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Abstract

Background: As more individuals live longer with complex conditions, the need for effective palliative care (PC) grows. It has
been stated that access to PC should be integrated early and delivered in a timely manner to patients with life-threatening illnesses.
Health and welfare technologies (HWTs) offer tools to enhance care delivery, particularly in home and rural settings. Although
there is a profound lack of evidence regarding the impact when used in PC, it is necessary to critically assess the current state of
knowledge regarding impacts and consequences of technologies, ensuring that their integration considers broader implications
for patients, caregivers, and health care systems in PC.

Objective: This review explores health and welfare technology used in PC, aiming to inform practice and improve care quality.

Methods: This state-of-the-art review included empirical studies describing the use of HWT in PC for adult patients. We used
a thematic synthesis approach to compare studies and provide a synthesis of the key points.

Results: Based on the inclusion criteria, 94 studies were included. PC is both a clinical specialty and an overall approach to
care that focuses on improving quality of life and relieving suffering for patients and families facing serious illness, based on
needs and not prognosis. HWT shows potential to increase access and continuity of care, for symptom management to support
patients to remain at home and prevent frequent emergency visits. It can have the potential to build and remain relationships
between patients, their families, and the health care team, as well as for interprofessional collaboration and support. However,
there are challenges to overcome that might affect the quality of care when using technology.

Conclusions: HWT shows potential as a complement to usual PC. Our findings point toward the importance of caution in
choosing when to use HWT in PC, and for which patients.

(J Med Internet Res 2026;28:e79637) doi: 10.2196/79637
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Introduction

As more individuals live longer with complex conditions, the
need for effective palliative care (PC) grows. It has been stated
that access to PC should be integrated early and delivered in a
timely manner to patients with life-threatening illnesses.
However, research has demonstrated that health care systems
fail in this regard. Home-based PC is gaining attention, reflecting
patient preferences to remain at home and potential cost savings
from reduced hospitalizations. Health and welfare technologies
(HWTs) offer tools to enhance care delivery, particularly in
home and rural settings. However, questions about their
feasibility and acceptability remain.

Today, an increasing number of individuals are living to older
age with complex conditions and a great need for PC, including
symptom relief and family support [1,2]. However, reports show
that less than 15 % of patients requiring PC receive it in a timely
and accurate manner [3]. PC is a holistic approach to the care
of people with life-limiting conditions and near the end of life.
It aims to acknowledge and attend to all aspects of the patients’
and family members’needs when they are facing severe illness,
including physiological, psychological, existential, and social
issues. Symptom management, support of family members, and
interprofessional teamwork are emphasized as crucial elements
[3]. In recent decades, PC has evolved from primarily being
offered to patients with incurable cancer, to currently being
recommended to all patients with chronic and life-limiting
illness [4]. Nonspecialized PC can be delivered by all care
professionals, whereas specialized PC is provided in hospices,
hospital PC units, and by specialized PC teams in home care
[3]. Further, it has been highlighted that PC should be delivered
early and integrated with specific illness treatment [5]. However,
it has been demonstrated that access to PC varies and that
patients with cancer still receive it more often than patients with
other diagnoses [6,7].

Lately, there has been an increased focus on home-based care,
especially since many patients wish to be cared for and die in
their homes [8,9]. Home-based PC services offer many benefits,
such as a sense of normalcy, choice, and comfort [10]. The
prospect of dying at home is regarded as a more comfortable
and dignified experience than dying in a hospital [10]. However,
challenges exist in providing an optimal service. Unmet needs,
uncoordinated care, and insufficient communication with health
care professionals [11,12], as well as the demanding
collaboration between specialists and home care professionals,
make this challenging [13]. Moreover, home-based PC relies
on the contribution of family caregivers [14], who often find
themselves in a situation of managing multiple responsibilities
and often forget their own needs to attend to those of the patient
[10]. This informal care work often goes unnoticed and
unaddressed [10,15]. From a societal point of view, home care
has been associated with lower costs, as repeated hospital
admissions are a major driver of expenditure in PC [16].
Although, the evidence for this is uncertain [17].

The COVID-19 pandemic has accelerated the demand for
technologies in health care [18]. HWT comprises
technology-based interventions that aim to maintain or promote

health, well-being, quality of life, and/or increase efficiency in
the operational delivery of welfare, social, and health care
services, while improving working conditions for staff [19].
There are high expectations for HWT as solutions to challenges
such as aging populations and limited resources [20-22]. HWT
is expected to enhance the delivery and accessibility of PC,
particularly in home settings [23] and in rural areas [24]. For
instance, videoconferencing systems enable the remote delivery
of multispecialty care, and artificial intelligence–driven wearable
and nonwearable technologies facilitate remote assessments of
patients’conditions in their home environments, leading to more
comprehensive clinical evaluations and empowering patients
to monitor their own health [25]. Additionally, digital care plans
can streamline home care delivery, potentially reducing
avoidable hospitalizations [26].

Previous research has sought to gather evidence on the use of
HWT in PC with a focus on telehealth (describing the provision
of health care remotely by means of a variety of
telecommunication tools and video consultations) [27-32],
telemedicine (the use of remote technology and
telecommunications) [33,34], eHealth (the use of information
and communication technology for health care provision) [35],
or with a focus on video consultations [36]. There is also specific
focus on populations or settings, such as older adults [23], the
professional perspective [30], or the patient perspective [29,35],
home-based PC [23,32,37], or PC in rural areas [24,27,31,33].
However, there is a lack of literature reviews that have included
the overall variety of HWT for all patients in PC and focused
on impacts on patients as well as informal and formal caregivers.

Overall, HWT is frequently met with expectations, often based
on biases, such as optimistic assumptions about what it could
achieve and the belief that a technology will be as good as or
better than a human, regardless of the task [38]. While this
optimism emphasizes the potential for HWT, it often overlooks
the complexities and challenges of implementing technology
in sensitive areas such as PC [39]. There is also a profound lack
of evidence of benefits and harms, as well as of impacts, when
HWT is used in PC [40]. Other than telehealth,
videoconferencing, or after-hours telephone support, there is
little evidence for HWT used in PC [37]. Moreover, it is still
unclear whether PC delivered remotely or with support of HWT
is equivalent to more resource-intensive methods of in-person
care [41]. Therefore, it is necessary to critically assess the
current state of knowledge regarding the use of technologies
for patients, caregivers, and health care systems in PC. This
review explores HWT used in PC, aiming to inform practice
and improve care quality.

This systematic review responds to the following research
questions: (1) Which HWT is used in PC? (2) What impact does
the use of HWT in PC have on patients and informal and formal
caregivers? (3) What knowledge gaps and research needs are
identified related to the use of HWT in PC? (The last research
question is reported elsewhere).
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Methods

Study Design
We conducted a state-of-the-art review. This type of review is
appropriate to shape a comprehensive understanding of the
current state of knowledge in a specific area [42]. The review
followed PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews) [43]. The PRISMA-ScR checklist for this review is
presented in Multimedia Appendix 1. A protocol was
prospectively registered in the Open Science Framework on
October 10, 2024 [44].

Eligibility Criteria
Eligibility criteria were formulated in dialogue within the
research group, based on the aim of the review. In line with
Radbruch et al [4], PC was defined as holistic care of patients
with severe illness, especially near the end of life, regardless of
diagnosis and care place. Studies involving patients receiving
curative treatment, or with the possibility of receiving curative
treatment such as, kidney transplantation, were excluded.

Studies focusing on technology-based interventions for safety,
activity, participation, and independence and/or increased
efficiency in PC, and working conditions for professional
caregivers were included. Further inclusion criteria were
empirical studies (qualitative, quantitative, mixed methods, and
case studies) describing the use of HWT in PC of adult patients
(aged ≥18 years). The search was limited to studies published
after 2012.

Studies that used technologies only for data collection were
excluded, as were studies not reporting technology use in the
intended setting. Study protocols, reviews, and studies
describing the development of technologies without involvement
of patients, informal caregivers, or health care professionals
were also excluded, as were studies in languages other than
English and studies that could not be obtained in full text.

Information Sources
The following electronic databases were searched: PubMed,
APA PsycINFO, Cochrane Library, CINAHL Plus, Scopus,
and Web of Science Core Collection.

Searches were conducted on October 27, 2022. Additional
update searches were completed on November 23, 2023.

Search Strategy
Searches were conducted by an academic librarian (SLS). The
search terms were organized to match the review’s goals,
covering concepts such as PC, digital health and welfare
technology, and home monitoring. Free-text words were
searched in article titles and abstracts, along with
database-specific subject headings, like MeSH (Medical Subject
Headings) terms, when relevant. The search targeted articles
published after 2012, excluding topics related to neonatal and
pediatric care using the Boolean operator NOT to avoid content
on children’s PC. Textbox 1 contains an example of search
terms. The complete search strategies for all databases are
available in Multimedia Appendix 2.

Textbox 1. Search strategy PubMed.

PubMed search strategy:

• “Palliative Care”[MeSH Terms] OR “Palliative Medicine”[MeSH Terms] OR “Hospice and Palliative Care Nursing”[MeSH Terms] OR
“Terminally ill”[MeSH Terms] OR “Terminal Care”[MeSH Major Topic] OR “Hospice Care”[MeSH Terms]

• “palliati*”[Title/Abstract] OR “hospice care”[Title/Abstract] OR “hospice nursing”[Title/Abstract] OR “terminal care”[Title/Abstract] OR
“supportive care”[Title/Abstract] OR “terminal stage”[Title/Abstract] OR “terminal disease”[Title/Abstract] OR “terminally ill”[Title/Abstract]
OR “end stage”[Title/Abstract] OR “end of life”[Title/Abstract] OR “hospice program*”[Title/Abstract] OR “advanced illness”[Title/Abstract]

• “eHealth”[Title/Abstract] OR “e-health”[Title/Abstract] OR “telemedicine”[Title/Abstract] OR “telehealth”[Title/Abstract] OR
“mhealth”[Title/Abstract] OR “m-health”[Title/Abstract] OR “mobile health”[Title/Abstract] OR “e-homecare”[Title/Abstract] OR “digital
health”[Title/Abstract]

• “Telemedicine”[MeSH Terms]

• “welfare technolog*”[Title/Abstract] OR “ambient assisted living*”[Title/Abstract] OR “ambient intelligence*”[Title/Abstract]

• “Ambient Intelligence”[MeSH Terms]

• “home monitoring”[Title/Abstract] OR “distance monitoring”[Title/Abstract] OR “distance care”[Title/Abstract] OR “distance
nursing”[Title/Abstract] OR “distance medicine”[Title/Abstract] OR “environmental control*”[Title/Abstract] OR “remote sensing”[Title/Abstract]
OR “Distance Counseling”[Title/Abstract] OR “Internet-Based Intervention”[Title/Abstract] OR “ambulatory monitoring”[Title/Abstract] OR
“remote consultation”[Title/Abstract] OR “telecommunication*”[Title/Abstract] OR “E-Counseling”[Title/Abstract] OR “e therapy”[Title/Abstract]
OR “distance spanning”[Title/Abstract] OR “health informatics”[Title/Abstract] OR “health information technology”[Title/Abstract] OR “medical
information science”[Title/Abstract]

• “Remote Sensing Technology”[MeSH Terms] OR “Internet-Based Intervention”[MeSH Terms] OR “monitoring, ambulatory”[MeSH Terms]
OR “Remote Consultation”[MeSH Terms] OR “Telecommunications”[MeSH Terms]

Selection of Sources of Evidence
After the search, references were uploaded to Covidence, a
web-based collaboration software for literature reviews [45].

Following the automatic removal of duplicates by Covidence
and the manual removal of duplicates by the reviewers, a total
of 3662 studies were examined for eligibility. Five of the authors
(CG, VZ, MH, MM, and RH) conducted the abstract and full
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text screening. To start with, 40 abstracts were screened by 2
or 3 of the authors in various constellations, and their decisions
to include or exclude were compared and discussed to ensure
consistency. Subsequently, the abstract screening was equally
divided among the authors. After the title and abstract screening,
the remaining 601 articles were read in full and assessed for
eligibility. A subset of 10 articles was initially read by all 5
authors separately and then compared. The remaining studies

were divided among the authors and discussed when needed.
All articles that matched the inclusion criteria were included in
the review. In accordance with established practice for
state-of-the-art reviews, no formal quality assessment of the
included studies was undertaken [42].

The screening process is described in a PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
flow diagram (Figure 1).

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram. HWT: health and welfare technology; PC:
palliative care.

Data Charting Process
After reviewing eligible studies, a data extraction template was
generated to guide the data extraction process, including citation,
study location, study aim and design, sample characteristics,
intended target group, PC description, characteristic of

technology, impacts of technology use in PC, knowledge gaps
and research needs, and conclusions (knowledge gaps and
research needs have been reported elsewhere).
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Synthesis of Results
Study characteristics were entered into an Excel (Microsoft
Corp) spreadsheet. A thematic synthesis approach, led by VZ,
supported by RH and MH, and discussed within the author
group, was used to compare the studies and provide a synthesis
of the key points. The process of the synthesis was guided by
the first 2 steps described by Thomas and Harden [46]. These
steps were (1) coding of the text—identification of themes across
the included studies. Each study’s findings were identified and
put into a metric. The findings were then coded line by line.
Each sentence was read inductively to identify underpinning
themes or concepts, which were labeled with a code; (2)
developing descriptive themes—the descriptive codes were
compared and organized into descriptive themes. Descriptive
themes across the different categories of technology were
compared and organized into one overall synthesis of the use
of HWT in PC.

Results

Description of Included Studies
The selection process resulted in the inclusion of 94 articles
describing the use of HWT in PC [47-140]. The included studies
were published between 2012 and 2023. They were conducted
in North America (Canada and United States; n=44), South
America (Brazil and Chile; n=3), Australia (n=14), Africa

(Kenya, sub-Saharan Africa, and Tanzania; n=4), Asia (China,
India, Indonesia, and Taiwan; n=5), and Europe (Austria,
Belgium, Finland, Georgia, Germany, Netherlands, Norway,
Italy, Sweden, and United Kingdom; n=26). Some were
cross-national. The review included studies using quantitative
(n=50), qualitative (n=19), as well as mixed methods (n=25).
The sample size of the studies ranged from 1 to 3178. The most
common target group was patients, who were involved in 64
studies, followed by informal caregivers (involved in 31 studies)
and health care professionals (involved in 21 studies). Several
studies involved more than one target group. The most common
diagnoses were cancer (n=38), followed by a few articles
focusing on a variety of illnesses such as heart failure (n=2),
chronic obstructive pulmonary disease (COPD, n=1), cirrhosis
(n=1), dementia (n=1), and cognitive impairments in
amyotrophic lateral sclerosis (n=1). Besides diagnoses, articles
focused on older adults suffering from chronic illnesses (n=3),
terminal illness and the end-of-life phase (n=12), and palliative
care regardless of diagnosis (n=24). The characteristics of the
studies included are presented in Multimedia Appendix 3.

Health and Welfare Technology in Palliative Care
The HWT in the included studies were categorized based on
function (Table 1). In some of the studies, HWT from more
than 1 category were included, such as video consultations based
on symptom monitoring.

Table 1. Categorization of health and welfare technology (HWT) in included studies.

Examples of type of HWTCategory of HWT

Symptom monitoring (n=25) • Systems to alert clinicians of changes in patient’s symptoms
• Symptom reporting systems and applications
• Systems for wireless data transfer
• Wearable monitoring devices

Telehealth consultations and conferences (n=51) • Videoconferencing
• Teleconsultations
• Telehealth-delivered care

Sharing of patient information (n=2) • Electronic care coordination systems
• Needs rounds via telehealth

Remote therapy and treatment interventions (n=7) • VRa headset
• Therapeutic interventions in mobile apps
• Web-based therapeutic interventions
• Therapy delivered via email

Education and support (n=27) • Mobile apps and web-based education platforms for patients, care-
givers, or health care personnel

• Teleconferencing technology to support and train health care person-
nel remotely

• Virtual webinar sessions
• Facebook support groups

aVR: virtual reality.
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The Use of Health and Welfare Technology in Palliative
Care

Overview

The included studies described the use of HWT in PC on an
individual level (including patients, informal caregivers, and
health care professionals) and on an organizational level. The
synthesis resulted in 7 themes, which are presented in the
following subsections (Table 2 provides an overview).

Table 2. Descriptive themes and codes.

CodesDescriptive themes

Symptom control and disease progression (n=26) • Impact on disease progression
• Impact on physical and mental symptoms
• Management of symptoms
• Disease-related stress

Quality of life and death (n=10) • Patients’ and caregivers’ quality of life
• Support in the end-of-life phase and death

Competence and palliative literacy (n=9) • Knowledge and understanding
• Self-efficacy
• Insight into norms and values

Palliative care provision (n=44) • Care satisfaction
• Medication use and compliance with therapies
• Prevention of excessive care
• Care coordination
• Accelerating advanced care planning
• Access to care

Multidimensional care relationships (n=18) • Partnership between patients and the health care team
• Companionship with and among significant others
• Interprofessional collaboration

Facilitating a comprehensive support system (n=33) • Professionals’ understanding
• Patient empowerment
• Support for the caring role

Organizational outcome (n=8) • Cost-effectiveness
• Time and travel
• Job satisfaction and distress

Symptom Control and Disease Progression
This theme focuses on the potential of HWT to support and
prevent disease progression, physical and mental symptoms,
and to relieve disease-related stress [47-72]. Types of HWT
involved in symptom control and disease progression were
t e c h n o l o g y  f o r  s y m p t o m  m o n i t o r i n g
[47,50,52-55,60,64,65,69,71], telehealth consultations and
conferences [47,48,52,55-57,60,61,63,64,66-68,70], remote
therapy and treatment interventions [58,59,62,72], and
technology for education and support [49,51,56].

Among the included studies, the potential of HWT to support
and prevent disease progression was mainly reported and
discussed by 2 studies. Kazankov et al [47] described how a
digital health solution with monitoring of heart rate, blood
pressure, weight, body water, and cognitive function, for
individuals with cirrhosis could facilitate timely intervention
to prevent disease progression. Jiang et al [48] described how
a model with a communication platform resulted in less
functional decline. A total of 3 studies explored the effects of
HWT on mortality, none of which could show any significant
effects [49-51].

The impact of HWT on physical and mental symptoms was
described by several studies. Positive impact on physical
symptoms related to cancer illness and treatment was described
by Tumeh et al [52], Mooney et al [53], Besse et al [54], and
Cornetta et al [55]. Ngoma et al [50] reported no differences in
overall symptoms when using remote symptom assessment and
care coordination, although there were effects on symptom
severity. Mark et al [56] reported a positive impact on dyspnea
with an online teaching intervention for persons with COPD.
Rafter [57] showed that an eHealth system allowed hospice
professionals to deliver more effective care, with improvement
in pressure ulcers for end-of-life patients. Impact on mental
symptoms, such as anxiety and depression, was reported in 7
of the included studies. Positive effects were reported in cancer
care studies using symptom monitoring [52], a virtual reality
headset [58], a mindfulness intervention [59], telemedicine [60],
videoconferencing [61], and web-based psychotherapy for
informal caregivers [62]. On the other hand, one study using
teleconsultations showed no differences in depression scores
and increased anxiety scores [63]. Eight of the included studies
showed the potential of HWT to contribute support in symptom
management [64-71].
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HWT was also used to relieve disease-related stress. For
example, studies showed that an online support system in the
care of patients with cancer has the potential to reduce symptom
distress [49], mindfulness via video could reduce cancer-related
stress [59], telehealth music therapy had positive affective
effects [72], and teleconsultations resulted in lower distress
symptom scores [68]. Maguire et al [69] showed that using a
remote symptom monitoring system provided reassurance about
symptom experience and the feeling of being listened to.
However, Hoek et al [63], on the other hand, reported that
adding weekly teleconsultations to usual PC led to a higher total
distress score among home-dwelling patients with advanced
cancer.

Quality of Life and Death
This theme describes patients’ and caregivers’ quality of life
[52,56,60,69,73,74] and support in end-of-life phase and death
[75-78]. It involves HWT for symptom monitoring [52,60,69],
telehealth consultations and conferences [52,56,60,74,75,77,78],
sharing of patient information [76], remote therapy and treatment
interventions [73], and education and support [56,74].

Five of the included studies showed some effects on patients’
and informal caregivers’ quality of life with the use of HWT
for symptom monitoring [52,60], training delivered over Skype
for patients with COPD [56], a supportive care mobile app
intervention [74], and a cognitive-behavioral therapy mobile
app for anxiety [73]. Maguire et al [69] found that a system
with daily symptom reports provided reassurance, but it did not
lead to changes in quality of life.

Outcomes regarding support in the end-of-life phase and death
were reported in 4 of the included studies. The potential to
support dying at home or in another community setting was
reported using an electronic PC coordination system [76], home
care delivery with point-of-care technology and remotely located
health care professionals [78], and a PC after-hours telephone
number [75]. Johnston et al [77] reported the potential of Skype
calls with dying persons and family members to bring closure
and reconciliation, inclusion in the dying process, and healthy
grieving.

Competence and Palliative Literacy
Competence and palliative literacy refer to knowledge and
understanding, self-efficacy, and insight into norms and values
[74,75,79-85]. This theme includes HWT for symptom
monitoring [80,81], telehealth consultations and conferences
[74,83], remote therapy and treatment interventions [85], and
education and support [74,75,79,82-84].

Different HWT interventions have been shown to increase
knowledge and understanding of health, diagnosis, symptoms,
and concerns among patients [74,79], informal caregivers
[80,81], and health care professionals [82,83]. An e-learning
intervention for nurses to increase knowledge of PC and attitudes
toward dying patients and death showed positive effects [82].
Teleconferencing technology to support and train hospice nurses
remotely was perceived to improve knowledge as well as
self-efficacy in caring of patients in PC [83]. The intervention
had given them access to education that otherwise would have
been difficult to obtain due to geography. Self-efficacy to

manage their own condition was reported by patients with
advanced cancer using a digital support app [75]. Digital
information and education were also shown useful for addressing
insights into one’s own thoughts and values related to advanced
dementia among patients [84] and related to caring for a person
with advanced cancer among informal caregivers, including
accepting experiences of negative thoughts and feelings and
being more aware of personal values [85].

Palliative Care Provision
PC provision includes subthemes such as care satisfaction
[50,87], medication use and compliance with therapies
[72,73,81,82,87,88], prevention of excessive care
[48,51,64,65,68,69,76,86,89-98], care coordination
[75,83,94,102-110], accelerating advanced care planning
[51,84,87,93,94,97,99-101], and access to care
[68,74,96,106,108,111-117]. This was mainly related to use of
technology for telehealth consultations and conferences
[48,64,68,74,75,83,84,87,88,91-96,98,100,102-104,106,108,109,111-116],
but also technology for symptom monitoring
[50,64,65,69,81,89,96,98,106,107,110,117], education and
support [51,74,82-84,86,90,97,99,101,117], sharing of patient
information [76,100], and remote therapy and treatment
interventions [72,105].

The use of HWT was shown to be promising in the provision
of care, including care satisfaction [50,87] and medication use
and compliance with therapies [73,82,87,88]. Zeiser et al [72]
reported that music therapy telehealth services increased
compliance with other therapies. Other studies reported
decreased polypharmacy and potentially decreased adverse drug
events [88], but no effects on analgesic adherence [82] and no
differences in anticipatory medication prescribing [87].

Some studies reported positive impacts on care coordination
[102], care provision [83], increased efficiency [103-108],
increased care resource use [75], and positive outcomes related
to quality of care [94,106]. For example, Groothuizen et al [109]
reported that virtual team meetings resulted in increased
flexibility, reduced travel time, and easier real-time access to
patient information for health care professionals. Health care
professionals in the study by Oelschlägel et al [110], on the
other hand, found that organizational challenges made it difficult
to obtain and share the information necessary to provide
seamless and optimal service to patients.

Prevention of excessive care is a core purpose of technology in
PC and relates to the use of hospice care, emergency care, and
hospitalization. Among the included studies, no effects were
shown on hospice enrollment or length of stay [51], nor on time
until entry into hospice [98]. Emergency department visits and
admission could be avoided or decreased in several studies
[65,69,76,86,89,90,92]. The HWT used in these studies varied.
Technology to support patients (symptom monitoring and means
to communicate needs to health care professionals) showed
positive effects [65,69,89,92], as did technology used to support
health care professionals in their work [76,86,90]. Manz et al
[51] showed that opt-out text messages to prompt serious illness
conversations decreased end-of-life systemic therapy relative
to controls, but there was no effect on hospice enrollment or
length of stay, inpatient death, or end-of-life intensive care unit
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use. Nor did a teleconsultation service with a triage system
change the number of emergency visits [91]. HWT to support
patients in communication with health care professionals
[48,91,94,96] showed potential to decrease the need for hospital
referrals. Unnecessary hospital transfers could also be prevented
by improved collaboration among physicians using telemedicine
[95]. Moreover, an advance care planning video program
intervention increased documented “Do Not Hospitalize” orders
among nursing home residents with advanced illness, but did
not significantly reduce hospitalizations [97].

Technology was also used to accelerate advance care planning,
with promising results in 7 studies [51,84,94,97,99-101], but
no results in 2 studies [87,93].

Other positive effects reported were increased access to care
[69,96,106,108,111-114] and increased continuity of care
[113,115,116]. HWT was shown to enable health care
professionals to respond quickly to patients’care needs [96,106],
allowing them to reach more patients [68,111], especially during
epidemics or when out of town. For patients and informal
caregivers, the technology increased the sense of security related
to the ability to contact the clinic when needed [96,117].

Multidimensional Care Relationships
Multidimensional care relationships concern the ability to use
HWT to form partnership between patients and health care
teams, companionship with significant others, and
i n t e r p r o f e s s i o n a l  c o l l a b o r a t i o n
[65,69,77,96,104,110,114,116,118-127]. HWT used in the
studies related to this theme included technology for symptom
monitoring [65,69,96,110,119,120], telehealth consultations
and conferences [77,96,104,110,114,116,118,119,122,127], and
education and support [121,123-126].

Whether remote care can affect the partnership between patients
and health care teams varies between studies and within studies.
Rosa et al [118] described positive as well as negative impacts
on the quality of relationships with patients, families, and
between health care professionals. For health care professionals,
increased availability to patients and their caregivers was
positive, but there was a perceived loss of nonverbal cues, which
made communication more difficult. Some health care
professionals also experienced difficulties being supportive
remotely during difficult times. It also put a strain on
relationships among coworkers. Other studies reported no
negative effects on relationships [114], enhanced connectivity
with the care team [70,96], and contributions of unique insight
into the daily lives of patients [116]. Over time, care delivered
with support of HWT, such as telehealth consultations, can
result in trustful relationships [116]. The introduction of
technologies has the potential to alter the dynamic of
relationships between patients, families, and community PC
clinicians, serving as a means to complement in-person care
[119]. Among the included studies, there were also reports of
positive impacts on patient–caregiver communication regarding
symptom management [66] and perceptions that it was easier
to discuss psychological and care needs remotely [120].

Moreover, HWT can be used to facilitate companionship with
and among significant others and informal caregivers

[67,78,104,121-125]. The use of technology, such as video calls,
was shown to be able to connect patients and family members
at the end of life [78]. Another area of use is online support
groups for informal caregivers, with the aim of forming
companionship between peers [121].

Other studies have shown the ability of HWT to increase
professional collaboration [126,127], offering an understanding
of each other’s professions [126].

Facilitating a Comprehensive Support System
This theme focuses on the ability to use HWT to support
professionals’understanding, patient empowerment, and support
for the caring role among informal caregivers. Telehealth
consultation and conference technology
[56,57,67,91,96,102,103,110-112,114,117,118,127,129,133]
and technology for education and support
[56,86,125,126,128,130-135,137-139] were the most common
HWT, followed by technology for symptom monitoring
[96,110,117,138,139] and remote therapy and treatment
interventions [62].

Among the included studies, HWT was used to support
professionals’ understanding. Oelschlägel et al [110] described
how remote home care helped municipal health care
professionals shift their perspective toward patients’ priorities.
In the study by Rosa et al [118], remote care used as an
alternative to in-person care during the COVID-19 pandemic
led to changes in perceived self-efficacy among health care
professionals in managing their job responsibilities. HWT, such
as videoconferences, can also be used by senior professionals
to support and mentor the junior workforce [86].

According to the included studies, HWT can play a role in
empowering patients, for example by increasing involvement
and enabling patients to take an active part in their care [96,117],
feel in control of treatment [117], and manage everyday life
[110]. HWT was useful in preparing patients before care visits
[128], providing support [91,102,112,129], facilitating comfort,
safety, and independence for patients [103,114], and increasing
patient satisfaction [68].

Technologies were also used to support informal caregivers.
Examples of technologies addressing their needs included
interventions for mental and emotional support [63,130,131].
These were shown to have potential for preparing individuals
for the caring role [86] and addressing unmet needs [63]. Digital
technology interventions were used to support informal
caregivers in managing everyday challenges and stress
[57,132-135]. For example, an education intervention delivered
through a smartphone app was effective in improving family
readiness and quality of life among family members [135].
However, other studies were not able to show this potential.
According to Dionne-Odom et al [130] a telehealth intervention
to educate and support informal caregivers of patients with heart
failure did not provide any significant effects on quality of life,
mood, or caregiver burden.

Other technologies, which primarily focus on patient’s needs,
may also be used to support the caregiver role, with increased
caregiver involvement [136], increased connection between
caregivers and patients [125], reduced caregiver burden
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[64,137], and effects such as less negative mood and emotional
distress [138], as well as reduced loneliness [134]. Access to
hospice personnel provided by HWT might be perceived as
comforting [68]. Among the included studies, one study was
not able to show any significant effects on caregiver burden,
self-efficacy, or quality of life with the use of an eHealth
self-management application for caregivers of patients with
incurable cancer [139].

Organizational Outcomes
Organizational outcomes reported were related to
cost-effectiveness [61,111], time and travel
[96,108,109,114,140], and job satisfaction and distress
[62,68,111,118]. The most common HWT related to the theme
was telehealth consultations and conferences
[61,62,68,96,108,109,111,114,118,140], although one study
also involved HWT for symptom monitoring [96].

Two studies reported results related to cost-effectiveness.
Compared with traditional in-person service, telehealth services
resulted in equivalent costs but greater efficiency by allowing
PC to reach more patients [111]. Video consultations with the
PC team for rural patients were found feasible and resulted in
travel and cost savings for patients [62]. The potential to
minimize travel is clear, as reported by several studies.
According to the case report by Morgan et al [96],
telehealth-supported care was an effective adjunct to routine
clinical care, Groothuizen [109] reported that virtual PC team
meetings reduced travel time. Others reported that video-based
consultations reduced the burden and expense of travel for
patients, families, and consultants [108,114], and
patient-reported satisfaction with telehealth in oncology was
mainly attributed to advantages in travel and time savings [140].
Using telehealth services and eHealth systems increased job
satisfaction due to the patient-centered nature of the care service,
increased peer support, and increased professional development
[111]; having 24/7 access to hospice triage personnel [68]; and
effective care and good patient experiences [58]. On the other
hand, a multidisciplinary PC team delivering telecare for
hospitalized patients with cancer during the COVID-19
pandemic expressed distress related to competing loyalties (such
as institutional obligations, ethical obligations to patients,
resentment, and distrust of leadership) and feelings of
disempowerment (due to guilt in providing subpar support,
decisional regret, and loss of identity as a provider) [118].

Discussion

Principal Results
According to the findings, HWT has the potential to facilitate
interventions to support symptom management. Different HWT
interventions have shown usefulness to increase knowledge and
understanding of health, diagnosis, symptoms, and concerns
among patients, informal caregivers, and health care
professionals. There were a variety among the reports regarding
impact on quality of life among patients and caregivers;
although, HWT can sometimes be useful to support dying
persons and family members to bring closure and reconciliation.
Related to PC provision, the use of HWT has shown promising
results on care satisfaction and on medication use and

compliance with therapies. Technology has also been used to
accelerate advance care planning, with promising results and
positive effects on the use of emergency and hospital care. One
large benefit is the increased access to care using HWT, which
means comfort and security for patients and families. HWT can
be useful to include and involve significant others. On the other
hand, research has shown both positive and negative impacts
on the quality of partnership between patients, families, and
health care teams when using HWT, suggesting situations when
physical meetings are preferred and others when online meetings
are suitable to build and maintain good quality care. From an
organizational perspective, HWT has the potential to save time
and costs due to decreased travelling by using digital means to
consultations. The use of digital tools can increase job
satisfaction but also contribute to perceived job strains and job
distress.

Comparison With Prior Work
PC is a holistic approach to care for people with life-limiting
conditions and near end of life. It aims to acknowledge and
attend to all aspects of the patients’and family members’needs,
including physiological, psychological, existential, and social
issues [3]. Symptom management is identified as one of the
critical areas in PC [141]. According to the current review, HWT
can have a positive impact on physical and mental symptoms
and support symptom management. Patients in PC suffer from
advanced and chronic conditions, often with a negative
progression. There was some evidence for the potential of using
remote monitoring and care support to prevent disease
progression or functional decline, at least for some time. Not
very surprisingly, there were no studies presenting any
significant effects on mortality.

For symptom management, timely and close contact with the
health care team is essential [141]. It has long been recognized
that access to and communication with the PC team are vitally
important for patients as well as informal caregivers [142,143].
Based on the findings, HWT provides new ways of access and
continuity of care, with improved opportunities to follow
patients’ needs without travelling. The support of patients to
remain and continue to receive care at home [31,32] is especially
important in cases when clinical conditions or geographic
location prevent patients from accessing conventional care [33].

Although there is a concern that the partnership between
patients, informal caregivers, and the PC team might be
suffering. According to included studies, digital means of
communication could be perceived as difficult due to loss of
nonverbal cues and limited proximity to the patient when not
being in the same room. Meeting online instead of in person
can affect the possibilities for the health care professional to be
supportive and comforting during difficult situations. Other
reviews, on the other hand, have concluded that technology has
the potential to not only facilitate communication through the
inherent flexibility provided by technology [35] but also to build
and enhance relationships [30,31]. These contradictory findings
point toward the importance of caution in choosing when to use
HWT in PC and for what patients.

Informal caregivers have an important role and take great
responsibility for everyday symptom and medicine management
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[143]. As having insight into the patient’s well-being and needs,
they are an important link between patient and the care team,
relaying concerns, managing medication, and generally
advocating for the patient when they are unable or unwilling to
do so [143]. However, they also carry a heavy burden, while
they must manage their own health and grief. It is, therefore,
vital that they are adequately supported. Among the included
studies, there was HWT addressing the caring role, aimed at
supporting informal caregivers. Moreover, HWT focusing on
the patients’ needs were also shown to have an impact on the
situation for informal caregivers. PC should take a holistic view
of the patient and the informal caregiver, the concerns of both
being intertwined and interdependent [143]. Based on the
findings, there is research supporting the potential for HWT to
complement the ordinary PC to increase support for the
caregiving role.

Besides symptom management, access to the health care team,
and support of informal caregivers, interprofessional teamwork
is emphasized as a crucial element in PC [3]. From a
professional perspective, the use of HWT means both
possibilities and challenges. According to the included studies,
the use of HWT may increase the possibility for professionals
to reach the patients and their families when needed, for
example, to follow progression and adjust treatment. On the
other hand, according to some of the studies, this means yet
another responsibility, which may contribute to increased job
strain among health care professionals. Previous research
suggests that HWT can improve the coordination of care and
help build and enhance personal and professional relationships
[30]. Other potential effects are time saving and reduction of
no-show rates [27].

Limitations and Future Directions
The methodology of this study involved a comprehensive,
state-of-the-art review of the existing literature on HWT in PC.
With the purpose of enhancing reliability and contributing to
the generalizability of findings, the search was conducted in a
variety of electronic databases—APA, PsycINFO, Cochrane
Library, CINAHL Plus, PubMed, Scopus, and Web of Science
Core Collection. A supplementary search ensured up-to-date
coverage and inclusion of recent research developments in the
rapidly evolving field of HWT. In the search, several concepts

were used to describe technology-based interventions in health
care, often used interchangeably [144]. HWT is a common term
in Nordic countries, but not as commonly used elsewhere. To
ensure broad inclusion of relevant studies, broader terms like
mHealth, telemedicine, and ambient intelligence were used,
although specific technologies such as alarms or monitoring
were avoided [145]. This approach may have limited our results
to more general articles, excluding those focused on specific
technologies.

Notably, among the included studies, there was a predominance
of studies focusing on patients with cancer, often neglecting
other palliative conditions. Furthermore, the limited diversity
in participant demographics—with studies often focused on
specific age groups, genders, or cultural contexts—highlights
a gap in the representativeness of the findings. Future research
should aim to include a wider range of diagnoses and settings
to ensure that the findings are applicable to the broader PC
population [36]. Moreover, there is a need for more rigorous
research related to patient outcomes and evidence regarding
effectiveness [29], health system outcomes (eg, usage and costs)
[146], and best practices for quality remote PC [27]. New
literature reviews should be conducted in a few years to update
the state of the art.

Conclusions
PC is both a clinical specialty and an overall approach to care
that focuses on improving quality of life and relieving suffering
for patients and families facing serious illnesses, based on need
and not prognosis. HWT shows potential as a complement to
usual PC to increase access and continuity of care, for symptom
management, to support patients to remain at home and prevent
frequent emergency visits. In some situations, it has the potential
to build and maintain relationships between patients, their
families, and the health care team, as well as serve as a means
for increased interprofessional collaboration and support.
However, there are challenges to overcome that might affect
the quality of care using HWT. It is unclear whether PC
delivered remotely or with support of HWT is equivalent to the
more resource-intensive in-person care. Our findings point
toward the importance of caution in choosing when to use HWT
in PC and for which patients.

Acknowledgments
The authors wish to express their gratitude to Sophiahemmet University and Mälardalen University for their support and provision
of resources, which were instrumental in conducting this state-of-the-art review.

Funding
This research received no specific grant from any funding agency, commercial or not-for-profit sectors.

Data Availability
All data generated or analyzed during this study are included in this published article and its supplementary information files.

Authors' Contributions
SLS completed database searching. CG, MH, MM, RH, and VZ completed article screening and data extraction. MH, RH, and
VZ were responsible for data curation and analysis and data interpretation. MH, RH, and VZ wrote the original draft. CG, MM,

J Med Internet Res 2026 | vol. 28 | e79637 | p. 10https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


and SLS provided advice. All authors contributed to reviewing and editing the final manuscript and approved the final version
of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PRISMA-ScR checklist.
[DOCX File , 85 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Documentation database searches.
[DOCX File , 42 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Characteristics of included studies.
[DOCX File , 61 KB-Multimedia Appendix 3]

References

1. Centeno C, Garralda E, Carrasco JM, den Herder-van der Eerden M, Aldridge M, Stevenson D. The palliative care challenge:
analysis of barriers and opportunities to integrate palliative care in Europe in the view of national associations. J Palliat
Med. Nov 2017;20(11):1195-1204. [doi: 10.1089/jpm.2017.0039] [Medline: 28509657]

2. Knaul FM, Farmer PE, Krakauer EL, De Lima L, Bhadelia A, Jiang Kwete X. Alleviating the access abyss in palliative
care and pain relief-an imperative of universal health coverage: the Lancet Commission report. Lancet.
2018;391(10128):1391-1454. [doi: 10.1016/S0140-6736(17)32513-8] [Medline: 29032993]

3. Palliative care. World Health Organization. 2018. URL: https://www.who.int/news-room/fact-sheets/detail/palliative-care
[accessed 2026-01-16]

4. Radbruch L, De Lima L, Knaul F, Wenk R, Ali Z, Bhatnaghar S. Redefining palliative care—a new consensus-based
definition. J Pain Symptom Manage. 2020;60(4):754-764. [FREE Full text] [doi: 10.1016/j.jpainsymman.2020.04.027]
[Medline: 32387576]

5. Kaasa S, Loge JH, Aapro M, Albreht T, Anderson R, Bruera E. Integration of oncology and palliative care: a Lancet
Oncology Commission. Lancet Oncol. 2018;19(11):e588-e653. [FREE Full text] [doi: 10.1016/S1470-2045(18)30415-7]
[Medline: 30344075]

6. Hansen MB, Rojas-Concha L, Petersen MA, Adsersen M, Groenvold M. Differences in palliative care needs between cancer
patients and non-cancer patients at the start of specialized palliative care: a nationwide register-based study. Palliat Med.
2024;38(9):1021-1032. [doi: 10.1177/02692163241269705] [Medline: 39194071]

7. Donath C, Ostgathe C, Heckel M. Dementia patients in palliative care according to data from the German National Hospice
and Palliative Care Register (2009-2021). BMC Palliat Care. 2024;23(1):185. [FREE Full text] [doi:
10.1186/s12904-024-01509-0] [Medline: 39054518]

8. Arnold E, Finucane AM, Oxenham D. Preferred place of death for patients referred to a specialist palliative care service.
BMJ Support Palliat Care. 2015;5(3):294-296. [FREE Full text] [doi: 10.1136/bmjspcare-2012-000338] [Medline: 24644165]

9. Ali M, Capel M, Jones G, Gazi T. The importance of identifying preferred place of death. BMJ Support Palliat Care.
2019;9(1):84-91. [doi: 10.1136/bmjspcare-2015-000878] [Medline: 26408428]

10. Hudson P. Home-based support for palliative care families: challenges and recommendations. Med J Aust.
2003;179(S6):S35-S37. [doi: 10.5694/j.1326-5377.2003.tb05576.x] [Medline: 12964935]

11. Mack JW, Jacobson J, Frank D, Cronin AM, Horvath K, Allen V. Evaluation of patient and family outpatient complaints
as a strategy to prioritize efforts to improve cancer care delivery. Jt Comm J Qual Patient Saf. 2017;43(10):498-507. [doi:
10.1016/j.jcjq.2017.04.008] [Medline: 28942774]

12. Ventura AD, Burney S, Brooker J, Fletcher J, Ricciardelli L. Home-based palliative care: a systematic literature review of
the self-reported unmet needs of patients and carers. Palliat Med. 2014;28(5):391-402. [doi: 10.1177/0269216313511141]
[Medline: 24292156]

13. Lundereng ED, Dihle A, Steindal SA. Nurses' experiences and perspectives on collaborative discharge planning when
patients receiving palliative care for cancer are discharged home from hospitals. J Clin Nurs. 2020;29(17-18):3382-3391.
[doi: 10.1111/jocn.15371] [Medline: 32533726]

14. Aranda SK, Hayman-White K. Home caregivers of the person with advanced cancer: an Australian perspective. Cancer
Nurs. 2001;24(4):300-307. [doi: 10.1097/00002820-200108000-00011] [Medline: 11502039]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 11https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app1.docx&filename=e55f310a2e7831387f118b21dbfb39d4.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app1.docx&filename=e55f310a2e7831387f118b21dbfb39d4.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app2.docx&filename=aaf83b40e71b256de70ce77c3933e9c2.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app2.docx&filename=aaf83b40e71b256de70ce77c3933e9c2.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app3.docx&filename=b4092d4f1013100ffd948f1a48e56c39.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e79637_app3.docx&filename=b4092d4f1013100ffd948f1a48e56c39.docx
http://dx.doi.org/10.1089/jpm.2017.0039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28509657&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(17)32513-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29032993&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/palliative-care
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(20)30247-5
http://dx.doi.org/10.1016/j.jpainsymman.2020.04.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32387576&dopt=Abstract
https://air.unimi.it/handle/2434/907289
http://dx.doi.org/10.1016/S1470-2045(18)30415-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30344075&dopt=Abstract
http://dx.doi.org/10.1177/02692163241269705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39194071&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-024-01509-0
http://dx.doi.org/10.1186/s12904-024-01509-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39054518&dopt=Abstract
https://europepmc.org/abstract/MED/24644165
http://dx.doi.org/10.1136/bmjspcare-2012-000338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24644165&dopt=Abstract
http://dx.doi.org/10.1136/bmjspcare-2015-000878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26408428&dopt=Abstract
http://dx.doi.org/10.5694/j.1326-5377.2003.tb05576.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12964935&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjq.2017.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28942774&dopt=Abstract
http://dx.doi.org/10.1177/0269216313511141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24292156&dopt=Abstract
http://dx.doi.org/10.1111/jocn.15371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32533726&dopt=Abstract
http://dx.doi.org/10.1097/00002820-200108000-00011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11502039&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Sharpe L, Butow P, Smith C, McConnell D, Clarke S. The relationship between available support, unmet needs and caregiver
burden in patients with advanced cancer and their carers. Psychooncology. 2005;14(2):102-114. [doi: 10.1002/pon.825]
[Medline: 15386783]

16. Nze Ossima A, Szfetel D, Denoyel B, Beloucif O, Texereau J, Champion L. End-of life medical spending and care pathways
in the last 12 months of life: a comprehensive analysis of the national claims database in France. Medicine (Baltimore).
2023;102(31):e34555. [FREE Full text] [doi: 10.1097/MD.0000000000034555] [Medline: 37543784]

17. Shepperd S, Gonçalves-Bradley DC, Straus S, Wee B. Hospital at home: home-based end-of-life care. Cochrane Database
Syst Rev. 2021;3(3):CD009231. [FREE Full text] [doi: 10.1002/14651858.CD009231.pub3] [Medline: 33721912]

18. Budd J, Miller BS, Manning EM, Lampos V, Zhuang M, Edelstein M. Digital technologies in the public-health response
to COVID-19. Nat Med. 2020;26(8):1183-1192. [doi: 10.1038/s41591-020-1011-4] [Medline: 32770165]

19. Andersson SW, Richardson MX, Cozza M, Lindén M, Redekop K. Addressing evidence in health and welfare technology
interventions from different perspectives. Health Policy Technol. 2021;10(2):100519. [doi: 10.1016/j.hlpt.2021.100519]

20. Danaher J. Techno-optimism: an analysis, an evaluation and a modest defence. Philos. Technol. 2022;35(2):54. [FREE
Full text] [doi: 10.1007/s13347-022-00550-2]

21. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A'Court C. Beyond adoption: a new framework for theorizing
and evaluating nonadoption, abandonment, and challenges to the scale-up, spread, and sustainability of health and care
technologies. J Med Internet Res. 2017;19(11):e367. [FREE Full text] [doi: 10.2196/jmir.8775] [Medline: 29092808]

22. Kuoppamäki S. The application and deployment of welfare technology in Swedish municipal care: a qualitative study of
procurement practices among municipal actors. BMC Health Serv Res. 2021;21(1):918. [FREE Full text] [doi:
10.1186/s12913-021-06944-w] [Medline: 34488740]

23. Basile I, Consolo L, Colombo S, Rusconi D, Rampichini F, Lusignani M. Technology to support older adults in home
palliative care: a scoping review. Am J Hosp Palliat Care. 2024;41(6):673-690. [FREE Full text] [doi:
10.1177/10499091231189502] [Medline: 37473720]

24. Marshall C, Virdun C, Phillips JL. Evidence-based models of rural palliative care: a systematic review. Palliat Med.
2023;37(8):1129-1143. [doi: 10.1177/02692163231183994] [Medline: 37537971]

25. Luis-Martínez R, Monje MHG, Antonini A, Sánchez-Ferro Á, Mestre TA. Technology-enabled care: integrating
multidisciplinary care in Parkinson’s disease through digital technology. Front Neurol. 2020;11:575975. [FREE Full text]
[doi: 10.3389/fneur.2020.575975] [Medline: 33250846]

26. Windle N, Alam A, Patel H, Street JM, Lathwood M, Farrington T. A retrospective cohort study evaluating the association
between implementation of a digital care plan and hospitalization rates for home care residents in the United Kingdom.
Home Health Care Manage Pract. 2022;35(2):123-128. [FREE Full text] [doi: 10.1177/10848223221135560]

27. Gordon B, Mason B, Smith SLH. Leveraging telehealth for delivery of palliative care to remote communities: a rapid
review. J Palliat Care. 2022;37(2):213-225. [FREE Full text] [doi: 10.1177/08258597211001184] [Medline: 33730904]

28. 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. [FREE Full text] [doi: 10.1186/s12904-019-0495-5] [Medline: 31835998]

29. Hutchinson R, Chiu EJ, Belin SC, Klein-Fedyshin M, Impagliazzo CR, Costanza L. How is telehealth used to increase
access to specialty palliative care? A systematic review. J Pain Symptom Manage. 2025;69(4):e303-e314. [doi:
10.1016/j.jpainsymman.2024.12.017] [Medline: 39755286]

30. Lundereng ED, Nes AAG, Holmen H, Winger A, Thygesen H, Jøranson N. Health care professionals’ experiences and
perspectives on using telehealth for home-based palliative care: scoping review. J Med Internet Res. 2023;25:e43429.
[FREE Full text] [doi: 10.2196/43429] [Medline: 36989024]

31. Namasivayam P, Bui DT, Low C, Barnett T, Bridgman H, Marsh P. The use of telehealth in the provision of after-hours
palliative care services in rural and remote Australia: a scoping review. PLoS One. 2022;17(9):e0274861. [FREE Full text]
[doi: 10.1371/journal.pone.0274861] [Medline: 36156089]

32. Steindal SA, Nes AAG, Godskesen TE, Holmen H, Winger A, Österlind J. Advantages and challenges of using telehealth
for home-based palliative care: systematic mixed studies review. J Med Internet Res. 2023;25:e43684. [FREE Full text]
[doi: 10.2196/43684] [Medline: 36912876]

33. Sánchez-Cárdenas MA, Iriarte-Aristizábal MF, León-Delgado MX, Rodríguez-Campos LF, Correa-Morales JE, Cañón-Piñeros
A. Rural palliative care telemedicine for advanced cancer patients: a systematic review. Am J Hosp Palliat Care.
2023;40(8):936-944. [doi: 10.1177/10499091221130329] [Medline: 36331174]

34. Tang M, Reddy A. Telemedicine and its past, present, and future roles in providing palliative care to advanced cancer
patients. Cancers (Basel). 2022;14(8):1884. [FREE Full text] [doi: 10.3390/cancers14081884] [Medline: 35454791]

35. Widberg C, Wiklund B, Klarare A. Patients' experiences of eHealth in palliative care: an integrative review. BMC Palliat
Care. 2020;19(1):158. [FREE Full text] [doi: 10.1186/s12904-020-00667-1] [Medline: 33054746]

36. Jess M, Timm H, Dieperink KB. Video consultations in palliative care: a systematic integrative review. Palliat Med.
2019;33(8):942-958. [doi: 10.1177/0269216319854938] [Medline: 31187688]

37. Disalvo D, Agar M, Caplan G, Murtagh FE, Luckett T, Heneka N. Virtual models of care for people with palliative care
needs living in their own home: a systematic meta-review and narrative synthesis. Palliat Med. 2021;35(8):1385-1406.
[doi: 10.1177/02692163211024451] [Medline: 34169759]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 12https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1002/pon.825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15386783&dopt=Abstract
https://europepmc.org/abstract/MED/37543784
http://dx.doi.org/10.1097/MD.0000000000034555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37543784&dopt=Abstract
https://europepmc.org/abstract/MED/33721912
http://dx.doi.org/10.1002/14651858.CD009231.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33721912&dopt=Abstract
http://dx.doi.org/10.1038/s41591-020-1011-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32770165&dopt=Abstract
http://dx.doi.org/10.1016/j.hlpt.2021.100519
https://doi.org/10.1007/s13347-022-00550-2
https://doi.org/10.1007/s13347-022-00550-2
http://dx.doi.org/10.1007/s13347-022-00550-2
https://www.jmir.org/2017/11/e367/
http://dx.doi.org/10.2196/jmir.8775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29092808&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-06944-w
http://dx.doi.org/10.1186/s12913-021-06944-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34488740&dopt=Abstract
https://air.unimi.it/handle/2434/999560
http://dx.doi.org/10.1177/10499091231189502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37473720&dopt=Abstract
http://dx.doi.org/10.1177/02692163231183994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37537971&dopt=Abstract
https://europepmc.org/abstract/MED/33250846
http://dx.doi.org/10.3389/fneur.2020.575975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33250846&dopt=Abstract
https://doi.org/10.1177/10848223221135560
http://dx.doi.org/10.1177/10848223221135560
https://europepmc.org/abstract/MED/33730904
http://dx.doi.org/10.1177/08258597211001184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33730904&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-019-0495-5
http://dx.doi.org/10.1186/s12904-019-0495-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31835998&dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2024.12.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39755286&dopt=Abstract
https://www.jmir.org/2023//e43429/
http://dx.doi.org/10.2196/43429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36989024&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0274861
http://dx.doi.org/10.1371/journal.pone.0274861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36156089&dopt=Abstract
https://www.jmir.org/2023//e43684/
http://dx.doi.org/10.2196/43684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36912876&dopt=Abstract
http://dx.doi.org/10.1177/10499091221130329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36331174&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers14081884
http://dx.doi.org/10.3390/cancers14081884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35454791&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-020-00667-1
http://dx.doi.org/10.1186/s12904-020-00667-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33054746&dopt=Abstract
http://dx.doi.org/10.1177/0269216319854938
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31187688&dopt=Abstract
http://dx.doi.org/10.1177/02692163211024451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34169759&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Greenhalgh T. Five biases of new technologies. Br J Gen Pract. 2013;63(613):425. [FREE Full text] [doi:
10.3399/bjgp13X670741] [Medline: 23972179]

39. Mormina M. Science, technology and innovation as social goods for development: rethinking research capacity building
from Sen’s capabilities approach. Sci Eng Ethics. 2019;25(3):671-692. [FREE Full text] [doi: 10.1007/s11948-018-0037-1]
[Medline: 29497970]

40. Hofmann B. Progress bias versus status quo bias in the ethics of emerging science and technology. Bioethics.
2020;34(3):252-263. [doi: 10.1111/bioe.12622] [Medline: 31617222]

41. Finucane AM, O'Donnell H, Lugton J, Gibson-Watt T, Swenson C, Pagliari C. Digital health interventions in palliative
care: a systematic meta-review. NPJ Digit Med. 2021;4(1):64. [FREE Full text] [doi: 10.1038/s41746-021-00430-7]
[Medline: 33824407]

42. Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and associated methodologies. Health Info Libr
J. 2009;26(2):91-108. [FREE Full text] [doi: 10.1111/j.1471-1842.2009.00848.x] [Medline: 19490148]

43. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D. PRISMA extension for scoping reviews (PRISMA-ScR):
checklist and explanation. Ann Intern Med. 2018;169(7):467-473. [FREE Full text] [doi: 10.7326/M18-0850] [Medline:
30178033]

44. Gustafsson C, Zander V, Stridsberg S, Holm M, Mazaheri M, Hedman R. Health and welfare technology in palliative care.
A state-of-the-art review. Open Science Framework. 2022. URL: https://osf.io/yr85w [accessed 2026-01-23]

45. Covidence systematic review software. Veritas Health Innovation. URL: https://www.covidence.org/ [accessed 2026-01-16]
46. Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in systematic reviews. BMC Med Res

Methodol. 2008;8:45. [FREE Full text] [doi: 10.1186/1471-2288-8-45] [Medline: 18616818]
47. Kazankov K, Novelli S, Chatterjee DA, Phillips A, Balaji A, Raja M. Evaluation of CirrhoCare—a digital health solution

for home management of individuals with cirrhosis. J Hepatol. 2023;78(1):123-132. [doi: 10.1016/j.jhep.2022.08.034]
[Medline: 36087864]

48. Jiang B, Bills M, Poon P. Integrated telehealth-assisted home-based specialist palliative care in rural Australia: a feasibility
study. J Telemed Telecare. 2023;29(1):50-57. [doi: 10.1177/1357633X20966466] [Medline: 33079611]

49. Gustafson D, DuBenske LL, Namkoong K, Hawkins R, Chih M-Y, Atwood AK. An eHealth system supporting palliative
care for patients with non-small cell lung cancer: a randomized trial. Cancer. 2013;119(9):1744-1751. [FREE Full text]
[doi: 10.1002/cncr.27939] [Medline: 23355273]

50. Ngoma M, Mushi B, Morse RS, Ngoma T, Mahuna H, Lambden K. mPalliative Care Link: examination of a mobile solution
to palliative care coordination among Tanzanian patients with cancer. JCO Glob Oncol. 2021;7:1306-1315. [FREE Full
text] [doi: 10.1200/GO.21.00122] [Medline: 34406856]

51. Manz CR, Zhang Y, Chen K, Long Q, Small DS, Evans CN. Long-term effect of machine learning–triggered behavioral
nudges on serious illness conversations and end-of-life outcomes among patients with cancer. JAMA Oncol.
2023;9(3):414-418. [FREE Full text] [doi: 10.1001/jamaoncol.2022.6303] [Medline: 36633868]

52. Tumeh IBRG, Bergerot CD, Lee D, Philip EJ, Freitas-Júnior R. mHealth program for patients with advanced cancer receiving
treatment in a public health hospital in Brazil. Psychooncology. 2023;32(1):125-132. [doi: 10.1002/pon.6059] [Medline:
36284459]

53. Mooney K, Whisenant MS, Wilson CM, Coombs LA, Lloyd J, Alekhina N. Technology-assisted mHealth caregiver support
to manage cancer patient symptoms: a randomized controlled trial. J Pain Symptom Manage. 2023;66(1):33-43. [doi:
10.1016/j.jpainsymman.2023.02.320] [Medline: 36889453]

54. Besse KTC, Faber-te Boveldt ND, Janssen GHP, Vernooij-Dassen M, Vissers KCP, Engels Y. Pain assessment with short
message service and interactive voice response in outpatients with cancer and pain: a feasibility study. Pain Pract.
2016;16(3):320-326. [doi: 10.1111/papr.12278] [Medline: 25581306]

55. Cornetta K, Nyariki S, Manji I, Kiplimo I, Korir M, Muinga E. Telehospice for cancer patients discharged from a tertiary
care hospital in Western Kenya. J Pain Symptom Manage. 2023;65(5):378-387. [FREE Full text] [doi:
10.1016/j.jpainsymman.2023.01.027] [Medline: 36773732]

56. Mark DD, Ikehara C, Matsuura C, Hara K, Li D. Validating the impact of teaching pursed-lips breathing with Skype. J
Hosp Palliat Nurs. 2013;15(8):424-432. [doi: 10.1097/njh.0000000000000015]

57. Rafter L. Employing e-health in the palliative care setting to manage pressure ulcers. Wounds UK. 2016;12(1):114-123.
[doi: 10.1093/oso/9780198508434.003.0028]

58. Moscato S, Sichi V, Giannelli A, Palumbo P, Ostan R, Varani S. Virtual reality in home palliative care: brief report on the
effect on cancer-related symptomatology. Front Psychol. 2021;12:709154. [FREE Full text] [doi: 10.3389/fpsyg.2021.709154]
[Medline: 34630217]

59. Milbury K, Li Y, Durrani S, Liao Z, Tsao AS, Carmack C. A mindfulness-based intervention as a supportive care strategy
for patients with metastatic non-small cell lung cancer and their spouses: results of a three-arm pilot randomized controlled
trial. Oncologist. 2020;25(11):e1794-e1802. [FREE Full text] [doi: 10.1634/theoncologist.2020-0125] [Medline: 32621630]

60. Nemecek R, Huber P, Schur S, Masel EK, Baumann L, Hoeller C. Telemedically augmented palliative care: empowerment
for patients with advanced cancer and their family caregivers. Wien Klin Wochenschr. 2019;131(23-24):620-626. [doi:
10.1007/s00508-019-01562-3] [Medline: 31667588]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 13https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://bjgp.org/lookup/pmidlookup?view=long&pmid=23972179
http://dx.doi.org/10.3399/bjgp13X670741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23972179&dopt=Abstract
https://europepmc.org/abstract/MED/29497970
http://dx.doi.org/10.1007/s11948-018-0037-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29497970&dopt=Abstract
http://dx.doi.org/10.1111/bioe.12622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31617222&dopt=Abstract
https://doi.org/10.1038/s41746-021-00430-7
http://dx.doi.org/10.1038/s41746-021-00430-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33824407&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/j.1471-1842.2009.00848.x
http://dx.doi.org/10.1111/j.1471-1842.2009.00848.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19490148&dopt=Abstract
https://www.acpjournals.org/doi/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
https://osf.io/yr85w
https://www.covidence.org/
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-8-45
http://dx.doi.org/10.1186/1471-2288-8-45
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18616818&dopt=Abstract
http://dx.doi.org/10.1016/j.jhep.2022.08.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36087864&dopt=Abstract
http://dx.doi.org/10.1177/1357633X20966466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33079611&dopt=Abstract
https://europepmc.org/abstract/MED/23355273
http://dx.doi.org/10.1002/cncr.27939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23355273&dopt=Abstract
https://europepmc.org/abstract/MED/34406856
https://europepmc.org/abstract/MED/34406856
http://dx.doi.org/10.1200/GO.21.00122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34406856&dopt=Abstract
https://europepmc.org/abstract/MED/36633868
http://dx.doi.org/10.1001/jamaoncol.2022.6303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36633868&dopt=Abstract
http://dx.doi.org/10.1002/pon.6059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36284459&dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2023.02.320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36889453&dopt=Abstract
http://dx.doi.org/10.1111/papr.12278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25581306&dopt=Abstract
https://europepmc.org/abstract/MED/36773732
http://dx.doi.org/10.1016/j.jpainsymman.2023.01.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36773732&dopt=Abstract
http://dx.doi.org/10.1097/njh.0000000000000015
http://dx.doi.org/10.1093/oso/9780198508434.003.0028
https://europepmc.org/abstract/MED/34630217
http://dx.doi.org/10.3389/fpsyg.2021.709154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34630217&dopt=Abstract
https://europepmc.org/abstract/MED/32621630
http://dx.doi.org/10.1634/theoncologist.2020-0125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32621630&dopt=Abstract
http://dx.doi.org/10.1007/s00508-019-01562-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31667588&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


61. Watanabe SM, Fairchild A, Pituskin E, Borgersen P, Hanson J, Fassbender K. Improving access to specialist multidisciplinary
palliative care consultation for rural cancer patients by videoconferencing: report of a pilot project. Support Care Cancer.
2013;21(4):1201-1217. [doi: 10.1007/s00520-012-1649-7] [Medline: 23161339]

62. Applebaum AJ, Buda KL, Schofield E, Farberov M, Teitelbaum ND, Evans K. Exploring the cancer caregiver’s journey
through web-based meaning-centered psychotherapy. Psychooncology. 2018;27(3):847-856. [FREE Full text] [doi:
10.1002/pon.4583] [Medline: 29136682]

63. Hoek PD, Schers HJ, Bronkhorst EM, Vissers KCP, Hasselaar JGJ. The effect of weekly specialist palliative care
teleconsultations in patients with advanced cancer -a randomized clinical trial. BMC Med. 2017;15(1):119. [FREE Full
text] [doi: 10.1186/s12916-017-0866-9] [Medline: 28625164]

64. Ho YX, Morse RS, Lambden K, Mushi BP, Ngoma M, Mahuna H. How a digital case management platform affects
community-based palliative care of sub-Saharan African cancer patients: clinician-users’ perspectives. Appl Clin Inform.
2022;13(5):1092-1099. [FREE Full text] [doi: 10.1055/s-0042-1758223] [Medline: 36384234]

65. LeBaron V, Alam R, Bennett R, Blackhall L, Gordon K, Hayes J. Deploying the Behavioral and Environmental Sensing
and Intervention for Cancer Smart Health System to support patients and family caregivers in managing pain: feasibility
and acceptability study. JMIR Cancer. 2022;8(3):e36879. [FREE Full text] [doi: 10.2196/36879] [Medline: 35943791]

66. Graven LJ, Abbott L, Schluck G. The coping in heart failure (COPE-HF) partnership intervention for heart failure symptoms:
implications for palliative care. Prog Palliat Care. 2022;31(3):169-178. [doi: 10.1080/09699260.2022.2124144]

67. Cameron P. Caregiver comfort with telehospice. Home Healthc Now. 2021;39(1):32-38. [doi:
10.1097/NHH.0000000000000928] [Medline: 33417360]

68. Hennemann-Krause L, Lopes AJ, Araújo JA, Petersen EM, Nunes RA. The assessment of telemedicine to support outpatient
palliative care in advanced cancer. Palliat Support Care. 2015;13(4):1025-1030. [doi: 10.1017/S147895151400100X]
[Medline: 25159308]

69. Maguire R, Connaghan J, Arber A, Klepacz N, Blyth KG, McPhelim J. Advanced Symptom Management System for
patients with malignant pleural mesothelioma (ASyMSmeso): mixed methods study. J Med Internet Res. 2020;22(11):e19180.
[FREE Full text] [doi: 10.2196/19180] [Medline: 33180025]

70. Palma A, Rojas V, Ihl F, Ávila C, Plaza-Parrochia F, Estuardo N. Implementation of a palliative hospital-centered spiritual
and psychological telehealth system during COVID-19 pandemic. J Pain Symptom Manage. 2021;62(5):1015-1019. [FREE
Full text] [doi: 10.1016/j.jpainsymman.2021.04.016] [Medline: 33957254]

71. Gustafson DH, DuBenske LL, Atwood AK, Chih M, Johnson RA, McTavish F. Reducing symptom distress in patients
with advanced cancer using an e-alert system for caregivers: pooled analysis of two randomized clinical trials. J Med
Internet Res. 2017;19(11):e354. [FREE Full text] [doi: 10.2196/jmir.7466] [Medline: 29138131]

72. Zeiser SR. Quality improvement evaluation of a Veterans’ palliative care telehealth music therapy program. Music Ther
Perspect. 2023;41(1):54-62. [doi: 10.1093/mtp/miac017]

73. Greer J, Jacobs J, Pensak N, MacDonald JJ, Fuh CX, Perez GK. Randomized trial of a tailored cognitive-behavioral therapy
mobile application for anxiety in patients with incurable cancer. Oncologist. 2019;24(8):1111-1120. [doi:
10.1634/theoncologist.2018-0536] [Medline: 30683710]

74. Merz A, Mohamed A, Corbett C, Herring K, Hildenbrand J, Locke SC. A single-site pilot feasibility randomized trial of a
supportive care mobile application intervention for patients with advanced cancer and caregivers. Support Care Cancer.
2022;30(10):7853-7861. [doi: 10.1007/s00520-022-07224-x] [Medline: 35718794]

75. Baird-Bower D, Roach J, Andrews M, Onslow F, Curnin E. Help is just a phone call away: after-hours support for palliative
care patients wishing to die at home. Int J Palliat Nurs. 2016;22(6):286-291. [doi: 10.12968/ijpn.2016.22.6.286] [Medline:
27349847]

76. Finucane AM, Davydaitis D, Horseman Z, Carduff E, Baughan P, Tapsfield J. Electronic care coordination systems for
people with advanced progressive illness: a mixed-methods evaluation in Scottish primary care. Br J Gen Pract.
2020;70(690):e20-e28. [FREE Full text] [doi: 10.3399/bjgp19X707117] [Medline: 31848198]

77. Johnston J, Hillier LM, Purdon M, Pears D, Robson M. Opportunities for improving the quality of life of dying persons:
use of technology to connect people at the end of life. J Palliat Care. 2018;28(3):178-180. [doi:
10.1177/082585971202800309]

78. Royackers AR, Regan S, Donelle L. The eShift model of care: informal caregivers’experience of a new model of home-based
palliative care. Prog Palliat Care. 2016;24(2):84-92. [doi: 10.1179/1743291x15y.0000000006]

79. LoCastro M, Sanapala C, Mendler JH, Norton S, Bernacki R, Carroll T. Adaptation of Serious Illness Care Program to be
delivered via telehealth for older patients with hematologic malignancy. Blood Adv. 2023;7(9):1871-1884. [FREE Full
text] [doi: 10.1182/bloodadvances.2022008996] [Medline: 36521100]

80. Harding R, Carrasco JM, Serrano-Pons J, Lemaire J, Namisango E, Luyirika E. Design and evaluation of a novel mobile
phone application to improve palliative home-care in resource-limited settings. J Pain Symptom Manage. 2021;62(1):1-9.
[FREE Full text] [doi: 10.1016/j.jpainsymman.2020.09.045] [Medline: 33246073]

81. Wilkie DJ, Yao Y, Ezenwa MO, Suarez ML, Dyal BW, Gill A. A stepped-wedge randomized controlled trial: effects of
eHealth interventions for pain control among adults with cancer in hospice. J Pain Symptom Manage. 2020;59(3):626-636.
[FREE Full text] [doi: 10.1016/j.jpainsymman.2019.10.028] [Medline: 31711969]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 14https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/s00520-012-1649-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23161339&dopt=Abstract
https://europepmc.org/abstract/MED/29136682
http://dx.doi.org/10.1002/pon.4583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29136682&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0866-9
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0866-9
http://dx.doi.org/10.1186/s12916-017-0866-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28625164&dopt=Abstract
https://europepmc.org/abstract/MED/36384234
http://dx.doi.org/10.1055/s-0042-1758223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36384234&dopt=Abstract
https://cancer.jmir.org/2022/3/e36879/
http://dx.doi.org/10.2196/36879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35943791&dopt=Abstract
http://dx.doi.org/10.1080/09699260.2022.2124144
http://dx.doi.org/10.1097/NHH.0000000000000928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33417360&dopt=Abstract
http://dx.doi.org/10.1017/S147895151400100X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25159308&dopt=Abstract
https://www.jmir.org/2020/11/e19180/
http://dx.doi.org/10.2196/19180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33180025&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(21)00316-X
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(21)00316-X
http://dx.doi.org/10.1016/j.jpainsymman.2021.04.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33957254&dopt=Abstract
https://www.jmir.org/2017/11/e354/
http://dx.doi.org/10.2196/jmir.7466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29138131&dopt=Abstract
http://dx.doi.org/10.1093/mtp/miac017
http://dx.doi.org/10.1634/theoncologist.2018-0536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30683710&dopt=Abstract
http://dx.doi.org/10.1007/s00520-022-07224-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35718794&dopt=Abstract
http://dx.doi.org/10.12968/ijpn.2016.22.6.286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27349847&dopt=Abstract
https://bjgp.org/lookup/pmidlookup?view=long&pmid=31848198
http://dx.doi.org/10.3399/bjgp19X707117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31848198&dopt=Abstract
http://dx.doi.org/10.1177/082585971202800309
http://dx.doi.org/10.1179/1743291x15y.0000000006
https://linkinghub.elsevier.com/retrieve/pii/493739
https://linkinghub.elsevier.com/retrieve/pii/493739
http://dx.doi.org/10.1182/bloodadvances.2022008996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36521100&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(20)30893-9
http://dx.doi.org/10.1016/j.jpainsymman.2020.09.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33246073&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(19)30645-1
http://dx.doi.org/10.1016/j.jpainsymman.2019.10.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31711969&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


82. Hao Y, Zhan L, Huang M, Cui X, Zhou Y, Xu E. Nurses' knowledge and attitudes towards palliative care and death: a
learning intervention. BMC Palliat Care. 2021;20(1):50. [FREE Full text] [doi: 10.1186/s12904-021-00738-x] [Medline:
33765995]

83. White C, McIlfatrick S, Dunwoody L, Watson M. Supporting and improving community health services-a prospective
evaluation of ECHO technology in community palliative care nursing teams. BMJ Support Palliat Care. 2019;9(2):202-208.
[doi: 10.1136/bmjspcare-2015-000935] [Medline: 26628535]

84. Chiu Wu C-H, Perng S, Shi C, Lai H. Advance care planning and advance directives: a multimedia education program in
community-dwelling older adults. J Appl Gerontol. 2020;39(8):811-819. [doi: 10.1177/0733464819831596] [Medline:
30795711]

85. Köhle N, Drossaert CHC, Jaran J, Schreurs KMG, Verdonck-de Leeuw IM, Bohlmeijer ET. User-experiences with a
web-based self-help intervention for partners of cancer patients based on acceptance and commitment therapy and
self-compassion: a qualitative study. BMC Public Health. 2017;17(1):225. [FREE Full text] [doi: 10.1186/s12889-017-4121-2]
[Medline: 28245794]

86. Ariss SMB, Taylor P, Fitzsimmons D, Kyeremateng S, Mawson S. Mobile technology and delegated work in specialist
community services: the EnComPaSS Integration project. BMJ Support Palliat Care. 2021:e1144-e1151. [FREE Full text]
[doi: 10.1136/bmjspcare-2020-002288] [Medline: 34916238]

87. Samara JL, Liu W, Kroon W, Harvie B, Hingeley R, Johnston N. Telehealth palliative care needs rounds during a pandemic.
The Journal for Nurse Practitioners. 2021;17(3):335-338. [doi: 10.1016/j.nurpra.2020.12.009]

88. Shirley LD, DiScala S, Brooks A, Vartan CM, Silverman M. Pilot of a pharmacist-integrated interprofessional team to
optimize prescribing in a telemedicine palliative care clinic. J Am Coll Clin Pharm. 2021;4(9):1093-1099. [doi:
10.1002/jac5.1478]

89. Bhargava R, Keating B, Isenberg SR, Subramaniam S, Wegier P, Chasen M. RELIEF: a digital health tool for the remote
self-reporting of symptoms in patients with cancer to address palliative care needs and minimize emergency department
visits. Curr Oncol. 2021;28(6):4273-4280. [FREE Full text] [doi: 10.3390/curroncol28060363] [Medline: 34898539]

90. Marco D, McMillan-Drendel E, Philip JAM, Williamson T, Le B. Establishment of the first Australian public and
health-professional palliative care advice service: exploring caller needs and gaps in care. Aust Health Rev.
2023;47(5):569-573. [doi: 10.1071/AH23108] [Medline: 37516935]

91. Atreya S, Kumar G, Samal J, Bhattacharya M, Banerjee S, Mallick P. Patients’/caregivers’ perspectives on telemedicine
service for advanced cancer patients during the COVID-19 pandemic: an exploratory survey. Indian J Palliat Care.
2020;26(Suppl 1):S40-S44. [FREE Full text] [doi: 10.4103/IJPC.IJPC_145_20] [Medline: 33088085]

92. Teter CM, Whitted K, Vardaman SA. Reducing hospital visit rates in hospice patients using telemedicine. Comput Inform
Nurs. 2021;39(11):682-688. [doi: 10.1097/CIN.0000000000000769] [Medline: 34145206]

93. Bange EM, Li Y, Kumar P, Doucette A, Gabriel P, Parikh R. The association between telemedicine, advance care planning,
and unplanned hospitalizations among high-risk patients with cancer. Cancer. 2024;130(4):636-644. [FREE Full text] [doi:
10.1002/cncr.35116] [Medline: 37987207]

94. Baxter KE, Kochar S, Williams C, Blackman C, Himmelvo J. Development of a palliative telehealth pilot to meet the needs
of the nursing home population. J Hosp Palliat Nurs. 2021;23(5):478-483. [doi: 10.1097/NJH.0000000000000784] [Medline:
34225341]

95. Bückmann A, Bernhardt F, Eveslage M, Storck M, Thölking G, Buss H. Telemedical consultations in palliative care:
benefits through knowledge exchange and intercollegiate collaboration—findings from the German oVID project. Cancers
(Basel). 2023;15(9):2512. [FREE Full text] [doi: 10.3390/cancers15092512] [Medline: 37173978]

96. Morgan DD, Swetenham K, To THM, Currow DC, Tieman JJ. Telemonitoring via self-report and video review in community
palliative care: a case report. Healthcare (Basel). 2017;5(3):51. [FREE Full text] [doi: 10.3390/healthcare5030051] [Medline:
28858221]

97. McCreedy EM, Yang X, Mitchell SL, Gutman R, Teno J, Loomer L. Effect of advance care planning video on
do-not-hospitalize orders for nursing home residents with advanced illness. BMC Geriatr. 2022;22(1):298. [FREE Full
text] [doi: 10.1186/s12877-022-02970-3] [Medline: 35392827]

98. Takahashi PY, Hanson GJ, Thorsteinsdottir B, Van Houten HK, Shah ND, Naessens JM. The impact of telemonitoring
upon hospice referral in the community: a randomized controlled trial. Clin Interv Aging. 2012;7:445-451. [FREE Full
text] [doi: 10.2147/CIA.S36461] [Medline: 23152674]

99. Hayek S, Nieva R, Corrigan F, Zhou A, Mudaliar U, Mays D. End-of-life care planning: improving documentation of
advance directives in the outpatient clinic using electronic medical records. J Palliat Med. 2014;17(12):1348-1352. [doi:
10.1089/jpm.2013.0684] [Medline: 24988497]

100. Rainsford S, Hall Dykgraaf S, Phillips C. Effectiveness of telehealth palliative care Needs Rounds in rural residential aged
care during the COVID-19 pandemic: a hybrid effectiveness-implementation study. Aust J Rural Health. 2022;30(1):108-114.
[FREE Full text] [doi: 10.1111/ajr.12789] [Medline: 34757687]

101. Taubert M, Norris J, Edwards S, Snow V, Finlay IG. Talk CPR - a technology project to improve communication in do not
attempt cardiopulmonary resuscitation decisions in palliative illness. BMC Palliat Care. 2018;17(1):118. [FREE Full text]
[doi: 10.1186/s12904-018-0370-9] [Medline: 30340632]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 15https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-021-00738-x
http://dx.doi.org/10.1186/s12904-021-00738-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33765995&dopt=Abstract
http://dx.doi.org/10.1136/bmjspcare-2015-000935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26628535&dopt=Abstract
http://dx.doi.org/10.1177/0733464819831596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30795711&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4121-2
http://dx.doi.org/10.1186/s12889-017-4121-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28245794&dopt=Abstract
https://eprints.whiterose.ac.uk/182278/
http://dx.doi.org/10.1136/bmjspcare-2020-002288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34916238&dopt=Abstract
http://dx.doi.org/10.1016/j.nurpra.2020.12.009
http://dx.doi.org/10.1002/jac5.1478
https://www.mdpi.com/resolver?pii=curroncol28060363
http://dx.doi.org/10.3390/curroncol28060363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34898539&dopt=Abstract
http://dx.doi.org/10.1071/AH23108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37516935&dopt=Abstract
https://europepmc.org/abstract/MED/33088085
http://dx.doi.org/10.4103/IJPC.IJPC_145_20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33088085&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34145206&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/cncr.35116
http://dx.doi.org/10.1002/cncr.35116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37987207&dopt=Abstract
http://dx.doi.org/10.1097/NJH.0000000000000784
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34225341&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers15092512
http://dx.doi.org/10.3390/cancers15092512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37173978&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare5030051
http://dx.doi.org/10.3390/healthcare5030051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28858221&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-02970-3
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-02970-3
http://dx.doi.org/10.1186/s12877-022-02970-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35392827&dopt=Abstract
https://europepmc.org/abstract/MED/23152674
https://europepmc.org/abstract/MED/23152674
http://dx.doi.org/10.2147/CIA.S36461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23152674&dopt=Abstract
http://dx.doi.org/10.1089/jpm.2013.0684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24988497&dopt=Abstract
https://europepmc.org/abstract/MED/34757687
http://dx.doi.org/10.1111/ajr.12789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34757687&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-018-0370-9
http://dx.doi.org/10.1186/s12904-018-0370-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30340632&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


102. Beesley VL, Turner J, Chan RJ, Yates P, Gordon LG, Burge M. Supporting patients and carers affected by pancreatic
cancer: a feasibility study of a counselling intervention. Eur J Oncol Nurs. 2020;46:101729. [doi: 10.1016/j.ejon.2020.101729]
[Medline: 32339910]

103. Alcalde Castro MJ, Zaig S, Nissim R, O'Connor B, Lau J, Mak E. Telehealth outpatient palliative care in the COVID-19
pandemic: patient experience qualitative study. BMJ Support Palliat Care. 2024;14:e1512-e1520. [doi:
10.1136/spcare-2023-004189] [Medline: 36828625]

104. Bandini JI, Scherling A, Farmer C, Fratkin M, Mistler B, Ast K. Experiences with telehealth for outpatient palliative care:
findings from a mixed-methods study of patients and providers across the United States. J Palliat Med. 2022;25(7):1079-1087.
[doi: 10.1089/jpm.2021.0545] [Medline: 35506994]

105. Bentley B, O'Connor M, Williams A, Breen LJ. Dignity therapy online: piloting an online psychosocial intervention for
people with terminal illness. Digit Health. 2020;6:2055207620958527. [FREE Full text] [doi: 10.1177/2055207620958527]
[Medline: 33014409]

106. Bonsignore L, Bloom N, Steinhauser K, Nichols R, Allen T, Twaddle M. Evaluating the feasibility and acceptability of a
telehealth program in a rural palliative care population: TapCloud for palliative care. J Pain Symptom Manage.
2018;56(1):7-14. [FREE Full text] [doi: 10.1016/j.jpainsymman.2018.03.013] [Medline: 29551433]

107. Lind LK, Karlsson D. Electronic patient-reported symptom assessment in palliative end-of-life home care. Health Syst.
2017;2(3):171-180. [doi: 10.1057/hs.2013.4]

108. 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] [Medline:
30613908]

109. Groothuizen JE, Aroyewun E, Zasada M, Harris J, Hewish M, Taylor C. Virtually the same? Examining the impact of the
COVID-19 related shift to virtual lung cancer multidisciplinary team meetings in the UK National Health Service: a mixed
methods study. BMJ Open. 2023;13(6):e065494. [FREE Full text] [doi: 10.1136/bmjopen-2022-065494] [Medline: 37328174]

110. Oelschlägel L, Christensen VL, Moen A, Heggdal K, Österlind J, Dihle A. Patients' experiences with a welfare technology
application for remote home care: a longitudinal study. J Clin Nurs. 2023;32(17-18):6545-6558. [doi: 10.1111/jocn.16592]
[Medline: 36437490]

111. Haydon HM, Snoswell CL, Thomas EE, Broadbent A, Caffery LJ, Brydon J. Enhancing a community palliative care service
with telehealth leads to efficiency gains and improves job satisfaction. J Telemed Telecare. 2021;27(10):625-630. [doi:
10.1177/1357633X211048952] [Medline: 34726990]

112. Hutchinson RN, Anderson EC, Ruben MA, Manning N, John L, Daruvala A. A formative mixed-methods study of emotional
responsiveness in telepalliative care. J Palliat Med. 2022;25(8):1258-1267. [FREE Full text] [doi: 10.1089/jpm.2021.0589]
[Medline: 35417249]

113. Pasanen L, Le Gautier R, Wong A, Wawryk O, Collins A, Schwetlik S. Telehealth in outpatient delivery of palliative care:
a qualitative study of patient and physician views. Palliat Support Care. 2023;21(6):980-987. [doi:
10.1017/S1478951522000670] [Medline: 35818898]

114. Tasneem S, Kim A, Bagheri A, Lebret J. Telemedicine video visits for patients receiving palliative care: a qualitative study.
Am J Hosp Palliat Care. 2019;36(9):789-794. [doi: 10.1177/1049909119846843] [Medline: 31064195]

115. Soliman AA, Akgün KM, Coffee J, Kapo J, Morrison LJ, Hopkinson E. Quality of telehealth-delivered inpatient palliative
care during the early COVID-19 pandemic. J Pain Symptom Manage. 2023;65(1):6-15. [FREE Full text] [doi:
10.1016/j.jpainsymman.2022.09.014] [Medline: 36206949]

116. van Gurp J, van Selm M, Vissers K, van Leeuwen E, Hasselaar J. How outpatient palliative care teleconsultation facilitates
empathic patient-professional relationships: a qualitative study. PLoS One. 2015;10(4):e0124387. [FREE Full text] [doi:
10.1371/journal.pone.0124387] [Medline: 25902263]

117. Viitala A, Åstedt-Kurki P, Lehto JT, Palonen M. Online follow-up with a mobile device improves incurable cancer patients'
coping - a qualitative study. Eur J Oncol Nurs. 2021;55:102047. [FREE Full text] [doi: 10.1016/j.ejon.2021.102047]
[Medline: 34688053]

118. Rosa WE, Lynch KA, Hadler RA, Mahoney C, Parker PA. "Doing palliative care with my hands tied behind my back":
telepalliative care delivery for oncology inpatients during a COVID-19 surge. Transl Behav Med. 2022;12(7):816-824.
[FREE Full text] [doi: 10.1093/tbm/ibac044] [Medline: 35716077]

119. Collier A, Morgan DD, Swetenham K, To TH, Currow DC, Tieman JJ. Implementation of a pilot telehealth programme in
community palliative care: a qualitative study of clinicians' perspectives. Palliat Med. 2016;30(4):409-417. [doi:
10.1177/0269216315600113] [Medline: 26290500]

120. Misplon S, Marneffe W, Himpe U, Hellings J, Demedts I. Evaluation of the implementation of value-based healthcare with
a weekly digital follow-up of lung cancer patients in clinical practice. Eur J Cancer Care (Engl). 2022;31(6):e13653. [doi:
10.1111/ecc.13653] [Medline: 35819130]

121. Benson JJ, Oliver DP, Washington KT, Rolbiecki AJ, Lombardo CB, Garza JE. Online social support groups for informal
caregivers of hospice patients with cancer. Eur J Oncol Nurs. 2020;44:101698. [FREE Full text] [doi:
10.1016/j.ejon.2019.101698] [Medline: 31816508]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 16https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ejon.2020.101729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32339910&dopt=Abstract
http://dx.doi.org/10.1136/spcare-2023-004189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36828625&dopt=Abstract
http://dx.doi.org/10.1089/jpm.2021.0545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35506994&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2055207620958527?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207620958527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33014409&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(18)30152-0
http://dx.doi.org/10.1016/j.jpainsymman.2018.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29551433&dopt=Abstract
http://dx.doi.org/10.1057/hs.2013.4
http://dx.doi.org/10.1007/s00520-018-4580-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30613908&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37328174
http://dx.doi.org/10.1136/bmjopen-2022-065494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37328174&dopt=Abstract
http://dx.doi.org/10.1111/jocn.16592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36437490&dopt=Abstract
http://dx.doi.org/10.1177/1357633X211048952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34726990&dopt=Abstract
https://europepmc.org/abstract/MED/35417249
http://dx.doi.org/10.1089/jpm.2021.0589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35417249&dopt=Abstract
http://dx.doi.org/10.1017/S1478951522000670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35818898&dopt=Abstract
http://dx.doi.org/10.1177/1049909119846843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31064195&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(22)00911-3
http://dx.doi.org/10.1016/j.jpainsymman.2022.09.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36206949&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0124387
http://dx.doi.org/10.1371/journal.pone.0124387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25902263&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1462-3889(21)00153-8
http://dx.doi.org/10.1016/j.ejon.2021.102047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34688053&dopt=Abstract
https://europepmc.org/abstract/MED/35716077
http://dx.doi.org/10.1093/tbm/ibac044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35716077&dopt=Abstract
http://dx.doi.org/10.1177/0269216315600113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26290500&dopt=Abstract
http://dx.doi.org/10.1111/ecc.13653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35819130&dopt=Abstract
https://europepmc.org/abstract/MED/31816508
http://dx.doi.org/10.1016/j.ejon.2019.101698
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31816508&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


122. Elma A, Cook D, Howard M, Takaoka A, Hoad N, Swinton M. Use of video technology in end-of-life care for hospitalized
patients during the COVID-19 pandemic. Am J Crit Care. 2022;31(3):240-248. [doi: 10.4037/ajcc2022722] [Medline:
35118491]

123. Halton-Hernandez E, Abrams R, Cooney G, Ali K. Exploring audio recording in terminally ill patients receiving hospice
care: “Stories for Life Charity” model. J Hosp Palliat Nurs. 2023;25(5):271-276. [doi: 10.1097/NJH.0000000000000958]
[Medline: 37347958]

124. Kuntz JG, Kavalieratos D, Esper GJ, Ogbu N, Mitchell J, Ellis CM. Feasibility and acceptability of inpatient palliative care
e-family meetings during COVID-19 pandemic. J Pain Symptom Manage. 2020;60(3):e28-e32. [FREE Full text] [doi:
10.1016/j.jpainsymman.2020.06.001] [Medline: 32505643]

125. Guo Q, Cann B, McClement S, Thompson G, Chochinov HM. Keep in Touch (KIT): feasibility of using internet-based
communication and information technology in palliative care. BMC Palliat Care. 2017;16(1):29. [FREE Full text] [doi:
10.1186/s12904-017-0203-2] [Medline: 28477630]

126. Potter G, Pesut B, Hooper BP, Erbacker L. Team-based education in a palliative approach for rural nurses and unlicensed
care providers. J Contin Educ Nurs. 2015;46(6):279-288. [doi: 10.3928/00220124-20150518-04] [Medline: 26057165]

127. van Gurp J, van Selm M, van Leeuwen E, Vissers K, Hasselaar J. Teleconsultation for integrated palliative care at home:
a qualitative study. Palliat Med. 2016;30(3):257-269. [doi: 10.1177/0269216315598068] [Medline: 26269323]

128. Kamal AH, Wolf S, Nicolla JM, Friedman F, Xuan M, Bennett AV. Usability of PCforMe in patients with advanced cancer
referred to outpatient palliative care: results of a randomized, active-controlled pilot trial. J Pain Symptom Manage.
2019;58(3):382-389. [FREE Full text] [doi: 10.1016/j.jpainsymman.2019.05.007] [Medline: 31163259]

129. Middleton-Green L, Gadoud A, Norris B, Sargeant A, Nair S, Wilson L. ‘A friend in the corner’: supporting people at home
in the last year of life via telephone and video consultation—an evaluation. BMJ Support Palliat Care. 2019;9(4):e26. [doi:
10.1136/bmjspcare-2015-001016] [Medline: 26850118]

130. Dionne-Odom JN, Ejem DB, Wells R, Azuero A, Stockdill ML, Keebler K. Effects of a telehealth early palliative care
intervention for family caregivers of persons with advanced heart failure: The ENABLE CHF-PC randomized clinical trial.
JAMA Netw Open. 2020;3(4):e202583. [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.2583] [Medline: 32282044]

131. Parker D, Hudson P, Tieman J, Thomas K, Saward D, Ivynian S. Evaluation of an online toolkit for carers of people with
a life-limiting illness at the end-of-life: health professionals' perspectives. Aust J Prim Health. 2021;27(6):473-478. [FREE
Full text] [doi: 10.1071/PY21019] [Medline: 34802508]

132. Cruz-Oliver DM, Abshire Saylor M, Nelson KE, Milner GE, Blinka MD, Durkin N. Hospice family caregiver perceptions
of benefits and challenges of a telenovela educational intervention. J Palliat Med. 2022;25(6):945-951. [FREE Full text]
[doi: 10.1089/jpm.2021.0628] [Medline: 35446674]

133. Koufacos NS, Gottesman EM, Dorisca E, Howe JL. Supporting caregivers of veterans with dementia. J Soc Work End Life
Palliat Care. 2023;19(1):12-22. [doi: 10.1080/15524256.2023.2184597] [Medline: 36856029]

134. Olesen LK, la Cour K, With H, Mahoney AF, Handberg C. A cross-sectional evaluation of acceptability of an online
palliative rehabilitation program for family caregivers of people with amyotrophic lateral sclerosis and cognitive and
behavioral impairments. BMC Health Serv Res. 2022;22(1):697. [FREE Full text] [doi: 10.1186/s12913-022-07986-4]
[Medline: 35610609]

135. Rochmawati EP, Putranto D. Mobile application-based education to improve family caregivers’ readiness: feasibility study.
J Nurse Pract. 2022;18(10):1097-1101. [doi: 10.1016/j.nurpra.2022.08.023]

136. Schuler T, King C, Matsveru T, Back M, Clark K, Chin D. Wearable-triggered ecological momentary assessments are
feasible in people with advanced cancer and their family caregivers: feasibility study from an outpatient palliative care
clinic at a cancer center. J Palliat Med. 2023;26(7):980-985. [doi: 10.1089/jpm.2022.0535] [Medline: 37134212]

137. DuBenske LL, Gustafson DH, Namkoong K, Hawkins RP, Atwood AK, Brown RL. CHESS improves cancer caregivers'
burden and mood: results of an eHealth RCT. Health Psychol. 2014;33(10):1261-1272. [FREE Full text] [doi:
10.1037/a0034216] [Medline: 24245838]

138. Chih M, DuBenske LL, Hawkins RP, Brown RL, Dinauer SK, Cleary JF. Communicating advanced cancer patients’
symptoms via the internet: a pooled analysis of two randomized trials examining caregiver preparedness, physical burden,
and negative mood. Palliat Med. 2013;27(6):533-543. [FREE Full text] [doi: 10.1177/0269216312457213] [Medline:
22988042]

139. Schuit AS, Rienks MM, Hooghiemstra N, Jansen F, Lissenberg-Witte BI, Cuijpers P. Reach and efficacy of the eHealth
application Oncokompas, facilitating partners of incurably ill cancer patients to self-manage their caregiver needs: a
randomized controlled trial. Support Care Cancer. 2022;30(12):10191-10201. [FREE Full text] [doi:
10.1007/s00520-022-07441-4] [Medline: 36367563]

140. Hamilton E, Van Veldhuizen E, Brown A, Brennan S, Sabesan S. Telehealth in radiation oncology at the Townsville Cancer
Centre: service evaluation and patient satisfaction. Clin Transl Radiat Oncol. 2019;15:20-25. [FREE Full text] [doi:
10.1016/j.ctro.2018.11.005] [Medline: 30582017]

141. Wilkie DJ, Ezenwa MO. Pain and symptom management in palliative care and at end of life. Nurs Outlook.
2012;60(6):357-364. [FREE Full text] [doi: 10.1016/j.outlook.2012.08.002] [Medline: 22985972]

J Med Internet Res 2026 | vol. 28 | e79637 | p. 17https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.4037/ajcc2022722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35118491&dopt=Abstract
http://dx.doi.org/10.1097/NJH.0000000000000958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37347958&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(20)30433-4
http://dx.doi.org/10.1016/j.jpainsymman.2020.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32505643&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-017-0203-2
http://dx.doi.org/10.1186/s12904-017-0203-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28477630&dopt=Abstract
http://dx.doi.org/10.3928/00220124-20150518-04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26057165&dopt=Abstract
http://dx.doi.org/10.1177/0269216315598068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26269323&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(19)30288-X
http://dx.doi.org/10.1016/j.jpainsymman.2019.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31163259&dopt=Abstract
http://dx.doi.org/10.1136/bmjspcare-2015-001016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26850118&dopt=Abstract
https://europepmc.org/abstract/MED/32282044
http://dx.doi.org/10.1001/jamanetworkopen.2020.2583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282044&dopt=Abstract
https://csirodev.silverchair.com/py/article-lookup/doi10.1071/PY21019
https://csirodev.silverchair.com/py/article-lookup/doi10.1071/PY21019
http://dx.doi.org/10.1071/PY21019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34802508&dopt=Abstract
https://europepmc.org/abstract/MED/35446674
http://dx.doi.org/10.1089/jpm.2021.0628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35446674&dopt=Abstract
http://dx.doi.org/10.1080/15524256.2023.2184597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36856029&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-07986-4
http://dx.doi.org/10.1186/s12913-022-07986-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35610609&dopt=Abstract
http://dx.doi.org/10.1016/j.nurpra.2022.08.023
http://dx.doi.org/10.1089/jpm.2022.0535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37134212&dopt=Abstract
https://europepmc.org/abstract/MED/24245838
http://dx.doi.org/10.1037/a0034216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24245838&dopt=Abstract
https://europepmc.org/abstract/MED/22988042
http://dx.doi.org/10.1177/0269216312457213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22988042&dopt=Abstract
https://europepmc.org/abstract/MED/36367563
http://dx.doi.org/10.1007/s00520-022-07441-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36367563&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2405-6308(18)30098-3
http://dx.doi.org/10.1016/j.ctro.2018.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30582017&dopt=Abstract
https://europepmc.org/abstract/MED/22985972
http://dx.doi.org/10.1016/j.outlook.2012.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22985972&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


142. Murray CD, McDonald C, Atkin H. The communication experiences of patients with palliative care needs: a systematic
review and meta-synthesis of qualitative findings. Palliat Support Care. 2015;13(2):369-383. [doi:
10.1017/S1478951514000455] [Medline: 24784479]

143. Chapman EJ, Paley CA, Pini S, Ziegler LE. Correction: updating a conceptual model of effective symptom management
in palliative care to include patient and carer perspective: a qualitative study. BMC Palliat Care. 2024;23(1):237. [FREE
Full text] [doi: 10.1186/s12904-024-01571-8] [Medline: 39367358]

144. Otto L, Harst L, Schlieter H, Wollschlaeger B, Richter P. Towards a unified understanding of ehealth and related terms:
proposal of a consolidated terminological basis. 2018. Presented at: Proceedings of the 11th International Joint Conference
on Biomedical Engineering Systems and Technologies (BIOSTEC 2018) – HEALTHINF; January 18-20, 2018; Funchal.
[doi: 10.5220/0006651005330539]

145. Borg J, Gustafsson C, Landerdahl Stridsberg S, Zander V. Implementation of welfare technology: a state-of-the-art review
of knowledge gaps and research needs. Disabil Rehabil Assist Technol. 2023;18(2):227-239. [FREE Full text] [doi:
10.1080/17483107.2022.2120104] [Medline: 36103349]

146. Kavalieratos D, Gelfman LP, Tycon LE, Riegel B, Bekelman DB, Ikejiani DZ. Palliative care in heart failure: rationale,
evidence, and future priorities. J Am Coll Cardiol. 2017;70(15):1919-1930. [FREE Full text] [doi: 10.1016/j.jacc.2017.08.036]
[Medline: 28982506]

Abbreviations
COPD: chronic obstructive pulmonary disease
HWT: health and welfare technology
MeSH: Medical Subject Headings
PC: palliative care
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews

Edited by K Liew; submitted 25.Jun.2025; peer-reviewed by W-J She, SHX Ma; comments to author 19.Sep.2025; revised version
received 18.Dec.2025; accepted 10.Jan.2026; published 12.Mar.2026

Please cite as:
Zander V, Holm M, Mazaheri M, Gustafsson C, Landerdahl Stridsberg S, Hedman R
Use of Health and Welfare Technology in Palliative Care: State-of-the-Art Review
J Med Internet Res 2026;28:e79637
URL: https://www.jmir.org/2026/1/e79637
doi: 10.2196/79637
PMID:

©Viktoria Zander, Maja Holm, Monir Mazaheri, Christine Gustafsson, Sara Landerdahl Stridsberg, Ragnhild Hedman. Originally
published in the Journal of Medical Internet Research (https://www.jmir.org), 12.Mar.2026. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal
of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2026 | vol. 28 | e79637 | p. 18https://www.jmir.org/2026/1/e79637
(page number not for citation purposes)

Zander et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1017/S1478951514000455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24784479&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-024-01571-8
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-024-01571-8
http://dx.doi.org/10.1186/s12904-024-01571-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39367358&dopt=Abstract
http://dx.doi.org/10.5220/0006651005330539
https://www.tandfonline.com/doi/10.1080/17483107.2022.2120104?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/17483107.2022.2120104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36103349&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(17)39343-9
http://dx.doi.org/10.1016/j.jacc.2017.08.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28982506&dopt=Abstract
https://www.jmir.org/2026/1/e79637
http://dx.doi.org/10.2196/79637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

