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Abstract
Background As a result of technological developments in healthcare services, telemedicine is becoming widespread. We 
aimed to determine the effect of COVID-19 on Turkish medical oncologists’ opinions of telemedicine through a survey.
Methods This study was conducted using an online questionnaire linked to an invitation e-mail sent to the members of the 
Turkish Medical Oncology Association mailing group between May and July 2020.
Results Of the 110 (73 males and 37 females) medical oncologists who answered the questionnaire, the average age was 
43.9 ± 7.29 (range: 31–64) years, and the majority of the respondents were academics. The most commonly used telemedi-
cine method was store and forward (69.7%). Telemedicine use during clinical visits and multidisciplinary councils increased 
significantly during the COVID-19 pandemic (p < 0.001 in both cases).
Conclusion The use of telemedicine increased during the COVID-19 pandemic, and the pandemic has led oncologists to 
view telemedicine more positively.
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Introduction

In recent years, the use of technology has increased in 
healthcare services, as in many other fields. Telemedicine is 
the transfer of medical information for the diagnosis, preven-
tion, treatment, and follow-up of diseases or for educational 
purposes using information and telecommunication technol-
ogy (ICT) [1]. The application of telemedicine to oncology 
is called teleoncology [2].

Telemedicine practice is examined in three categories: 
store and forward, remote control, and interactive telemedi-
cine. However, a combination of these practices can also 
be applied [3]. The store and forward method is also called 
asynchronous telemedicine. Patient data, such as medical 
history, laboratory and pathology reports, and radiological 
imagings, are collected by a patient or a doctor and then 
sent to a specialist for diagnosis and treatment planning [4]. 
Remote control is applied by healthcare professionals for the 
continuous monitoring of patients’ vital signs or parameters 
related to chronic disease. This type of monitoring is often 
used for the management of high-risk patients, for instance, 
patients who have recently been hospitalized with cardiac 
disease, chronic obstructive pulmonary disease, or diabetes 
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mellitus [5, 6]. Interactive telemedicine allows for a meeting 
and a subsequent discussion between a patient and a doctor 
or a doctor and another doctor through videoconferencing 
programs, similar to face-to-face meeting, allowing to see 
the other person’s gestures and facial expressions in real 
time. However, it is not necessary to be in the same place 
[7].

Cancer is the second cause of death in the world and 
about 70% of deaths from cancer occur in low and middle-
income countries [8]. In these countries, it is anticipated 
that the number of oncologists is low and it is difficult to 
access other physicians who will refer to an oncologist or 
other health services. In addition, transportation to hospital 
can be difficult due to geographical and economic reasons. 
Telemedicine can reduce inequality in this issue. For exam-
ple, a patient living in a rural area can get advice from a 
doctor in a remote city or country. If there is fast and stable 
internet access, doctors in individual cities can discuss the 
patient among themselves and decide on his/her treatment 
in an online council. It may provide earlier diagnosis and 
treatment by providing more convenient access to oncolo-
gists, especially in low and middle-income countries. In 
addition, telemedicine both lowers transportation costs for 
patients and reduces hospitalizations [9]. Telemedicine 
and telehealth will contribute not only to meeting with the 
oncologist, but also getting psychological support and solv-
ing other health problems without leaving home. Thus, it can 
improve the quality of life of patients with cancer [10, 11]. 
However, telemedicine also has disadvantages such as lack 
of intimacy and technical difficulties [12].

The coronavirus disease 2019 (COVID-19) pandemic has 
caused many changes in healthcare services worldwide. For 
example, most of the elective surgical operations were post-
poned, some routine screenings were postponed, the number 
of patients seen in clinics per day was reduced, some retired 
healthcare personnels returned to duty, and some healthcare 
personnels were assigned to pandemic clinics different from 
their specialties [13, 14]. The acceleration of the increase in 
telemedicine usage was also one of these changes [15, 16].

In this article, we aim to evaluate the opinions and experi-
ences of medical oncologists concerning telemedicine and 
analyze the changes in the use of telemedicine during the 
COVID-19 pandemic in Turkey through a questionnaire.

Materials and methods

This cross-sectional study used an online questionnaire 
to collect data from medical oncologists working in Tur-
key. The questionnaire, conducted between May and July 
2020, was sent to the members of the “Turkish Medical 
Oncology Association” mail group through an invitation 

e-mail. This e-mail included information about telemedi-
cine, study content, and the survey, followed by a link to 
an online survey form [17]. Google Surveys, which allows 
respondents to answer anonymously, was employed. The 
responses of the respondents were analyzed.

“Turkish Medical Oncology Association” is an associa-
tion of 782 medical oncologists. One hundred seventeen of 
the members are professors, 175 are associate professors, 
27 are assistant professors, 206 are experts, and 197 are 
fellows. It helps medical oncologists in Turkey to com-
municate with each other and find solutions to their prob-
lems. It has aims such as supporting scientific studies and 
contributing to the education of fellows. More than 90% of 
medical oncologists in Turkey is a member of the Turkish 
Medical Oncology Association.

The questionnaire was based on articles about tel-
emedicine [18–20] and the experience of the authors’ 
daily practice. Medical oncologists were asked to evaluate 
their institutions’ current telemedicine practices and then 
answer questions about telemedicine based on their experi-
ence and opinions (if they did not have experience). Sur-
vey questions were organized in a multiple choice format, 
and only one option could be selected. Categorical data 
obtained from the respondents were utilized to provide an 
overview of the telemedicine process and its challenges.

In Turkey, during the pandemic period, telemedicine 
meetings have been started in some hospitals routinely by 
the decision of the hospital management institutionally. 
On the other hand, some physicians used telemedicine 
personally for some patients, while there was no telemed-
icine examination in their institutions. Therefore, ques-
tions about the use of telemedicine in the questionnaire 
were asked twice. The first one is “was it applied in the 
institution/hospital?”; the second is “….. did you use it 
personally?”.

The study protocol was approved by the Kocaeli Univer-
sity Clinical Research Ethics Committee (KOU GOKAEK 
2020/133).

All statistical analyses were performed using IBM SPSS 
for Windows version 20.0 (SPSS, Chicago, IL, USA). Kol-
mogorov–Smirnov and Shapiro Wilk’s tests were used to 
assess the assumption of normality. Continuous variables 
were expressed as mean ± standard deviation and median 
(25th–75th percentile). Categorical variables were sum-
marized as counts (percentages). Comparisons of continu-
ous variables between groups were performed using the 
Mann–Whitney U test since the normality assumption did 
not hold. Chi-square test was used to determine relation-
ships between categorical variables. McNemar’s test and 
the marginal homogeneity test were applied to determine 
changes in respondents’ answers. Two-sided p value < 0.05 
was considered statistically significant.
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Results

The number of medical oncologists who answered the ques-
tionnaire was 110, 66.4% of whom were men. The average 
age of the participants was 43.9 ± 7.29 (min, 31; max, 64) 
years. The majority of the respondents were professors, see-
ing 20–40 patients a day, working at the university hospital, 
and had been employed for longer than 10 years in oncology. 
The profiles of the doctors participating in our survey are 
summarized in Table 1.

The median age of telemedicine users was 40 before the 
pandemic and 43 during the pandemic. Before and during 
the pandemic, no difference was found when telemedicine 
users were compared by age (p = 0.339, p = 0.819, respec-
tively). Nine (53%) of 17 clinicians who used telemedicine 
before the pandemic and 34 (69%) of 49 clinicians who used 

telemedicine during the pandemic were male. There was no 
difference between telemedicine users before and during the 
pandemic by gender (p = 0.299, p = 1.0, respectively).

It was observed that the method clinicians used most fre-
quently to contact patients was store and forward (69.7%), 
and the program used most often was WhatsApp Messenger 
(68.9%).

A physical examination includes the inspection, palpa-
tion, percussion, and auscultation. However, a doctor can 
only do inspection in a telemedicine visit and sometimes say 
the patient to palpate himself/herself. But doing percussion 
and auscultation are impossible in telemedicine for now. In 
the survey, when the participants were asked whether failure 
to perform a full physical examination would cause a fatal 
error in the follow-up of a cancer patient, 60 (59%) respond-
ents answered “rarely,” and 34 (34%) answered “usually.”

According to 52.5% of the participants, the examinations 
using telemedicine took less time than those performed in 
the clinic, while 30.3% stated that the examinations took 
longer. According to 42.4% of oncologists, the follow-up 
frequency of the patients does not change with telemedicine 
visits. On the other hand, 31.3% think that the frequency 
of follow-up has increased and 26.3% think decreased. The 
answers given by the participants to other questions about 
telemedicine are summarized in Table 2.

During the COVID-19 outbreak, the utilization of tel-
emedicine in the examination of patients increased signifi-
cantly in our study group. This increase occurred both as 
the personal preference of the clinicians and the choice of 
the hospital management (p < 0.001 in both cases). Simi-
larly, there was a significant increase in multidisciplinary 
councils made with telemedicine (p < 0.001). The change in 
telemedicine use before and during the COVID-19 pandemic 
is summarized in Table 3.

Discussion

Telemedicine is the provision of health services to remote 
people through ICT [21]. During the COVID-19 pandemic, 
people were not able to leave their homes and were afraid of 
coming to the hospitals; therefore, the search for alternatives 
began for meeting the doctors. This situation has spread the 
use of telemedicine in oncology as well as in many clinics.

The use of telemedicine in oncology (also called teleon-
cology) began in 1990 with a study by Lipsedge et al. [22]. 
In this study, supportive care was provided to cancer patients 
through psychiatrists. In the following 30 years, a lot of 
study was done in this field. A literature review of all exist-
ing mobile technologies and integrated care studies focusing 
on cancer and cancer supportive care was published by Nasi 
et al. in 2015 [23]. This review revealed that mobile tech-
nologies are predominantly used for during the treatment of 

Table 1  Details about the oncologists participating in our survey

Doctors’ characteristics N = 110

Age (years) 43.9 ± 7.29
Male (%) 73 (66%)
Academic title (%)

  • Professor • 31 (28%)
  • Associate professor • 36 (33%)
  • Assistant professor • 4 (4%)
  • Specialist • 27 (25%)
  • Fellow • 11 (10%)

Work institution (%)
  • University hospital • 46 (42%)
  • Education research hospital • 20 (18%)
  • Private hospital • 38 (35%)
  • Public hospital • 4 (4%)
  • Private clinic (individual) • 2 (2%)

Years in practice (%)
  • < 10 years • 52 (48%)
  • 10–20 years • 45 (41%)
  • > 20 years • 12 (11%)

Number of patients examined per day (%)
  • < 20 patients • 28 (26%)
  • 20–40 patients • 46 (42%)
  • 40 patients • 36 (33%)

Which program do you prefer most in telemedicine? (%)
  • WhatsApp • 71 (69%)
  • Skype • 5 (5%)
  • Zoom • 11 (11%)
  • Other • 16 (15%)

Which method do you use in examination via telemedicine
  • Store and forward • 69 (69%)
  • Interactive telemedicine (video conference) • 30 (30%)
  • Remote Control • 1 (1%)
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patients, but used less frequently in prevention, diagnosis, 
decision-making, and follow-up stages. Our study has shown 
that telemedicine use has increased significantly, both per-
sonally and institutionally, during the COVID-19 outbreak 
(p < 0.001) (see Table 3). Participants thought that the tel-
emedicine visits would continue even if decreased partially 
in the post pandemic period. These results suggest that some 
physicians who see the convenience and other advantages of 
using telemedicine and get used to these visits will continue 
to meet with patients via telemedicine.

In Turkey, chemotherapy with teleoncology has not been 
applied to the patients in rural areas yet. However, studies on 
this subject in some countries have yielded positive results 
[24, 25]. In these studies, a health institution is established 
in rural areas, and chemotherapy nurses and trained person-
nel are assigned. Oncologists in the city center meet with 

patients living in rural areas via telemedicine and plan the 
chemotherapy, and then the patients receive their treatment 
where they live. In these studies, patients were given com-
monly used chemotherapy regimens, and it was observed 
that there was no difference between the chemotherapy toler-
ance of the patients. Besides, a better quality of life results 
was found in patients, and it was revealed that less cost and 
time were spent. We think that these telemedicine meetings 
can also be used for cancer patients who need palliative sup-
port in oncology.

According to the survey results, after the pandemic, deci-
sion-making multidisciplinary tumor councils have started to 
be made via telemedicine in Turkey. There was a significant 
difference between before and after the pandemic in terms of 
conducting multidisciplinary councils through telemedicine 
(p < 0.001). In a prospective pilot study on multidisciplinary 

Table 2  The answers given by the participants to questions about telemedicine

Always
n (%)

Usually
n (%)

Rarely
n (%)

Never
n (%)

- During telemedicine visits:
  Are you in the same place compared to your clinic exams? 30 (30%) 43 (43%) 16 (16%) 11 (11%)
  Do you want to see the patient again in the clinic exam? 4 (4%) 62 (62%) 34 (34%) 0 (0%)
  Is your meeting interrupted? 5 (%5) 39 (39%) 53 (54%) 2 (2%)
  Does interruption of your meeting reduce your concentration and the efficiency of the 

visit?
20 (20%) 48 (48%) 32 (32%) 0 (0%)

  Do you think patients express themselves sufficiently? 3 (3%) 68 (67%) 29 (29%) 1 (1%)
  Do you think you express yourself sufficiently? 9 (9%) 71 (70%) 20 (20%) 1 (1%)
  Do you think patients are satisfied? 3 (3%) 68 (67%) 30 (30%) 0 (0%)
  Do you think you are satisfied? 1 (%1) 49 (48%) 41 (41%) 10 (10%)
  Would failure to full physical examination lead to a fatal error in the follow-up of a 

patient with cancer?
6 (6%) 34 (34%) 60 (59%) 1 (1%)

  Do you think that multidisciplinary councils with telemedicine are efficient? 13 (12%) 65 (59%) 31 (28%) 1 (1%)
- Before the COVID-19 pandemic, did you believe that examinations with telemedicine 

can be performed in Medical Oncology?
3 (3%) 18 (18%) 25 (25%) . 54 (54%)

- During the COVID-19 pandemic, do you believe that examinations with telemedicine 
can be performed in Medical Oncology?

4 (4%) 57 (56%)57 (56%) 35 (35%) 5 (5%)

- After the Covid-19 pandemic, do you think that examinations in Medical Oncology will 
be performed with telemedicine?

3 (3%) 27 (27%) 62 (61%) 9 (9%)

- In the future, if the speed of the internet increases and the use of the internet of things 
and augmented reality become widespread and optimally used, can the visits in Medical 
Oncology be performed with telemedicine?

4 (4%) 38 (38%) 54 (53%) 6 (6%)

Table 3  The change in 
telemedicine use before and 
during the COVID-19 pandemic

Before the pandemic 
(n) [%]

During the pandemic 
(n) [%]

p Value

Using telemedicine institutionally (choice of the 
hospital management)

10 (9%) 56 (51%) p < 0.001

Using telemedicine personally by clinicians 17 (15% 49 (45%) p < 0.001
• Male • 9 (8%) • 34 (31%)
• Median age • 40 • 43
Council meetings by telemedicine • 10 (9%) • 57 (52%) p < 0.001
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tumor councils [26], it was found that the meetings held 
by the videoconferencing method were not distinctly differ-
ent from the routine tumor discussion councils and that the 
participants had confidence and satisfaction in these confer-
ences. Similarly in our study, 70% of responders said that 
they always or usually found these multidisciplinary meet-
ings useful. As a result of the telemedicine councils, physi-
cians can exchange information with each other anywhere 
and at any time. Thus, it is possible to exchange information 
easily even among physicians in different cities and coun-
tries. In the future, this may contribute to the increase of 
intercity and international case discussions.

The most used program by the clinicians in our study 
to communicate with patients was WhatsApp Messenger 
(68.9%), while the most used telemedicine method was store 
and forward (69.7%). Messaging is used more widely in our 
routine lives, and it is easier for people to use the method 
they are used to. Besides, this method is easily accessible 
and allows doctors or patients to share information anywhere 
and anytime. However, with the pandemic process, video 
talk programs became widespread rapidly and entered our 
routine lives [27]. People who never or rarely used these 
types of programs started to use them. This situation can 
suggest that the use of interactive telemedicine will increase 
in the near future. In order to use the remote control method 
more frequently, technological developments and its inte-
gration into the health system need to be increased, and the 
financial burden on individuals and states should be reduced. 
In the near future, it may be possible to move telehealth 
services to a higher level with the combined use of all three 
telemedicine methods.

In our study, most of the clinicians stated that the tel-
emedicine visits were shorter than the routine visits. In 
addition to the short visit time, telemedicine also saves the 
patient from coming to the hospital. Therefore, it can be said 
that telemedicine is a time-saving method especially for the 
patient. A study published by Russo et al. [28] confirmed 
this idea. In that study, it was found that telemedicine gave 
the patient an average of 145 miles and 142 min per visit.

Most of the medical oncologists in our study thought 
that doctors and patients could express themselves suf-
ficiently in telemedicine meetings. Also 70% of the par-
ticipants (who answer always and usually) stated that 
the patients and 50% (who answer always and usually) 
stated the doctors were satisfied with the meetings via 
telemedicine. In a study conducted in India, 82% of 
patients and all doctors said that they were satisfied with 
telemedicine meetings. However, there were also partici-
pants who reported that they were uncomfortable with 
some technical problems, time-scheduling, or talking to 
the camera [19]. In teleoncology studies, it was revealed 
that patients and clinicians were generally satisfied [2]. 
However, some medical oncologists who answered our 

questionnaire stated that they thought telemedicine could 
cause communication problems between doctors and 
patients and could lead to fatal errors due to incomplete 
physical examination. Our study was intended only for cli-
nicians, but some studies conducted on patients reported 
that patients have concerns about their privacy [23] [29]. 
It is known that there may be cybercrime in e-health ser-
vices [30]. Considering these negative aspects, it can be 
said that telemedicine’s legal ground is not sufficient and 
legal problems may occur. Therefore, governments must 
take measures against cybercrime. And there is a need to 
enact new laws or regulate existing laws on telemedicine 
to protect both the patient and the doctor. As these regu-
lations are made, confidence in using telemedicine will 
increase, and this will contribute to the widespread use 
of telemedicine.

Various studies have shown that telemedicine and tel-
ehealth services can provide advantages such as ease of 
use, ease of access and communication with the service 
providers, low cost, and shortening of travel time. In these 
studies, it has been stated that telehealth provide contribu-
tions such as facilitating management of the disease and 
symptoms, increasing their education and treatment com-
pliance, and reducing hospitalizations [31, 32]. But there 
is still not enough evidence to support the use of only tel-
emedicine in examination of cancer patients. Even so, the 
use of telemedicine will increase as a result of technologi-
cal advances. In the near future, it is predicted that internet 
of things and augmented reality will be used in many areas 
[33]. Although the idea that physicians can perform patient 
examinations remotely using these technologies seems 
utopian for now, the doctors who participated in our study 
think that these technologies can be integrated and used 
with telemedicine in the near future. However, since even 
small mistakes in the follow-up of patients with cancer 
can cause big problems, some oncologists still do not want 
to compromise face-to-face examination. It is seen that 
there is no complete trust and consensus on teleoncology. 
For now, it seems too early to say that telemedicine will 
completely replace face-to-face examination in oncology. 
Future studies could reduce the ambiguity on this mat-
ter by investigating the quality of exams conducted via 
telemedicine.

Limitations

This study includes only the opinions and experiences of 
medical oncologists in Turkey who responded to our sur-
vey. Since the questionnaire was prepared as an online 
questionnaire, it could not be tested whether the questions 
were understood or not (however, all questions from the 
participants were answered via e-mail).
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Conclusion

Although some medical oncologists resist the use of tel-
emedicine, the COVID-19 pandemic has increased the use 
of telemedicine in medical oncologists in Turkey. Techni-
cal and legal advances are needed to expand the usage 
of telemedicine. After increasing the studies in this field, 
telemedicine can replace the majority of the routine poli-
clinic visits in the future.
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