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Telemonitoring of patients with advanced non-curable diseases: A narrative review and 
initial experience in the home visit program of the National Center for Pain Control and 

Palliative Care during the national emergency related to COVID-19

Telemonitoreo de pacientes con enfermedades avanzadas no curables: Revisión narrativa y 
experiencia inicial en el programa de visita domiciliar del Centro Nacional de Control del 
Dolor y Cuidados Paliativos durante la emergencia nacional relacionada con COVID-19
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Abstract

Telemedicine describes the electronic delivery of medical data for diagnosis, treatment, and 
medical education to the patient at home through the use of information and communication 
technologies. In just a few weeks, the current global situation related to COVID-19 has placed 
unprecedented pressures on the healthcare system and transformed the practice of palliative 
care. The home visit program of the National Center for Pain Control and Palliative Care 
adopted the teleconsultation modality in March 2020 and a pilot plan for the evaluation of 
telemonitoring technology was established. During the initial evaluation period between March 
and July 2020, a doctor specializing in Palliative Medicine reviewed vital signs within 24 hours 
after transmission and carried out a teleconsultation to the patient, allowing the data received to 
be analyzed. In total 14 patients were monitored for an average of 10.2 ± 3.7 days for a total of 
143 days of multiparametric monitoring and 3432 hours of monitoring. Preliminary results from 
this study suggest a positive effect on symptom control, patient satisfaction, staff education, and 
communication between team members.

Keyword: telemedicine, remote consultation, patient monitoring, COVID-19, palliative 
medicine

Resumen

La telemedicina describe la entrega electrónica de datos médicos para diagnóstico, 
tratamiento y educación médica al paciente en el hogar mediante el uso de tecnologías de 
información y comunicación. En pocas semanas, la situación mundial actual relacionada con 
COVID-19 ha generado presiones sin precedentes en el sistema de salud y ha transformado la 
práctica de cuidados paliativos. El programa de visita domiciliar del Centro Nacional de Control 
del Dolor y Cuidados Paliativos adoptó la modalidad de teleconsulta en marzo 2020 y se 
estableció un plan piloto de evaluación de la tecnología de telemonitoreo. Durante el periodo 
inicial de evaluación comprendido entre marzo y julio 2020, un médico especialista en Medicina 
Paliativa revisó los signos vitales dentro de las 24 horas posteriores a la transmisión y realizó 
una teleconsulta al paciente permitiendo analizar los datos recibidos. En total 14 pacientes 
fueron monitorizados durante un promedio de 10.2 ± 3.7 días para un total de 143 días de 
monitoreo multiparamétrico y 3432 horas monitoreo. Los resultados preliminares de este 
estudio sugieren un efecto positivo en el control de síntomas, la satisfacción del paciente, la 
educación del personal y la comunicación entre los miembros del equipo.

Palabras clave: telemedicina, consulta remota, monitoreo de pacientes, COVID-19, medicina 
paliativa
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Introduction

The World Health Organization has defined 
Telehealth (including telemedicine) as the delivery 
of health services using information and 
communication technologies, specifically when 
distance is an obstacle to health services, this 
allows providing medical care outside of traditional 
healthcare facil i t ies (1). These telehealth 
technologies have been used in different disease 
states with the goal of reducing morbidity, mortality, 
and cost of care, while employing an innovative 
design. Palliative care has previously shown 
promising results using video calls in pilot studies. In 
just a few weeks, the current global situation related 
to COVID-19 has placed unprecedented pressures 
on the healthcare system and transformed the 
practice of palliative care.

This exceptional global situation has generated the 
need for adaptations in order to give continuity to 
health services avoiding risk exposures for patients, 
their families and health personnel (2). For health 
centers, strict limitations on visitors have meant that 
some palliative care programs are practicing 
virtually and it is increasingly necessary to preserve 
limited resources such as personal protective 
equipment, generating the current challenge of 
finding an effective way to offer effective health care 
to this fragile population while minimizing the 
burden about health care resources. Telemedicine 
has become an alternative to meet this objective: 
The use of technological platforms can play a role in 
the follow-up of highly complex cases and although 
its adoption by doctors who treat patients with 
advanced diseases has not been wide, there is 
potentially an opportunity to help critically ill patients 
through these innovative resources (3).

http://revistas.unheval.edu.pe/index.php/repis/
https://doi.org/10.35839/repis.5.1.848
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Methods

A search was carried out on the existing literature in 
the PubMed, SCIELO, CINAHL and Cochrane 
Library databases using the following MESH index 
entries: Palliative care, telehealth, telemonitoring, 
COVID19 and their combination. The search was 
completed in June 2020. Thirty updated articles 
congruent with the interests of the research were 
selected. Posteriorly, the preliminary results of the 
introduction were analyzed through a pilot plan of 
this telemonitoring technique in the National Center 
for Pain Control and Palliative Care, a specialized 
center of the Costa Rican Social Security Fund.

Limitations in the medical care of populations 
with advanced non-curable disease, during the 
national emergency due to COVID-19
Providing specialized follow-up in palliative care to 
frail and dependent patients with multiple chronic 
conditions is a significant challenge for healthcare 
systems due to the large burden of care required. 
Home visit programs are an evidence-based tool to 
improve coordination and access to care for frail 
and dependent patients and reduce unnecessary 
hospitalizations as well as ensure end-of-life at 
home.(4) The National Center for Pain Control and 
Palliative Care has a home visiting system that 
actively cares for nearly 600 patients with advanced 
non-curable diseases. This specialized care 
requires face-to-face travel by a multidisciplinary 
health team, and implies in this exceptional 
historical context interactions that could be 
associated with the transmission of the SARS-CoV-
2 virus in particular in a subpopulation that, given 
the sum of commonly present risk factors such as 
frailty, advanced age, kidney disease, high blood 
pressure, ischemic heart disease or cancer is likely 
to have an unfavorable outcome to the development 
of a SARS-CoV-2 infection(5). In the same way, 
these interactions can facilitate accidental 
infections since even respecting measures of strict 
prevention such as the use of personal protective 
equipment, close contact with patients with COVID-
19 can cause the transmission of the disease to 
patients and staff.(6) In addition to this, it is relevant 
to recognize that internationally the limited access 
to personal protective medical equipment has been 
a recurrent problem.(7)

An alternative to face-to-face home 
consultation: the telemedicine
The Telemedicine describes the electronic delivery 
of medical data for diagnosis, treatment and 
medical education to the patient at home through 
the use of information and communication 
technologies.(1) The primary objective of 
telemedicine is the improvement of patient care 
combined with an increase in the efficiency of the 
medical services and in particular in the context of 
the current national emergency - the reduction in 
face-to-face contacts with the health services. To 
administratively support these changes, some local 

regulatory measures have been adopted: the 
College of Physicians and Surgeons of Costa Rica 
has issued guidelines in the 2020-04-01 Ordinary 
session, agreeing to approve the “General 
Guidelines for the Provision and Control of the 
Exercise of Medicine and Surgery, its Specialties 
and Subspecialties - Special Modality During the 
National Emergency due to COVID-19”, regulating 
the introduction of telemedicine and facilitating the 
rapid dissemination of this on a national level.(8)

Types of telehealth intervention
Telemedicine can be carried out synchronously, 
asynchronously, or in combination with in-person 
care. The patient and the physician can interact 
virtually via video technology in real time or 
asynchronously storing and forwarding clinical 
data, such as medical reports, forms, images and 
video recordings, to be interpreted at a later time.(9) 
There are studies that have demonstrated positive 
results in patients with progressive chronic 
diseases such as heart failure(10,11) Chronic 
Obstructive Pulmonary Disease(12), chronic liver 
disease(13) as well as in cancer patients.(14,15) 
Recent anecdotal efforts are evaluating this 
technology for rural communities.(16)

Most of the described asynchronous interventions 
use a form of home telemonitoring (using a 
telephone or computer software to record clinical 
signs or symptoms from the patient's home). Patient 
and family participation are important elements to 
ensure regular recording, and there are specific 
applications that allow symptom recording using 
scales such as the Edmonton Symptom Inventory. 
Patient self-report and telemonitoring provide 
opportunities to identify escalating symptoms and 
facilitate timely proactive palliative care.

Synchronous consultations require an evaluation 
by phone call or video call, for this technologically 
accessible interventions such as the use of smart 
phones, tablets and videoconferencing applications 
may be possible but require that both the clinician 
and the patient have access to these tools.(17) This 
technology can faci l i tate mult idiscipl inary 
participation and cooperation among healthcare 
p r o f e s s i o n a l s  a n d  t h e r e  a r e  g e n e r a l 
recommendations for adaptation to telemedicine 
based on the experience of the University of San 
Francisco in California and the ResolutionCare 
network.(18,19)

In particular situations, clinicians may consider the 
need to assign monitoring devices to ensure 
physiological surveillance of cases with a higher 
burden of care. Examples of such patients are those 
with a high burden of physical symptoms (eg 
ascites, pleural effusion) and complex interventions 
such as supplemental oxygen, intravenous 
medication, epidural and intrathecal medication, 
and drug treatments that may require frequent 
titration and monitoring (eg potent opioids , 
benzodiazepines, ketamine). Telemonitoring can 
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allow a better allocation of human and therapeutic 
resources and could be a useful tool to improve the 
general well-being of patients followed in home visit 
programs. Different devices offer specific 
capabilit ies: there are modules that allow 
monitoring of physiological parameters such as 
o x i m e t r y ,  r e s p i r a t o r y  r a t e ,  p u l s e , 
electrocardiography, weight, and glucose. This 
information can be integrated into video calls in 
order to make remote therapeutic decisions.

Accumulated experience in a center specialized 
in pain treatment and palliative care
The home visit program of the National Center for 
Pain Control and Palliative Care adopted the 
teleconsultation modality in March 2020 and a pilot 
plan for the evaluation of telemonitoring technology 
was established using the FORA system (FORA 
Care®, USA). Telemonitoring equipment consisting 
of a pulse oximeter, a non-invasive blood pressure 
meter, a glucometer, a scale, and a digital 
thermometer were delivered to relatives of patients 
previously selected by program specialists. (Figure 
1)

Figure 1. Photograph of the digital devices of the 
FORA® system delivered for telemonitoring of vital 
signs. A) Pulse oximeter, B) Glucometer, C) 
Thermometer, D) Sphygmomanometer, E) Scale.

The selected patients or their main caregiver 
received training in the correct positioning and basic 
use of the monitors and were given a contact 
telephone number in order to clarify any questions 
regarding the technology. The patients were 
followed up by periodic teleconsultation by a 
specialist in Palliative Medicine. The telemonitor 
data was delivered electronically over a wireless 
connection, using an internal modem in the 
telemonitor, which can transmit without a telephone 
l i ne  o r  home  i n t e rne t  connec t i on .  The 
telemonitoring transmitted data to the FORA® 
software program and these were analyzed through 
the Internet from the coordination office of the home 
visit program of the National Center for Pain and 
Palliative Care. (Figure 2)

Preliminary results
During the initial evaluation period between March 
and July 2020, a doctor specializing in Palliative 
Medicine reviewed vital signs within 24 hours after 
transmission and carried out a teleconsultation to 
the patient, allowing the data received to be 
analyzed. In total 14 patients were monitored for an 
average of 10.2 ± 3.7 days for a total of 143 days of 
multiparametric monitoring and 3432 hours of 
monitoring. 1578 Parameters were analyzed and 
50% of the patients were diabetic. (Table 1)

Table 1. Main results of the telemonitoring

Figure 2. Physiological parameters evaluated through the telemonitoring devices of the FORA® system

Total patients 14

Women 9 (64%)

Men 5 (36%)

Average age 65±18

Average duration of 

monitoring (days ± SD)

10.2 ± 3.7

days

Total monitoring time 3432 hours
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COVID19 and their combination. The search was 
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introduction were analyzed through a pilot plan of 
this telemonitoring technique in the National Center 
for Pain Control and Palliative Care, a specialized 
center of the Costa Rican Social Security Fund.
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with advanced non-curable disease, during the 
national emergency due to COVID-19
Providing specialized follow-up in palliative care to 
frail and dependent patients with multiple chronic 
conditions is a significant challenge for healthcare 
systems due to the large burden of care required. 
Home visit programs are an evidence-based tool to 
improve coordination and access to care for frail 
and dependent patients and reduce unnecessary 
hospitalizations as well as ensure end-of-life at 
home.(4) The National Center for Pain Control and 
Palliative Care has a home visiting system that 
actively cares for nearly 600 patients with advanced 
non-curable diseases. This specialized care 
requires face-to-face travel by a multidisciplinary 
health team, and implies in this exceptional 
historical context interactions that could be 
associated with the transmission of the SARS-CoV-
2 virus in particular in a subpopulation that, given 
the sum of commonly present risk factors such as 
frailty, advanced age, kidney disease, high blood 
pressure, ischemic heart disease or cancer is likely 
to have an unfavorable outcome to the development 
of a SARS-CoV-2 infection(5). In the same way, 
these interactions can facilitate accidental 
infections since even respecting measures of strict 
prevention such as the use of personal protective 
equipment, close contact with patients with COVID-
19 can cause the transmission of the disease to 
patients and staff.(6) In addition to this, it is relevant 
to recognize that internationally the limited access 
to personal protective medical equipment has been 
a recurrent problem.(7)

An alternative to face-to-face home 
consultation: the telemedicine
The Telemedicine describes the electronic delivery 
of medical data for diagnosis, treatment and 
medical education to the patient at home through 
the use of information and communication 
technologies.(1) The primary objective of 
telemedicine is the improvement of patient care 
combined with an increase in the efficiency of the 
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the current national emergency - the reduction in 
face-to-face contacts with the health services. To 
administratively support these changes, some local 
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National Emergency due to COVID-19”, regulating 
the introduction of telemedicine and facilitating the 
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Types of telehealth intervention
Telemedicine can be carried out synchronously, 
asynchronously, or in combination with in-person 
care. The patient and the physician can interact 
virtually via video technology in real time or 
asynchronously storing and forwarding clinical 
data, such as medical reports, forms, images and 
video recordings, to be interpreted at a later time.(9) 
There are studies that have demonstrated positive 
results in patients with progressive chronic 
diseases such as heart failure(10,11) Chronic 
Obstructive Pulmonary Disease(12), chronic liver 
disease(13) as well as in cancer patients.(14,15) 
Recent anecdotal efforts are evaluating this 
technology for rural communities.(16)

Most of the described asynchronous interventions 
use a form of home telemonitoring (using a 
telephone or computer software to record clinical 
signs or symptoms from the patient's home). Patient 
and family participation are important elements to 
ensure regular recording, and there are specific 
applications that allow symptom recording using 
scales such as the Edmonton Symptom Inventory. 
Patient self-report and telemonitoring provide 
opportunities to identify escalating symptoms and 
facilitate timely proactive palliative care.
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by phone call or video call, for this technologically 
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phones, tablets and videoconferencing applications 
may be possible but require that both the clinician 
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participation and cooperation among healthcare 
p r o f e s s i o n a l s  a n d  t h e r e  a r e  g e n e r a l 
recommendations for adaptation to telemedicine 
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network.(18,19)
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burden of care. Examples of such patients are those 
with a high burden of physical symptoms (eg 
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allow a better allocation of human and therapeutic 
resources and could be a useful tool to improve the 
general well-being of patients followed in home visit 
programs. Different devices offer specific 
capabilit ies: there are modules that allow 
monitoring of physiological parameters such as 
o x i m e t r y ,  r e s p i r a t o r y  r a t e ,  p u l s e , 
electrocardiography, weight, and glucose. This 
information can be integrated into video calls in 
order to make remote therapeutic decisions.

Accumulated experience in a center specialized 
in pain treatment and palliative care
The home visit program of the National Center for 
Pain Control and Palliative Care adopted the 
teleconsultation modality in March 2020 and a pilot 
plan for the evaluation of telemonitoring technology 
was established using the FORA system (FORA 
Care®, USA). Telemonitoring equipment consisting 
of a pulse oximeter, a non-invasive blood pressure 
meter, a glucometer, a scale, and a digital 
thermometer were delivered to relatives of patients 
previously selected by program specialists. (Figure 
1)

Figure 1. Photograph of the digital devices of the 
FORA® system delivered for telemonitoring of vital 
signs. A) Pulse oximeter, B) Glucometer, C) 
Thermometer, D) Sphygmomanometer, E) Scale.

The selected patients or their main caregiver 
received training in the correct positioning and basic 
use of the monitors and were given a contact 
telephone number in order to clarify any questions 
regarding the technology. The patients were 
followed up by periodic teleconsultation by a 
specialist in Palliative Medicine. The telemonitor 
data was delivered electronically over a wireless 
connection, using an internal modem in the 
telemonitor, which can transmit without a telephone 
l i ne  o r  home  i n t e rne t  connec t i on .  The 
telemonitoring transmitted data to the FORA® 
software program and these were analyzed through 
the Internet from the coordination office of the home 
visit program of the National Center for Pain and 
Palliative Care. (Figure 2)

Preliminary results
During the initial evaluation period between March 
and July 2020, a doctor specializing in Palliative 
Medicine reviewed vital signs within 24 hours after 
transmission and carried out a teleconsultation to 
the patient, allowing the data received to be 
analyzed. In total 14 patients were monitored for an 
average of 10.2 ± 3.7 days for a total of 143 days of 
multiparametric monitoring and 3432 hours of 
monitoring. 1578 Parameters were analyzed and 
50% of the patients were diabetic. (Table 1)

Table 1. Main results of the telemonitoring

Figure 2. Physiological parameters evaluated through the telemonitoring devices of the FORA® system

Total patients 14

Women 9 (64%)

Men 5 (36%)

Average age 65±18

Average duration of 

monitoring (days ± SD)

10.2 ± 3.7

days

Total monitoring time 3432 hours
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Discusión

Home visit programs are an important element of 
the service offering for patients with advanced non-
curable conditions: multiple studies have indicated 
that most patients wish to die at home, and a 
systematic review by Cochrane showed that home 
care at the end of life the probability of dying at home 
increased.(20,21)

Preliminary results from this study suggest a 
positive effect on symptom control, patient 
satisfaction, staff education, and communication 
between team members. Telemonitoring and 
teleconsultation using video calls have advantages 
over telephone calls, but limitations compared to in-
person visits, suggesting that they are an alternative 
bu t  no t  a  rep lacement  fo r  face - to - face 
consultations.(22) (Table 2)

In a qualitative review that included 22 articles from 
19 studies, the authors established that the use of 
telehealth in palliative care at home seems to be 
feasible, since it improves access to health 
professionals at home and increases the feeling, 
however, there are contradictory results on whether 
the use of telehealth improves quality of life.(23) It is 
important to recognize that physicians may have 
reservations regarding permanent telemonitoring of 
the patient by perceiving it as disproportionate in 
specific situations.(24) Home telemonitoring for 
cancer patients significantly increases pain 
recording and painkiller prescriptions in outpatient 
medical records.(25) Used to its full potential, 
telehealth technology could be particularly relevant 
for improving access to healthcare at a geographic 
distance and multi-parameter monitoring outside of 
normal working hours.(17)

Costa Rica has a robust network of high quality and 
integrated pain control and palliative care units 
recognized as one of the best in Latin America 
according to the quality of death index.(26–28) 
Even so, this system has limitations and there are 
disparities in care, particularly in rural settings, that 
can potentially be improved using innovative 
strategies.

Other ambulatory monitoring technologies
Recently, different technologies focused on the 
development of telemonitoring solutions have been 
introduced to the country, the National Center for 
Pain Control and Palliative Care considered 
FORA® technology in this pilot phase, however 
other platforms are available in Costa Rica such as 
Biobeat® and the TotalVitals® module from 
GlobalMed®. FORA® was chosen in the pilot phase 
considering that at the initial moment of the national 
emergency this was the only technology with 
immediate commercial viability in the country and 
that there were clinical trials that supported its 
safety and efficacy.

Biobeat® consists of a technology based on 

plethysmography, potentially requiring less 
collaboration from caregivers or the patient to take 
measurements of temperature, blood pressure, 
heart rate, oximetry. Two platforms have been 
designed in this system: A remote ambulatory 
monitoring system where by placing a patch on the 
patient's chest, it can be continuously monitored for 
up to 7 days and the second solution allows long-
term monitoring by means of a wrist monitor. Other 
parameters that can be monitored are respiratory 
rate, systemic vascular resistance, cardiac output / 
cardiac index, and heart rate variability. It is 
important to note that Biobeat® requires a SIM card 
for internet access while FORA® makes an 
automatic connection to the best available 3G 
wireless network without using a SIM card 
(Subscriber Identity Module). This system is used 
mainly in the US and has been evaluated in clinical 
trials to optimize blood glucose levels in patients 
with diabetes mellitus(29) and to reduce hospital 
readmissions in patients with heart failure.

The Globalmed® platform consists of a modular 
alternative for which basic telemonitoring modules 
such as blood pressure, heart rate, pulse oximetry, 
temperature and complementary modules can be 
adapted for the evaluation of parameters such as 
glycemia, twelve-lead electrocardiography and 
spirometry.

Figura 3. Dispositivos de monitorización de 
Biobeat®. Monitor de pulsera y monitor de parche

Each health center will therefore need to know the 
technological offer available in order to adapt it to 
the specific needs of the population served. We 
anticipate that access to this type of technology will 
allow the outpatient monitoring of patients after 
surgical procedures, therapeutic procedures or the 
monitoring of patients with chronic chronic 
diseases, ensuring patient autonomy.

Despite current uses in palliative care, we believe 
that technology is underused and has great 
potential to improve the quality of palliative care and 
outcomes for patients and families. (30)

Figure 4. Image of the Biobeat® monitoring platform and monitoring parameters

Figure 5. GlobalMed® monitoring device
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Potential source of
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Discusión

Home visit programs are an important element of 
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systematic review by Cochrane showed that home 
care at the end of life the probability of dying at home 
increased.(20,21)
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satisfaction, staff education, and communication 
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teleconsultation using video calls have advantages 
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person visits, suggesting that they are an alternative 
bu t  no t  a  rep lacement  fo r  face - to - face 
consultations.(22) (Table 2)
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wireless network without using a SIM card 
(Subscriber Identity Module). This system is used 
mainly in the US and has been evaluated in clinical 
trials to optimize blood glucose levels in patients 
with diabetes mellitus(29) and to reduce hospital 
readmissions in patients with heart failure.

The Globalmed® platform consists of a modular 
alternative for which basic telemonitoring modules 
such as blood pressure, heart rate, pulse oximetry, 
temperature and complementary modules can be 
adapted for the evaluation of parameters such as 
glycemia, twelve-lead electrocardiography and 
spirometry.
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allow the outpatient monitoring of patients after 
surgical procedures, therapeutic procedures or the 
monitoring of patients with chronic chronic 
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Conclusiones

Now that the feasibility of telemonitoring in the home 
visit program of the National Center for Pain Control 
and Palliative Care has been confirmed in the 
context of the national emergency related to 
COVID-19, we consider that larger studies are 
needed to verify its positive impact on quality of life. 
Specific research is needed to understand the 
benefits, risks, barriers, and enablers to the 
adoption and larger-scale application of this 
technology. In particular, it is necessary to evaluate 
the use of telehealth in palliative care and improve 
the design of telehealth in line with digital service 
standards.(31) In the future, it should be analyzed to 
guarantee equitable access to telemonitoring 
technology for vulnerable urban and rural 
populations through the national network of Pain 
Control and Palliative Care Units of the Costa Rican 
Social Security Fund.

Acknowledgments

In memory of Keylor Arturo Ovares, a brilliant nurse 
who dedicated his professional life to helping 
patients in the Home Visit program of the National 
Center for Pain Control and Palliative Care

Funding Source

The present investigation was funded by the 
authors.

Contribution of the authors

Dr. Carvajal participated in the conception, design, 
data acquisition, writing of the manuscript, analysis 
and interpretation of data. Dr. Ferrandino 
participated in the conception, design of the project, 
data acquisition and revision of the manuscript. Dr. 
Maykall participated in the conception of the 
research, the analysis of the data and the revision of 
the manuscript. Dr. Saint Hilaire participated in the 
conception of the research, the analysis of the data 
and the revision of the manuscript.

Interest conflict

We declare no conflict of interest

References

1. WHO | Telehealth. WHO. Accessed April 23, 
2020. 
http://www.who.int/sustainable-
development/health-
sector/strategies/telehealth/en/

2. Lombardi A, Consonni D, Carugno M, et al. 
Characteristics of 1573 healthcare workers who 
underwent nasopharyngeal swab testing for 
SARS-CoV-2 in Milan, Lombardy, Italy. Clin 
Microbiol Infect. Published online June 20, 2020. 
doi:10.1016/j.cmi.2020.06.013

3. Portz JD, Cognetta S, Bekelman DB. Potential 
Technology Development for Palliative Care. J 
Palliat Med. 2018; 21(7): 899-900. doi:
10.1089/jpm.2018.0126

4. Di Pollina L, Guessous I, Petoud V, et al. 
Integrated care at home reduces unnecessary 
hospitalizations of community-dwelling frail older 
adults: a prospective controlled trial. BMC 
Geriatr. 2017;17(1):53. doi:10.1186/s12877-017-
0449-9

5. Hewitt J, Carter B, Vilches-Moraga A, et al. The 
effect of frailty on survival in patients with COVID-
19  (COPE) :  a  mu l t i cen t re ,  European, 
observational cohort study. Lancet Public Health. 
Pub l ished on l ine  June 30 ,  2020.  do i : 
10.1016/S2468-2667(20)30146-8

6. Park SH. Personal Protective Equipment for 
Healthcare Workers during the COVID-19 
Pandemic. Infect Chemother. 2020;52(2):165-
182. doi:10.3947/ic.2020.52.2.165

7. Mahmood SU, Crimbly F, Khan S, Choudry E, 
Mehwish S. Strategies for Rational Use of 
Personal Protective Equipment (PPE) Among 
Healthcare Providers During the COVID-19 
Crisis. Cureus. 2020;12(5):e8248. doi:
10.7759/cureus.8248

8. CMC Informa. Accessed July 5, 2020. 
http://www.medicos.cr/website/documentos/Co
municados/020420.html

9. Sirintrapun SJ, Lopez AM. Telemedicine in 
Cancer Care. Am Soc Clin Oncol Educ Book. 
2018;38:540-545. doi:10.1200/EDBK_200141

10. Son Y-J, Lee Y, Lee H-J. Effectiveness of Mobile 
Phone-Based Interventions for Improving Health 
Outcomes in Patients with Chronic Heart Failure: 
A Systematic Review and Meta-Analysis. Int J 
Environ Res Public Health. 2020;17(5). 
doi:10.3390/ijerph17051749

11. Fernando J, Percy J, Davidson L, Allan S. The 
challenge of providing palliative care to a rural 
population with cardiovascular disease. Curr 
Opin Support Palliat Care. 2014;8(1):9-14. 
doi:10.1097/SPC.0000000000000023

12. Li X, Xie Y, Zhao H, Zhang H, Yu X, Li J. 
Telemonitoring Interventions in COPD Patients: 
Overview of Systematic Reviews. Biomed Res 
Int. 2020;2020:5040521. doi:
10.1155/2020/5040521

13. Stotts MJ, Grischkan JA, Khungar V. Improving 
cirrhosis care: The potential for telemedicine and 
mobile health technologies. World J Gastroen-
terol. 2019; 25(29): 3849-3856. doi:
10.3748/wjg.v25.i29.3849

14. Lonergan PE, Washington Iii SL, Branagan L, et 
al .  Rapid Uti l izat ion of Telehealth in a 
Comprehensive Cancer Center as a Response to 
COVID-19. J Med Internet Res. Published online 
June 21, 2020. doi:10.2196/19322

39

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(1), january - march: 33-39

Telemonitoring in palliative care

15. Shalowitz DI, Moore CJ. Telemedicine and 
Gynecologic Cancer Care. Obstet Gynecol Clin 
North Am. 2020; 47(2): 271-285. doi:
10.1016/j.ogc.2020.02.003

16. Huff C. Bringing Palliative Care To Underserved 
Rural Communities. Health Aff (Millwood). 
2019;38(12):1971-1975. doi: 
10.1377/hlthaff.2019.01470

17. Slavin-Stewart C, Phillips A, Horton R. A 
Feasibility Study of Home-Based Palliative Care 
Telemedicine in Rural Nova Scotia. J Palliat Med. 
2020; 23(4): 548-551. doi: 
10.1089/jpm.2019.0173

18. Funderskov KF, Boe Danbjørg D, Jess M, Munk 
L, Olsen Zwisler A-D, Dieperink KB. Telemedicine 
in specialised palliative care: Healthcare 
professionals' and their perspectives on video 
consultations-A qualitative study. J Clin Nurs. 
2019; 28(21-22): 3966-3976. doi:
10.1111/jocn.15004

19. Calton B, Abedini N, Fratkin M. Telemedicine in 
the Time of Coronavirus. J Pain Symptom 
Manage. 2020; 60(1): e12-e14. doi:
10.1016/j.jpainsymman.2020.03.019

20. Brereton L, Clark J, Ingleton C, et al. What do we 
know about different models of providing 
palliative care? Findings from a systematic 
review of reviews. Palliat Med. 2017;31(9):781-
797. doi:10.1177/0269216317701890

21. Gomes B, Calanzani N, Curiale V, McCrone P, 
H igg inson IJ .  Effect iveness and cos t -
effectiveness of home palliative care services for 
adults with advanced illness and their caregivers. 
Cochrane Database Syst Rev. 2013; (6): 
CD007760. doi:
10.1002/14651858.CD007760.pub2

22. Read Paul L, Salmon C, Sinnarajah A, Spice R. 
Web-based videoconferencing for rural palliative 
care consultation with elderly patients at home. 
Support Care Cancer. 2019;27(9):3321-3330. 
doi:10.1007/s00520-018-4580-8

23. Salem R, El Zakhem A, Gharamti A, Tfayli A, 
Osman H. Palliative Care via Telemedicine: A 
Qualitative Study of Caregiver and Provider 
Perceptions. J Palliat Med. Published online April 
23, 2020. doi:10.1089/jpm.2020.0002

24. Neergaard MA, Warfvinge JE, Jespersen TW, 
Olesen F, Ejskjaer N, Jensen AB. The impact of 
“modern telecommunication” in palliative care--
the views of the professionals. Telemedicine 
Journal. 2014; 20(1): 24-31.
doi:10.1089/tmj.2013.0047

25. Knegtmans MF, Wauben LSGL, Wagemans 
MFM, Oldenmenger WH. Home Telemonitoring 
Improved Pain Registration in Patients With 
Cancer. Pain Pract. 2020;20(2):122-128.
doi:10.1111/papr.12830

26. Soto-Perez-de-Celis E, Chavarri-Guerra Y, 
Pastrana T, Ruiz-Mendoza R, Bukowski A, Goss 
PE. End-of-Life Care in Latin America. J Glob 
Oncol. 2017; 3(3): 261-270. doi: 
0.1200/JGO.2016.005579

27. Vindrola-Padros C, Mertnoff R, Lasmarias C, 
Gómez-Batiste X. Palliative care education in 
Latin America: A systematic review of training 
programs for healthcare professionals. Palliat 
Support Care. 2018;16(1):107-117. doi: 
10.1017/S147895151700061X

28. 2015 Quality of Death Index. Perspectives from 
The Economist Intelligence Unit (EIU). Accessed 
July 5, 2020.
https://eiuperspectives.economist.com/healthca
re/2015-quality-death-index

29. Egede, L. E., Williams, J. S., Voronca, D. C., 
Knapp, R. G., & Fernandes, J. K. Randomized 
Controlled Trial of Technology-Assisted Case 
Management in Low Income Adults with Type 2 
Diabetes. Diabetes technology & therapeutics. 
2017; 19(8), 476–482.
https://doi.org/10.1089/dia.2017.0006

30. Nemecek R, Huber P, Schur S, et al. 
Telemedically augmented palliative care  : 
Empowerment for patients with advanced cancer 
and their  fami ly caregivers.  Wien Kl in 
Wochenschr. 2019; 131(23-24): 620-626. doi: 
10.1007/s00508-019-01562-3

31. Hancock S, Preston N, Jones H, Gadoud A. 
Telehealth in palliative care is being described but 
not evaluated: a systematic review. BMC Palliat 
Care. 2019; 18(1): 114. doi: 
10.1186/s12904-019-0495-5



Carvajal-Valdy G, Ferrandino-Carballo M, Maykall-Mora S, Saint-Hilaire-Arce C38

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(1), january - march: 33-39

Conclusiones

Now that the feasibility of telemonitoring in the home 
visit program of the National Center for Pain Control 
and Palliative Care has been confirmed in the 
context of the national emergency related to 
COVID-19, we consider that larger studies are 
needed to verify its positive impact on quality of life. 
Specific research is needed to understand the 
benefits, risks, barriers, and enablers to the 
adoption and larger-scale application of this 
technology. In particular, it is necessary to evaluate 
the use of telehealth in palliative care and improve 
the design of telehealth in line with digital service 
standards.(31) In the future, it should be analyzed to 
guarantee equitable access to telemonitoring 
technology for vulnerable urban and rural 
populations through the national network of Pain 
Control and Palliative Care Units of the Costa Rican 
Social Security Fund.

Acknowledgments

In memory of Keylor Arturo Ovares, a brilliant nurse 
who dedicated his professional life to helping 
patients in the Home Visit program of the National 
Center for Pain Control and Palliative Care

Funding Source

The present investigation was funded by the 
authors.

Contribution of the authors

Dr. Carvajal participated in the conception, design, 
data acquisition, writing of the manuscript, analysis 
and interpretation of data. Dr. Ferrandino 
participated in the conception, design of the project, 
data acquisition and revision of the manuscript. Dr. 
Maykall participated in the conception of the 
research, the analysis of the data and the revision of 
the manuscript. Dr. Saint Hilaire participated in the 
conception of the research, the analysis of the data 
and the revision of the manuscript.

Interest conflict

We declare no conflict of interest

References

1. WHO | Telehealth. WHO. Accessed April 23, 
2020. 
http://www.who.int/sustainable-
development/health-
sector/strategies/telehealth/en/

2. Lombardi A, Consonni D, Carugno M, et al. 
Characteristics of 1573 healthcare workers who 
underwent nasopharyngeal swab testing for 
SARS-CoV-2 in Milan, Lombardy, Italy. Clin 
Microbiol Infect. Published online June 20, 2020. 
doi:10.1016/j.cmi.2020.06.013

3. Portz JD, Cognetta S, Bekelman DB. Potential 
Technology Development for Palliative Care. J 
Palliat Med. 2018; 21(7): 899-900. doi:
10.1089/jpm.2018.0126

4. Di Pollina L, Guessous I, Petoud V, et al. 
Integrated care at home reduces unnecessary 
hospitalizations of community-dwelling frail older 
adults: a prospective controlled trial. BMC 
Geriatr. 2017;17(1):53. doi:10.1186/s12877-017-
0449-9

5. Hewitt J, Carter B, Vilches-Moraga A, et al. The 
effect of frailty on survival in patients with COVID-
19  (COPE) :  a  mu l t i cen t re ,  European, 
observational cohort study. Lancet Public Health. 
Pub l ished on l ine  June 30 ,  2020.  do i : 
10.1016/S2468-2667(20)30146-8

6. Park SH. Personal Protective Equipment for 
Healthcare Workers during the COVID-19 
Pandemic. Infect Chemother. 2020;52(2):165-
182. doi:10.3947/ic.2020.52.2.165

7. Mahmood SU, Crimbly F, Khan S, Choudry E, 
Mehwish S. Strategies for Rational Use of 
Personal Protective Equipment (PPE) Among 
Healthcare Providers During the COVID-19 
Crisis. Cureus. 2020;12(5):e8248. doi:
10.7759/cureus.8248

8. CMC Informa. Accessed July 5, 2020. 
http://www.medicos.cr/website/documentos/Co
municados/020420.html

9. Sirintrapun SJ, Lopez AM. Telemedicine in 
Cancer Care. Am Soc Clin Oncol Educ Book. 
2018;38:540-545. doi:10.1200/EDBK_200141

10. Son Y-J, Lee Y, Lee H-J. Effectiveness of Mobile 
Phone-Based Interventions for Improving Health 
Outcomes in Patients with Chronic Heart Failure: 
A Systematic Review and Meta-Analysis. Int J 
Environ Res Public Health. 2020;17(5). 
doi:10.3390/ijerph17051749

11. Fernando J, Percy J, Davidson L, Allan S. The 
challenge of providing palliative care to a rural 
population with cardiovascular disease. Curr 
Opin Support Palliat Care. 2014;8(1):9-14. 
doi:10.1097/SPC.0000000000000023

12. Li X, Xie Y, Zhao H, Zhang H, Yu X, Li J. 
Telemonitoring Interventions in COPD Patients: 
Overview of Systematic Reviews. Biomed Res 
Int. 2020;2020:5040521. doi:
10.1155/2020/5040521

13. Stotts MJ, Grischkan JA, Khungar V. Improving 
cirrhosis care: The potential for telemedicine and 
mobile health technologies. World J Gastroen-
terol. 2019; 25(29): 3849-3856. doi:
10.3748/wjg.v25.i29.3849

14. Lonergan PE, Washington Iii SL, Branagan L, et 
al .  Rapid Uti l izat ion of Telehealth in a 
Comprehensive Cancer Center as a Response to 
COVID-19. J Med Internet Res. Published online 
June 21, 2020. doi:10.2196/19322

39

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(1), january - march: 33-39

Telemonitoring in palliative care

15. Shalowitz DI, Moore CJ. Telemedicine and 
Gynecologic Cancer Care. Obstet Gynecol Clin 
North Am. 2020; 47(2): 271-285. doi:
10.1016/j.ogc.2020.02.003

16. Huff C. Bringing Palliative Care To Underserved 
Rural Communities. Health Aff (Millwood). 
2019;38(12):1971-1975. doi: 
10.1377/hlthaff.2019.01470

17. Slavin-Stewart C, Phillips A, Horton R. A 
Feasibility Study of Home-Based Palliative Care 
Telemedicine in Rural Nova Scotia. J Palliat Med. 
2020; 23(4): 548-551. doi: 
10.1089/jpm.2019.0173

18. Funderskov KF, Boe Danbjørg D, Jess M, Munk 
L, Olsen Zwisler A-D, Dieperink KB. Telemedicine 
in specialised palliative care: Healthcare 
professionals' and their perspectives on video 
consultations-A qualitative study. J Clin Nurs. 
2019; 28(21-22): 3966-3976. doi:
10.1111/jocn.15004

19. Calton B, Abedini N, Fratkin M. Telemedicine in 
the Time of Coronavirus. J Pain Symptom 
Manage. 2020; 60(1): e12-e14. doi:
10.1016/j.jpainsymman.2020.03.019

20. Brereton L, Clark J, Ingleton C, et al. What do we 
know about different models of providing 
palliative care? Findings from a systematic 
review of reviews. Palliat Med. 2017;31(9):781-
797. doi:10.1177/0269216317701890

21. Gomes B, Calanzani N, Curiale V, McCrone P, 
H igg inson IJ .  Effect iveness and cos t -
effectiveness of home palliative care services for 
adults with advanced illness and their caregivers. 
Cochrane Database Syst Rev. 2013; (6): 
CD007760. doi:
10.1002/14651858.CD007760.pub2

22. Read Paul L, Salmon C, Sinnarajah A, Spice R. 
Web-based videoconferencing for rural palliative 
care consultation with elderly patients at home. 
Support Care Cancer. 2019;27(9):3321-3330. 
doi:10.1007/s00520-018-4580-8

23. Salem R, El Zakhem A, Gharamti A, Tfayli A, 
Osman H. Palliative Care via Telemedicine: A 
Qualitative Study of Caregiver and Provider 
Perceptions. J Palliat Med. Published online April 
23, 2020. doi:10.1089/jpm.2020.0002

24. Neergaard MA, Warfvinge JE, Jespersen TW, 
Olesen F, Ejskjaer N, Jensen AB. The impact of 
“modern telecommunication” in palliative care--
the views of the professionals. Telemedicine 
Journal. 2014; 20(1): 24-31.
doi:10.1089/tmj.2013.0047

25. Knegtmans MF, Wauben LSGL, Wagemans 
MFM, Oldenmenger WH. Home Telemonitoring 
Improved Pain Registration in Patients With 
Cancer. Pain Pract. 2020;20(2):122-128.
doi:10.1111/papr.12830

26. Soto-Perez-de-Celis E, Chavarri-Guerra Y, 
Pastrana T, Ruiz-Mendoza R, Bukowski A, Goss 
PE. End-of-Life Care in Latin America. J Glob 
Oncol. 2017; 3(3): 261-270. doi: 
0.1200/JGO.2016.005579

27. Vindrola-Padros C, Mertnoff R, Lasmarias C, 
Gómez-Batiste X. Palliative care education in 
Latin America: A systematic review of training 
programs for healthcare professionals. Palliat 
Support Care. 2018;16(1):107-117. doi: 
10.1017/S147895151700061X

28. 2015 Quality of Death Index. Perspectives from 
The Economist Intelligence Unit (EIU). Accessed 
July 5, 2020.
https://eiuperspectives.economist.com/healthca
re/2015-quality-death-index

29. Egede, L. E., Williams, J. S., Voronca, D. C., 
Knapp, R. G., & Fernandes, J. K. Randomized 
Controlled Trial of Technology-Assisted Case 
Management in Low Income Adults with Type 2 
Diabetes. Diabetes technology & therapeutics. 
2017; 19(8), 476–482.
https://doi.org/10.1089/dia.2017.0006

30. Nemecek R, Huber P, Schur S, et al. 
Telemedically augmented palliative care  : 
Empowerment for patients with advanced cancer 
and their  fami ly caregivers.  Wien Kl in 
Wochenschr. 2019; 131(23-24): 620-626. doi: 
10.1007/s00508-019-01562-3

31. Hancock S, Preston N, Jones H, Gadoud A. 
Telehealth in palliative care is being described but 
not evaluated: a systematic review. BMC Palliat 
Care. 2019; 18(1): 114. doi: 
10.1186/s12904-019-0495-5


