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ABSTRACT

Introduction. The use of telemedicine in oncology practice is
rapidly expanding and is considered safe and cost effective.
However, the implications of telemedicine on patient-physician
interaction, patient satisfaction, and absence of the personal
touch have not been studied to date. Following the spread of
COVID-19, telemedicine services were rapidly incorporated at
the Oncology Division of Tel Aviv Medical Center. We aimed to
evaluate patients’ perspectives and preferences regarding tele-
medicine and to assess whether this virtual communication
platform affects the patient-physician relationship.
Methods. Between March 2020 and May 2020, adult
cancer patients who conducted at least one successful tele-
medicine meeting were interviewed by trained medical per-
sonnel. The interview was based on validated patient
satisfaction questionnaires and focused on patient-physician
interaction in relation to the last in-patient visit.
Results. Of 236 patients, 172 (74%) patients agreed to
participate. The study population comprised mainly patients
with gastrointestinal malignancies (n = 79, 46%) with a
median age of 63 years (range 21–88). The majority of
patients were male (n = 93, 54%). Eighty-nine (51.7%)

patients were receiving active oncologic treatment, and
58 (33.7%) were under routine surveillance following com-
pletion of active therapy. Almost all had a sense of secured
privacy (n = 171, 96%), the majority of patients affirmed that
their concerns were met (n = 166, 93%) and perceived that
eye contact with the treating physician was perceived
(n = 156, 87%). Only a minority felt that the absence of phys-
ical clinic visits harmed their treatment (n = 36, 20%). Most
patients (n = 146, 84.9%) wished to continue telemedicine
services. A multivariate analysis revealed that higher satisfac-
tion and visits for routine surveillance were both predictors
of willingness to continue future telemedicine meetings
over physical encounters (odds ratio [OR] = 2.41, p = .01;
OR = 3.34, p = .03, respectively).
Conclusion. Telemedicine is perceived as safe and effective,
and patients did not feel that it compromised medical care
or the patient-physician relationship. Integration of telemedi-
cine is ideal for patients under surveillance after completion
of active oncologic treatment. Physician communication
skills workshops are warranted with implementing this
platform. The Oncologist 2021;26:e679–e685

Implications for Practice: During the COVID-19 pandemic, telemedicine was rapidly implemented worldwide to facilitate
continuity of quality care and treatment. Despite many potential setbacks, telemedicine has become a useful and safe tool
for oncology practitioners to care for their patients. The use of telemedicine regarding patients’ perspectives, emotions, and
patient-physician communication in daily oncology practice has not been studied to date. This study demonstrated telemed-
icine is perceived as safe and effective and does not compromise medical care or the patient-physician relationship. Its use
is ideal for surveillance after completion of active oncologic treatment. Physician communication skills workshops are
warranted with implementing this platform.

INTRODUCTION

The telemedicine platform provides virtual communication,
bridging health services and medical care disparities among

select patient populations. The use of telemedicine has
expanded in the practice of family medicine [1, 2] and
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primary care [3] and has been accredited with favorable
results concerning patients’ preferences [4–6] and cost-
effectiveness [7, 8]. Among health care centers worldwide,
telemedicine may refer to telephone, computer-based audio
encounters, mobile phone video applications, and remote
symptom and vitals reporting transmitting health care infor-
mation to the treating physician. The National Institutes of
Health defines telemedicine as the use of technology to pro-
vide and support health care at a distance [9]. The physical
examination may be accomplished virtually, including listen-
ing to the patient and assembling a careful history to guide
physical subtleties from a limited, but potentially impression-
able, patient-assisted physical examination [10].

Until recently, telemedicine service among oncology
patients has been limited to serve mainly those unable to
physically visit the clinic because of remote distance
(e.g., those living in isolated rural areas [11, 12]) and under-
privileged populations [13]. High-quality care and better over-
all outcome of cancer patients require care by a
multidisciplinary team. Telemedicine enables real-time direct
patient interaction and allows videoconferencing sessions with
transmission of laboratory, imaging, and pathology data.
Adoption of telemedicine includes remote monitoring of ther-
apy side effects [14, 15], management of patients’ symptoms
[16], providing palliative care [17], enrollment and follow-up
assessment in clinical trials [18, 19], and psychological sup-
port [20].

A recent study showed that oncology patients receiving
palliative care favored telemedicine visits and attributed
their preference to the increased comfort and safety of
their homes [21, 22]. Importantly, these visits allowed per-
sonalized care, improved quality of life [23, 24], and instilled
greater confidence and support to patients’ family members
[25]. Telemedicine was also useful among patients with rare
cancers who live far from specialized cancer centers [26].

A major concern regarding the adoption of telemedicine
is possible compromise of patient- physician interaction [27].
Although some believe telemedicine will alter these relations
[28, 29], there is virtually no evidence that patient-physician
communication using telemedicine is jeopardized. Major
issues include privacy and security concerns [30] com-
pounded by a possible breach in patients’ trust, which
potentially could limit patients’ disclosure and cooperation
with the adoption of telemedicine [31]. Although some
encounters of oncology patients may be regarded as more
bureaucratic, dealing mostly with procedural administrative
issues such as referral to various tests or providing prescrip-
tions, other encounters are significantly more emotive and
involve subtle and sensitive discussions relaying difficult mes-
sages involving prognosis and treatment plans to patients and
their families. The use of telemedicine in these complex and
impressionable situations remains to be established.

During the COVID-19 pandemic, telemedicine rapidly
evolved as an unprecedented integral channel of communica-
tion and was implemented to facilitate continuity of quality
care and treatment [32]. Despite many potential setbacks,
including the inability to complete physical examination,
restricted access to vulnerable populations with limited digital
literacy, such as rural residents, ethnic minorities, elderly
patients, low socioeconomic status, or lack of English

proficiency [33], telemedicine has become a useful tool for
oncology practitioners to care for their patients while amelio-
rating the risks involved with in-patient visits [34].

Table 1. Patient characteristics and demographics

Characteristics and demographics n (%)

Median age (range) 63 (21–88)

Male sex 93 (54)

Primary malignancy

Gastrointestinal 79 (46)

Genitourinary 30 (17.4)

Breast 25 (14.5)

Lung 15 (8.7)

Gynecological 3 (1.7)

Others 20 (11.7)

Visit purpose

New diagnosis/second opinion consultation 25 (14.5)

Follow-up during active disease 89 (51.7)

Surveillance 58 (33.7)

Time from diagnosis (months)

<3 34 (19.8)

3–6 12 (7)

7–12 21 (12.2)

>12 105 (61)

Years of education

Nonacademic 76 (44.1)

Academic 96 (55.8)

Table 2. Application user interface

Application user interface n (%)

No. of telemedicine visits

1 144 (83.2)

2–3 24 (13.8)

>4 4 (2.3)

Conversation time (minutes)

<10 66 (37.7)

10–20 89 (52.5)

>20 17 (9.7)

People present during the conversation

Spouse 57 (33.1)

Children 24 (14)

Friend 1 (0.6)

Alone 90 (52.3)

Telemedicine encounter location
at patient’s home

162 (94.1)

Telemedicine encounter at
scheduled time (yes)

116 (67.4)

Telemedicine with treating
oncologist and not
another physician (yes)

165 (95.9)
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Following the outbreak of the COVID-19 pandemic in Israel
and the implementation of social distancing regulations, the
Oncology Division at Tel Aviv Medical Center (TASMC) rapidly
adopted the telemedicine platform as a substitute for in-
person visits to the clinic. We anticipated obstacles in the
absence of face-to-face meetings and also in the delivery of
bad news [35]. We therefore aimed to examine our patients’
perspectives, sense of assurance, and satisfaction regarding
the telemedicine platform.

MATERIALS AND METHODS

Patient Population
A survey was conducted between March to May 2020 among
adult patients with cancer treated at the Oncology Division
of TASMC after completing at least one telemedicine meeting
using a mobile phone video application that enables patients
to transfer medical documents. During the pandemic, all
patient encounters were converted to virtual telemedicine
meetings. Physical arrival to the hospital was limited to inter-
ested patients or by request of treating physician. The video
telemedicine encounters were scheduled by administrative
personnel and conducted by attending physicians. In an
effort to avoid confounding factors affecting the experience
of the telemedicine meetings, patients who encountered
technical constraints in launching the program or were inter-
rupted by technical malfunctions were excluded.

During the study period, 232 patients at TASMC were
approached, and 172 respondents (74%) agreed to partici-
pate. Of these patients, 23% encountered technical diffi-
culties, which excluded them from our study. Technical
obstacles included lack of a smartphone, trouble down-
loading the application, and other technical obstacles such
as internet failure and video and microphone malfunction.

The study was approved by the Institutional Review
Board.

The Survey
The survey was based on patient satisfaction questionnaires
[36, 37] and conducted via telephone by dedicated trained
personnel. Each interview lasted approximately 10 minutes.
The questionnaire was first validated using a pilot study
among 20 patients. The survey addressed patients’ telemedi-
cine experience by assessing demographic information (three
items), previous mode of arrival to the hospital (three items),
user interface (seven items), the patient-physician interaction
in relation to the last in-person visit (five items), and the phy-
sicians’ humane approach and empathy (two items). Lastly,
patients were asked if they were willing to continue telemedi-
cine visits after the pandemic and the reasoning for their
responses.

Data Sources
Data of patient demographics, clinical diagnosis, and visit
intent were included in the questionnaire. Clinical data col-
lection regarding the primary tumor was extracted and con-
firmed from the hospital medical records.

Statistical Analysis
Data were analyzed using descriptive statistics. Categorical
variables were expressed as frequencies and percentages.
The chi-square test was used to evaluate the association
between categorical variables. Univariate and multivariate
logistic regression models were used to evaluate the effect
of different parameters on patients’ wishes to continue
telemedicine visits.

A two-tailed p value of <.05 was considered significant
for all analyses. All analyses were performed with the IBM
SPSS 25.0 software (SPSS Inc.; Chicago, IL).

20%

93%

82%

96%

90%

99%

91%

97%

97%

Felt that the absence of an in-person visit harmed their treatment

Felt their concerns were acknowledged

Felt all their needs were met

Felt phycisian was patiently listening

Perceived having eye contact with the treating physician

Felt their privacy was secured

Explanation and treatment plan were clear

Were able to clarify their physical and mental condition

Felt all relevant medical records were available to the physician

Figure 1. Patients’ perspectives regarding telemedicine and patient-physician relationship.
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RESULTS

Between March and May 2020, 232 patients used the tele-
medicine platform; of those, 172 (74%) agreed to partici-
pate in the survey. The median age was 63, 99 (54%)
participants were men, and the most common cancer diag-
noses included gastrointestinal (n = 79, 46%), genitourinary
(n = 30, 17.4%), breast (n = 25, 14.5%), and lung cancer
(n = 15, 8.4%; Table 1). The purpose of visit was follow-up
during active oncologic treatment in 89 participants (51.7%)
and routine surveillance after recovery in 58 (33.7%)
patients. In accordance with institutional policy, the first

meetings with an oncologist were predominantly conducted
in person and not utilizing the telemedicine platform. This
is reflected in the small number of newly diagnosed
patients in the study cohort (n = 25, 14.5%).

Most patients (n = 105, 61%) were diagnosed over
12 months prior to the telemedicine meeting. The majority
(n = 144, 83.2%) had only one telemedicine visit preceding
the survey (Table 2). Conversation time lasted less than
10 minutes in 66 of the encounters (37.7%), 10–20 minutes
in 89 of encounters (52.5%), and more than 20 minutes in a
minority of cases (n = 17, 9.7%). The established follow-up
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A

B

Figure 2. Reasons to continue telemedicine visits in the future (A) and comparison between patients willing or not to continue tele-
medicine meetings (B).
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in-person visits at our center are scheduled for 20 minutes,
while newly diagnosed patient visits are scheduled for
one hour.

Family members and friends were commonly present
during the telemedicine meetings (n = 82, 47%), and approxi-
mately half of the patients met the oncologist unaccompa-
nied (n = 90, 52.3%). Patients preferred to participate in the
telemedicine encounter from their home in 91% of the cases
(n = 162, 94%). The conversations were conducted at a pre-
determined time for 65% of the participants (n = 116), and
35% of the participants (n = 56) recounted that their encoun-
ter did not take place at the scheduled time. In almost all
cases, the telemedicine meeting was conducted by the
treating oncologist and not another physician (n = 165, 92%).

Patients’ perceptions regarding sense of assurance and
satisfaction following telemedicine encounters are described
in Figure 1. Most patients felt that all relevant medical
records were accessible to the physician (n = 168, 97%). The
majority of patients were able to describe and appropriately
reflect their physical and mental condition (n = 168, 97%)
and felt that the physicians’ explanations and treatment
plans were clearly elucidated (n = 162, 91%). Patients affi-
rmed a strong sense of secured privacy (n = 171, 99%).
Moreover, the majority of patients perceived direct eye con-
tact with the treating physician (n = 156, 90%) and affirmed
that the physician was patiently attentive throughout the
meeting (n = 166, 96%). A majority of the patients felt all
their needs were provided for (n = 146, 82%) and their con-
cerns were acknowledged (n = 166, 93%). A minority of the
patients (n = 36, 20%) asserted that the absence of an in-
person visit harmed their treatment.

Most patients (n = 151, 84.8%) reported interest in con-
tinuing telemedicine meetings in the future. Of those, 15 par-
ticipants (8.7%) employed telemedicine upon a first meeting
with an oncologist with a new diagnosis, 64 patients (37.2%)

used the telemedicine platform for a follow-up visit during
active treatment, and 47 patients (27.3%) used it during rou-
tine follow-up after completion of oncology treatment. There
was no correlation between visit purpose and willingness to
continue telemedicine in the future, as demonstrated with a
chi test (p = .12). Moreover, among the patient population
interested in continuing telemedicine meetings, 36%
(n = 36) conducted the video encounter with the presence of
a family member or friend, whereas 41% (n = 41) conducted
the visit without company. We did not note an effect of fam-
ily and friend participation in telemedicine visit upon satis-
faction and likelihood to continue telemedicine visits
(p = .51). Reasons included shorter absolute travel time to
the hospital (n = 73, 42%), sense of a safer home environ-
ment (n = 64, 37%), reduced risk of infection from COVID-19
(n = 64, 37%), other infections (n = 46, 26%), affirming that
their medical treatment was not compromised (n = 46, 26%),
and reduced expenses (n = 29, 16.8%; Fig. 2A).

We evaluated patients’ perceptions regarding telemedi-
cine and compared the patients willing to continue telemedi-
cine (n = 126) with those who were not inclined to continue
using this format (n = 46). Patients’ perspectives differed
among their satisfaction of treatment quality. Among the
patients not interested to continue telemedicine, 19 (41%)
felt that the medical services were significantly harmed dur-
ing the telemedicine meetings, whereas 109 (86%) patients
who were interested in continuing telemedicine felt their
meetings addressed all their needs (p = .001; Fig. 2B).

Multivariate logistic regression for factors associated with
willingness to continue telemedicine visits (Table 3) found no
significant association between age (p = .31), gender
(p = .67), profession (p = .71), education level (p = .69), and
the presence of direct eye contact during telemedicine
encounters (p = .98). However, patients who felt satisfied
regarding their concerns following their telemedicine visits
expressed interest in continuing telemedicine (odds ratio
[OR] = 2.41; p = .01). Additionally, patients who adopted tele-
medicine during routine surveillance, after completing their
oncology treatment plan, were more likely to continue tele-
medicine versus patients who encountered an oncologist
upon their first meeting in the telemedicine platform
(OR = 3.34; p = .03). As presented in Fig. 3, telemedicine was

Table 3. Multivariant logistic regression for factors
associated with willingness to continue telemedicine visits
(n = 172)

Variable
Adjusted OR
(95% CI) p value

Age 2.56 (0.40–16.29) .31

Gender 1.22 (0.47–3.16) .67

Profession 0.71 (0.28–1.75) .45

Education level 0.69 (0.30–1.54) .36

Purpose of visit

Follow-up during
active disease

1.60 (0.52–4.89) .40

Surveillance 3.34 (0.93–11.89) .03a

Doctor clarified disease status 12.76 (0.62–262.34) .09

Doctor made eye contact 0.98 (0.22–4.24) .97

Doctor listened to patient 0.68 (0.05–8.05) .76

Patient felt better after
conversation with doctor

2.41 (1.64–76.55) .01a

Tumor primary 0.16 (0.20–3.58) .82

Arrival time to hospital 0.18 (0.16–4.31) .82
aP value less than .05 was considered significant.
Abbreviations: CI, confidence interval; OR, odds ratio.
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Figure 3. Number of telemedicine visits at Tel Aviv Medical
Center during COVID-19 pandemic.
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integrated at our institution and within one month over 600
patients utilized this virtual platform.

DISCUSSION

Our study demonstrates that telemedicine is perceived as
safe and effective, and often does not compromise medical
care or the patient-physician relationship. Telemedicine
platforms have been a mode of virtual communication,
especially among patients isolated in rural areas, with satis-
fying results [38]. Nevertheless, it was not established as a
common practice at centers worldwide until the COVID-19
pandemic, which expedited its widespread adoption. The
European Society of Medical Oncology issued guidelines
[39] concerning patient care during the pandemic, suggests
reduced clinic visitations by bolstering telemedicine ser-
vices. In line with other oncology centers, we adopted tele-
medicine in our daily practice almost overnight (Fig. 3).
When the national quarantine was lifted, the number of
telemedicine visits decreased in the following months.

Major concerns involving the integration of telemedi-
cine include potentially compromising patient–health care
professional relationships [40, 41] and exclusion of
populations without access or with technology limitations,
as was addressed in our work. Telemedicine was perceived
as safe and effective with a minor compromise of medical
care and patient-physician relationship.

Our study results indicate high satisfaction, as was
expressed by the overwhelming number of patients enthusias-
tic to continue with telemedicine meetings in the future
(84.6%). We did not find that family and friend participation
during the telemedicine visit influenced satisfaction or likeli-
hood to continue telemedicine (p = .51). However, Israel is a
small country with short commutes, we believe the cut travel
time with telemedicine will be a greater advantage in larger
countries. It is notable that most patients (83.2%) had only one
telemedicine visit prior to the survey. Of the patients willing to
continue telemedicine, a fifth felt that their medical treatment
was slightly compromised by this remote communication plat-
form, consistent with the previous literature [27, 42].

Our study included all oncology patients at our tertiary
cancer center who adopted telemedicine and agreed to
participate; the age of the patients ranged from 21 to 88.
We observed high satisfaction across all age groups. We
anticipated that the absence of in-person visits would
potentially compromise treatment because of limited
patient-physician personal touch and possibly hinder
patients’ ability to express feelings and concerns. However,
patients asserted that this platform was safe and effective.

Tele-oncology refers to telemedicine among oncology
patients and is a novel method of remote communication
that is especially relevant in times of COVID-19, but we fore-
see it will be a common, integral channel of communication
in our daily practice long after COVID-19. We expect tele-
oncology to be more appropriate for patients under

surveillance after completion of active oncology treatment
and can be considered for follow-up visits alternately with
in-person meetings.

Our study strengths include an assessment of a
heterogenic patient population: a wide range of age
groups and primary tumors and the entire team of oncolo-
gists from a tertiary oncology center. Additionally, the sur-
vey was conducted by telephone a few days following the
telemedicine encounter by an independent surveyor and
not by the patient’s physician. These factors contribute to
the accuracy and authenticity of the patients’ responses.

Study limitations involve recall bias and a single institu-
tion experience. Moreover, the exclusion of patients who
encountered technological obstacles, as noted in other
studies, is a major concern highlighting the inequality and
curbed access to health care among a subset of the popula-
tion and is another study constraint. Patients who had tech-
nological limitations, which included lack of access and
competency employing the technology, most likely would
not be satisfied with the telemedicine platform. Addition-
ally, we report limited telemedicine experience per patient,
as telemedicine was applied when in-person visits were
largely curtailed. Satisfaction may change over time with
broader experience. Our study results from a tertiary care
oncology center may not be generalizable to local oncology
practices. The results of one country with distinct techno-
logical and cultural environments may not be translatable
to or pertain to cancer care centers elsewhere. The first
peak COVID-19 effects on acceptability of telemedicine may
not apply later in the pandemic or to post-pandemic care.

CONCLUSION

Telemedicine is likely to be an integral means of communi-
cation among oncologists’ daily practice. It is perceived as
safe, effective, and without major compromise of patient-
physician relationship. Future communication skills work-
shops adopting this platform are warranted.
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