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RODOLFO ACATAUASSÚ NUNES, PH.D., M.D.1,2

1Postgraduate Programme in Medical Sciences, State University of Rio de Janeiro, Rio de Janeiro, Brazil
2Pedro Ernesto University Hospital, State University of Rio de Janeiro, Rio de Janeiro, Brazil

(RECEIVED June 11, 2011; ACCEPTED July 8, 2014)

ABSTRACT

Objective: We aimed to examine telemedicine as a form of home and additional support for
traditional outpatient care as a way to remotely monitor and manage the symptoms of patients
with advanced cancer.

Method: In total, 12 patients were monitored through monthly consultations with a
multidisciplinary healthcare team and weekly web conferences. To evaluate and treat pain and
other symptoms, the Edmonton Symptom Assessment System (ESAS) was applied during all
remote or in-person interviews.

Results: During monitoring, the team contacted the patients on 305 occasions: there were 89
consultations at the hospital, 19 in-person assistances to the family (without the patient), 77
web conferences, 38 telephone calls, 80 emails, and 2 home visits. The mean monitoring time
until death was 195+175.1 days. Eight patients who completed the ESAS in all interviews had
lower mean distress symptom scores according to web conferences than in person.

Significance of results: Telemedicine allowed greater access to the healthcare system, reduced
the need to employ emergency services, improved assessment/control of symptoms, and
provided greater orientation and confidence in the care given by family members through early
and proactive interventions. Web conferencing proved to be a good adjuvant to home monitoring
of symptoms, complementing in-person assistance.

KEYWORDS: Palliative care, Telemedicine, Cancer, Symptoms assessment, Pain
management

INTRODUCTION

In recent decades, cancer has become a more signifi-
cant issue and a clear public health problem world-
wide. The World Health Organization (WHO)
estimates that in 2030 there will be 27 million cases
of cancer, 17 million deaths from cancer, and 75 million
people living with cancer annually. The greatest effect
of this �70% increase will be on low- and middle-in-
come countries (International Agency for Research on
Cancer, 2013; National Cancer Institute Brazil, 2014).

Thus, cancer control seeks to decrease the morbidity
and mortality due to the disease and to improve the
quality of life of patients through interventions for pre-
vention, early detection, diagnosis, treatment, and pal-
liative care. Another concern is the aging population,
which will cause an increase in cancer incidence, main-
ly due to accumulation of risk factors for specific tumors
combined with the reduced effectiveness of cellular re-
pair mechanisms (World Health Organization, 2013).

Palliative care aims to control symptoms at any
stage of the disease and follow patients and their

family members until the end of the patients’ lives,

reducing suffering and improving quality of life

(Johnston et al., 2012). The early introduction of pal-

liative care can improve quality of life and increase
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lifespan (Temel et al., 2010). Patients with progres-
sive and incurable disease should experience effec-
tive and wide relief of symptoms, whether physical
or psychosocial, which only add to the challenge. In
this population, symptoms are complex and multiple,
and their frequency and intensity increase as the dis-
ease progresses, while the capacity for daily life and
self-care activities decreases (Mercadante et al.,
2000). The Edmonton Symptom Assessment System
(ESAS) is routinely applied (Alberta Health Services,
2010) to evaluate symptoms in patients with ad-
vanced cancer. It is a simple instrument, with rapid
application and low complexity, which facilitates
care planning, intervention indications, and knowl-
edge of the effectiveness of treatments. It is also a
combination study, research, and audit tool.

Modern information and communication technolo-
gies (ICTs) are revolutionizing the way that individu-
als communicate, search, and exchange information
and enrich their lives (Paré et al., 2009; Ryu, 2012;
Bradford et al., 2012; 2013). Remote communication
between doctor and patient through ICTs is one of
the competencies of telemedicine. The real-time
transmission of sound and image through data com-
munication networks is a tool that facilitates care,
shortens distances, and reduces costs and minimizes
wasted time (Johnston et al., 2012; Bradford et al.,
2013). Moreover, it allows for personalized and in-
tense contact between doctor and patient, which fur-
ther contributes to reduced suffering (Rich, 2001).
Thus, telemedicine has proved to be a useful tool
for overcoming distance and enabling access to
high-quality medical care for currently unassisted
communities, even in large urban centers (Bradford
et al., 2012; 2013).

Keeping patients with advanced disease at home
is difficult and unsettling due to the severity and rap-
id deterioration of their conditions (Paré et al., 2009).
Patients and their family members often wish to stay
at home during the final moments of a patient’s life,
but the fragility of the situation and feelings of help-
lessness can lead them to seek hospital support. At
this point, telemedicine may play an important role
(Krupinski et al., 2002; Balas et al., 1997). Orienta-
tion by phone can sometimes mitigate this situation,
but the use of real-time audio and video has greater
potential as a more effective tool for assisting pa-
tients and caregivers by providing continuous moni-
toring. In-person assistance cannot be replaced by
virtual assistance, but web conferencing as a comple-
ment to monitoring in the intervals between outpa-
tient consultations enhances care and improves
access to healthcare services (Lima et al., 2007).

Despite the explosive development of ICTs, the
paths for using them, especially in patient assistance,
are underexplored. We believe that telemedicine may

be important as a adjuvant tool for monitoring pa-
tients with advanced cancer under palliative care.
Thus, our study aimed at assessing the potential con-
tribution of telemedicine in detecting physical and
psychosocial symptoms and in observing the clinical
evolution of a disease until the final outcome as a com-
plement to outpatient assistance for the palliative
care of patients with advanced cancer.

METHODS

Patients

This work was a prospective, longitudinal, qualita-
tive, descriptive, and case series study conducted be-
tween January of 2011 and August of 2013 that
monitored patients with advanced cancer referred
for outpatient care by the Centre for Palliative Care
of the Pedro Ernesto University Hospital, Universi-
dade do Estado do Rio de Janeiro (State University
of Rio de Janeiro) (UERJ). Patients were included if
they were at least 18 years of age and diagnosed
with advanced cancer, with no chance of a cure, and
with the following computing resources available:
computer with Adobe Flash Player support, a web
browser, access to the internet, and multimedia sup-
port including webcam, microphone, and an audio
playback device. Only patients with cognitive impair-
ment were excluded. All individuals signed an in-
formed consent form, and the protocol was
approved by the research ethics committee of the Pe-
dro Ernesto University Hospital (no. 2869/2011).

Study Design and Measurements

The study was developed at the UERJ TeleHealth
Laboratory, where online interviews were conducted
with patients via a web conference using Adobe Con-
nect Pro software (Adobe Systems, San Jose, Califor-
nia). To connect with the UERJ TeleHealth
Laboratory, the minimum speed required was 256
Kbps. In-person consultations with the multidisci-
plinary team (physician, nurse, social worker, psy-
chologist, and music therapist) occurred monthly,
whereas web conferences with the team occurred
weekly. The following means of communication
were employed for monitoring patients: in-person
care at the hospital, web conferencing, electronic
messaging (email), telephone calls, ICTs, and home
visits. In remote contacts, symptoms were assessed
and complaints heard, and the relationship between
what was reported and what was seen in the video
was also evaluated. Monitoring continued until the
patient’s death.

Video and audio quality during web conferences
were evaluated as good or poor. Good audio quality
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meant that words spoken at the two connection
points could be understood without difficulty, where-
as poor audio quality was identified when under-
standing was difficult, when the audio track was
noisy, or when the telephone had to be used to estab-
lish communication. Video was considered good qual-
ity when the images could be defined without
difficulty and poor when the images had low defini-
tion or sharpness or when they were dark, pixelated,
or fragmented. The satisfaction of caregivers with
the telemedicine care and the influence of ICTs on
choice of patient’s place of death were also analyzed.

The ESAS was utilized to assess symptoms during
in-person consultations and web conferences (Bruera
et al., 1991). The ESAS is a scale that assesses a com-
bination of physical and psychological symptoms,
and it consists of a list of nine symptoms often found
in cancer patients: pain, fatigue, nausea, depression,
anxiety, drowsiness, appetite, well-being, and short-
ness of breath. The ESAS is scaled from 0 to 10,
where 0 represents absence of a symptom and 10 rep-
resents the greatest possible intensity of a symptom.
The sum of points from all symptoms is defined as the
symptom distress score. The instrument can be com-
pleted by the patient, by the family, or by the health-
care team, having been previously validated for
Portuguese (Neto, 2006). During in-person consulta-
tions, the numeric scale of the ESAS was printed and
presented to the patient, who answered orally and as-
signed a score to each symptom. In web conferences,
this numerical scale was presented on the screen so
that the number corresponding to symptom intensity
could be viewed and clicked.

Statistical Analysis

Descriptive statistics were employed to analyze the
data. The results were expressed as the mean+ stan-
dard deviation (SD). Data analysis was performed
using SAS software (v. 6.11, SAS Institute, Cary,
North Carolina).

RESULTS

In total, 12 patients were monitored (7 men and 5
women), with a mean age of 68+9.43 years. All pa-
tients were diagnosed with advanced cancer: 7 had
lung cancer, 2 head and neck cancer, 2 cancer with
an undetermined primary site, and 1 bile duct can-
cer. All patients were cared for by family members
who operated the ICTs for participation in web con-
ferences. The mean monitoring time was 195+
175.1 days; 5 of the 12 patients lived in other cities
within a radius up to 60 kilometers.

During monitoring, family members and/or
patients were contacted on 305 occasions, with 89

hospital consultations, 19 in-person assistances to
the family (without the patient), 77 web conferences,
38 telephone contacts, 80 emails, and 2 home visits.
Each patient had different frequencies of contact,
with mean in-person consultations, web conferences,
and total contacts of 7.42+6.29, 6.42+7.64, and
25.4+16.3, respectively.

Audio quality was good in eight cases. In four cas-
es, the audio was considered of poor quality, and tele-
phone contact was required. Video quality was good
in all 12 cases. Video favored communication beyond
words through body language, emotion, and facial ex-
pressions of suffering or happiness.

In the absence of technical problems, the inter-
views lasted approximately 15–20 minutes. Howev-
er, when there were connection problems,
technicians intervened to solve them, and this wait-
ing time reached up to 50 minutes until the web con-
ference started. In most cases, communication
problems were related to network latency and low
speed. No patients were able to handle ICTs and con-
nect with UERJ TeleHealth Laboratory by them-
selves, which was due to unfamiliarity with the use
of ICTs, and not due to their frailty because of the ad-
vanced disease. All family members were unanimous
in stating that they had no difficulty in using the
computer and internet and also agreed that the use
of telemedicine enhanced the care for their family
member and provided greater confidence in the care
provided.

Table 1 shows the results obtained using the
ESAS. Evaluation of symptoms utilizing ESAS en-
couraged detecting the specified symptoms and re-
porting other complaints. Furthermore, the
instrument made the interview more objective and
reduced the connection time of web conferences.
However, when the condition of the patient was
very severe, symptoms could not be evaluated using
this instrument. Two patients did not complete the
ESAS, and two others completed the instrument
only once in person. All other patients could not com-
plete the instrument when their clinical condition
worsened. Of the eight patients who completed the
ESAS in both contacts (in-person and remote), six
had lower symptom scores in the web conference in-
terviews than in person.

In addition to detecting clinical conditions during
web conferences—such as dyspnea, bedsores, and
edema—aspects related to the comfort of the patient
at home were also observed (bedsores, movement in
the house, ability to walk to the computer). The re-
mote interviews included questions and doubts about
treatment, prognosis, social rights, requests for med-
ical certificates for power of attorney, and reports of
activities performed in addition to requests for sup-
port, authorization, and emotional support.
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In addition to in-person consultation and web con-
ference contacts, two home visits were made to two
patients. This decision considered the availability of
the team and the detection of a need for intervention
regarding orientation about dressings, assessment of
dyspnea, and the cognitive impairment of the pa-
tient. These visits were intended to enable the family
to stay at home with good control of symptoms until
the patient’s death, in addition to ensuring the
team that this was the will of the patient.

Regarding place of death, two patients were hospi-
talized for over a month before they passed away. Five
patients preferred to stay at home until death. Five
others remained at home as much as possible until
the symptoms became intense and death was immi-
nent, seeking emergency services only after contact-
ing the doctor by telephone. All family members
contacted the team near the time of the patient’s
death for orientation, farewell, or to notify the team
of the death. All family members were unanimous
in stating that the use of ICTs influenced the choice
of place for a patient’s death.

DISCUSSION

The incidence of cancer increases with age and leads
to disability and the need for greater care, especially
during the final phase of life. All healthcare service
levels should participate in the assistance provided
to cancer patients at some point during evolution of
the disease. Thus, both training and qualification of
healthcare providers are important to provide acces-
sibility and to promulgate public health policies for
cancer prevention and assistance to cancer patients.
In this context, palliative care aims at controlling the
symptoms caused by cancer and should ideally begin
with a diagnosis of the disease when the patient is
still in good general condition and retains good func-
tionality (Paré et al., 2009; Donnem et al., 2012).

ICTs have a great potential to assist in solving
problems of access, equity, quality, and cost-effective-

ness of healthcare services (Johnston et al., 2012;
Bradford et al., 2013). Watanabe and colleagues
(2013) showed that telemedicine resulted in a
marked reduction in total spending on consultations,
a reduction in time spent in transport, and high sat-
isfaction of patients and family members . However,
in our study, knowledge of the use and access to com-
puting resources of patients with advanced cancer
was one of the greatest limitations. Only patients
and/or family members who had computer resources
could access the system adequately for video confer-
encing, whereas patients and family members who
did not have this knowledge could not employ the re-
sources, even if the project provided the needed mate-
rials and orientation.

For healthcare professionals, symptoms are clues
to the diagnosis in addition to a therapeutic chal-
lenge. For patients, the disease experience is associ-
ated with the physical and psychological afflictions
it causes individually under the influence of several
psychosocial and cultural factors (Johnston et al.,
2012). Evaluating symptoms, especially the most dis-
tressing ones, is a vital aspect of clinical treatment,
particularly for advanced and incurable diseases.
The management of symptoms should be guided by
a thorough evaluation that incorporates an under-
standing of its multidimensional nature and of the
quality of life, and its measurement should reflect
the complexity of patient perceptions (Derek et al.,
2004; Paré et al., 2009). According to Grossman
et al. (1991), there is no relationship between the in-
tensity of pain perceived by the patient and the pain
supposed by doctors, nurses, and caregivers. Clinical
reassessments should be performed regularly, more
frequently during the most advanced stage of the dis-
ease, near the end of life, because symptoms tend to
change both in terms of quality and intensity. In re-
search and particularly in clinical trials, the chal-
lenge of measuring symptoms lies in capturing the
relevant concerns using measures that are simple
and quick enough not to tire the patient excessively

Table 1. Means+SD of results obtained by Edmonton Symptom Assessment System

Variable In-Person Consultations Web Conferences
In-Person Consultations Plus

Web Conferences

Pain 3.77+1.45 2.85+3.01 3.47+2.14
Tiredness 4.20+1.89 4.46+2.85 4.51+2.21
Nausea 1.92+0.97 1.51+1.58 1.61+0.71
Depression 3.51+1.72 3.44+2.84 3.31+1.72
Anxiety 3.56+0.47 5.06+2.17 4.13+0.71
Drowsiness 2.97+2.06 2.90+2.48 2.94+2.06
Appetite 3.45+1.89 4.65+3.39 3.89+2.36
Well-being 2.49+0.75 4.09+2.97 3.07+1.28
Shortness of breath 2.37+1.53 2.52+1.81 2.47+1.61
Score distress symptoms 28.7+8.21 31.5+18.3 29.4+10.9
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and to encourage adherence to treatment (Ingham
et al., 1996).

Assessing symptoms is particularly difficult in
many subpopulations (Paré et al., 2009; Bradford
et al., 2013). The use of ESAS by patients who are
at risk of imminent death may produce controversial
results (Hebert et al., 2007). Stern and colleagues
(2012), when evaluating 13 patients under palliative
cancer care through video calls accessible 24 hours a
day, observed that the most common reason for con-
tact was pain control followed by the need for emo-
tional support. In our study, the ESAS was not
applied to patients who already had cognitive impair-
ment or an altered consciousness level. However, we
always tried to find the cause for this possible chan-
ge, and symptoms were assessed according to reports
of family members or caregivers. Because the ESAS
assessments presented in this study were performed
at different times with different frequencies, the dif-
ferent results may be related to the clinical condition
and not to the location (hospital or home) or means
(in-home or remote) by which the instrument was
completed.

In our study, the attention provided by telemedi-
cine to patients with advanced cancer under pallia-
tive care was essential to maintain quality home
care. The population studied had difficulties regard-
ing transport and access to specialized healthcare
services, even though living in large urban centers.
These difficulties were related not only to the dis-
tance from the hospital or the means of transport
but also to the fragile physical condition of the pa-
tients. Telemedicine reduced the impact of distance
and favored the continuous provision of healthcare,
especially at the end of a patient’s life (Paré et al.,
2009). In all cases, we found that, as the disease pro-
gresses, the clinical condition changes rapidly, and
adjustments and orientations are necessary for
good care to be provided, as already reported by Don-
nem and colleagues (2012). We believe that in-person
communication combined with web conferencing
may make the relationship among the doctor, pa-
tient, and family even more personal and intense,
in addition to favoring affection, trust, and confi-
dence bonds.

In our study, telemedicine intervention was impor-
tant for the patients to have quality care and comfort
until death, preventing iatrogenesis, therapeutic fu-
tility, and dysthanasia. It is known that patients in
emergency services are admitted before healthcare
professionals know anything about their history, im-
posing considerable suffering and disproportionate
interventions on them at the end of their lives, with
concomitant poor cost-effectiveness (Koczwara
et al., 2010). Conversely, in the current culture and
framework, spending the terminal phase within a

hospital environment may decrease the burden on
caregivers, in addition to preventing problems re-
garding death verification and the issuance of death
certificates (Paré et al., 2009).

All of the family members contacted our institu-
tion near the time of the patient’s death, even when
they died at home. This action can be explained, at
least in part, by the bonds formed, the shared com-
mitment, the attention paid, and a recognition of
the care received. Of course, social and legal issues
are also important. All care during patient monitor-
ing can fail if the family has difficulty in obtaining
death verification and a death certificate. Thus, the
multidisciplinary team must be alert to prevent any
problem that may hinder this process.

In conclusion, the attention offered by telemedi-
cine to patients with advanced cancer under pallia-
tive care positively contributed to maintaining the
quality of home care. The efficiency of telemedicine
depends on technological factors and on the training
or prior knowledge of patients and/or their family
members. The ESAS can be administered using tele-
medicine; however, there are limitations regarding
the patient’s condition. The use of telemedicine al-
lows detection of symptoms or aggravation in clinical
evolution as a supplement to in-person observation.
Telemedicine contributes to individualizing the best
environment for the occurrence of death. In addition,
telemedicine was unanimously considered by care-
givers and family members to be valuable in the
treatment of patients under palliative care.

Thus, the use of telemedicine in routine palliative
care resulting from integrated action between health-
care professionals and telecommunication providers is
feasible both from the technical and sociocultural per-
spectives. The rapid development of medicine com-
bined with computer technology requires further
studies to evaluate the impact and performance of
telemedicine in care and accessibility, addressing the
clinical, psychological, social, cultural, and economic
concerns of both patient and provider.
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