
DOI: 10.1111/jrh.12648

OR I G I N A L A RT I C L E

Impact of the COVID-19 pandemic on rural and urban cancer
patients’ experiences, health behaviors, and perceptions

Anita R. Peoples PhD1,2 Laura B. Oswald PhD3 Jennifer Ose PhD1,2

Bailee Daniels BS1 Caroline Himbert BS1,2 Cassandra A. HathawayMPH3

Biljana Gigic PhD4 Anne C. Kirchhoff PhD1,5 Tengda LinMPH,MA1

Douglas GrossmanMD, PhD1,6 Jonathan TwardMD, PhD1,7

Thomas K. Varghese Jr. MD1,8 Jane C. Figueiredo PhD9 Adetunji T. ToriolaMD, PhD10

Anna BeckMD1,11 Courtney ScaifeMD1,8 David ShibataMD12

Paul LaStayo PhD1,13 Brian Gonzalez PhD3 Karen Salas BA1

Anjelica Ashworth BS1 CindyMatsenMD1,8 Cristina ChristensonMPH1

Debra S.MaMBA1 Howard ColmanMD, PhD1,14 Jason P. HuntMD1,8

Kevin B. JonesMD1,15 Catherine J. LeeMD1,11 Mikaela Larson BS1

TracyOnega PhD1,2 Wallace L. AkerleyMD1,11 Christopher I. Li MD, PhD16

Martin SchneiderMD4 Frank J. Penedo PhD17,18 ErinM. Siegel PhD3,#

Shelley S. Tworoger PhD3,# CorneliaM. Ulrich PhD1,2,#

1 Huntsman Cancer Institute, Salt Lake City, Utah, USA

2 Department of Population Health Sciences, University of Utah, Salt Lake City, Utah, USA

3 Department of Cancer Epidemiology, Division of Population Science, H. LeeMoffitt Cancer Center & Research Institute, Tampa, Florida, USA

4 Heidelberg University Hospital, Heidelberg, Germany

5 Department of Pediatrics, Division of Hematology/Oncology, University of Utah School ofMedicine, Salt Lake City, Utah, USA

6 Department of Dermatology, University of Utah, Salt Lake City, Utah, USA

7 Department of RadiationOncology, University of Utah, Salt Lake City, Utah, USA

8 Department of Surgery, University of Utah, Salt Lake City, Utah, USA

9 Department ofMedicine, Samuel Oschin Comprehensive Cancer Institute, Cedars-SinaiMedical Center, Los Angeles, California, USA

10Washington University School ofMedicine in St. Louis, St. Louis, Missouri, USA

11 Department of InternalMedicine, University of Utah, Salt Lake City, Utah, USA

12 University of Tennessee Health Science Center, Memphis, Tennessee, USA

13 Department of Physical Therapy and Athletic Training, University of Utah, Salt Lake City, Utah, USA

14 Department of Neurosurgery, University of Utah, Salt Lake City, Utah, USA

15 Department of Orthopedics, University of Utah, Salt Lake City, Utah, USA

16 FredHutchinson Cancer Research Center, Seattle,Washington, USA

17 Sylvester Comprehensive Cancer Center, Miami, Florida, USA

18 Departments of Psychology andMedicine, University ofMiami, Coral Gables, Florida, USA

J Rural Health. 2022;1–14. © 2022National Rural Health Association 1wileyonlinelibrary.com/journal/jrh

https://orcid.org/0000-0003-3645-3960
https://orcid.org/0000-0002-1633-3040
https://wileyonlinelibrary.com/journal/jrh


2 COVID-19 PANDEMIC AND CANCER

Correspondence

AnitaR. Peoples andCorneliaM.Ulrich,Hunts-

manCancer Institute,University ofUtah, 2000

Circle ofHopeDrive, Salt LakeCity,UT84112,

USA.

Email: anita.peoples@hci.utah.edu;

neli.ulrich@hci.utah.edu

#Theseauthors contributedequally.

Funding information

NationalCancer Institute,Grant/AwardNum-

bers: P30CA042014,R01CA189184,R01

CA207371,R01CA211705,U01CA206110;

HuntsmanCancerFoundation

Abstract

Purpose: The COVID-19 pandemic has disrupted many facets of life. We evaluated

pandemic-related health care experiences, COVID-19 prevention behaviors and mea-

sures, health behaviors, and psychosocial outcomes among rural and urban cancer

patients.

Methods: Among 1,472 adult cancer patients, who visited Huntsman Cancer Insti-

tute in the past 4 years and completed a COVID-19 survey (August-September 2020),

we assessed the impact of the pandemic on medical appointments, prevention/health

behaviors, and psychosocial factors, stratified by urbanicity.

Findings: Mean age was 61 years, with 52% female, 97% non-Hispanic White, and

27% were residing in rural areas. Rural versus urban patients were more likely to

be older, not employed, uninsured, former/current smokers, consume alcohol, and

have pandemic-related changes/cancellations in surgery appointments (all P<.05).

Changes/cancellations in other health care access (eg, doctor’s visits) were also com-

mon, particularly among urban patients. Urban versus rural patients were more likely

to socially distance, use masks and hand sanitizer, and experience changes in exercise

habits and in their daily lives (allP<.05). Less social interaction and financial stresswere

common among cancer patients but did not differ by urbanicity.

Conclusions: These findings suggest that the COVID-19 pandemic had a substan-

tial impact on cancer patients, with several challenges specific to rural patients. This

comprehensive study provides unique insights into the first 6 months of COVID-19

pandemic-related experiences and continuity of care among rural and urban cancer

patients predominantly from Utah. Further research is needed to better characterize

the pandemic’s short- and long-term effects on rural and urban cancer patients and

appropriate interventions.
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The COVID-19 pandemic is one of the most disruptive global events in

our recent history. Virtually, all areas of daily life have been impacted,

including access to medical care, health behaviors, and socioeconomic

stability.1–4 Patients with cancer, especially those undergoing active

treatment, are at higher risk of contractingCOVID-19 andhavingmore

severe disease.5–8 Cancer patients may also be more susceptible to

the negative repercussions of the pandemic because of their depen-

dence on the medical system for care, and elevated risk for financial

toxicity and distress.9–14 For example, delays or deferral of cancer-

related and other health care may negatively impact health outcomes

and increase patient anxiety.9–12,14 COVID-19 preventive behaviors,

including stay-at-home policies, social distancing, andmask-wearing to

lower infection risk,may increase social isolationof cancer patients and

survivors.12

Rurality may also influence cancer patients’ experiences during the

COVID-19 pandemic. Research has documented disparities between

cancer patients residing in rural versus urban areas, such that rural

cancer patients have less access to health care, poor health status,

unhealthy lifestyle factors, and worse clinical outcomes.15,16 Rural

communitiesmayalsobeparticularly vulnerable to thepandemic’s eco-

nomic and psychosocial impacts, and, thus, require different recovery

plans than those for urban areas.17 It also remains unclear whether

recommended health behaviors in cancer patients, such as physical

activity,18–21 maybe reduced,22,23 andwhether shifts in suchbehaviors

may disproportionately occur between rural and urban residences.24

Overall, rural cancer patients and survivors may be at greater risk for

adverse outcomes during the COVID-19 pandemic.

In response to the COVID-19 pandemic, our team established

the COVID-19 and Oncology Patient Experience Study (COPES)

consortium among 3 NCI-designated Cancer Centers: University of

Utah Huntsman Cancer Institute (HCI), University of Miami Sylvester

Comprehensive Cancer Center, and Moffitt Cancer Center. COPES

consortium’s goal is to longitudinally assess COVID-19 experiences

(eg, perceptions, symptoms, exposures, infection, and risk-mitigation

behaviors), health behaviors, health care access and use, psychoso-

cial factors, and quality of life among cancer patients and healthy
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participants. In this paper,we leverageddata from theCOPES survey at

HCI to describe the short-term effects of the COVID-19 pandemic on

cancer patients, and we explored differences by patients’ urbanicity.

METHODS

Study design and participant selection

The University of Utah Institutional Review Board approved this pro-

tocol, and all participants provided written informed consent. Partici-

pants included in the present analysis were adult cancer patients who

had visited HCI between 2016 and 2020, were enrolled in the Total

Cancer Care (TCC) study, the ColoCare Study (ClinicalTrials.gov iden-

tifier: NCT02328677), or the Precision-Exercise-Prescription (PEP)

study (ClinicalTrials.gov identifier: NCT03306992),25–27 and com-

pleted a COVID-19 survey between August and September 2020

either electronically, in person/viamail (paper-based questionnaire), or

over the phone. Briefly, the TCC study is an observational study and

eligible participants include men and women, aged 18 years or older,

with any cancer diagnosis, benign tumors, or healthy controls.25 The

ColoCare Study is a multicenter, prospective cohort of adult men and

women, ages 18-89, with newly diagnosed colorectal cancer (stages

I-IV).26 The PEP study is a randomized controlled trial in lung cancer

patients (any stage), over 18 years old, and undergoing surgery.27

Survey administration

Eligible participants were invited to complete the COVID-19 survey

between August and September 2020 via email. The survey was com-

pleted online using the Research Electronic Data Capture (REDCap)

system.28 For nonresponders to email or those participants who did

not have an email available, we provided a paper-based survey via mail

or at patient’s clinic visit or conducted the survey over phone, based on

participant preference. The participants were sent up to 3 automated

reminders via email or contacted over phone over a period of 1 month

to complete the survey. The COVID-19 survey response rates for TCC,

PEP, and ColoCare studies ranged from 14% to 57%.

Measures

Demographic, clinical, and behavioral characteristics

Sociodemographic and clinical characteristics, namely, age, sex,

race, ethnicity, tumor site, and tumor stage, were abstracted from

electronic medical records. Participants reported their body-

mass-index (BMI; if self-reported BMI was missing, it was abstracted

from medical records), current cancer treatments, and employment,

insurance, and living status. A measure of health status was adapted

from the 12-item Short-Form Health Survey quality-of-life (QoL)

measure.29 Urbanicity was computed from self-reported zip codes (if

self-reported zip code was missing, it was abstracted from medical

records) and the Rural-Urban Commuting Area Codes (RUCA) classi-

fication system;30 zip codes with ≥30% of workers going to a Census

Bureau-defined Urbanized Area were coded as urban (RUCA codes:

1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 5.1, 7.1, 8.1, and 10.1), while the remaining zip

codes as rural (RUCA codes: 4.0, 4.2, 5.0, 5.2, 6.0, 6.1, 7.0, 7.2, 7.3, 7.4,

8.0, 8.2, 8.3, 8.4, 9.0, 9.1, 9.2, 10.0, 10.2, 10.3, 10.4, 10.5, and 10.6).

Health care experiences

Adapted items from an American Cancer Society survey31 captured

self-reported changes in participants’ cancer-related health care, other

health care, and use of telemedicine.

COVID-19 risk-mitigation measures and perceptions

Participants indicated how often they engaged in COVID-19 risk-

mitigation behaviors, such as “leaving house for routine errands,”

“social distancing (ie, staying ∼6 feet away from anyone who is not liv-

ing in your household),” and “use of face masks and hand sanitizer.”

Itemswere assessed on a 5-point scale from 1 (never) to 5 (very often).

Patients’ perceived likelihood of contracting COVID-19 was assessed

on a 5-point scale from 1 (very unlikely) to 5 (very likely).

Health behaviors

Participants reported their current/recent smoking status (if self-

reported ever smoking status, ie, at least 100 cigarettes in their lifetime

wasmissing, itwas abstracted frommedical records), alcohol consump-

tion, and marijuana and/or CBD oil use. They also reported changes in

the use of these products, and engaging in exercise since the pandemic

started.

Psychosocial factors

Participants reported changes in daily life and financial stress on a Lik-

ert scale from 1 (not at all) to 5 (a lot/very much).32 Participants rated

changes in social interaction on a scale from 1 (much less social inter-

action) to 5 (a lot more social interaction). Difficulties that could not

be overcome (taken from the Perceived Stress Scale)33,34 and feeling

lonely were assessed on a scale: 1 (never) to 5 (often/always).

Statistical analyses

Descriptive statistics (means + standard deviations or %) were per-

formed for all variables of interest. T-tests for continuous vari-

ables and χ-square tests for categorical variables were used to

determine statistically significant differences (P<.05) between urban
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and rural areas. Statistical analyses were performed using SPSS

version 27.

RESULTS

Patient characteristics

A total of 1,472 cancer patients completed the survey, with 96% com-

pleted the online version, while only 4% completed the paper-based

questionnaire and <1% over the phone. Briefly, the mean age was 61

years (range 20-92) and 52%were females. Participants were predom-

inantly non-Hispanic/Latino White. Most were diagnosed with can-

cer stage I-III (81%) and fell within the overweight-obese range, with

the average BMI being 28.1 kg/m2. Most participants were from Utah

(71%), and 27% from rural areas (Table 1).

Patients from rural versus urban areas were more likely to be older

(63 vs 60 years; P= .002), American Indian/Alaska Native (3% vs 0.1%;

P<.001), not employed (65% vs 56%; P = .01), without health insur-

ance (3% vs 1.4%; P = .02), and on Medicare (57% vs 44%; P<.001).

Among those who were not currently employed, 3% of urban and rural

patients lost their occupation due to the pandemic, while 77% of rural

and 70% of urban patients were retired (P = .08). Rural patients were

also less likely to complete electronic surveys as compared to urban

patients (93% vs 97%; P<.001). Only 12% of rural and 10% of urban

patients were living alone, while a higher proportion of urban ver-

sus rural patients were living with family members (27% vs 19%; P =

.004). Across groups, the majority (>80%) reported “good” to “excel-

lent” health.

Health care experiences

Nearly 1 in 3 patients reported currently receiving treatment at HCI

(Table2).Due to thepandemic, almostone-thirdofbothurbanand rural

patients hadamedical appointment changedor cancelled, and themost

commonly affected appointments were doctors’ visits (80%) followed

by imaging (19%), bloodwork (17%), and cancer screenings or biopsies

(14%), while appointments for chemotherapy (3%) and radiation ther-

apy (1%) were minimally affected; with no differences between the 2

groups (Figure 1). Although surgery appointments were also minimally

affected for all patients (4%), rural versus urban patients were more

likely to report a change or cancellation (7% vs 3%; P = .03). Further,

25% of rural while 17% of urban patients had their imaging appoint-

ments affected (P= .05). Overall, nearly two-thirds of patients changed

an in-person visit to a telemedicine visit.

COVID-19 risk-mitigation measures and perceptions

Since the pandemic started, 27% of urban and 33% of rural patients

reported leaving their house to run routine errands “fairly often” or

“very often” (P= .32; Table 3). Although the majority (>80%) practiced

COVID-19 risk-mitigation behaviors “fairly/very often,” urban versus

rural patients were more likely to practice social distancing (93% vs

85%; P<.001), wear face masks (94% vs 83%; P<.001), and use hand

sanitizer (85% vs 81%; P= .01; Figure 1). Twenty-two percent of urban

patients while 16% of rural patients also felt they were “somewhat” to

“very” likely to contract COVID-19 (P= .14).

Health behaviors

While the majority of patients (72%) were never smokers, rural ver-

sus urban patients were more likely to be current (4% vs 2%) or for-

mer smokers (34% vs 22%; P<.001; Table 4). Rural patients were more

likely to consume alcohol regularly in the past year than urban patients

(25%vs15%;P<.001),with relatively small increases (6%) or decreases

(5%) in alcohol consumption due to the pandemic in both groups. About

14% of all patients reported using marijuana and/or CBD oil in the

past month, of which urban versus rural patients were more likely to

report an increased marijuana/CBD oil use since the pandemic started

(22% vs 10%; P= .049), while rural versus urban patientsmore likely to

decrease the use (14% vs 5%; P= .049).

Changes in exercise habits due to the pandemic were more com-

monly reported by urban versus rural patients (52% vs 36%; P<.001;

Table 4). Of those who reported a change, 46% of both urban and rural

patients exercised less, 21% exercised more, and 21% did not exercise

regularly, with no differences by urbanicity.

Psychosocial factors

Most patients experienced “somewhat” to “a lot” of change in their

daily lives due to the pandemic, with urban versus rural patients being

more likely to report “a lot” of change in daily life (35% vs 23%; P<.001;

Table 5; Figure 1). No significant differences were observed between

urban and rural patients regarding social interaction, feelings of loneli-

ness, difficulties piling up, or financial stress (all P>.70).

DISCUSSION

To our knowledge, this is the first report using a large cohort to

describe the effects of the COVID-19 pandemic on rural and urban

cancer patients. We observed that rural versus urban patients were

more likely to be older, not employed, uninsured, and have unhealthy

behaviors (eg, smoking), consistent with prior research.35 Rural ver-

sus urban patients were also more likely to report a change or

cancellation for surgery and imaging services due to the pandemic.

Conversely, urban versus rural patients were more likely to follow

COVID-19 risk-mitigation behaviors and experience changes in exer-

cise habits and their daily lives. Most other factors, including a change

or cancellation of doctor’s visits, changes in health behaviors, as well as

psychosocial changes (eg, loneliness) due to the pandemic were similar

across the 2 populations.
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TABLE 1 Characteristics of the study population

Characteristics Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

Age

Mean (SD) 61.1 (13.4) 60.4 (13.6) 62.9 (12.8) .002

Range 20-92 20-92 22-86

Sex, n (%)

Male 701 (47.6%) 513 (47.6%) 188 (47.7%) .97

Female 771 (52.4%) 565 (52.4%) 206 (52.3%)

Race, n (%)a

White 1,404 (97.3%) 1,030 (97.5%) 374 (96.6%) <.001

Asian 13 (0.9%) 13 (1.2%) 0 (0%)

American Indian or Alaska

Native

12 (0.8%) 1 (0.1%) 11 (2.8%)

Other 14 (1.0%) 12 (1.1%) 2 (0.5%)

Ethnicity, n (%)a

Hispanic/Latino 53 (3.9%) 39 (3.9%) 14 (3.8%) .94

Non-Hispanic/Latino 1,323 (96.1%) 967 (96.1%) 356 (96.2%)

BMI (kg/m2)a

Mean (SD) 28.1 (6.2) 28.1 (6.4) 27.9 (5.7) .50

Tumor stage, n (%)a

In situ 31 (2.8%) 23 (3.0%) 8 (2.5%) .08

I 393 (36.0%) 288 (37.2%) 105 (33.0%)

II 267 (24.4%) 190 (24.5%) 77 (24.2%)

III 230 (21.0%) 146 (18.8%) 84 (26.4%)

IV 172 (15.7%) 128 (16.5%) 44 (13.8%)

Tumor site, n (%)a

Breast 202 (14.5%) 149 (14.7%) 53 (14.0%) <.001

GI tract 194 (14.0%) 118 (11.7%) 76 (20.1%)

Lung 110 (7.9%) 69 (6.8%) 41 (10.8%)

Hematologic neoplasms 245 (17.6%) 193 (19.1%) 52 (13.8%)

Melanoma 82 (5.9%) 60 (5.9%) 22 (5.8%)

Prostate 184 (13.2%) 127 (12.5%) 57 (15.1%)

Other 373 (26.8%) 296 (29.2%) 77 (20.4%)

Surveymodality, n (%)

Electronic survey 1,408 (95.7%) 1,043 (96.8%) 365 (92.6%) <.001

Paper-based survey 60 (4.1%) 31 (2.9%) 29 (7.4%)

Phone survey 4 (0.3%) 4 (0.4%) 0 (0%)

Employment status, n (%)a

Employed full time 498 (33.9%) 385 (35.8%) 113 (28.7%) .01

Employed part time 120 (8.2%) 93 (8.6%) 27 (6.9%)

Not currently employed 852 (58.0%) 598 (55.6%) 254 (64.5%)

Not currently employed, n (%)a,b

Retired 613 (71.9%) 418 (69.9%) 195 (76.8%) .08

Lost job due to COVID-19 21 (2.5%) 14 (2.3%) 7 (2.8%)

Other reasons 218 (25.6%) 166 (27.8%) 52 (20.5%)

Heath insurance status, n (%)a

Yes, any health insurance 1,440 (98.1%) 1,059 (98.6%) 381 (96.7%) .02

(Continues)
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TABLE 1 (Continued)

Characteristics Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

No 28 (1.9%) 15 (1.4%) 13 (3.3%)

Health insurance type, n (%)a,c,d

Employer-provided 704 (48.9%) 552 (52.1%) 152 (39.9%) <.001

Medicare 682 (47.4%) 464 (43.8%) 218 (57.2%) <.001

Medicaid 75 (5.2%) 49 (4.6%) 26 (6.8%) .10

Self-provided 211 (14.7%) 149 (14.1%) 62 (16.3%) .30

Other 183 (12.7%) 132 (12.5%) 51 (13.4%) .64

Current living arrangement, n (%)d

Living alone 149 (10.1%) 102 (9.5%) 47 (11.9%) .17

Living with spouse/partner 1,138 (77.3%) 833 (77.3%) 305 (77.4%) .96

Living with other family

members

362 (24.6%) 286 (26.5%) 76 (19.3%) .004

Living with other people 27 (1.8%) 24 (2.2%) 3 (0.8%) .06

Living with pet/s 255 (17.3%) 181 (16.8%) 74 (18.8%) .37

Health status, n (%)a

Excellent 174 (11.9%) 131 (12.2%) 43 (10.9%) .40

Very good 568 (38.7%) 432 (39.4%) 145 (36.8%)

Good 506 (34.5%) 363 (33.8%) 143 (36.3%)

Fair 187 (12.7%) 137 (12.8%) 50 (12.7%)

Poor 33 (2.2%) 20 (1.9%) 13 (3.3%)

Note: Datamight not add to 100% because of rounding.

Abbreviations: BMI, bodymass index; SD, standard deviation.
aMissing values due to skip patterns or nonresponse not shown.
bAmong responders whowere not currently employed.
cAmong responders who had health insurance coverage.
dParticipants could select multiple answers, so datamight not add up to 100%.

Regardless of urbanicity, we observed that approximately one-third

of cancer patients had a health care appointment changed or can-

celled, and doctor’s visits were the most frequently affected appoint-

ments. Only a small proportion of our patients reported changes or

cancellations for imaging, bloodwork, cancer screenings/biopsies, and

active cancer treatments, with limited changes to essential cancer

care from March to September 2020. However, rural patients were

more likely to report a change or cancellation in surgery and imaging

appointments. This is consistent with prior research showing that elec-

tive surgeries36 and imaging services37–39 were delayed or cancelled

during the initial phase of the COVID-9 pandemic. Nearly all states,

includingUtah, issued emergency executive orders postponing elective

surgeries and medical procedures between March and April 2020.40

Nonurgent imaging services that were considered general elective

screening appointments, particularly lung and breast screenings, were

also impacted,41 with cancer surveillance and diagnostic services drop-

ping by more than 50%.39 The observed changes in surgery and imag-

ing utilization between our rural and urban patients likely reflect the

impact of facility closures, reduced lung and breast imaging capacity

at facilities, travel barriers, combined with patients’ willingness to go

to medical clinics as well as access to medical care (eg, loss of health

insurance). For instance, rural patients in our study were significantly

older thanurbanpatients,whichmayhave led to rural patients avoiding

hospitals for fear of contracting COVID-19 as elderly individuals are

more susceptible to having severe disease. Also, a significantly higher

proportion of rural versus urban patients had a lung cancer diagnosis,

potentially requiring lung imaging, whichwas impacted during the pan-

demic. Having to travel long-distances to specialized equipment, with

less time-sensitivity compared to other cancer treatments (eg, radia-

tion oncology) may have also resulted in the disparity.

Overall, our data are consistent with emerging trends show-

ing that delivery of cancer care during the pandemic has been

challenging because of the risk of infection or potential complica-

tions from contracting COVID-19, especially among immunocompro-

mised patients.10,11,42,43 A recent survey (n = 1,219) estimated that

half of the individuals with cancer experienced a COVID-19-related

health care delay,31 although in our study we did not observe a

delay or cancellation of critical cancer treatments. Additionally, stay-

at-home policies and travel restrictions, loss of employment and

employment-based health insurance, and financial loss may further

contribute to the inability to obtain cancer care, affecting rural patients

disproportionately.44,45

A significant proportion of all patients (62%), independent of uban-

icity, rescheduled an appointment to a telehealth visit. Previous studies



PEOPLES ET AL. 7

TABLE 2 Health care experiences of cancer patients by rural and urban areas

Health care experiences Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

Current patient status at HCI, n (%)a

Have cancer and currently

receiving treatment

417 (30.8%) 320 (32.1%) 97 (27.3%) .18

Have cancer and completed

cancer treatment

877 (64.9%) 632 (63.4%) 245 (69.0%)

Have cancer and came for

second opinion

23 (1.7%) 16 (1.6%) 7 (2.0%)

Other 35 (2.6%) 29 (2.9%) 6 (1.7%)

Any current treatments, n (%)a,b,c

Surgery 58 (13.9%) 43 (13.4%) 15 (15.5%) .61

Chemotherapy 155 (37.2%) 113 (35.3%) 42 (43.3%) .15

Radiation therapy 26 (6.2%) 17 (5.3%) 9 (9.3%) .16

Immunotherapy 60 (14.4%) 48 (15.0%) 12 (12.4%) .52

Hormonal therapy 54 (12.9%) 43 (13.4%) 11 (11.3%) .59

Other 53 (12.7%) 46 (14.4%) 7 (7.2%) .06

None of the above

treatments

32 (7.7%) 22 (6.9%) 10 (10.3%) .27

Not receiving any treatment 53 (12.7%) 46 (14.4%) 7 (7.2%) .06

Change/cancellation inmedical appointments due to pandemic, n (%)a

No 917 (62.3%) 680 (63.1%) 237 (60.2%) .52

Yes 434 (29.5) 313 (29.1%) 121 (30.7%)

Did not have an

appointment

120 (8.2%) 84 (7.8%) 36 (9.1%)

Type of medical appointments changed/cancelled due to pandemic, n (%)a,c,d

Doctor’s visit 348 (80.2%) 254 (81.2%) 94 (77.7%) .42

Bloodwork 73 (16.8%) 55 (17.6%) 18 (14.9%) .50

Cancer screening 54 (12.4%) 36 (11.5%) 18 (14.9%) .34

Biopsy 7 (1.6%) 4 (1.3%) 3 (2.5%) .40

Imaging 82 (18.9%) 52 (16.6%) 30 (24.8%) .05

Surgery 18 (4.1%) 9 (2.9%) 9 (7.4%) .03

Chemotherapy 11 (2.5%) 9 (2.9%) 2 (1.7%) .74

Radiation therapy 3 (0.7%) 2 (0.6%) 1 (0.8%) 1.00

Other 30 (6.9%) 25 (8.0%) 5 (4.1%) .16

Doctor’s visit rescheduled as virtual visit due to pandemic, n (%)a,d

No 165 (38.3%) 116 (37.4%) 49 (40.5%) .56

Yes 266 (61.7%) 194 (62.6%) 72 (59.5%)

Note: Datamight not add to 100% because of rounding.
aMissing values due to skip patterns or nonresponse not shown.
bAmong responders who have cancer andwere currently receiving treatment.
cParticipants could select multiple answers, so datamight not add up to 100%.
dAmong responders who had a change/cancellation inmedical appointment due to pandemic.

have indicated that less than 5% of cancer patients used telemedicine

before COVID-19.46–49 However, the pandemic has accelerated the

rapid adoption of telemedicine, and this could have positive effects

on cancer care, particularly for rural cancer patients,50–52 although

this population may have barriers to accessing telemedicine due to

limited technology access and/or lower digital literacy.53–55 Nonethe-

less, telemedicine could potentially improve cancer care delivery for

patients living in rural areas by providing easier access to care. For

example, 30%of patients seen atHCI travel>150miles to receive care,

making telemedicine a central opportunity.

COVID-19 risk-mitigation measures have been strongly recom-

mended for those who are elderly or have chronic conditions, such
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F IGURE 1 (A) Compliance with COVID-19 risk-mitigation efforts; (B) impact on cancer care

as cancer patients and survivors. During March-September 2020,

the Utah state directed all people to voluntarily stay at home as

much as possible except for essential travel, as well as advising peo-

ple to maintain 6 feet distance from others when outside the home

with mask requirement when social distancing was not possible. The

“Lockdown” period in Utah was only from March 27 to April 30,

2020. Nonetheless, urban populations in Utah were more likely to

adhere to the recommendations for a longer time period. Consis-

tent with other studies,42,56 most urban and rural cancer patients

(>80%) in our study adhered to accepted risk-mitigation measures

as recommended by the state, although adherence was slightly lower

among rural patients. This could be due to social attitudes or urban

patients’ perceptions that they had a higher likelihood of contracting

the COVID-19 infection. Indeed, rates of COVID-19 infection were

initially higher in urban versus rural areas, although this trend has

changed.57,58

Rural patients were also more likely to be current or former

smokers and report higher alcohol consumption. This is consistent

with previous research showing that some high-risk behaviors may

disproportionately occur in those living in rural areas.24 More than

one-fourth of urban and rural patients reported increased tobacco

usage due to the pandemic, similar to that reported by other studies,59

perhaps in response to pandemic-related stress. Nonetheless, similar

proportions of urban and rural patients reduced their use of tobacco

products. We also noted that few urban and rural patients decreased

their alcohol consumption due to the pandemic. Social smokers and
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TABLE 3 COVID-19 risk-mitigationmeasures and perceptions of cancer patients by rural and urban areas

COVID-19 risk-mitigation

measures during the

pandemic and perceptions Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

Regularly leaving house for routine errands, n (%)

Never 35 (2.4%) 27 (2.5%) 8 (2.0%) .32

Almost never 297 (20.2%) 222 (20.6%) 75 (19.0%)

Sometimes 723 (49.1%) 540 (50.1%) 183 (46.4%)

Fairly often 332 (22.6%) 230 (21.3%) 102 (25.9%)

Very often 85 (5.8%) 59 (5.5%) 26 (6.6%)

Practicing social distancing, n (%)a

Never 16 (1.1%) 12 (1.2%) 4 (1.1%) <.001

Almost never 20 (1.4%) 8 (0.8%) 12 (3.3%)

Sometimes 93 (6.7%) 53 (5.1%) 40 (10.9%)

Fairly often 242 (17.3%) 174 (16.9%) 68 (18.5%)

Very often 1,027 (73.5%) 783 (76.0%) 244 (66.3%)

Regular facemask use, n (%)a

Never 4 (0.3%) 3 (0.3%) 1 (0.3%) <.001

Almost never 23 (1.7%) 12 (1.2%) 11 (3.3%)

Sometimes 90 (6.8%) 46 (4.7%) 44 (13.3%)

Fairly often 169 (12.8%) 109 (11.0%) 60 (18.1%)

Very often 1,032 (78.3%) 817 (82.8%) 215 (65.0%)

Regular hand sanitizer use, n (%)a

Never 10 (0.8%) 8 (0.8%) 2 (0.6%) .01

Almost never 55 (4.2%) 41 (4.2%) 14 (4.2%)

Sometimes 149 (11.3%) 101 (10.2%) 48 (14.5%)

Fairly often 272 (20.6%) 188 (19.0%) 84 (25.4%)

Very often 832 (63.1%) 649 (65.8%) 183 (55.3%)

Perceived likelihood of contracting COVID-19, n (%)a

Very unlikely 342 (24.2%) 242 (23.4%) 100 (26.5%) .14

Somewhat unlikely 398 (28.2%) 294 (28.4%) 104 (27.6%)

Neither unlikely or likely 389 (27.5%) 276 (26.6%) 113 (30.0%)

Somewhat likely 233 (16.5%) 183 (17.7%) 50 (13.3%)

Very likely 51 (3.6%) 41 (4.0%) 10 (2.7%)

Note: Datamight not add to 100% because of rounding.
aMissing values due to skip patterns or nonresponse not shown.

drinkers had less opportunity to engage in these high-risk behaviors

with stay-at-home policies.59 Marijuana became legal for medical use

inUtah in 2018, and a significant proportion (14%) of patients reported

use, with modest increases as a result of the pandemic, particularly

among urban patients. Reduced use among rural residents with the

pandemic may be related to access or financial reasons. Increased sub-

stance use among the patients may be part of coping mechanisms for

pandemic-related stress and social isolation.60

Physical activity is known to have beneficial effects on immune

function, sleep, and mental health,61–66 and has been associated with

improvedQoL and lowermortality among individualswith cancer.18–21

Although urban versus rural patients experienced more changes in

their exercise habits due to the pandemic, almost half of both patient

groups reported exercising less. This is consistent with recent studies

reporting decreased physical activity levels during the pandemic,67,68

potentially due to stay-at-home policies, self-isolation, and closure of

gyms.22,23

Our findings showed that most patients experienced some change

in their daily lives due to the pandemic, particularly for urban resi-

dents, and almost half of all patients reported some financial stress and

reduced social interaction. Despite this, fewer than 10% experienced

loneliness and challenges tomanage difficulties, with no differences by

rural-urban residences. A recent survey among older adults found that

about27%were lonely at least someof the timeduring thepandemic.67
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TABLE 4 Health behaviors of cancer patients by rural and urban areas

Health behaviors Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

Current smoking status, n (%)a

Never 1,054 (72.4%) 813 (76.2%) 241 (62.0%) <.001

Former 368 (25.3%) 236 (22.1%) 132 (33.9%)

Current 34 (2.3%) 18 (1.7%) 16 (4.1%)

Change in frequency of tobacco use since COVID-19 pandemic, n (%)a,b

No, using the same amount

compared to before

11 (50.0%) 8 (57.1%) 3 (37.5%) .44

Yes, usedmore compared to

before

6 (27.3%) 4 (28.6%) 2 (25.0%)

Yes, used less compared to

before

5 (22.7%) 2 (14.3%) 3 (37.5%)

Alcohol consumption in past year, n (%)a

Never 686 (52.0%) 558 (56.5%) 128 (38.8%) <.001

Less than once amonth 150 (11.4%) 100 (10.1%) 50 (15.2%)

Once amonth to twice a week 251 (19.0%) 182 (18.4%) 69 (20.9%)

3-4 times a week to every day 231 (17.5%) 148 (15.0%) 83 (25.2%)

Change in alcohol consumption habits since COVID-19 pandemic, n (%)a

No 1,110 (89.3%) 839 (89.4%) 271 (88.9%) .60

Yes, increased drinking 68 (5.5%) 53 (5.7%) 15 (4.9%)

Yes, decreased drinking 65 (5.2%) 46 (4.9%) 19 (6.2%)

Marijuana/CBD oil use in the past month, n (%)a

No 1,260 (85.8%) 928 (86.2%) 332 (84.7%) .73

Yes, marijuana only 64 (4.4%) 45 (4.2%) 19 (4.8%)

Yes, CBD oil only 88 (6.0%) 60 (5.6%) 28 (7.1%)

Yes, bothmarijuana and CBD oil 49 (3.3%) 37 (3.4%) 12 (3.1%)

Not sure if used these products 7 (0.5%) 6 (0.6%) 1 (0.3%)

Change inmarijuana/CBD oil use since COVID-19 pandemic, n (%)a,c

No, using the same amount

compared to before

125 (74.0%) 88 (73.3%) 37 (75.5%) .049

Yes, usedmore compared to

before

31 (18.3%) 26 (21.7%) 5 (10.2%)

Yes, used less compared to

before

13 (7.7%) 6 (5.0%) 7 (14.3%)

Change in exercise habits since pandemic, n (%)a

No 774 (52.7%) 522 (48.5%) 252 (64.0%) <.001

Yes 696 (47.3%) 554 (51.5%) 142 (36.0%)

Type of change in exercise habits since pandemic, n (%)a,d,e

Don’t exercise regularly 137 (20.9%) 108 (20.7%) 29 (22.1%) .71

Exercising less 323 (46.4%) 260 (46.9%) 63 (44.4%) .58

Exercisingmore 148 (21.3%) 120 (21.7%) 28 (19.7%) .61

Exercising in different location 166 (23.9%) 134 (24.2%) 32 (22.5%) .68

Other 21 (3.0%) 15 (2.7%) 6 (4.2%) .41

Note: Datamight not add to 100% because of rounding.
aMissing values due to skip patterns or nonresponse not shown.
bAmong responders whowere current smokers.
cAmong responders who usedmarijuana and/or CBD oil in the past month.
dAmong responders whose exercised habits changed.
eParticipants could select multiple answers, so datamight not add up to 100%.
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TABLE 5 Psychosocial factors of cancer patients by rural and urban areas

Psychosocial factors Total (N= 1,472) Urban (N= 1,078) Rural (N= 394) P-value

Change in daily life due to pandemic, n (%)a

Not at all 58 (3.9%) 30 (2.8%) 28 (7.1%) <.001

A little 204 (13.9%) 124 (11.5%) 80 (20.4%)

Somewhat 320 (21.8%) 229 (21.2%) 91 (23.2%)

Amoderate amount 421 (28.6%) 318 (29.5%) 103 (26.2%)

A lot 468 (31.8%) 377 (35.0%) 91 (23.2%)

Change in social interaction in the past month, n (%)a

I havemuch less social

interaction

651 (44.3%) 491 (45.6%) 160 (40.6%) .12

I have a little less social

interaction

358 (24.4%) 251 (23.3%) 107 (27.2%)

My social interaction has

not changedmuch

377 (25.6%) 266 (24.7%) 111 (28.2%)

I have a little more social

interaction

77 (5.2%) 62 (5.8%) 15 (3.8%)

I have a lot more social

interaction

7 (0.5%) 6 (0.6%) 1 (0.3%)

Felt lonely in the past month, n (%)a

Never 494 (33.6%) 358 (33.2%) 136 (34.6%) .71

Rarely 488 (33.2%) 350 (32.5%) 138 (35.1%)

Sometimes 396 (26.9%) 299 (27.8%) 97 (24.7%)

Usually 77 (5.2%) 58 (5.4%) 19 (4.8%)

Always 15 (1.0%) 12 (1.1%) 3 (0.8%)

Difficulties piling up that could not be overcome in the past month, n (%)a

Never 643 (43.8%) 466 (43.3%) 177 (45.0%) .46

Almost never 439 (29.9%) 320 (29.7%) 119 (30.3%)

Sometimes 280 (19.1%) 206 (19.1%) 74 (18.8%)

Fairly often 78 (5.3%) 64 (5.9%) 14 (3.6%)

Often 29 (2.0%) 20 (1.9%) 9 (2.3%)

Financially stressed in the past month, n (%)a

Not at all 763 (51.9%) 564 (52.4%) 199 (50.5%) .50

A little bit 417 (28.3%) 293 (27.2%) 124 (31.5%)

Somewhat 137 (9.3%) 105 (9.7%) 32 (8.1%)

Quite a bit 97 (6.6%) 74 (6.9%) 23 (5.8%)

Verymuch 57 (3.9%) 41 (3.8%) 16 (4.1%)

Note: Datamight not add to 100% because of rounding.
aMissing values due to skip patterns or nonresponse not shown.

COVID-19 risk-mitigation strategies have resulted in social isolation,

which may present challenges for patients already at risk for distress

and loneliness and for whom such contactmay be critical.12 COVID-19

risk-mitigation strategies have also led to financial hardship due to loss

of employment, income, or health insurance.12,69 Consequently, rural

and urban cancer patients are a vulnerable population due to the com-

bined physical, social, and emotional demands of cancer and COVID-

19 and the costs of cancer care and financial strain imposed by the

pandemic.9

This study’s primary limitation is that most patients were White,

non-Hispanic/Latino, hadhealth insurance,mostly fromUtah, and from

an NCI-designated Comprehensive Cancer Center. Thus, our results

may not be generalizable to those with different racial and ethnic

backgrounds, lower socioeconomic status, or those from other states

who may have had different COVID-19 state-wide policies, as well

as patients seen at community oncology clinics. Additionally, infor-

mation on income and level of education was not available for most

of the patients in this study. Since socioeconomic disparities may be
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associated with COVID-19 pandemic, future studies need to evalu-

ate these social determinants of health among rural and urban can-

cer patients in the context of the pandemic. In alignment with prior

research,70,71 we used a dichotomous RUCA classification of patients

into rural or urban areas. Future research should also include more

detailed urban-rural local classifications, as well as identify useful spa-

tial patterns andneighborhoodcharacteristics toprovidemore insights

into howneighborhood contextsmay affect cancer patients’ pandemic-

related experiences. Lastly, since this analysis was cross-sectional,

we plan to evaluate longitudinal changes in rural and urban cancer

patients’ experiences with COVID-19 in the context of the evolving

pandemic.

CONCLUSIONS

This large and comprehensive study provides unique insights into the

first 6 months of COVID-19 pandemic-related experiences and con-

tinuity of care among rural and urban cancer patients predominantly

from Utah and its societal impacts. Our findings showed that rural

cancer patients compared to urban patients were more likely to be

not employed, uninsured, and have cancer-risk behaviors (eg, smoking)

necessitating the need to identify predictors of risk and appropriate

interventions. Urban patients were more likely to practice COVID-19

risk-mitigation behaviors, increase their marijuana/CBD oil use during

the pandemic, and experience changes in exercise habits and their daily

lives compared to rural patients. While changes in health care delivery

were common among both rural and urban patients, essential cancer

care coordinated by an NCI-designated Comprehensive Cancer Cen-

ter continuedwithminimal disruptions. Given the substantial adoption

and utilization of telemedicine we observed, we recommend the for-

mal adoption of this practice after the pandemic to address the needs

of both urban and rural populations who have challenges in access-

ing health care. Further research is needed to better characterize the

pandemic’s short- and long-term effects on cancer patients in rural

and urban settings, identify at-risk groups, and guide psychosocial pro-

grams that address the unique needs and challenges faced by rural and

urban cancer patients during this, and future, pandemics.
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