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ABSTRACT

Background. The coronavirus disease 2019 (COVID-19)

pandemic increased the use of telehealth within medicine.

Data on sociodemographic and clinical characteristics

associated with telehealth utilization among cancer surgical

patients have not been well-defined.

Methods. Cancer patients who had a surgical oncology

visit at the James Cancer Hospital in March 2020–May

2021 were included. Patient demographic and clinical

characteristics were recorded; access to modern informa-

tion technology was measured using the Digital Divide

Index (DDI). A logistic regression model was used to

assess odds of receiving a telehealth.

Results. Among 2942 patients, median DDI was 18.2

(interquartile range 17.4–22.1). Patients were most often

insured through managed care (n = 1459, 49.6%), fol-

lowed by Medicare (n = 1109, 37.7%) and Medicaid

(n = 267, 9.1%). Overall, 722 patients (24.5%) received at

least one telehealth visit over the study period. On multi-

variable analysis, age (odds ratio [OR] 0.89, 95%

confidence interval [CI] 0.80–0.98 per 10-year increase),

sex (male vs. female: OR 1.83, 95% CI 1.45–2.32), cancer

type (pancreatic vs. breast: OR 9.19, 95% CI 6.38–13.23;

colorectal vs. breast: OR 5.31, 95% CI 3.71–7.58), insur-

ance type (Medicare vs. Medicaid: OR 1.58, 95% CI

1.04–2.41) and county of residence (distant vs.

neighboring: OR 1.33, 95% CI 1.06–1.66) were associated

with increased odds of receiving a telehealth visit. Patients

from high DDI counties were not less likely to receive

telehealth visits versus patients from low DDI counties (OR

1.15, 95% CI 0.85–1.57).

Conclusions. Several patient sociodemographic and clin-

ical characteristics had an impact on the likelihood of

receiving a telehealth visit versus an in-person visit, sug-

gesting that telehealth may not be equally accessible to all

surgical oncology patients.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic

has had a dramatic impact on health care delivery, causing

a surge in the utilization of telehealth services.1 Tele-

medicine has been touted as a way to minimize patient

exposure to the pandemic without compromising care. In

turn, regulatory agencies have facilitated the increased

implementation of telehealth during the ongoing public

health crisis.2–4 As a result, the weekly number of Medi-

care beneficiaries who received telehealth services

skyrocketed from approximately 13,000 prior to the pan-

demic to nearly 1.7 million in April 2020.5 While the

sudden increase in telemedicine utilization was a response

to the COVID-19 outbreak, it has reshaped the US health

care delivery systems in ways that are likely to have lin-

gering effects long after the ongoing pandemic has waned.6

In fact, some temporary measures implemented to broaden

the accessibility of telehealth by the Centers of Medicare

and Medicaid Services have since become permanent.7
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The expansion of telehealth services has involved mul-

tiple surgical specialties, which have traditionally been

reluctant to adopt newer information technology in health

care delivery.8 While examples of the use of telemedicine

in pre- and postoperative care prior to the COVID-19

pandemic exist, data on this topic have been sparce.9,10 The

implementation of telemedicine in surgical care may offer

several potential advantages, especially within the context

of surgical oncology. For example, surgical oncology

patients have been reported to have a higher likelihood of

optimal outcomes when treated at high-volume cen-

ters.11–13 However, the resulting regionalization of surgical

cancer care to large, high-volume hospitals often requires

patients to travel longer distances to obtain high-quality

care.14 Telemedicine holds the promise of allowing high-

volume centers to more easily evaluate and follow-up with

patients from distant areas, thus avoiding fragmentation of

postoperative care.15

The ability of telehealth services to reach certain pop-

ulations of patients, including individuals from rural and

socially disadvantaged areas, has however been a growing

concern.16,17 In particular, the impact of the digital divide

on the ability to access telehealth services has been a topic

of interest.18,19 The digital divide is defined as the gap

between populations and regions that have access to

modern information technology and those individuals who

do not. The potential role of the digital divide to perpetuate

health inequities has caused the American Medical Infor-

matics Association to call for its inclusion as a social

determinant of health.20 However, little is known about the

effect of the digital divide on the ability of surgical

oncology patients to access telehealth services. Therefore,

the objective of the current study was to define the impact

of sociodemographic and clinical characteristics relative to

utilization of telehealth visits among cancer patients at a

large comprehensive cancer center. In particular, the effect

of the digital divide on the likelihood to access telehealth

services was assessed.

METHODS

Patient Population

All cancer patients who had a date of first contact with

the Ohio State University Wexner Medical Center/James

Cancer Center between 1 March 2019 and 1 May 2021

were included in the initial cohort. Patients were retained in

the final cohort if the individual had at least one completed

encounter with a surgical oncology specialty department

during the study period. The cancer diagnosis codes used to

identify the patients are provided in electronic supple-

mentary Table S1. Prisoners and patients under 18 years of

age at the time of the cancer diagnosis were excluded per

institutional policy. As telehealth visits could only be

reliably identified after 16 March 2020 following changes

in state regulations and coding practices, patients with no

visits after this date were also excluded.21 This exclusion

criterion allowed for the assessment of the outcome of

interest (i.e., receipt of a telehealth visit) ensuring only

patients whose telehealth visits could be reliably identified

were included in the analytic cohort.

Variables, Definitions and Outcomes

Variables of interest included age, sex, race, preferred

language in interactions with providers, and type of health

insurance. Patient cancer type was defined as the cancer

diagnosis at the time of the first surgical oncology visit

during the study period. Patient ZIP code of residence was

converted into county of residence using the relevant US

Department of Housing and Urban Development’s ZIP

code crosswalk files.22 Patients were considered to be from

a neighboring county if they resided in the same county as

the hospital (Franklin County, OH) or in one of the adja-

cent counties (Union County, Delaware County, Licking

County, Fairfield County, Pickaway County, or Madison

County). The county-level Digital Divide Index (DDI) was

used to measure patient ease of access to modern infor-

mation technology. DDI is calculated based on 10 metrics

that include information on local broadband infrastructure

and adoption, as well as socioeconomic factors that are

known to impact technology adoption23 More specifically,

the DDI is composed of two separate scores—the Infras-

tructure/Adoption score (IFNA) and the Socioeconomic

score (SE), each ranging from 0 to 100. The IFNA is cal-

culated based on five variables related to broadband

infrastructure and adoption, namely the proportion of the

population with access to fixed broadband of at least 100

Mbps download and 20 Mbps upload, the percentage of

homes without a computing device, the percentage of

homes without internet access, and the median advertised

download and upload speeds. In contrast, SE is calculated

based on five socioeconomic variables known to impact

technology adoption, namely the percentage of the popu-

lation 65 years of age and over, the percentage of the

population 25 years of age or older with less than high

school education, the individual poverty rate, the percent-

age of noninstitutionalized civilian population with a

disability, and an internet-income ratio measure. The

overall DDI ranges in value from 0 to 100, with higher

values indicating lower availability of modern information

technology. County-level DDI scores were categorized into

low (first quartile), medium (second and third quartiles)

and high (fourth quartile) for purpose of analyses. The

main outcome of interest was receipt of a telehealth visit
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over the study period, defined as an audio-only or audio

and video virtual communication between patient and

provider.

Statistical Analysis

Descriptive statistics were presented as median (in-

terquartile range [IQR]) for continuous variables and

frequency (relative frequency, %) for categorical variables.

Bivariate associations between patient sociodemographic

and clinical characteristics and the outcome of interest

were assessed using the Mann–Whitney test for continuous

variables and the Chi-square test for categorical variables.

A multivariable logistic regression model was developed to

assess the possible association of patient characteristics

with the likelihood of receiving a telehealth visit over the

study period. Results were then stratified by neighboring

county status. A sensitivity analysis only involving patients

who had at least one visit between 1 March 2020 and 31

May 2020 to predict receipt of telehealth visits within this

time frame was also performed. All analyses were per-

formed using SPSS version 28 (IBM Corporation, Armonk,

NY, USA). Statistical significance was assessed at

a = 0.05.

RESULTS

Demographic and Clinical Characteristics

of the Patient Population

Among 2942 patients with a cancer diagnosis who had a

surgical oncology visit during the study period, the median

age was 61.0 years (IQR 51.0–69.0) and more than two-

thirds were female (n = 2319, 78.8%) or White (n = 2565,

87.2%) (Table 1). Almost all patients used English as their

preferred language in interactions with providers

(n = 2900, 98.6%). Patients were most commonly insured

through a managed care plan (n = 1459, 49.6%), followed

by Medicare (n = 1109, 37.7%), and Medicaid (n = 267,

9.1%). About half of all patients resided in the same county

as the hospital or in a neighboring county (n = 1458,

49.6%); the median DDI was 18.2 (IQR 17.4–22.1). Based

on county-level DDI, patients were subclassified into low

(n = 736, 25.0%), medium (n = 1534, 52.1%), or high

(n = 669, 22.7%) DDI categories. The most common

cancer diagnosis was breast cancer (n = 1509, 51.3%),

followed by colorectal cancer (n = 222, 7.5%) and pan-

creatic cancer (n = 212, 7.2%).

Nearly one in four patients received at least one tele-

health visit over the course of the study (n = 722, 24.5%).

Patients who had telehealth visits were older (62.5 years vs.

61.0 years; p = 0.003) and more often male (43.9% vs.

13.8%; p\ 0.001) than patients who had no telehealth

visits. Additionally, patients who received telehealth visits

were more likely to be insured through Medicare (42.9%

vs. 36.0%) and less likely to be insured through managed

care (44.6% vs. 51.2%) or Medicaid (7.8% vs. 9.5%)

compared with patients who had no telehealth visits

(p\ 0.001). Of note, patients with at least one telehealth

visit over the study period were less often residents of a

neighboring county (40.0% vs. 52.7%) or residents of a

county with a low (23.0% vs. 25.7%) or medium (47.2%

vs. 53.7%) DDI compared with patients with no telehealth

visits (p\ 0.001). In addition, patients who had telehealth

visits were substantially less likely to be diagnosed with

breast cancer (16.8% vs. 62.5%) than patients who had no

telehealth visits. In contrast, patients diagnosed with

endocrine tumors (12.2% vs. 2.3%), colorectal cancer

(10.9% vs. 6.4%), liver and biliary tract cancers (7.8% vs.

3.0%), lung cancer (2.6% vs. 1.3%), or cancers of the

urinary tract (1.7% vs. 0.3%) were more likely to have had

at least one telehealth visit (all p\ 0.001).

Trends in Telehealth Utilization Over Time

Following the introduction of new guidelines for the use

of telehealth in March 2020, use of telehealth for surgical

oncology visits at our institution rapidly increased and

peaked in April (n = 161, or 36.5% of all visits) and May

2020 (n = 149, or 29.6% of all visits) (Fig. 1). As the

number of in-person visits increased towards June 2020,

telehealth visits gradually decreased (June 2020: n = 98,

8.5% of total; July 2020: n = 95, 8.2%; August 2020:

n = 70, 6.1% of total) and reached a plateau around

September 2020 (n = 62, 8.9% of total). After September

2020, the number of telehealth visits remained relatively

stable, amounting to 64 monthly visits (9.9% of total visits)

by the end of the study period in April 2021.

Sociodemographic and Clinical Factors Associated

with Receipt of Telehealth

On multivariable logistic regression, several sociode-

mographic and clinical factors were associated with an

increased likelihood of receiving a telehealth visit over the

course of the study. Specifically, older patients were less

likely to have a telehealth visit (odds ratio [OR] 0.89, 95%

confidence interval [CI] 0.80–0.98 per 10-year increase),

while male patients were decidedly more likely to have a

telehealth visit than female patients (OR 1.83, 95% CI

1.45–2.32) (Table 2). Additionally, health insurance status

was associated with an increased likelihood of receiving

telehealth services. In particular, patients insured through

Medicare had 58% increased odds of having a telehealth

visit compared with patients insured through Medicaid (OR
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1.58, 95% CI 1.04–2.41). Patient county of residence also

had an influence on the odds of receiving telehealth visits,

with patients from non-neighboring counties having 33%

increased odds of at least one telehealth visit over the study

period compared with patients from neighboring counties

(OR 1.33, 95% CI 1.06–1.66). Interestingly, county-level

DDI had no discernible impact on the odds of having a

telehealth visit (medium vs. low DDI: OR 0.99, 95% CI

0.78–1.26; high vs. low DDI: OR 1.15, 95% CI 0.85–1.57).

Of note, cancer diagnosis had the most pronounced effect

on the likelihood of having telehealth visits. Specifically,

patients diagnosed with endocrine tumors were much more

likely to have received a telehealth care than patients

diagnosed with breast cancer (OR 16.83, 95% CI

11.24–25.19). Similarly, patients diagnosed with urinary

tract cancers (OR 14.91, 95% CI 5.56–39.98), pancreatic

TABLE 1 Clinical and sociodemographic characteristics of patients, grouped by whether they received at least one telehealth visit during the

study period

Variable Overall population

[n 2942]

Telehealth visit [n = 722

(24.5%)]

No telehealth visit [n = 2220

(75.5%)]

p- value

Age, years [median (IQR)] 61.0 (51.0–69.0) 62.5 (53.0–71.0) 61.0 (51.0–69.0) 0.003

Female 2319 (78.8) 405 (56.1) 1914 (86.2) \ 0.001

Race, n(%) 0.21

White 2565 (87.2) 646 (89.5) 1919 (86.4)

Black 265 (9.0) 53 (7.3) 212 (9.5)

Asian 46 (1.6) 9 (1.2) 37 (1.7)

Other 66 (2.2) 14 (1.9) 52 (2.3)

Preferred language n(%) 0.23

English 2900 (98.6) 715 (99.0) 2185 (98.4)

Other 42 (1.4) 7 (1.0) 35 (1.6)

Insurance type \ 0.001

Managed care 1459 (49.6) 322 (44.6) 1137 (51.2)

Medicaid 267 (9.1) 56 (7.8) 211 (9.5)

Medicare 1109 (37.7) 310 (42.9) 799 (36.0)

Other 107 (3.6) 34 (4.7) 73 (3.3)

Neighboring county n(%) 1458 (49.6) 289 (40.0) 1169 (52.7) \ 0.001

DDI \ 0.001

Low 736 (25.0) 166 (23.0) 570 (25.7)

Medium 1534 (52.1) 341 (47.2) 1193 (53.7)

High 669 (22.7) 214 (29.6) 455 (20.5)

Missing 3 (0.1) 1 (0.1) 2 (0.1)

Cancer type n(%) \ 0.001

Endocrine 140 (4.8) 88 (12.2) 52 (2.3)

Bone 14 (0.5) 3 (0.4) 11 (0.5)

CNS 32 (1.1) 4 (0.6) 28 (1.3)

Breast 1509 (51.3) 121 (16.8) 1388 (62.5)

Colorectal 222 (7.5) 79 (10.9) 143 (6.4)

Urinary tract 19 (0.6) 12 (1.7) 7 (0.3)

Female reproductive

system

64 (2.2) 16 (2.2) 48 (2.2)

Skin 75 (2.5) 15 (2.1) 60 (2.7)

Lymphoma or leukemia 19 (0.6) 6 (0.8) 13 (0.6)

Lung 48 (1.6) 19 (2.6) 29 (1.3)

Liver and biliary tract 123 (4.2) 56 (7.8) 67 (3.0)

Pancreas 212 (7.2) 111 (15.4) 101 (4.5)

Other 465 (15.8) 192 (26.6) 273 (12.3)

IQR interquartile range, DDIDigital Divide Index;, CNS central nervous system
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Number of visits of each type over time

Type of visit 
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FIG. 1 Number of monthly

surgical oncology visits over the

study period, by type

(telemedicine vs. in-person

visit). The vertical black dashed

line represents the point in time

when policy changes made it

possible to reliably identify

telemedicine visits

TABLE 2 Multivariable

logistic regression assessing

receipt of at least one telehealth

visit over the study period

Variable Comparison Reference OR 95% CI

Age 10-year increase 0.89 0.80–0.98

Race Black White 0.81 0.56–1.17

Asian 0.71 0.31–1.62

Other 1.51 0.75–3.08

Sex Male Female 1.83 1.45–2.32

Cancer type Endocrine Breast 16.83 11.24–25.19

Urinary tract 14.91 5.56–39.98

Pancreas 9.19 6.38–13.23

Liver and biliary tract 6.78 4.39–10.49

Lung 5.74 3.04–10.86

Colorectal 5.31 3.71–7.58

Female reproductive system 4.24 2.33–7.74

Lymphoma or leukemia 4.00 1.46–10.96

Skin 2.47 1.34–4.54

Bone 2.16 0.57–8.13

CNS 1.79 0.61–5.23

Other 6.35 4.74–8.52

Preferred language Other English 0.72 0.27–1.89

Insurance type Managed care Medicaid 1.36 0.94–1.96

Medicare 1.58 1.04–2.41

Other 1.31 0.73–2.34

Neighboring county No Yes 1.33 1.06–1.66

DDI Medium Low 0.99 0.78–1.26

High 1.15 0.85–1.57

OR odds ratio, CI confidence interval, CNS central nervous system, DDI digital divide index
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cancer (OR 9.19, 95% CI 6.38–13.23), liver or biliary tract

cancer (OR 6.78, 95% CI 4.39–10.49), lung cancer (OR

5.74, 95% CI 3.04–10.86), colorectal cancer (OR 5.31,

95% CI 3.71–7.58), cancers of the female reproductive

system (OR 4.24, 95% CI 2.33–7.74), lymphoma or leu-

kemia (OR 4.00, 95% CI 1.46–10.96), or skin cancer (OR

2.47, 95% CI 1.34–4.54) all had higher odds of having a

telehealth visit than patients diagnosed with breast cancer.

Results of the sensitivity analysis to assess receipt of

telehealth visits during the height of telehealth use (1

March 2020–31 May 2020) are shown in electronic sup-

plementary Table S2.

Results of the multivariable logistic regression model

were then stratified by neighboring county status. Among

patients who resided in a neighboring county, older age

was associated with lower odds of receiving telehealth

visits (OR 0.83, 95% CI 0.72–0.97 per 10-year increase)

(Table 3). Conversely, male sex (OR 2.56, 95% CI

1.77–3.70) and Medicare beneficiary status (vs. Medicaid

beneficiary: OR 2.18, 95% CI 1.14–4.18) were associated

with higher odds of receiving telehealth visits. The factor

most strongly associated with the receipt of telehealth visits

was cancer diagnosis. Specifically, patients diagnosed with

endocrine tumors (OR 13.43, 95% CI 7.43–24.27), liver

and biliary tract cancers (OR 11.33, 95% CI 5.25–24.46),

cancers of the urinary tract (OR 10.45, 95% CI

2.43–45.04), pancreatic cancer (OR 6.49, 95% CI

3.53–11.95), colorectal cancer (OR 4.40, 95% CI

2.70–7.17), or cancers of the female reproductive system

(OR 3.95, 95% CI 1.78–8.77) all had higher odds of

receiving telehealth visits compared with patients diag-

nosed with breast cancer. Among patients who resided in

non-neighboring counties, only cancer diagnosis was

associated with the likelihood to receive telehealth visits

(Table 4). In particular, patients diagnosed with urinary

tract cancers (OR 22.92, 95% CI 5.71–91.97), endocrine

tumors (OR 20.95, 95% CI 11.89–36.91), pancreatic cancer

(OR 11.83, 95% CI 7.38–18.96), lung cancer (OR 7.72,

95% CI 3.69–16.14), colorectal cancer (OR 6.96, 95% CI

4.07–11.90), liver and biliary tract cancers (OR 5.79, 95%

CI 3.36–10.00), cancers of the female reproductive system

(OR 4.59, 95% CI 1.81–11.62), lymphomas or leukemias

(OR 4.51, 95% CI 1.29–15.75), or skin cancers (OR 2.50,

95% CI 1.04–6.01) all had higher odds of receiving tele-

health visits compared with patients diagnosed with breast

cancer.

TABLE 3 Multivariable

logistic regression assessing

receipt of at least one telehealth

visit over the study period,

stratified by neighboring/non-

neighboring county status

Variable Comparison Reference OR 95% CI

Neighboring county

Age 10-year increase 0.83 0.72–0.97

Race Black White 0.84 0.54–1.30

Asian 0.75 0.28–2.02

Other 1.78 0.76–4.15

Sex Male Female 2.56 1.77–3.70

Cancer type Endocrine Breast 13.43 7.43–24.27

Liver and biliary tract 11.33 5.25–24.46

Urinary tract 10.45 2.43–45.04

Pancreas 6.49 3.53–11.95

Colorectal 4.40 2.70–7.17

Female reproductive system 3.95 1.78–8.77

Lung 2.55 0.52–12.62

Lymphoma or leukemia 4.03 0.74–21.90

Skin 2.31 0.99–5.41

Bone 1.26 0.14–11.28

CNS 0.80 0.10–6.16

Other 5.08 3.32–7.77

Preferred language Other English 0.59 0.19–1.84

Insurance type Managed care Medicaid 1.67 0.94–2.98

Medicare 2.18 1.14–4.18

Other 1.18 0.51–2.73

DDI Medium Low 0.91 0.67–1.23

High 1.04 0.46–2.37

OR odds ratio, CI confidence interval, CNS central nervous system, DDI digital divide index

7272 A. Paro et al.



DISCUSSION

The COVID-19 pandemic triggered sweeping restric-

tions in the delivery of healthcare in an effort to avoid

unnecessary exposure to the pandemic, as well as to reduce

utilization of limited medical resources. In turn, the

exploration of telehealth modalities in the form of audio

and audio/video healthcare visits was accelerated to bridge

these gaps and to provide necessary medical care to those

in need. Although implemented broadly across medicine

and lauded for its benefits, implementation in the surgical

setting has been relatively slow with greater adoption since

the pandemic due to leniency in the guidelines governing

telehealth use.24 However, telehealth services may not be

equally accessible to all patients. In fact, in parallel with

telehealth implementation, regional and socioeconomic

disparities in the availability of modern information tech-

nology (the so-called ‘digital divide’) in access to

telehealth services has come to light.25,26 As such,

increased reliance on telehealth services may run the risk of

widening, rather than narrowing, existing disparities in

access to telehealth resources in the care of the surgical

patient.27 In this context, the current study was important

because we assessed the sociodemographic and clinical

factors influencing patient access to telehealth visits among

a cohort of surgical oncology patients treated at a single

large academic center. Moreover, we used a validated

measure of the availability of modern information tech-

nology (the DDI) to examine its impact on the likelihood to

receive telehealth visits. Of note, patients who were

younger, male, insured through Medicare, or resided in

counties distant from the hospital had as much as 83%

increased odds of receiving telehealth visits. Additionally,

the likelihood of utilizing telehealth services varied sub-

stantially by the primary site of cancer. In contrast, county-

level DDI had no impact on the odds of receiving telehealth

visits, regardless of whether patients resided in neighboring

counties.

Despite the abrupt transition to telehealth services dur-

ing the COVID-19 pandemic, sociodemographic barriers to

telehealth services have persisted.28,29 The current study

demonstrated that patients were more likely to receive

surgical oncology-related telehealth visits when the patient

was younger/male versus older/female. Furthermore,

patients insured through Medicare had 58% increased odds

of receiving telehealth visits compared with patients who

TABLE 4 Factors associated

with telehealth utilization

among patients residing in

counties that do not neighbor

the institution

Variable Comparison Reference OR 95% CI

Not neighboring county

Age 10-year increase 0.93 0.81–1.08

Race Black White 0.84 0.40–1.79

Asian 0.53 0.10–2.89

Other 1.35 0.33–5.53

Sex Male Female 1.34 0.98–1.84

Cancer type Urinary tract Breast 22.92 5.71–91.97

Endocrine 20.95 11.89–36.91

Pancreas 11.83 7.38–18.96

Lung 7.72 3.69–16.14

Colorectal 6.96 4.07–11.90

Liver and biliary tract 5.79 3.36–10.00

Female reproductive system 4.59 1.81–11.62

Lymphoma or leukemia 4.51 1.29–15.75

Skin 2.50 1.04–6.01

Bone 3.75 0.66–21.47

CNS 3.17 0.85–11.88

Other 8.22 5.43–12.43

Preferred language Other English 3.84 0.22–67.39

Insurance type Managed care Medicaid 1.17 0.71–1.92

Medicare 1.27 0.72–2.25

Other 1.64 0.70–3.83

DDI Medium Low 1.19 0.78–1.80

High 1.34 0.88–2.03

OR odds ratio, CI confidence interval, CNS central nervous system, DDI digital divide index
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received Medicaid. Discrepancies in telehealth utilization

may exist secondary to a lack of access to digital media

platforms. Roberts and Mehrotra reported that 26.3% of

Medicare beneficiaries lacked any form of digital access.

Furthermore, the proportion of individuals without digital

access was higher among widowed, less educated, dis-

abled, Black or Hispanic individuals.30,31 Similarly, Javier-

DesLoges et al. studied 2516 urology patients at a large

academic institution and noted that patients who were

Hispanic or had Medicaid insurance were less likely to

access telemedicine during the pandemic.32 Results of the

current study are consistent with these previous findings

and suggest that telemedicine utilization may have a harder

time gaining traction among more socially vulnerable

surgical patients such as Medicaid beneficiaries. Of note,

we did not note disparities in access to telemedicine among

surgical oncology patients relative to race/ethnicity. While

likely multifactorial, the lack of an impact of race/ethnicity

on telehealth use may have been related to the current

cohort being racially/ethnically and linguistically homo-

geneous, as the majority of patients were White with

English as their preferred language.

Utilization of telehealth visits varied considerably based

on cancer diagnosis. Specifically, compared with patients

with breast cancer, patients diagnosed with urinary tract

and endocrine cancers had much higher odds of receiving

telehealth visits. Chao et al. had previously noted that

utilization of telemedicine varied substantially by surgical

subspecialty. Specifically, neurosurgery and urology were

the surgical subspecialties with the highest telehealth

conversion rates at 13.8% and 14.3%, respectively. Con-

versely, ophthalmology and orthopedics were the two

surgical subspecialties with the lowest telehealth conver-

sion rates at 0.3% and 2.3%, respectively.33 Variation in

adoption of telemedicine across surgical subspecialties

may be due at least in part to differences in practice pat-

terns predating the pandemic. In a study using the

American Medical Association’s 2016 Physician Practice

Benchmark Survey, Kane and Gillis identified considerable

variability in the proportion of surgeons using telehealth

across surgical subspecialties, ranging from 9.3% of

obstetricians and gynecologists to 15.0% of dermatologic

surgeons.34 It is likely that providers who relied on previ-

ous experience providing telehealth services adapted more

quickly to the increased need for telemedicine brought

about by the pandemic. In addition, certain patients, such

as women with breast cancer, may strongly prefer in-per-

son clinical appointments. Taken together, the data

highlight how different clinical contexts can influence the

utilization of telehealth services.

The digital divide is often referenced as a barrier to the

expansion of telehealth services. Alarmingly, as of 2019, as

many as one in four of all individuals in the US still lack

fixed home broadband, although several national efforts

have more recently sought to reduce this disparity in access

to telehealth services.25 In turn, concerns exist that heavier

reliance on telehealth services may exacerbate existing

inequalities in access to care.35 The expansion of tele-

medicine in the surgical setting holds the promise of

improving access to healthcare. However, barriers to its

implementation exist at the national and institutional level,

such as the cost savings for the healthcare system and

appropriate training and education of healthcare provi-

ders.36 As such, many major payers of health services,

including Medicare and Medicaid, have begun to help

bridge this gap through policy change, grant funding, and

technical assistance, as these payers view telehealth as a

cost effective method of healthcare delivery.37 Of note,

consistent with these efforts, data from the current study

demonstrated that surgical oncology patients residing in

counties of medium or high DDI had similar odds of

receiving telehealth visits compared with patients from

counties of low DDI. The ubiquitous nature of mobile

phones may have also helped close some of the digital

divide. In particular, mobile phones are extremely acces-

sible, with Pew Research reporting that more than 95% of

Americans younger than 49 years of age own a smart-

phone, allowing users to more easily reach clinicians

through secure mobile-friendly web portals.38 Taken

together, the data suggest that certain demographic factors

(i.e., age, etc.) may impact telehealth use more than access

to the internet/mobile services.

Several limitations should be considered when inter-

preting the results of the current study. The study involved

only one large academic institution, thus limiting general-

izability. However, the current study did include a large

cohort from a comprehensive cancer center to define uti-

lization of telehealth services among cancer patients at a

high-volume center. It is possible that patients who would

have otherwise had a surgical oncology visit during the

study period did not due to an unwillingness or impossi-

bility to receive telehealth care. Such patients were not

considered in the current analysis, as they would have been

‘missing’ from the cohort. In addition, as telehealth visits

could not be reliably identified prior to 16 March 2020,

comparisons of telehealth utilization patterns before and

after this date were not possible. Since DDI values were

reported at the county level, variability in access to infor-

mation technology within counties almost certainly existed.

As such, county-level DDI values may not necessarily

reflect the ability of any given individual patient to access

information technology. However, the goal of the current

study was to establish whether residing in areas with more

limited access to information technology may have an

impact on the ability to receive telehealth services. As

such, inferences at the individual patient level may not be
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appropriate. The majority of patients also came from

counties within a narrow range of DDI scores. In turn, it is

possible that the lack of variability in county-level DDI

scores influenced the ability to detect an effect of DDI on

the likelihood to receive telehealth visits. Of note, patient

ZIP code of residence was converted into the county to

which the highest proportion of residential addresses within

each ZIP code belonged. As such, inaccuracies in the

conversion of ZIP codes into counties, while rare, may

have been possible.

CONCLUSION

Several sociodemographic and clinical characteristics

were associated with the likelihood of receiving a surgical

oncology telehealth visit during the COVID-19 pandemic,

including age, sex, insurance status, and primary site of

cancer. In contrast, county-level DDI had no discernible

impact on the likelihood of receiving telehealth visits.

Taken together, these results suggest that while certain

sociodemographic characteristics may contribute to the

likelihood of receiving telehealth visits in this population,

the impact of the digital divide was not as impactful.

Clinicians need to recognize and address sociodemo-

graphic barriers that impede the use of telehealth services

in the surgical oncologic setting to ensure equal access to

care for all.
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