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sidered to be under the umbrella of telehealth and refers
specifically to remote clinical services (2). Remote care
provides the advantage of reducing the use of resources in
health centers, improving access to care, and minimizing
the risk of direct transmission of the infectious agent (3).
The adoption of telemedicine was first described in the
1950’s when a Nebraska psychiatrist connected to a
prison over 150 miles through a closed-circuit television
to provide mental health services (4). In recent years,
with the advancement of mobile technologies, telemedi-
cine is more accessible than ever before. In the USA the
percentage of US hospitals that connect with patients
through the use of video and other technology has
increased from 35% in 2010 to 76% in 2017 (1). 
Available literature indicates that telemedicine has been
adopted successfully in patients with common clinical
urological conditions, including prostate cancer, uncom-
plicated urinary stones, uncomplicated urinary infections,
urinary incontinence, or pelvic organ prolapse and hema-
turia (5). Moreover, literature on the use of telemedicine
in medical education, called telementoring, is increasing
and results underline the facilitation of the learning
process while increasing motivation and enabling instant
communication and discussion at a distance due to the
possibility of sharing multimedia contents (6). The aim of
the present study was to explore attitudes and perceptions
by urology residents toward the use of telementoring in
the context of residents- faculty physicians communica-
tion for patient-related care in a large academic tertiary
urology referral department in Italy.

METHODS

Questionnaire
An online survey consisting of 19 multiple choice ques-
tions (formulated in Italian with the aim of increasing the
response rate) was designed using the Google Form
application included in the Google Drive office suite
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INTRODUCTION
Telehealth, defined as the use of information technology
and telecommunications to provide access to health
assessment, consultation, diagnosis, intervention, super-
vision and information across distance, represents a rap-
idly evolving field of medicine (1). Telemedicine is con-
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(Google LLC). The questionnaire was composed of three
sections: a first one to assess respondents’ demographics
(age, sex, year of residency) a second one to evaluate their
attitudes, and a third to evaluate perceptions. 
Questions about attitudes toward use of telementoring
during the residency program and in the context of resi-
dent to faculty physicians communication for patient-
related care investigated the following settings: frequency,
duration, and temporal trend of telementoring adoption,
tools adopted (telephone call, e-mails, WhatsApp, others)
clinical context in which telementoring was used (ward,
ambulatory care, referral activities), type of findings whose
interpretation made use of telementoring (findings from
physical examination, findings from radiological imaging,
findings from endoscopy, findings from functional inves-
tigations), type of shared data (text, video, audio, photos),
content of multimedia data shared (reports, radiological
images, drainages, findings from physical examination,
endoscopic findings, intraoperative findings).
Questions about perceptions investigated the perceived
usefulness of telementoring in improving resident to fac-
ulty physicians communication for patient-related care in
various clinical settings (ward, ambulatory care, referral
activities) and in relation to various clinical and instru-
mental findings (findings from physical examination,
endoscopy, radiological imaging, functional
investigations). Respondents were invited to
"strongly agree", "moderately agree", "slightly
agree", "strongly disagree", "moderately disagree",
"slightly disagree" with a series of statements
about perceptions. A question was designed to
investigate how often the use of telementoring
was able to change the diagnostic and/or ther-
apeutic decision-making process. 
Question about the perceived limits of tele-
mentoring investigated: medico-legal issues,
risk of distortion of the information flow, risk
of receiving incomplete data, risk of providing
incomplete data.
Some questions required a single answer while
others gave the respondents the choice to
select as many answers as they felt appropri-
ate.

Data collection
Invitations to participate in this anonymous
survey were e-mailed on 1 February 2021 to
current urology residents and to urology resi-
dents who attended the urology residence pro-
gram in the last three years at University of
Naples Federico II and who gave the approval
to the use of their e-mail address. For those
who had not completed the survey, four fol-
low-up reminder e-mail invitations were sent
over the following 2 weeks. The survey was
closed on 28 February 2021. All respondents
had to fully complete the questionnaire before
submission since all questions were flagged as
mandatory. After submission, users could not
review neither amend their answers. Both per-
sonal contact information and data collected
were not accessible to third parties. 

Data analysis
Data were expressed as mean (Standard Deviation) and
raw numbers and percentages of survey answers.
Statistical analyses were two-sided using a significance
level of 0.05. All statistical analyses were performed with
SPSS version 17.0 (SPSS, Inc., Chicago, IL) software. 

RESULTS
In total 60 responses were received (participation rate
86%). Fifty-seven residents (95%) were male and 3 (5%)
were female. Mean age was 31.36 (3.16). Overall, 23.33%
were 1st years residents, 16.6 2nd year, 10 % 3rd year, 15%
4th year, 23.3% 5th year and 11.67% were specialist less
than two year. The frequency of telementoring use in the
context of resident to faculty physicians communication
for patient-related care was described as occasional, fre-
quent, very frequent, and rare by 51.3%, 41.0%, 5.1%,
and 2.6%, respectively. 
Figure 1 shows the setting of utilization of telementoring
use by urology residents.
Figure 2 describes the percentage of utilization by resi-
dents of the different tools of telementoring in the context
of resident to faculty physicians communication for
patient-related care.

Figure 1. 
Setting of telementoring use in the context of resident to faculty physicians
communication for patient-related care and relative percentage of use 
in the various settings. 

Figure 2. 
Percentage of residents using different tools of telementoring in the context
of resident to faculty physicians communication for patient-related care. 
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Figure 3 shows the percentage of residents shar-
ing different types of media contents in the con-
text of resident to faculty physicians communi-
cation for patient-related care.
Figure 4 shows the percentage of residents
sharing different types of information as media
contents in the context of resident to faculty
physicians communication for patient-related
care. Table 1 describes the perceptions about
the usefulness of telementoring in improving
resident to faculty physicians communication
for patient-related care in various clinical set-
tings and in relation to various clinical and
instrumental findings.
Finally, regarding perception of telementoring
limitation, 78% of participants individuated
risks of information flow distortions and misin-
terpretations, 56.4%found limits for a complete
information collection, 35.9% risks of flow
 distortions to give information, and 28.2% legal
risk.

DISCUSSION
Remote communication between members of a
medical staff has always been the key element
in any part of patients’ care (7). Of note, poor
communication was considered by the 2011
Joint Commission sentinel event report as the
main root cause of delays in patient treatment
and the second leading cause of operative and
post-operative complications (8). 
Interprofessional communication has a critical
role mainly in university hospitals, where resi-
dents are involved in the management of
patients. Indeed, ineffective communication
between residents and attending surgeons has
been reported to be a significant contributor to

Figure 3. 
Percentage of residents sharing different types of media contents 
in the context of resident to faculty physicians communication for 
patient-related care. 

Figure 4. 
Percentage of residents sharing different types of information as media
contents in the context of resident to faculty physicians communication 
for patient-related care. 

Table 1. 
Perceptions about the usefulness of telementoring in improving resident to faculty physicians communication for patient-related
care in various clinical settings and in relation to various clinical and instrumental findings.

Agree strongly Agree moderately Agree slightly Disagree slightly Disagree moderately Disagree strongly
n (%) n (%) n (%) n (%) n (%) n (%)

Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care in the ward setting 14 (23.3) 35 (58.3) 11 (18.3) 0 (0) 0 (0) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care in the ambulatory setting 14 (23.3) 36 (60.0) 8 (13.3) 0 (0) 2 (3.3) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care in the referral activity setting 17 (28.3) 32 (53.3) 9 (15.0) 2 (3.3) 0 (0) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care thanks to the improvement 
of radiological imaging interpretation 17 (28.3) 32 (53.3) 8 (13.3) 3 (5.0) 0 (0) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care thanks to the improvement 
of endoscopic findings interpretation 14 (23.3) 27 (45.0) 17 (28.3) 2 (3.3) 0 (0) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care thanks to the improvement 
of interpretation of findings from physical examination 14 (23.3) 35 (58.3) 11 (18.3) 0 (0) 0 (0) 0 (0)
Telementoring is useful in improving resident to faculty physicians 
communication for patient-related care thanks to the improvement 
of functional findings interpretation 6 (10.0) 30 (50.0) 14 (23.3) 10 (16.6) 0 (0) 0 (0)
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medical errors, patient injury, and malpractice claims (9).
Verbal report via telephones has represented the tradi-
tional method of communication for years (10).
However, although rapid, this method of communication
can be inadequately objective and precise (10). Since the
late 1990’s telemedicine gained popularity and clinical
photographs taken by digital cameras were transmitted as
downloadable files between computers having modem
and telephone link to improve communication flow (10).
Initially, several technological limitations including the
lack of digitalization of medical records, the inability to
send images quickly, and limited Internet lines strongly
limited the use of telemedicine. In recent years, advances
in information technology have driven dramatic changes
in several aspects of human behavior and communica-
tion. Audiovisual communication in health care support-
ed by smartphone apps is a novel concept that is rapidly
gaining interest in all areas of medicine and surgery (11).
Implementation of telemedicine is currently encouraged
and supported by both states and multiple medical asso-
ciations worldwide (12). 
To the best of our knowledge, we investigated for the
first-time attitudes and perceptions about the use of tele-
mentoring in the context of resident to faculty physicians
communication for patient-related care in an academic
tertiary urology referral department in Italy.
Most urology residents participating in the present survey
declared to utilize telementoring for patient-related care
and that the use of telementoring increased over time.
This finding is in line with available evidence demon-
strating the expanding role of telehealth (1). 
WhatsApp messenger was reported as the most common-
ly used tool for communication. WhatsApp is a method
of sending and receiving messages to and from individu-
als or groups with additional features of sending images,
videos, and links (13). WhatsApp has been evaluated in
numerous subspecialties in both undergraduate and post-
graduate settings and current available literature suggests
it is an effective tool for medical learning (14). Some
authors also consider WhatsApp as an effective telemedi-
cine tool in many different fields of health care (11). 
Photos followed by text messages were the most common
type of data shared by the respondents in present survey.
In details, the main contents of photos were medical
reports followed by radiological images and pictures of
drainages. Accordingly, Sener et al. suggest that
WhatsApp can be used to share photos of cases of hema-
turia to determine the severity of cases, and thereby dis-
criminate whether active treatment is required (15).
Urology residents are commonly involved in multiple
activities characterized by increasing complexity. Most of
respondents in the present survey perceived telementor-
ing e as a useful communication tool in several aspects of
patient care. Indeed, the majority of them declared a
moderate and a strong agreement towards the utility of
telementoring in improving resident to faculty physicians
communication for patient-related care in the context of
ambulatory care, ward, and urology referral consultation.
In details, most declared a moderate and a strong agree-
ment with respect to the utility of telementoring in
improving the communication in relation to the interpre-
tation of clinical, radiological, endoscopic, and function-

al findings. Interestingly, a high percentage of residents
declared that the use of telementoring in the context of
resident to faculty physicians communication for patient-
related care contributed to change the diagnostic and/or
therapeutic decision making process. 
Taken together, results from the present survey underline
the increasing and relevant role of telementoring as an addi-
tional tool in the context of resident to faculty physicians
communication in several settings of patient-related care. 
However, telementoring is still in its infancy and a num-
ber of potential drawbacks still exist. These include main-
ly limitations with performing comprehensive medical
history and physical examination and security breaches
(2). Distortion of the medical information and limits in
acquiring complete information were perceived by the
participants in the present survey as the major drawbacks
of telementoring in the context of resident to faculty
physicians communication for patient-related care. 
The major limitation of this survey includes the small
number of participants. Although respondents are not
fully representative of the overall community of Italian
urology residents, currently the School of Urology of the
University of Naples Federico II represents the largest of the
Southern Italy in terms of number of residents and one of
the largest in Italy. Moreover, like any survey, participant
responses were limited to the available choices. A further
limit of the study is the lack of data about the feedback of
faculty physicians. Further studies are needed to investi-
gate the usefulness of telementoring by residents in rela-
tion to specific diseases (16). 

CONCLUSIONS
Results from the present survey demonstrate that the use
of telementoring is widespread and perceived as useful by
urology residents in the context of resident to faculty
physicians communication in multiple settings of patient-
related care and its use has increased over time. WhatsApp
messenger is the most common tool adopted for remote
communication with text and photos of reports and
drainages being the most common data shared. 
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