbidities such as diabetes mellitus, it is evident that concern over contracting the virus is enough to
dissuade those with underlying health issues from attending routine appointments [23]. These findings are
consistent with previous data that shows patient visits to clinics during the pandemic have decreased by 76%
in asymptomatic patients and 73% in patients with chronic conditions [10]. 

By better understanding patient adherence during this dynamic global pandemic, physicians and medical
providers will be better equipped to counsel patients on routine and symptom indicated colorectal cancer
screenings. In addition, physicians and medical providers will be able to make further adjustments to their
patient care strategies to improve patient compliance and healthcare utilization and, thus, decrease
morbidity and mortality.

This study has several limitations. While this study is one of the first in the United States with emerging data
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exploring the shift in patient attitudes towards routine and symptom indicated colonoscopies during the
global COVID-19 pandemic, it is limited by the small sample size and its observational nature. The small
sampling size skewed towards one demographic may also contribute to confounding variables and would
limit its generalization to the population. While not directly measured in this study, our respondent
population was recruited from an area where household income and academic metrics consistently trail
national averages [24, 25]. In this particular socioeconomic demographic, studies have shown decreased
utilization of healthcare resources, and therefore, our study participants may inherently have lower levels of
adherence to routine screenings, medication use, and healthcare utilization [26, 27].

Conclusions
This study demonstrates that in response to the COVID-19 pandemic, patients are missing colonoscopy
screenings at a high frequency. In addition to cancer surveillance, patients are also utilizing healthcare
facilities at lower rates than before the pandemic. The decline in routine health screenings could lead to
devastating outcomes in the future, especially for those with chronic health issues who benefit most from
routine care. Therefore, we hope these findings will help providers better counsel patients about the risks
and benefits of colorectal cancer screening and address barriers to healthcare delivery in the setting of the
ongoing pandemic.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Alabama College of
Osteopathic Medicine issued approval HS201215-EX. 12/15/2020 This approval is effective on the date above
and will continue until one calendar year after this date. After one year, a renewal will be necessary to
continue this research. In addition, after one year regardless of renewal, a progress report or final report will
be due to the IRB. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
The authors would like to thank Dr. Norman Taylor, Dr. Joel McCloud, and the Mulberry Medical Associates
staff for their assistance during the data collection process.

References
1. Bibbins-Domingo K, Grossman DC, Curry SJ, et al.: Screening for colorectal cancer: US preventive services

task force recommendation statement. JAMA. 2016, 315:2564-75. 10.1001/jama.2016.5989
2. Lieberman DA, Holub J, Eisen G, Kraemer D, Morris CD: Utilization of colonoscopy in the United States:

results from a national consortium. Gastrointest Endosc. 2005, 62:875-83. 10.1016/j.gie.2005.06.037
3. Ro TH, Mathew MA, Misra S: Value of screening endoscopy in evaluation of esophageal, gastric and colon

cancers. World J Gastroenterol. 2015, 21:9693-706. 10.3748/wjg.v21.i33.9693
4. Gupta S, Lieberman D: Screening and surveillance colonoscopy and COVID-19: avoiding more casualties.

Gastroenterology. 2020, 159:1205-8. 10.1053/j.gastro.2020.06.091
5. Honein-AbouHaidar GN, Kastner M, Vuong V, et al.: Systematic review and meta-study synthesis of

qualitative studies evaluating facilitators and barriers to participation in colorectal cancer screening. Cancer
Epidemiol Biomarkers Prev. 2016, 25:907-17. 10.1158/1055-9965.EPI-15-0990

6. Warren Andersen S, Blot WJ, Lipworth L, Steinwandel M, Murff HJ, Zheng W: Association of race and
socioeconomic status with colorectal cancer screening, colorectal cancer risk, and mortality in southern US
adults. JAMA Netw Open. 2019, 2:e1917995. 10.1001/jamanetworkopen.2019.17995

7. WHO: Novel coronavirus (2019-nCoV) situation report-1 . (2019). Accessed: 12/20/2020:
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports.

8. United States COVID-19 cases and deaths by state . (2021). Accessed: 4/25/2021:
https://covid.cdc.gov/covid-data-tracker/#cases_totalcases.

9. Trindade AJ, Rishi A: Delay in diagnosis of Barrett's esophagus cancer during the COVID-19 pandemic:
lessons learned. Am J Gastroenterol. 2020, 115:1728-30. 10.14309/ajg.0000000000000799

10. Armellini E, Repici A, Alvisi C, et al.: Analysis of patients attitude to undergo urgent endoscopic procedures
during COVID-19 outbreak in Italy. Dig Liver Dis. 2020, 52:695-9. 10.1016/j.dld.2020.05.015

11. Shifts in healthcare demand, delivery, and care during the COVID-19 era. Tracking the impact in the United
States. (2020). Accessed: 11/22/2020: https://www.iqvia.com/insights/the-iqvia-institute/covid-19/shifts-
in-healthcare-demand-delivery-and-care-during-the-....

12. Epic health research network: delayed cancer screenings . (2020). Accessed: 3/2/2021:
https://ehrn.org/articles/delayed-cancer-screenings-a-second-look/.

13. Rex DK, Vemulapalli KC, Kane MJ, McHenry L Jr, Sherman S, Al-Haddad M: Most patients are willing to
undergo elective endoscopic procedures during the reopening period of the COVID-19 pandemic.

2021 Mason et al. Cureus 13(7): e16711. DOI 10.7759/cureus.16711 8 of 9

https://dx.doi.org/10.1001/jama.2016.5989
https://dx.doi.org/10.1001/jama.2016.5989
https://dx.doi.org/10.1016/j.gie.2005.06.037
https://dx.doi.org/10.1016/j.gie.2005.06.037
https://dx.doi.org/10.3748/wjg.v21.i33.9693
https://dx.doi.org/10.3748/wjg.v21.i33.9693
https://dx.doi.org/10.1053/j.gastro.2020.06.091
https://dx.doi.org/10.1053/j.gastro.2020.06.091
https://dx.doi.org/10.1158/1055-9965.EPI-15-0990
https://dx.doi.org/10.1158/1055-9965.EPI-15-0990
https://dx.doi.org/10.1001/jamanetworkopen.2019.17995
https://dx.doi.org/10.1001/jamanetworkopen.2019.17995
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://covid.cdc.gov/covid-data-tracker/#cases_totalcases
https://covid.cdc.gov/covid-data-tracker/#cases_totalcases
https://dx.doi.org/10.14309/ajg.0000000000000799
https://dx.doi.org/10.14309/ajg.0000000000000799
https://dx.doi.org/10.1016/j.dld.2020.05.015
https://dx.doi.org/10.1016/j.dld.2020.05.015
https://www.iqvia.com/insights/the-iqvia-institute/covid-19/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era
https://www.iqvia.com/insights/the-iqvia-institute/covid-19/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era
https://ehrn.org/articles/delayed-cancer-screenings-a-second-look/
https://ehrn.org/articles/delayed-cancer-screenings-a-second-look/
https://dx.doi.org/10.1053/j.gastro.2020.05.039


Gastroenterology. 2020, 159:1173-1175.e4. 10.1053/j.gastro.2020.05.039
14. Gralnek IM, Hassan C, Dinis-Ribeiro M: COVID-19 and endoscopy: implications for healthcare and digestive

cancer screening. Nat Rev Gastroenterol Hepatol. 2020, 17:444-6. 10.1038/s41575-020-0312-x
15. Lai AG, Pasea L, Banerjee A, et al.: Estimated impact of the COVID-19 pandemic on cancer services and

excess 1-year mortality in people with cancer and multimorbidity: near real-time data on cancer care,
cancer deaths and a population-based cohort study. BMJ Open. 2020, 10:e043828. 10.1136/bmjopen-2020-
043828

16. Maringe C, Spicer J, Morris M, et al.: The impact of the COVID-19 pandemic on cancer deaths due to delays
in diagnosis in England, UK: a national, population-based, modelling study. Lancet Oncol. 2020, 21:1023-
34. 10.1016/S1470-2045(20)30388-0

17. Boserup B, McKenney M, Elkbuli A: The impact of the COVID-19 pandemic on emergency department visits
and patient safety in the United States. Am J Emerg Med. 2020, 38:1732-6. 10.1016/j.ajem.2020.06.007

18. Seyahi E, Poyraz BC, Sut N, Akdogan S, Hamuryudan V: The psychological state and changes in the routine
of the patients with rheumatic diseases during the coronavirus disease (COVID-19) outbreak in Turkey: a
web-based cross-sectional survey. Rheumatol Int. 2020, 40:1229-38. 10.1007/s00296-020-04626-0

19. Alessi J, de Oliveira GB, Franco DW, et al.: Mental health in the era of COVID-19: prevalence of psychiatric
disorders in a cohort of patients with type 1 and type 2 diabetes during the social distancing. Diabetol
Metab Syndr. 2020, 12:76. 10.1186/s13098-020-00584-6

20. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, Ho RC: Immediate psychological responses and associated
factors during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general
population in China. Int J Environ Res Public Health. 2020, 17:1729. 10.3390/ijerph17051729

21. Vindegaard N, Benros ME: COVID-19 pandemic and mental health consequences: systematic review of the
current evidence. Brain Behav Immun. 2020, 89:531-42. 10.1016/j.bbi.2020.05.048

22. Salari N, Hosseinian-Far A, Jalali R, et al.: Prevalence of stress, anxiety, depression among the general
population during the COVID-19 pandemic: a systematic review and meta-analysis. Global Health. 2020,
16:57. 10.1186/s12992-020-00589-w

23. Zhou Y, Chi J, Lv W, Wang Y: Obesity and diabetes as high-risk factors for severe coronavirus disease 2019
(Covid-19). Diabetes Metab Res Rev. 2021, 37:e3377. 10.1002/dmrr.3377

24. NAEP State Performance Profiles. (2021). Accessed: 3/25/2021:
https://www.nationsreportcard.gov/profiles/stateprofile.

25. United States census bureau quick facts . (2019). Accessed: 2/24/2021:
https://www.census.gov/quickfacts/fact/table/AL.

26. Raifman MA, Raifman JR: Disparities in the population at risk of severe illness from COVID-19 by
race/ethnicity and income. Am J Prev Med. 2020, 59:137-9. 10.1016/j.amepre.2020.04.003

27. Zajacova A, Lawrence EM: The relationship between education and health: reducing disparities through a
contextual approach. Annu Rev Public Health. 2018, 39:273-89. 10.1146/annurev-publhealth-031816-
044628

2021 Mason et al. Cureus 13(7): e16711. DOI 10.7759/cureus.16711 9 of 9

https://dx.doi.org/10.1053/j.gastro.2020.05.039
https://dx.doi.org/10.1038/s41575-020-0312-x
https://dx.doi.org/10.1038/s41575-020-0312-x
https://dx.doi.org/10.1136/bmjopen-2020-043828
https://dx.doi.org/10.1136/bmjopen-2020-043828
https://dx.doi.org/10.1016/S1470-2045(20)30388-0
https://dx.doi.org/10.1016/S1470-2045(20)30388-0
https://dx.doi.org/10.1016/j.ajem.2020.06.007
https://dx.doi.org/10.1016/j.ajem.2020.06.007
https://dx.doi.org/10.1007/s00296-020-04626-0
https://dx.doi.org/10.1007/s00296-020-04626-0
https://dx.doi.org/10.1186/s13098-020-00584-6
https://dx.doi.org/10.1186/s13098-020-00584-6
https://dx.doi.org/10.3390/ijerph17051729
https://dx.doi.org/10.3390/ijerph17051729
https://dx.doi.org/10.1016/j.bbi.2020.05.048
https://dx.doi.org/10.1016/j.bbi.2020.05.048
https://dx.doi.org/10.1186/s12992-020-00589-w
https://dx.doi.org/10.1186/s12992-020-00589-w
https://dx.doi.org/10.1002/dmrr.3377
https://dx.doi.org/10.1002/dmrr.3377
https://www.nationsreportcard.gov/profiles/stateprofile
https://www.nationsreportcard.gov/profiles/stateprofile
https://www.census.gov/quickfacts/fact/table/AL
https://www.census.gov/quickfacts/fact/table/AL
https://dx.doi.org/10.1016/j.amepre.2020.04.003
https://dx.doi.org/10.1016/j.amepre.2020.04.003
https://dx.doi.org/10.1146/annurev-publhealth-031816-044628
https://dx.doi.org/10.1146/annurev-publhealth-031816-044628

	Evaluating Patient Adherence to Routine and Symptom Indicated Colonoscopies During the COVID-19 Pandemic
	Abstract
	Background and aims
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	TABLE 1: Demographic data

	Results
	TABLE 2: Survey results of patient compliance
	FIGURE 1: Male and female respondent willingness to undergo routine colonoscopy
	FIGURE 2: Male and female respondent willingness to undergo symptom indicated colonoscopy

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


