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Abstract

Background: The COVID-19 pandemic has transformed cancer care with the rapid expansion 

of telemedicine, but given the limited use of telemedicine in oncology, concerns have been raised 

about the quality of care being delivered. We assessed the patient experience with telemedicine in 

routine radiation oncology practice to determine satisfaction, quality of care, and opportunities for 

optimization.

Patients and Methods: Patients seen within a multistate comprehensive cancer center for 

prepandemic office visits and intrapandemic telemedicine visits in December 2019 through 

June 2020 who completed patient experience questionnaires were evaluated. Patient satisfaction 

between office and telemedicine consultations were compared, patient visit-type preferences were 

assessed, and factors associated with an office visit preference were determined.

Results: In total, 1,077 patients were assessed (office visit, n=726; telemedicine, n=351). The 

telemedicine-consult survey response rate was 40%. No significant differences were seen in 

satisfaction scores between office and telemedicine consultations, including the appointment 

experience versus expectation, quality of physician’s explanation, and level of physician concern 
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and friendliness. Among telemedicine survey respondents, 45% and 34% preferred telemedicine 

and office visits, respectively, and 21% had no preference for their visit type. Most respondents 

found their confidence in their physician (90%), understanding of the treatment plan (88%), 

and confidence in their treatment (87%) to be better or no different than with an office visit. 

Patients with better performance status and who were married/partnered were more likely to prefer 

in-person office visit consultations (odds ratio [OR], 1.04 [95% CI, 1.00–1.08]; P=.047, and 2.41 

[95% CI, 1.14–5.47]; P=.009, respectively). Patients with telephone-only encounters were more 

likely to report better treatment plan understanding with an office visit (OR, 2.25; 95% CI, 1.00–

4.77; P=.04).

Conclusions: This study is the first to assess telemedicine in routine radiation oncology 

practice, and found high patient satisfaction and confidence in their care. Optimization of 

telemedicine in oncology should be a priority, specifically access to audiovisual capabilities that 

can improve patient–oncologist communication.

Background

The coronavirus disease 2019 (COVID-19) pandemic has transformed cancer care in the 

United States with the rapid expansion of telemedicine into routine patient evaluation and 

management.1 Patients with cancer are vulnerable to COVID-19 because they are often 

older and have underlying comorbidities found to predict for poor COVID-19 outcomes,2–5 

and therefore they may uniquely benefit from telemedicine. However, the perspectives and 

experiences of patients with telemedicine in everyday cancer care remain unknown and 

could have implications beyond the pandemic.

Prior to March 2020, telemedicine in the United States was primarily used to provide follow

up care to patients in remote locations and had additional regulations set by the Centers 

for Medicare & Medicaid Services (CMS) that limited it use.6,7 Specifically, regulations 

limited telehealth to patients in a nonurban areas with established provider relationships 

and required visits to occur in a healthcare facility.1 Although previous studies have found 

high patient satisfaction with telemedicine, most studies are limited to these select patient 

populations.8–10 Patients with cancer have strong informational needs and effective doctor–

patient communication during oncologic consultation has been found to impact patient 

quality of life.11–13 Therefore, to ensure optimal patient outcomes it is necessary to assess 

patient satisfaction and quality of care with telemedicine given the rapid expansion of its use 

into routine cancer care.

We explored telemedicine in radiation oncology practice among patients in a comprehensive 

cancer center in the New York City metropolitan area, an early epicenter of the US 

COVID-19 pandemic, focusing on its use in consultations and on-treatment patient 

management. To optimize oncology practice during the ongoing pandemic and to inform 

the postpandemic use of telemedicine, we compared patient satisfaction with prepandemic 

office visits versus telemedicine, assessed patient preferences for an office visit versus 

telemedicine, and identified factors that would predict for a patient preferring an in-person 

visit.
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Patients and Methods

Patients and Interventions

This study assessed patients with cancer seen in radiation oncology clinics at Memorial 

Sloan Kettering Cancer Center (MSKCC), spanning 1 main campus and 6 regional centers 

across New York and New Jersey. The experience with telemedicine was evaluated across 

multiple phases of care, including the consultation appointment and weekly on-treatment 

management visits. To compare the telemedicine and in-person experience, 2 cohorts 

of patients, prepandemic and intrapandemic, were identified. The prepandemic period 

included patients seen in person from December 1, 2019, through February 28, 2020. 

The intrapandemic telemedicine period included patients seen via telemedicine from April 

2, 2020, through June 10, 2020. As a result of COVID-19 mitigation, telemedicine was 

rapidly implemented in mid-March 2020 and became the default encounter for consultation 

visits.14,15 Telemedicine encounters used standard communication technologies, including 

telephone only or interactive audiovisual capabilities via smartphones or tablets/laptops/

desktop computers. There were no specific policies dictating the need for an audiovisual 

versus telephone-only encounter, and appointment-type decisions were left to patients 

and providers. There were no specific restrictions on the physical location of patients or 

physicians during the telemedicine encounter.

Instruments and Survey Administration

Three instruments were used to assess prepandemic office visit consultations, telemedicine 

consultations, and telemedicine on-treatment management visits. A preexisting patient 

satisfaction survey with 12 questions assessed the in-person consultation experience 

and evaluated several domains, including appointment logistics, patient–physician 

communication, and overall impressions using a 5-point scale (top score = 5). This 

preexisting patient satisfaction survey was developed by MSKCC and is used in active 

practice for quality improvement. The standard consultation survey was adapted in mid

March for telemedicine by removing questions specific to the in-office experience and 

adding questions querying patient preferences for telemedicine, office, or no preference to 

a series of prompts exploring patient–physician interactions, treatment plan understanding, 

appointment costs and logistics, and overall visit preference. Additional questions also 

explored concerns regarding the impact of COVID-19 on cancer care. The survey 

comprised a total of 20 questions. The telemedicine consult survey was developed based 

on literature review and input from content experts, and adapted questions from a 

previously published telemedicine survey that used measures developed by the Consumer 

Assessment of Healthcare Providers and Systems (CAHPS).16 To assess the telemedicine 

on-treatment management visit, the existing prepandemic on-treatment management visit 

patient satisfaction survey was similarly adapted. The surveys are provided in supplemental 

eAppendices 1–3 (available with this article at JNCCN.org).

All surveys were electronically administered by Quality Reviews as part of the standard 

quality improvement process. There was no patient selection, and all patients were sent a 

text message to the telephone number on record with a link to the electronic survey. No 

incentives were offered for survey completion. Two additional reminder messages were sent 
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to initial nonrespondents. In total, 2,828 patients were surveyed (1,959 patients seen for 

prepandemic office visits and 870 seen for intrapandemic telemedicine visits). All patients 

who completed a survey were included in the analysis.

Statistical Analysis

All completed surveys were analyzed. There were no additional inclusion or exclusion 

criteria. A predefined statistical plan was used to minimize inflation of type I error. Patient 

characteristics and survey responses for office visit and telemedicine consultation patients 

were compared using chi-square or Fisher exact test. Logistic regression was used to identify 

patient and encounter variables, as shown in Table 1, associated with (1) an office visit 

overall preference (vs telemedicine or no preference), (2) improved treatment understanding 

with an office visit (vs telemedicine or no preference), and (3) concern that COVID-19 

would impact the success of treatment. The telemedicine on-treatment management visit 

experience was assessed in patients who received radiotherapy (RT) after a telemedicine 

consultation. In patients with multiple on-treatment visits, longitudinal changes in survey 

responses were determined using the paired Wilcoxon and the Friedman test. All statistical 

associations were evaluated at a significance level of 0.05 (2-sided type I error rate). 

Analyses were conducted using R version 3.5.2 (R Foundation for Statistical Computing). 

This study was completed under an approved Institutional Review Board protocol.

Results

Patient Characteristics

We examined the experiences of 1,077 radiation oncology patients, including 351 patients 

seen for intrapandemic telemedicine visits and 726 seen for prepandemic office visits. The 

overall response rate was 38%, and the response rate to the telemedicine consult survey 

was 40%. Respondents and nonrespondents were similar in age (P=.09) and sex (P=.73). 

Table 1 shows respondent characteristics and group differences between patients who had 

telemedicine versus office visits. Patients with telemedicine visits had a median age of 65 

years (range, 19–91 years), 57% were male, and most (74%) were married or partnered.

Telemedicine patients were largely evaluated for definitive (51%) and adjuvant (34%) RT, 

and the most common cancers included prostate (34%) and breast (26%). Median length of 

telemedicine consultation was 30 minutes (range, 15–80 minutes), and most patients (n=290; 

83%) had an interactive audiovisual encounter, with the remainder (n=61; 17%) having a 

telephone-only visit.

Patient Satisfaction With Telemedicine Consultation

Across all measured domains of patient satisfaction, no significant differences were found 

between telemedicine and office visit survey respondents with regard to radiation oncology 

consultation (Figure 1). Regardless of visit type, most survey respondents selected the top 

score when rating their actual appointment experience versus expectations (telemedicine: 

82%; office: 84%), the quality of their physician’s explanations (telemedicine: 91%; office: 

84%), and the level of concern and friendliness shown by their physician (telemedicine: 

92% and 95%, respectively; office: 93% and 94%, respectively). Similarly, 93% and 92% of 
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telemedicine and office visit patients, respectively, selected the top score when rating their 

likelihood to recommend their physician to others. Additionally, no significant difference 

was found in mean patient satisfaction scores among survey respondents when assessed 

longitudinally across the prepandemic and intrapandemic periods (supplemental eFigure 1).

Preferences Among Telemedicine Consultation Patients

Among patients who underwent a telemedicine consultation, when weighing all factors, 45% 

of survey respondents selected their overall appointment preference to be a telemedicine 

visit, 34% selected an office visit, and 21% found no difference between visit types 

(Figure 2). Most survey respondents selected either no difference or that telemedicine is 

better with regard to their confidence in their physician (90%), understanding of their 

treatment plan (88%), and confidence their cancer will be treated appropriately (87%). 

Whereas most respondents (60%), found no difference between visit types regarding the 

personal connection they feel with their physician, 30% selected an office visit as better 

for connection. Most survey respondents (91%) selected no difference or telemedicine is 

preferred when sharing personal information. Although in terms of treatment-related costs 

28% of survey respondents found no difference between visit types, most (66%) preferred 

telemedicine (Figure 2).

Factors Associated With Preferring an Office Visit Consultation

Across all patient and encounter-specific variables analyzed, only higher performance status 

(odds ratio [OR], 1.04; 95% CI, 1.00–1.08; P=.047) and being married/partnered (OR, 

2.41; 95% CI, 1.14–5.47; P=.009) were associated with a patient selecting an office 

visit as their overall visit preference [multivariate analysis presented here]. Age, sex, 

race/ethnicity, radiation consultation intent, cancer diagnosis, presence of symptomatic or 

metastatic disease, and length of visit were not associated with overall visit type preference 

(supplemental eTable 1). When assessing factors potentially influencing the outcome of 

understanding of the treatment plan, having a telephone-only visit was the sole factor 

associated with preference for an in-person office visit (OR, 2.25; 95% CI, 1.00–4.77; 

P=.040).

Longitudinal Assessment of Patient Experience Through RT

Among patients completing a telemedicine consult survey (n=351), 178 received RT during 

the intrapandemic period, of whom 114 (64%) also completed a telemedicine on-treatment 

management visit survey. Most respondents selected the top score across all satisfaction 

domains with regard to their on-treatment visit, including the quality of communication 

regarding treatment questions (92%), preparedness for what to expect during treatment 

(88%), and the quality of the visit with their physician (85%). Forty-five patients completed 

at least 2 surveys allowing for a longitudinal assessment of the telemedicine experience. No 

significant differences in satisfaction scores or visit preference were found when comparing 

the first and last telemedicine on-treatment management visit (Figure 3).
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Patient Perspectives on the Impact of COVID-19 on Their Cancer Care

Among patients who completed the telemedicine consultation survey (n=351), 34% agreed 

that “cancer care will be negatively impacted” by the ongoing pandemic. However, only 

8% expressed concern that their “cancer won’t be successfully treated” as a result of the 

pandemic. Among respondents with an overall preference for a telemedicine visit, 7% had 

concern that their treatment success would be negatively impacted by the pandemic versus 

5% of respondents with an in-person office visit preference (P=.64). No assessed factor was 

associated with patient concern that their cancer would not be successfully treated as a result 

of COVID-19. However, patients with prostate (OR, 0.21; 95% CI, 0.06–0.66; P=.009) or 

breast cancer (OR, 0.22; 95% CI, 0.06–075; P=.02) were significantly less likely to share 

concern that the pandemic would impact the success of their treatment compared with those 

with other cancer diagnoses.

Discussion

With COVID-19 instigating a rapid adoption of telemedicine in cancer care, we herein 

present, to our knowledge, the first robust assessment of the patients’ perspective on this 

transformation of care delivery. First and foremost, we found no significant difference across 

all domains of patient satisfaction between prepandemic office visits and intrapandemic 

telemedicine visits among survey respondents. Most telemedicine survey respondents did 

not report inferior confidence in their physician, cancer treatment, or in their understanding 

of the treatment plan. Only 1 in 3 respondents selected office visit as their overall visit 

preference for their consultation, and satisfaction with telemedicine remained high as 

patients progressed through radiation treatment. Finally, our data suggest that interactive 

audiovisual encounters enhance patient–physician communication and improve patient 

understanding compared with telephone-only encounters. These data support the ongoing 

use of telemedicine in radiation oncology and offer insights to better optimize telemedicine 

for the future.

Prior to the COVID-19 pandemic, telemedicine had relatively low utilization and its use in 

oncology was mostly limited to patients in remote locations.1,6,8,9,17 Patients with cancer 

generally desire a considerable amount of detail about their disease and treatment, and 

health professionals are the most frequent source of information.12,18 Additionally, the 

quality of a patient’s interaction with their physician during their oncology consultation 

and effective physician–patient communication have a far-reaching impacts on patient 

well-being.11,19–21 Therefore, in the absence of widespread experience with telemedicine, 

concerns have been raised regarding its use in oncology.1 Multiple findings from the survey 

responses in our study serve to allay these concerns. Specifically, we found high patient 

satisfaction with telemedicine in the evaluation and management of patients with cancer 

in a major metropolitan area, a strong patient preference for telemedicine, and that nearly 

90% of telemedicine respondents reported that their confidence in and understanding of 

their treatment were not inferior to those of an in-person office visit. Patient satisfaction 

in oncology is a multifactorial outcome that considers a range of factors, including 

interpersonal interactions, appointment length and efficiency, provider thoroughness, and 

perceptions of care coordination.22 Therefore, the high patient satisfaction with telemedicine 
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despite the COVID-19 pandemic, wherein patients are facing increased vulnerability and 

myriad new stressors,23,24 further supports the use of telemedicine in oncology practice.

Our data provide evidence that interactive audiovisual communication technologies enhance 

the quality of telemedicine encounters. Telephone-only patients were 2 times more likely 

than those who had an audiovisual encounter to report that their understanding of the 

treatment plan would be better with an in-person visit. Interestingly, no other examined 

variable, including patient age, performance status, appointment length, or cancer type, were 

associated with poor treatment plan understanding with telemedicine. Our finding regarding 

the importance of the audiovisual encounter is supported by multiple studies that have 

found that nonverbal interactions between clinicians and patients strengthen the therapeutic 

alliance and lead to higher patient satisfaction and quality of care.25,26 This is potentially 

even more critical in oncology, where there is a high prevalence of psychologic distress, 

and nonverbal interactions have been found to be instrumental in eliciting and appreciating 

patient distress.25,27,28 Additionally, we found that one-third of all patients shared concerns 

about the negative impact of COVID-19 on cancer care. Therefore, telemedicine with 

audiovisual technologies must be prioritized during the ongoing pandemic to optimize 

communication and better preserve the patient–physician relationship amid this time of 

increased vulnerability.

Telemedicine can play an evolving role in cancer care as the pandemic continues and beyond 

the post- pandemic recovery. Delays in the diagnosis and treatment of cancer as a result 

of COVID-19 have been modeled to result in tens to hundreds of thousands of excess 

cancer deaths.29–31 In a recent study, we found oncologists to report a high acceptance and 

ability to maintain quality of care with telemedicine.15 Therefore, given the favorable patient 

experience we report herein, telemedicine can uniquely facilitate the rapid evaluation of 

patients to prevent further delays in necessary cancer care, while reducing virus exposure. 

Perhaps unsurprisingly, we found that 2 out of 3 patients reported reduced treatment-related 

costs with telemedicine. Additionally, patients who were not married/partnered and those 

with a lower performance status were less likely to prefer an in-person visit, perhaps 

reflecting the increased burden of travel for those populations. Travel burden has been 

associated with decreased receipt of both chemotherapy32 and radiation33 in curative 

cancer treatments, and can be an obstacle to receiving the best care with a complex 

cancer surgery.34 Given the efficiencies and cost savings of telemedicine, this method of 

care will be uniquely advantageous to patients both now and in the postpandemic era, 

assuming equitable access to the necessary technology is achieved. Recent data have indeed 

found disparities in access to digital technologies. Approximately one-quarter of Medicare 

beneficiaries lack either a smart phone or a computer with a high-speed internet connection, 

and without efforts to improve access to these technologies, the benefits of telemedicine will 

not translate to the most vulnerable patients.35

This study draws on the diverse experience of >1,000 patients with cancer treated in 

a comprehensive cancer center that spans 6 regional centers and provides vital data 

on telemedicine to inform oncology practice. However, this study has limitations. The 

pandemic itself and its impact on patients is a confounder. It has led to changes in 

regulations that have allowed for the widespread use of telemedicine, and it may have 
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also impacted patient expectations of their healthcare providers and in the care they receive. 

Therefore, although we found no difference in the high patient satisfaction between the 

prepandemic and intrapandemic patients, these populations are not equivalent. Furthermore, 

although we assessed telemedicine through both consultation and on-treatment management 

and assessed for longitudinal changes in satisfaction, our data do not show the long-term 

perspectives of patients with their telemedicine-based care. Finally, although our response 

rate was adequate, limitations inherent to survey-based research pertaining to the survey 

population, the response-rate, and respondent bias also apply. Specifically, because this 

was an electronic survey conducted in an older adult patient population, selection bias as 

a result of digital literacy is of relevance, but we did not find a significant difference in 

age between respondents and nonrespondents.36 Although concern about COVID-19 did 

not appear to influence the preference for a telemedicine encounter, postpandemic studies 

assessing telemedicine perceptions will be necessary to confirm our findings. Additionally, 

studies focusing on diverse patient populations and qualitative data less prone to the ceiling 

effect are necessary.

Conclusions

This study provides a robust assessment of telemedicine in routine radiation oncology 

practice and finds high patient satisfaction and a strong preference for telemedicine among 

survey respondents. Telemedicine maintained patient confidence in the physician and 

treatment, but efforts to increase access to audiovisual technologies must be prioritized 

to improve patient–physician communication. These data should help inform efforts to 

maintain access to telemedicine for patients with cancer beyond the pandemic, while 

highlighting the importance of equitable access to audiovisual technologies to support the 

most vulnerable patients. Long-term assessment of cancer outcomes and further assessment 

of patient preferences are warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Patient satisfaction scores for prepandemic office visits and versus telemedicine 

consultations.
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Figure 2. 
Preferences for an office visit versus telemedicine consultation. All surveyed patients had a 

telemedicine consultation.
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Figure 3. 
Patient assessment of the telemedicine on-treatment management visit. Data show 

comparison of (A) satisfaction scores and (B) visit preference type between the first and 

last on-treatment management visit.
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Table 1.

Patient Characteristics

Characteristic Office Visit n (%) Telemedicine n (%) P Value

Patients, N 726 351

Median age (range), y 66 (19–96) 65 (19–91) .05

Sex .001

 Female 238 (33) 151 (43)

 Male 488 (67) 200 (57)

Race/Ethnicity
a .70

 White 612 (85) 285 (83)

 Black 41 (6) 26 (8)

 Asian 31 (4) 14 (4)

 Hispanic 42 (6) 24 (7)

 Other 39 (5) 19(6)

 Patient declined to answer 17 (2) 8(2)

Karnofsky performance status .06

 ≤60 27 (4) 5 (2)

 70 26 (4) 14 (4)

 80 174 (25) 65 (21)

 90–100 457 (67) 232 (74)

Radiation consultation intent .06

 Palliative 134 (18) 51 (16)

 Adjuvant 202 (28) 120 (34)

 Definitive 390 (54) 180 (51)

Metastatic disease .28

 Yes 170 (23) 72 (21)

Symptomatic disease .17

 Yes 86 (12) 52 (15)

Cancer diagnosis category .42

 Prostate 287 (40) 119 (34)

 Breast 168 (23) 92 (26)

 Thoracic 68 (9) 31 (9)

 Head and neck 67 (9) 30 (9)

 Gastrointestinal 48 (7) 29 (8)

 Other 88 (12) 50 (14)

All missing values were excluded from calculating percentages and P values.

a
Patient selected and could identify in more than category.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 19.


	Abstract
	Background
	Patients and Methods
	Patients and Interventions
	Instruments and Survey Administration
	Statistical Analysis

	Results
	Patient Characteristics
	Patient Satisfaction With Telemedicine Consultation
	Preferences Among Telemedicine Consultation Patients
	Factors Associated With Preferring an Office Visit Consultation
	Longitudinal Assessment of Patient Experience Through RT
	Patient Perspectives on the Impact of COVID-19 on Their Cancer Care

	Discussion
	Conclusions
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.

