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Abstract

The COVID-19 pandemic has led to numerous delays in cancer-related care and cancer-specific screening, but the extent is
not fully understood. For those that experience a delay or disruption in care, health related self-management is required to
re-engage in care pathways and the role of health literacy in this pathway has not been explored. The purpose of this analysis
is to (1) report the frequency of self-reported delays in cancer treatment and preventative screening services at an academic,
NCl-designated center during the COVID-19 pandemic and (2) investigate cancer-related care and screening delays among
those with adequate and limited health literacy. A cross-sectional survey was administered from an NCI-designated Cancer
Center with a rural catchment area during November 2020 through March 2021. A total of 1,533 participants completed the
survey, and nearly 19 percent of participants were categorized as having limited health literacy. Twenty percent of those with
a cancer diagnosis reported a delay in cancer-related care; and 23-30% of the sample reported a delay in cancer screening.
In general, the proportions of delays among those with adequate and limited health literacy were similar with the exception
of colorectal cancer screening. There was also a notable difference in the ability to re-engage in cervical cancer screening
among those with adequate and limited health literacy. Thus, there is a role for those engaged in cancer-related education
and outreach to offer additional navigation resources for those at risk to cancer-related care and screening disruptions. Future
study is warranted to investigate the role of health literacy on cancer care engagement.

Introduction

On January 30", 2020 the World Health Organization
(WHO) declared the rapidly spreading novel coronavirus
(2019-nCoV) an international public health emergency
and subsequently characterized coronavirus disease 2019
(COVID-19) a pandemic on March 1 1t 2020 [1]. Hospitals
became overwhelmed with inpatients, staffing was limited,
surgeries were postponed, and routine cancer screenings
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were paused (e.g. mammograms, pap smears, and colonos-
copies). At the height of the pandemic in April 2020, cancer
screenings for breast and colorectal cancer decreased by 85%
and 75%, respectively [2]. Similarly, outpatient evaluation
and management visits decreased by 70% for new patients
and 60% for established patients [2]. Prolonged time to treat-
ment initiation (TTI) among cancer patients, which includes
both delays in diagnosis as well as delays in treatment after
diagnosis, is associated with worse health outcomes among
patients with solid tumor malignancies [3]. Specifically
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in the UK context it is estimated there is an increase in
281-344 projected deaths for those with breast cancer; an
increase of 1445-1563 projected deaths for those with colo-
rectal cancer; and an increase in 1235-1372 projected deaths
for those with lung cancer [3].

Researchers have projected that such delays in diagnosis
and treatment may increase mortality from breast and colo-
rectal cancer by as much as 9.6% and 16.6%, respectively,
after 5 years [4]. Modeling efforts project that delayed or
interrupted screening associated with the COVID-19 pan-
demic is associated with a 0.52% increase in cumulative
breast cancer deaths [5]. Younger age, residence in a neigh-
borhood with greater area deprivation, lack of health insur-
ance, need for an interpretor, and longer travel time were all
associated with a lower likelihood of returning to screening
following closures due to COVID-19 [6].

COVID-19 also impacted those diagnosed with cancer
who were undergoing active treatment, symptom manage-
ment, oncologic emergencies, and surveillance in the inpa-
tient and outpatient settings [7-9]. Standard of care practices
were altered to minimize contact with the healthcare system,
minimize the need for blood products, and mitigate hospital
admissions due to emergency department and inpatient bed
capacity. London and colleagues[9] demonstrated a decrease
in cancer-related patient encounters during the early wave of
lockdown, but the extent of these interuptions and the impact
on patient outcomes has not been well described.

There has been growing evidence that health literacy
(HL), or the ability to obtain, appraise, and act on health-
related information, is an important predictor of effective
self-management and prevention of chronic medical condi-
tions, ranging from COPD[10] and diabetes[11] to cancer
care[12]. Effective self-management has been associated
with increased patient engagement and improved health
outcomes [13]. Patient-centered, precision medicine should
include tailor-fit communication[14] as those with lower
HL have higher information needs[15] and are less likely
to seek additional information independently[16]. Patients
with limited HL are also less likely to undergo breast[17],
cervical[18], and colorectal cancer screenings[19] as well as
receive prescribed chemotherapy for colorectal cancer[20].
However, to our knowledge, there have been no studies to-
date investigating the degree to which HL. may impact delays
in cancer care and prevention during the ongoing COVID-19
pandemic. With the ever-increasing demands on health care
systems, patients are required to take a more active role in
their health, which may further underscore the importance
of targeting HL to improve/ prevent delays in cancer care
and prevention.

Given the ongoing prevalence of COVID-19 cases, undu-
lating pattern of new variants arising, and constant changes
to hospital workflow, there is a need to further under-
stand how COVID-19 has impacted cancer treatment and
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preventative services and to elucidate contributing factors,
such as health literacy.. The purpose of this analysis is to
(1) report the frequency of self-reported delays in cancer
treatment (i.e. routine appointments, laboratory tests, chem-
otherapy, radiation-therapy, cancer-related surgery, physical
or occupational therapy) and preventative screening services
(e.g. screening mammograms, pap smears, and colonos-
copies) at an academic, NCI-designated center during the
COVID-19 pandemic and (2) investigate cancer-related care
and screening delays among those with adequate and lim-
ited health literacy. We hypothesized that those with limited
health HL. would be more likely to experience delays in both
cancer treatment and screening.

Methods
Questionnaire Development

In 2019, our NCI-designated Comprehensive Cancer Center
joined a collaborative with 17 other cancer centers across
the United States to assess cancer screening, prevention, and
treatment along with behaviors and social determinants of
health in order to better understand and address the health-
related impacts of COVID-19. Each institution selected its
own study population based on the shared aforementioned
goals. The study questionnaire (Appendix 1) included a
core set of measures common to all 17 cancer centers along
with institution-specific items that addressed potential expo-
sure to COVID-19, the impact of COVID-19 on household
income, employment, emotional wellbeing, and health-
related behaviors (e.g. nutrition, physical activity, tobacco
use), access to medical care including access to technology
and telehealth, COVID-19 vaccine intent and hesitancy, and
self-reported health literacy. The study questionnaire also
collected information on demographics, comorbidities, prior
cancer diagnoses, and cancer related care including cancer
screening, prevention, and/or active treatment.

The validated 3-item HL questionnaire [21] was included
in the survey as follows:

1. How often do you have problems learning about your
medical condition because of difficulty understanding
written information?

2. How often do you have someone help you read hospital
materials?

3. How confident are you filling out medical forms by your-
self?

Each question was answered on a Likert-type scale rang-
ing from 1 to 5 with higher scores representing lower health
literacy. Patients who had a total score of >7 were classified
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as having low HL, whereas patients with a total score of <6
were classified as having adequate HL [21, 22].

Participants and Study Context

Participants included in this single-center analysis were
recruited through two established protocols, Partners in
Discovers for Total Cancer Care (PID) and our NCI-desig-
nated Comprehensive Cancer Center Catchment Area Needs
Assessment. PID (IRB-HSR#18,445) is a registry protocol
in which patients consent to allow investigators \and recon-
tact patients to let them know about other research stud-
ies. Respondents to our institution’s Catchment Area Need
Assessment who consented to being recontacted about future
research opportunities were enrolled in a contact database
protocol (IRB-SBS#3993). The catchment area of the Com-
prehensive Cancer Center includes one-third rural residents
reaching 87 counties throughout central, northern, southside,
and southwestern Virginia. Many patients drive multiple
hours to reach the Cancer Center. All potential participants
over age 18 were invited to complete the study questionnaire.
Questionnaires completed between November 2020 — March
2021 were included. The questionnaire was available in two
forms- electronic and hard copy.

An invitation letter and questionnaire was sent to poten-
tial participants within the two cohorts listed above with
an email address on file with a link to an electronic survey
administered via REDCap. Individuals without an email
address or whose email failed to send were mailed a study
invitation letter in the mail with a link to access the study
electronically. Participants who preferred a hardcopy were
mailed the questionnaire with a pre-addressed return label
and stamp. Each potential participant received a maximum
of three study invitation correspondences and had four
weeks to complete the study questionnaire. Overall, 3655
emails and 1240 questionnaires were sent via email and
mail respectively. Overall, 1682 participants completed the
survey (response rate 34.4%) but only 1533 had responses
complete enough to be included. Participants who completed
the questionnaire received a $10 gift card that was sent to
them either electronically or in the mail following comple-
tion of the survey.

Data Collection

Demographic data collected included age, gender, race, eth-
nicity, highest level of education, health insurance status
(binary yes/no), and cancer diagnoses, if applicable.

The primary outcomes of this study were to report the
number of delays in cancer treatment (among patients with
a prior cancer diagnosis) and cancer screening and to deter-
mine if HL status was associated with delays in such cancer
care. Outcomes related to cancer treatment included delays

in surgery, chemotherapy, radiation therapy, physical or
occupational therapy, routine appointments or blood tests.
Outcomes related to cancer screening included delays in
screening mammograms, pap smears, and colonoscopies.
Among the patients whose screening tests were delayed, the
number of patients who had them rescheduled or already
completed, and those whose appointments had not yet been
rescheduled were tabulated.

Statistical Analysis

A cross-sectional analysis of patients seen at our NCI-
designated cancer center who met inclusion criteria was
performed between those with limited and adequate HL
scores. Patient demographics along with primary outcomes
were analyzed and summarized. Numerical data (age) was
summarized using mean and standard deviation while cat-
egorical data was summarized using count and percentage.
Statistical significance was determined using Student T-test
and Chi-square test using SPSS version 28. Normality for
the continuous variables was assessed using a Komogorov-
Smiirnov test to assess the distribution. For all statistical
analyses, a p-value of 0.05 or less was considered significant.
This study was approved by the University of Virginia
Institutional Review Board (UVA IRB #22,747).

Results

A total of 1,533 participants completed the survey with com-
plete responses: 287 with limited HL (18.7%) and 1,246 with
adequate HL (81.3%). Patient demographics are shown in
Table 1. There were statistically significant differences in
the demographic variables sex, ethnicity, highest level of
education, and health insurance status between the limited
and adequate HL groups. The majority of participants were
female (70.1%), white (90.5%), non-Hispanic (96.9%), had
health insurance (98.4%), and completed at least a Bach-
elor’s degree as their highest level of education (59.9%).
Among 1,225 (79.9%) participants with cancer diagno-
ses, breast cancer was most common (468, 38.2%). There
were 243 cancer patients (19.8%) who reported having to
cancel or reschedule at least one cancer-related medical
care (Table 2) between March 2020 (beginning of COVID-
19 restrictions) — March 2021 (end of study period). This
included having to cancel or reschedule routine appoint-
ments (197, 1.1%), screening tests (86, 7.0%), blood tests
(74, 6.1%), surgery (25, 2.0%), chemotherapy (14, 1.1%),
and radiation therapy (10, 0.8%). Limited HL was not sig-
nificantly associated with having to cancel or reschedule any
of the aforementioned cancer-related medical care (Table 2).
Regarding cancer prevention, postponement of screen-
ing mammograms, pap smears, and colonoscopies were
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Table 1 Participant Demographics

Limited Adequate All Participants P-value
HL HL (N=1,533)
(N=287) (N=1,246)
Age, mean (SD) 60.7 (16.5) 60.6 (15.1) 60.7 (15.4) 0.943
Gender, n (%)
Male 109 (39.5%) 335 (27.3%) 444 (29.6%) <0.001
Female 163 (59.1%) 889 (72.6%) 1052(70.1%)
Prefer not to answer 4 (1.4%) 1 (0.08%) 5(0.33%)
Race, n (%)
Caucasian 236 (86.1%) 1111 (91.5%) 1347 (90.5%) 0.053
African American 24 (8.8%) 63 (5.2%) 87 (5.8%)
American Indian or Alaskan Native 0 (0%) 3(0.25%) 3(0.20%)
Asian 4 (1.5%) 12 (0.99%) 16 (1.1%)
Arab 0 (0%) 1 (0.08%) 1 (0.07%)
Other?* 2 (0.73%) 11 (0.91%) 13 (0.87%)
Prefer not to answer 8 (2.9%) 13 (1.1%) 21 (1.4%)
Ethnicity, n (%)
Hispanic 6 (2.2%) 25 2.1%) 31 (2.1%) 0.017
Non-Hispanic 258 (95.2%) 1176 (97.3%) 1434 (96.9%)
Prefer not to answer 7 (2.6%) 8 (0.66%) 15 (1.0%)
Highest Level of Education, n (%)
Less than high school 8 (2.9%) 1 (0.08%) 9 (0.61%) <0.001
Some high school, no diploma 16 (5.9%) 13 (1.1%) 29 (2.0%)
General education development (GED) 12 (4.4%) 15 (1.2%) 27 (1.8%)
High school graduate 47 (17.2%) 99 (8.2%) 146 (9.8%)
Some college but no degree 63 (23.1%) 179 (14.7%) 242 (16.3%)
Associate degree—occupational/vocational 21 (7.7%) 57 (4.7%) 78 (5.2%)
Associate degree—academic program 13 (4.8%) 53 (4.4%) 66 (4.4%)
Bachelor's degree (e.g., BA, AB, BS) 63 (23.1%) 348 (28.7%) 411 (27.6%)
Master's degree (e.g., MA, MS, MEng, Med, MSW) 24 (8.8%) 298 (24.5%) 322 (21.7%)
Professional school degree (e.g., MD, DDS, DVM, JD) 3(1.1%) 69 (5.7%) 72 (4.8%)
Doctorate degree (e.g., PhD, EdD) 3(1.1%) 82 (6.8%) 85 (5.7%)
Health Insurance, n (%)
Yes 263 (96.7%) 1195 (98.8%) 1458 (98.4%) 0.010
No 9 (3.3%) 14 (1.2%) 23 (1.6%)

*Defined as any race not represented in the discrete categories or more than one racial group identified

reported by 130 (23.0%), 62 (24.3%), and 61 (30.0%)
participants, respectively. Limited HL was significantly
associated with delays in colonoscopies (p =0.012) with
a higher proportion of the sample that experienced delays
in the limited HL group, but HL was not associated
with delays for mammograms (p =0.246) or pap smears
(p=0.707). Among patients with delays in screening
mammograms, pap smears, and colonoscopies, 109/130
(83.8%), 29/62 (46.8%), and 37/61 (60.7%) participants,
respectively, reported still not having their screening test
scheduled at the time of completing the survey. For those
who needed to reschedule their pap smear, 57% in the
adequate HL. group were able to reschedule, while only
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33% in the limited HL group rescheduled their delayed
pap smear (Table 3).

Discussion

Our study demonstrated numerous delays in cancer treat-
ment and prevention among this sample of cancer survi-
vors, cancer patients, and cancer community stakeholders.
Among cancer patients, nearly 20 percent of participants
had an appointment that was cancelled or rescheduled,
including 2 percent of participants experiencing postpone-
ment or rescheduling of a cancer-related surgery. This
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Table 2 Delays in Cancer Treatment among Cancer Patients

Limited Adequate HL All Participants P-value
HL (N=1,015) (N=1225)
(N=210)
Cancer Type, n (%)*
Bladder Cancer 4(1.9%) 14 (1.3%) 18 (1.5%) 0.702
Bone Cancer 3 (1.4%) 14 (1.3%) 17 (1.4%) 0.909
Breast Cancer 46 (21.9%) 422 (41.6%) 468 (38.2%) <0.001
Cervical Cancer 3 (1.4%) 11 (1.1%) 14 (1.1%) 0.794
Colon Cancer 14 (6.7%) 38 (3.7%) 52 (4.2%) 0.123
Endometrial Cancer 6 (2.8%) 57 (5.6%) 63 (5.1%) 0.056
Head & Neck Cancer 14 (6.7%) 30 (3.0%) 44 (3.6%) 0.024
Leukemia/ Blood Cancer 16 (7.6%) 91 (9.0%) 107 (8.7%) 0.300
Liver Cancer 8 (3.8%) 18 (1.8%) 26 (2.1%) 0.112
Lung Cancer 30 (14.2%) 80 (7.9%) 110 (9.0%) 0.017
Hodgkin’s Lymphoma 5(2.3%) 8 (0.8%) 13 (1.1%) 0.067
Non-Hodgkin’s Lymphoma 20 (9.5%) 75 (7.4%) 95 (7.8%) 0.548
Melanoma 25 (11.9%) 115 (11.3%) 140 (11.4%) 0.783
Oral Cancer 2 (1.0%) 6 (0.6%) 8 (0.7%) 0.648
Ovarian Cancer 11 (5.2%) 50 (4.9%) 61 (4.9%) 0.888
Pancreatic Cancer 2 (1.0%) 11 (1.1%) 13 (1.1%) 0.757
Pharyngeal (throat) Cancer 0 (0%) 10 (1.0%) 10 (0.8%) 0.128
Prostate Cancer 17 (8.1%) 55 (5.4%) 72 (5.9%) 0.276
Rectal Cancer 7 (3.3%) 11 (1.1%) 18 (1.5%) 0.027
Renal (kidney) Cancer 3 (1.4%) 30 (3.0%) 33 (2.7%) 0.152
Non-melanoma Skin Cancer 21 (10.0%) 106 (10.4%) 127 (10.4%) 0.510
Stomach Cancer 2 (1.0%) 10 (1.0%) 12 (1.0%) 0.855
Other Cancer 28 (13.3%) 89 (8.7%) 117 (9.6%) 0.133
Number of cancer patients scheduled for any cancer-related medical care 37 (17.6%) 206 (20.3%) 243 (19.8%) 0.171
that had to be cancelled or rescheduled during the COVID-19 restric-
tions, n (%)
What did you have to cancel or reschedule?”
Routine appointment® 30 (14.2%) 167 (16.4%) 197 (16.1%) 0.309
Screening test (i.e. mammogram, pap smear, colonoscopy) 14 (6.7%) 72 (7.1%) 86 (7.0%) 0.424
Blood test 9 (4.3%) 65 (6.4%) 74 (6.1%) 0.370
Surgery 6 (2.8%) 19 (1.9%) 25 (2.0%) 0.236
Chemotherapy 4(1.9%) 10 (1.0%) 14 (1.1%) 0.134
Radiation therapy 1(0.4%) 9 (0.9%) 10 (0.8%) 0.634
Physical or Occupational therapy 3 (1.4%) 9 (0.9%) 12 (1.0%) 0.369

# A participant may have had more than one cancer diagnosis

b A participant with a prior cancer diagnosis may have had more than one cancer related treatment cancelled or rescheduled

¢ Routine appointment is defined as a standard follow-up visit for interim surveillance (not problem-focused or acute in nature)

Percentages are calculated among the health literacy group to be able to draw comparisons between health literacy group

question did not include inquiry into delays of appoint-
ments and procedures not yet scheduled, so likely repre-
sents an underreporting of this phenomenon. Additionally,
it does not take into account other protocols or guidelines
that were changed during this time in anticipation of miti-
gation of risk and resource allocation (i.e., visitor restric-
tions, parameters for supportive care admission, etc.). HL

was not associated with interuptions in care for people
with an active cancer diagnosis.

This study highlights delays encountered among those
requiring appointments and procedures for cancer screen-
ing with 23-30 percent of the sample experiencing delays
and cancelations with mammograms, pap smears, and colo-
noscopies that were already scheduled. Again, this delay
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Table 3 Delays in Cancer
Prevention®

Limited HL Adequate HL All Participants P-value
Mammogram, n (%) N=284 N=480 N=564
Do not know/ not sure 2 (2.4%) 3 (0.63%) 5 (0.89%) 0.246
No, not delayed 61 (72.6%) 368 (76.7%) 429 (76.1%)
Yes, delayed 21 (25.0%) 109 (22.7%) 130 (23.0%)
Rescheduled or already completed 7 (33.3%) 14 (12.8%) 21 (16.2%) 0.724
Not yet rescheduled 14 (66.7%) 95 (87.2%) 109 (83.8%)
Pap smear, n (%) N=34 N=221 N=255
Do not know/ not sure 0 (0%) 4 (1.8%) 4 (1.6%) 0.707
No, not delayed 25 (73.5%) 164 (74.2%) 189 (74.1%)
Yes, delayed 9 (26.5%) 53 (24.0%) 62 (24.3%)
Rescheduled or already completed 3(33.3%) 30 (56.6%) 33 (53.2%) 0.196
Not yet rescheduled 6 (66.7%) 23 (43.4%) 29 (46.8%)
Colonoscopy, n (%) N=39 N=164 N=203
Do not know/ not sure 3(7.7%) 1(0.61%) 4(2.0%) 0.012
No, not delayed 23 (59.0%) 115 (70.1%) 138 (68.0%)
Yes, delayed 13 (33.3%) 48 (29.3%) 61 (30.0%)
Rescheduled or already completed 5(38.5%) 19 (39.6%) 24 (39.3%) 0.941
Not yet rescheduled 8 (61.5%) 29 (60.4%) 37 (60.7%)

2 Among participants who were planning on having a cancer prevention screening between March 1%, 2020

and December 31%, 2020

Percentages are calculated among the bolded total per screening modality per health literacy group

likely represents an underreporting of the phenomemon if
the screening procedures were not already scheduled or the
window to schedule happened to occur in March through
June 2020. HL was associated with delays/cancellation of
appointments for colonoscopy screening with a greater pro-
portion of those in the limited health literacy group experi-
encing a delay or cancellation.

A finding that warrants attention is that only 33 percent of
those who had a delay in pap smear were able to reschedule
in the limited HL group compared to 57 percent of women
with adequate HL (p =0.012). Previous research suggests
that there is a relationship between HL and cancer screen-
ing measures generally [12, 23] and these stressors were
heightened during the COVID-19 pandemic. It is paramount
to incorporate additional outreach, education, and alterna-
tives including self-collected cervical screening[24] to those
at greater risk for screening-related delays, including those
with limited health literacy, during times of COVID-19
related strains to the system.

Overall, 19% of participants in this study had limited
health literacy, which coincides with other United States-
based national assessments [25]. This sample was over-
whelmingly white, non-Hispanic, insured, college-edu-
cated, and female. Therefore, the relationship between
health literacy and interuptions in care and delays to re-
engage in care may not be as apparent due to the lack of
sample diversity. Additionally, while close to 80 percent
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of the sample had a cancer diagnosis, the remainder were
other stakeholders of the Cancer Center. This sample,
in general, represents a group actively engaged in care
already and less likely to experience delays in cancer
screening or disruption in cancer services compared to
the general US population not under the care of a compre-
hensive team. There are also limitations in the temporal
association of the survey administration in relation to the
Covid-19 pandemic. At the time the survey was adminis-
tered, more stringent lockdowns were lifted and elective
procedures and surgeries were occurring. However during
this Omicron wave, hospital resources related to capacity
and nurse staffing were in general, strained. Additionally,
early administration of the COVID-19 vaccine occurred
during this window, which may have had an influence on
perceptions related to the ability to engage in care. Spe-
cific elements related to cancer stage and phase of treat-
ment were not collected among those with a diagnosis,
and these factors can also elucidate patterns in delays of
care. Finally, a cross-sectional survey has limitations in
determining delays and disruptions in episodic care ser-
vices. This work is meant to be hypothesis-generating for
future study that targets specific screening delays among
particular types of cancer survivors at various phases of
treatment and survivorship to specifically elicit how health
literacy, clinical, and sociodemographic factors contribute
to care re-engagement.



Journal of Cancer Education

Implications for Cancer Education Programs

There are numerous implications for cancer education pro-
grams tailored to individual health literacy. First, previous
research has demonstrated that routine assessment of health
literacy for every person treated with cancer including can-
cer survivors is feasible and can be integrated within the
electronic medical record [22]. Based on this routine non-
stigmatizing assessment, cancer education and information
related to screening and general cancer care can be tailored
in a variety of formats including visual and video formats
[22]. Further, cancer education programs that are integrated
within cancer centers can use this information to re-engage
persons who may have had a lapse in general screening pro-
cedures. This type of care model also has implications for
general treatment of cancer patients and interuptions related
to the ongoing pandemic. Those with limited health liter-
acy may prefer care re-engagement through the telephone
speaking with a care navigator or cancer education liason as
opposed to written materials. Routine assessment of health
literacy is an important first step in integration with cancer
education programs.

Conclusion

The COVID-19 pandemic highlighted numerous disruptions
and delays in cancer care services and screenings that can
result in more aggressive stage at diagnosis and less optimal
treatment care pathways [9]. Disruptions in care patterns
as a result of strains to the healthcare system require active
health-related self-management strategies to re-engage in
care. Health literacy can impede the re-engagement pro-
cess due to difficulty in navigating self-management tasks
within a complex health system. The role that health literacy
plays in mediating the relationship between delays in can-
cer care and cancer screening due to pandemic strain and
re-engagement in care is not yet known and requires future
study focused on longitudinal assessments within a more
diverse sample among both patients undergoing active can-
cer therapy and those not associated with an NCI-designated
Cancer Center. There is also a role for those engaged in
cancer-related education and outreach to offer additional
navigation resources for those at risk to cancer-related care
and screening disruptions.

Acknowledgements We acknowledge the contributions of the UVA
Cancer Center Support Grant and the UVA Oncology Research Infor-
mation Exchange Network (ORIEN) Team with Partners in Discov-
ery for Total Cancer Care at UVA protocol IRB HSR 18445 for the
consenting.

Funding This work was supported by The National Cancer Institute
Training Grant T32 CA163177 (RDV), Gordon and Betty Moore Foun-
dation (GBMF9048) to (JKM) and the UVA Cancer Center Support
Grant (WC, EK).

Data Availability Metadata is available upon request to the authors.

Declarations

Conflicts of Interest The authors have no conflicts of interest relevant
to this article to disclose.

Financial Disclosure The authors have no financial relationships rel-
evant to this article to disclose.

References

1. Listings of WHO’s response to COVID-19. https://www.who.int/
news/item/29-06-2020-covidtimeline (Accessed October 23, 2022)
2. Patt D, Gordan L, Diaz M et al (2020) Impact of COVID-19 on
Cancer Care: How the Pandemic Is Delaying Cancer Diagnosis
and Treatment for American Seniors. JCO Clin Cancer Inform
4:1059-1071
3. Neal RD, Tharmanathan P, France B et al (2015) Is increased time to
diagnosis and treatment in symptomatic cancer associated with poorer
outcomes? Systematic review. BrJ Cancer 112(Suppl 1):S92-107
4. Maringe C, Spicer J, Morris M et al (2020) 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 21:1023-1034
5. Alagoz O, Lowry KP, Kurian AW et al (2021) Impact of the
COVID-19 Pandemic on Breast Cancer Mortality in the US: Esti-
mates From Collaborative Simulation Modeling. J Natl Cancer
Inst 113:1484-1494
6. Miller MM, Meneveau MO, Rochman CM et al (2021) Impact of
the COVID-19 pandemic on breast cancer screening volumes and
patient screening behaviors. Breast Cancer Res Treat 189:237-246
7. Moraliyage H, De Silva D, Ranasinghe W et al (2021) Cancer in
Lockdown: Impact of the COVID-19 Pandemic on Patients with
Cancer. Oncologist 26:e342—e344
8. Al-Quteimat OM, Amer AM (2020) The Impact of the COVID-19
Pandemic on Cancer Patients. Am J Clin Oncol 43:452-455
9. London JW, Fazio-Eynullayeva E, Palchuk MB et al (2020)
Effects of the COVID-19 Pandemic on Cancer-Related Patient
Encounters. JCO Clin Cancer Inform 4:657-665
10. Jeganathan C, Hosseinzadeh H (2020) The Role of Health Lit-
eracy on the Self-Management of Chronic Obstructive Pulmonary
Disease: A Systematic Review. COPD 17:318-325
11. Marciano L, Camerini A-L, Schulz PJ (2019) The Role of Health
Literacy in Diabetes Knowledge, Self-Care, and Glycemic Con-
trol: a Meta-analysis. J Gen Intern Med 34:1007-1017
12. Papadakos JK, Hasan SM, Barnsley J et al (2018) Health literacy
and cancer self-management behaviors: A scoping review. Cancer
124:4202-4210
13. Jordan JE, Briggs AM, Brand CA et al (2008) Enhancing patient
engagement in chronic disease self-management support initiatives in
Australia: the need for an integrated approach. Med J Aust 189:5S9-S13
14 Schillinger D, Duran ND, McNamara DS et al (2021) Precision
communication: Physicians’ linguistic adaptation to patients’
health literacy. Sci Adv 7:eabj2836

@ Springer


https://www.who.int/news/item/29-06-2020-covidtimeline
https://www.who.int/news/item/29-06-2020-covidtimeline

Journal of Cancer Education

15.

16.

17.

18.

19.

20.

21.

Schmidt A, Ernstmann N, Wesselmann S et al (2016) After initial treat-
ment for primary breast cancer: information needs, health literacy, and
the role of health care workers. Support Care Cancer 24:563-571

von Wagner C, Semmler C, Good A et al (2009) Health literacy and
self-efficacy for participating in colorectal cancer screening: The
role of information processing. Patient Educ Couns 75:352-357
Komenaka IK, Nodora JN, Hsu C-H et al (2015) Association of
health literacy with adherence to screening mammography guide-
lines. Obstet Gynecol 125:852-859

Scott TL, Gazmararian JA, Williams MV et al (2002) Health lit-
eracy and preventive health care use among Medicare enrollees
in a managed care organization. Med Care 40:395-404

Todd L, Harvey E, Hoffman-Goetz L (2011) Predicting breast and
colon cancer screening among English-as-a-second-language older
Chinese immigrant women to Canada. J Cancer Educ 26:161-169
Busch EL, Martin C, DeWalt DA et al (2015) Functional health
literacy, chemotherapy decisions, and outcomes among a colorec-
tal cancer cohort. Cancer Control 22:95-101

Sarkar U, Schillinger D, Lépez A et al (2011) Validation of self-
reported health literacy questions among diverse English and
Spanish-speaking populations. J Gen Intern Med 26:265-271

@ Springer

22.

23.

24.

25.

Keim-Malpass J, Doede A, Kennedy C et al (2017) Health literacy
assessment: feasibility in a breast surgical oncology clinic. Clin J
Oncol Nurs 21:384-386

Oldach BR, Katz ML (2014) Health literacy and cancer screening:
a systematic review. Patient Educ Couns 94:149-157

Garcia C, Lothamer H, Mitchell EM (2016) Provider-Identified
Barriers to Cervical Cancer Screening and Perceptions Toward
Self-Collection of Human Papillomavirus in Southwest Virginia.
Public Health Nurs 33:539-546

Paasche-Orlow MK, Parker RM, Gazmararian JA et al (2005)
The prevalence of limited health literacy. J Gen Intern Med
20:175-184

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.



	Cancer Screening and Treatment Delays During the COVID-19 Pandemic and the Role of Health Literacy in Care Re-engagement: Findings from an NCI-Designated Comprehensive Cancer Center sample
	Abstract
	Introduction
	Methods
	Questionnaire Development
	Participants and Study Context
	Data Collection
	Statistical Analysis

	Results
	Discussion
	Implications for Cancer Education Programs

	Conclusion
	Acknowledgements 
	References


