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Abstract

Background: One of the key componentsin palliative care is communication. eHealth technologies can be an effective way to
support communications among participants in the process of palliative care. However, it is unclear to what extent information
technology has been established in thisfield.

Objective: Our goal was to systematically identify studies and analyze the effectiveness of eHealth interventionsin palliative
care and the information needs of people involved in the palliative care process.

Methods. We conducted asystematic literature search using PubMed, Embase, and LILACS according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. We collected and analyzed quantitative and qualitative
data regarding effectiveness of eHealth interventions and users’ information needs in palliative care.

Results: Our search returned atotal of 240 articles, 17 of which met our inclusion criteria. We found no randomized controlled
trial studying the effects of eHealth interventions in palliative care. Studies tended to be observational, noncontrolled studies,
and afew quasi-experimental studies. Overall there was great heterogeneity in the types of interventions and outcome assessments;
some studies reported some improvement on quality of care, documentation effort, cost, and communications. The most frequently
reported information need concerned pain management.

Conclusions: Thereislimited evidence around the effectiveness of eHealth interventions for palliative care patients, caregivers,

and health care professional's. Focused research on information needs and high-quality clinical trialsto assess their effectiveness
are needed.

(J Med Internet Res 2014;16(3):€72) doi: 10.2196/jmir.2812

KEYWORDS
palliative Care; eHealth; systematic review

their familiesfacing the problem associated with life-threatening
iliness, through the prevention and relief of suffering” [1].
Further, WHO clearly states that implementing “a support
system to help patients live as actively as possible until death”
[1] isoneof theresponsibilities of paliative care. IntheWHO's

Introduction

Background

The World Health Organization (WHO) defines palliative care
as"an approach that improves the quality of life of patientsand
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definition, the aforementioned support system does not
necessarily refer to a technical system, but to al the
infrastructure and supporting services that are needed to help
patients in palliative care, which may include information
technologies (IT).

Astheworld population grows ol der, chronic noncommunicable
conditions have emerged as the main causes of mortality
worldwide. It is estimated that there are 600 million people
ol der than 60 years, and of the 58 million deathsthat occur each
year, 60% can be attributed to progressive conditions such as
cancer and cardiovascular diseases [2]. These progressive
conditions determine an increasing demand for palliative care.
Considering thislarge and ever-growing demand, aswell asthe
scarcity of trained specialists in palliative care to meet those
needs, both in devel oped and devel oping countries, it is critical
to identify methods to augment available resources. Given the
scalability of tools and interventions based on information
technologies, we believe that there is a high potentia for IT
tools and applicationsin palliative care.

eHealth

eHealth has been defined as “health services and information
delivered or enhanced through the Internet and related
technologies’ [3], and it has been progressively incorporated
into the options availableto ddliver health care. In other domains
of health care, eHealth has been successfully used to support
patients and clinicians during the routine tasks involved in
clinical care. Among many examples, we can find a study
conducted by Clarke et a [4] that demonstrated that patients
allocated to receive an Internet self-help intervention had a
greater reduction in depressive symptoms than the control group.
Similarly, another study tested the use of SM'S text messaging
(short message service) to monitor low back pain in primary
care patients [5].

Considering the key role of information and communication in
palliative care, these positive effects might also be true for
patients, family members, and clinicians in the domain of
palliative care. To validate this assumption, we identified two
broad questions to guide this research:

(1) What eHealth interventions with proven efficacy exist for
usein paliative care? It isunclear whether the advances eHealth
made in recent years are already available in the area of
palliative care. Further, the efficacy of such measures remains
uncertain.

(2) What is known about the information needs of the
participants in the palliative care process? To be efficient and
successful, an existing or planned eHealth system needsto fulfill
these specific information needs.

eHealth for Palliative Care

Several attempts have been made to extend the coverage of
currently available resources in palliative care. A traditional
communication technology frequently used with this purpose
in paliative careisthetelephone. Several studies have reported
on the usefulness of phone services to support palliative care
patients and caregivers. However, since telephone
communications require the synchronous interaction between
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the communicating parties, it is expensive to scale them up since
they require proportiona availability of human resources. Today,
with the advances of information and communication
technologies (the Internet, mobile phones, and smartphone
applications), there may be additional evidence about the
effectiveness of nonsynchronous communications.

To our knowledge, no systematic review of the research
conducted in this field has been published. The goal of this
study was to conduct a systematic literature review with the
following two objectives: (1) identify studies on eHealth
interventions in palliative care that assessed the efficacy of the
intervention, and (2) identify studies reporting on the
infformation needs of patients, caregivers, and health
professionalsin palliative care.

Theidentified studieswill be used to identify current knowledge
gaps and to highlight the areas where more research is needed
regarding the use of IT to support palliative care. Once the
information needs are known, it will be possible to develop
eHealth systems adequately tailored to meet those needs.

Methods
Eligibility Criteria

Inclusion Criteria

For this systematic literature review, we followed the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines[6]. To assessthe effectiveness of eHedlth
interventions, weincluded experimental or observationa studies
published in English, German, or Spanish that assessed the
effectiveness of eHealth interventions for patients in palliative
care or those involved in their care such as caregivers or health
care providers. We defined eHealth interventions as any
information and communi cation technol ogy designed to conduct
measurements, enhance communications, or deliver relevant
information for patients, caregivers, or health care providers.
We excluded communication technol ogiesthat relied exclusively
on synchronous communication (eg, telephone or video
consultations), given the limited scalability of such systems (ie,
ahealth professional can answer only one call at atime). If the
number of patientsrises, callers may have to wait in aqueue or
the number of health professionals must be increased to take
calsin paralel. Wedid include systems based on mobile phones
when they consisted of asynchronous communications such as
SMS text messaging (short message service) or smartphone
applications.

To understand users information needs, we included
experimental or observational studies published in English,
German, or Spanish that explicitly assessed the information
needs related to eHealth applications of patients in palliative
care or those involved in their care, such as caregivers or health
care providers. We defined eHealth interventions as any
information and communi cation technol ogy designed to conduct
measurements, enhance communications, or deliver relevant
information for patients, caregivers, or health care providers,
including synchronous communication like telephone or video
consultations. We accepted reports on systems based on
synchronous communication for the search on users needs
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because these studies might provide important information for
the future development of an asynchronous eHealth system as
defined above.

Exclusion Criteria

Reportsthat met the following criteriawere excluded from this
study: articles not assessing the effectiveness of eHedlth
applications or participant’sinformation needs; articlesreporting
on interventions with synchronous communication; articles not
involving palliative care patients, caregivers, or heath care
providers, letters, editorials, white papers, and conference
abstracts; and articles written in languages other than English,
German, or Spanish.

Search Strategy

To identify relevant studies, we conducted electronic searches
in June 2012 using PubMed, Embase, and LILACS (Literature
in the Health Sciences in Latin America and the Caribbean).
We constructed a search strategy using the following terms,
adapted to each of the databases used, using standard
terminology when available: (smartphone OR “ Short Message
Service” OR “SMS’ OR “text messaging” OR “text message’
OR “Cellular Phone” OR *“Electronic Medical Record” OR
“Patient Health Record” OR “Telemedicine” OR “mheath” OR
“m-health” OR “ehealth” OR “e-headth” OR “mobile health”
OR “electronic health”) AND (“Palliative Care”).

Study Selection and Data Extraction

To assesswhether they met our inclusion and exclusion criteria,
2 researchersindependently reviewed thetitles and abstracts of
all retrieved articles. Disagreement was resolved by consensus.
If thetitle and abstract were insufficient to decide theinclusion,
we reviewed the article’s full text to decide on fina inclusion
or exclusion. In addition to the electronic search, we manually
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reviewed citations of relevant publications identified through
the electronic search. Once afinal list of articleswas available,
we obtained the full text of all articles for complete data
extraction.

Relevant data were extracted from all included articles using
an online data capture form. To increase the consistency of data
extraction, three researchers conducted an initial paralel data
extraction of asubset of articles. Theresultswere reviewed and
disagreements resolved. The process was further repeated until
consistent data extraction was obtained. Two researchers
extracted the data of the remaining articlesindependently. Some
additional articles were excluded during the data extraction
stageif the abstract presented misleading information about the
scope of the study.

Results

Summary

The flowchart depicting the results of the literature selection
processis shown in Figure 1. Our database queries resulted in
237 records. Two of these results were systematic literature
reviews[7,8] from which we decided to manually review their
citations. They included 11 additional research papers not
included in the original database search. These papers were
added to our review process. After screening titlesand abstracts,
we excluded 187 papers from our data pool. Assessment of the
remaining papers’ full texts resulted in the exclusion of another
36 papers since they did not meet our inclusion criteria. The
respective reasons for exclusion are reported in Multimedia
Appendix 1. All resulting paperswerewrittenin English. Inthe
end, 16 publicationswereidentified through the database search
[9-24], and one additional article was identified by manually
reviewing citations from relevant publications [25].
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Figurel. PRISMA flowchart of the systematic review.
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Table 1 shows an overview of the 17 included papers. In terms
of location and resources available, al but 1 study were
conducted in high-income countries, using the World Bank
classification [26]; 7 studies were conducted in Europe, 6 in
North America, 3 in Australia, and only 1 study was done in
Africa. The 7 studiesincluded participants from rural settings,
2 from urban settings, and the rest did not provide specific
information in that regard. With respect to the types of the
studies, 11 were observational studies, 3 quasi-experimental, 1
was a hypothesis-generating study, and 1 was a narrative case
study. There was wide variability on information about units
of analysis and sample sizes. For example, some studies
mesasured individual visitsor patient numbers; others considered
single consultations or phone calls. The follow-up time of the
studies could be extracted only from 3 papers and ranged
between 2 weeks and 1229 hours.
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Asfar as our study questions are concerned, two of the papers
cover both of our questions. Users information needs in
palliative care were described in nine publications, while six
publications assessed only the efficacy of eHealth systems for
palliative care.

Table 2 summarizes the types of interventions assessed by the
included studies. The most frequent intervention was the
implementation of telephone-based support infrastructures.
Other interventions aimed to simplify various aspects of
documentation, for example, by introducing digital pens or by
simplifying the use of questionnaireswith eHealth methods (eg,
[27]). The wide variationsin study methods, interventions, and
outcomes assessed prevented any attempt to pool results.

Table 3 summarizes the participants of the studies and the
number of occurrences in the studies included. A study could
have participants of more than one type.
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Table 1. Overview of the studies included in the systematic review.
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Author, year  Intervention Location Type of study Sample size Follow-up
Coleman Study about the effects of afrequently asked USA (Internet users) Quasi-experimental 600 posts N/A
2005 [25] guestions modul e added to an Internet chat (nonrandomized con-
room on pancreatic cancer trolled trials, time series,
before-after)
Grant 2011  Qualitative assessment of 3 palliativecare  Uganda (rural), Observational: Cross- 3 programs N/A
[9] programsin extremely underserved areas, Kenya (rurd), sectional
qualitative findingsincluded the utility of ~ Malawi (peri-urban)
mobile phones to communicate with the
palliative care team
Kallen 2012 Improve patient symptom statusreporting  Texas, United States  Observational: Cross- 27 N/A
[10] and symptom management with novel soft-  (setting unclear) sectional
ware
Koczwara An education program for rural health Australia (rural) Observational: Cross- 90 1229 hours
2010 [11] providersincorporating information on sectional
palliative cancer treatments and supportive
care, aswell asstrategieson how to provide
effective multidisciplinary careinrural set-
tings
Lind 2004 Development and assessment of systemto  Linkdping, Sweden  Observational: Cross- 12 N/A
[12] monitor patient symptomsusing digital pens  (setting unclear) sectional
Lind 2008 Qualitative study ng theimpact of a Linkoping, Sweden Observational: Cross- 12 2 weeks
[13] digital pen—based system to monitor symp-  (setting unclear) sectional
toms
Linklater Evaluation of aspecialist palliative care Grampian, United  Observational: Cross- 1146 calls N/A
2009 [14] helpline for general practitioners Kingdom (rural) sectional
Maudlin Pilot study for using specialized teamsand Florida/Puerto Rico, Quasi-experimental 100 N/A
2006 [15] technology to enhance care and support United States (nonrandomized con-
veteran patients and their families trolled trials, time series,
before-after)
McCall 2008 Study testing thefeasibility of using mobile Scotland, United Observational: Cross- 21 patients, 9HC pro- 30 days
[16] phone—based technology to monitor and Kingdom (rural) sectional fessionals
manage symptoms reported by patients be-
ing cared for at homein the advanced stages
of their illness
Van Heest Analysis of surveys conducted after pallia=  TheNetherlands(ru- Observational: Cross- 415 consultations N/A
2009 [17] tive care consultations between GPs and ral) sectional
palliative care specialists
Paré 2009 Evaluation of effects of aprovider-focused Quebec, Canada(ur- Quasi-experimental 7 N/A
[18] telehomecare intervention implemented in -~ ban) (nonrandomized con-
an oncology and palliative care unit trolled trials, time series,
before-after)
Phillips2008 Qualitative assessment of atelephone con- New South Wales,  Other hypothesis- gener- 8 caregivers, unclear  N/A
[19] sultation service. Australia (rural) ating studies (eg, qualita-  number of health care
tive inquiry) professionals
Ridley 2008  Study examines a 24-hr telephone hotline  British Columbia, Other hypothesis- gener- 692 calls N/A
[20] availableto physicians, nurses, and pharma-  Canada (rural and ating studies (eg, quaite-
cists across the province. urban) tive inquiry)
Roberts Feature on telephone support for palliative Canada (setting un-  Report 254 N/A
2007 [21] care patients and their carers clear)
Teunissen Descriptive assessment of atelephonecon-  Utrecht, Netherlands Observational: Cross- 2089 consultations N/A
2007 [22] sultation system (setting unclear) sectional
Walker 2006 Evaluation of an electronic tool that canbe St. Gallen, Switzer-  Observational: Cross- 54 patients N/A
[23] used on PDAs for assessment of patient-re-  land (setting un- sectional
ported outcomes (patient’s symptoms) clear)
Wilkes 2004 Descriptive evaluation using an audit of Grafton, New South  Observational: Cross- 69 N/A
[24] telephone logbook, text analysis of reflec-  Wales, Australia sectional
tivejournals, questionnaire, and interviews (rural)
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Table 2. Summary of interventions described in included papers.

Capurro et a

Category of intervention Number of articles Reference
Education 1 [11]

Other 3 [9,17,25]
Digital pen 2 [12,13]
Phone support 6 [14,19-22,24]
Process software 2 [10,18]
Questionnaire, phone 1 [16]
Questionnaire, other 2 [15,23]

Table 3. Types of participants covered by the studies.

Participants Number of studies
Peatients 11

Caregivers (family, friends) 7

Nurses 12

Physicians 9

Others 4

Primary Outcome: Effectiveness of eHealth
Interventionsin Palliative Care

The results for the first study question—efficacy of eHealth
system for palliative care—are shown in Table 4. The eight
studies describing the effects of eHealth interventions reported
being effective with regardsto thefollowing aspects of paliative
care: improvement of quality of care, improved communication,
reduction of documentation effort, and reduction of costs.

Table 4. Results describing efficacy of eHealth system for palliative care.

A high level of user satisfaction was reported (eg, [10,15,18]).
The only article reporting quantitative effects of an eHealth
i ntervention was anonexperimental study published by Maudlin
et a. Thiswasatime-series study in which the authors compared
health care utilization before and after implementing the system,
which consisted of a combination of text messaging and
videophones. According to [15], the number of hospital
admissions decreased by 66%, the number of emergency room
visits by 19%, and the number of bed days by 77% after
introducing the text messaging and videophone devices.

Author, year Results

Kallen 2012 [10] Improved contact with caregivers; better quality of care
Koczwara 2010 [11] Curriculum influences practice of health professionals
Lind 2004 [12] Improved contact with caregivers; better quality of care

Lind 2008 [13]
Maudlin 2006 [15]
McCall 2008 [16]
Paré 2000 [18]
Walker 2006 [23]

Improved contact with caregivers, better quality of care

Lower number of hospitalizations, emergency room visits, and bed days; reduced costs
Helpful for patients; useful or detecting symptoms earlier

Reduction of documentation efforts; more time for direct care

28 patients prefer PDA (persona digital assistant) questionnaires; 10 patients prefer paper; 16 had no preference.

Secondary Outcome: Information Needsin Palliative
Care

Table 5 shows the information needs of participants in the
palliative care process as reported in the included papers. The
most prevalent information need that we identified was
information related to pain management, such asrecommended
drug combinations and dosages. Further questions dealt with
the management of other palliative symptoms and care in
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general. Figure 2 shows how the patient, caregiver, nurse
physician, and other roles are represented in theincluded studies.
As shown in Table 5, some studies covered multiple roles.
Despite their key role in palliative care, informal caregivers
were infrequently included in these studies. Some studies
reported that users of the respective system (mostly
telephone-based interventions) needed reassurance on the
treatment they intended to perform or medication dosage.
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Table 5. Resultsfor users' needs.
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Author, year User needs Participants

Coleman 2005 [25] Information on medical, experimental, and alternative treatments;  Patients, informal caregivers
information on cancer-related symptoms, prognosis, and end-of -
life care

Grant 2011 [9] Information on diseases and care management Patients

Linklater 2009 [14]

Maudlin 2006 [15]

McCall 2008 [16]

van Heest 2009 [17]

Phillips 2008 [19]

Ridley 2008 [20]

Roberts 2007 [21]
Teunissen 2007 [22]
Wilkes 2004 [24]

Support with pain management, support with other symptoms

Patients need to feel connected to themselves and others

Patients want to express their feelings and reception of their sta-
tus, patients feel looked after because someone is reading their
questionnaire

Consultation on sedation or euthanasia, validation of proposed
clinical actions

Reassurance on medication usage, support with symptom man-
agement, anxiety, death

Assistance in pain management, support with gastrointestinal
concerns, psychosocial, and ethical questions

Support with questions related to care, access to health records
Information about pain, delirium, nausea, and other symptoms

Reassurance with specific care questions

Physicians, family physicians/gener-
al practitioners, nurses, patients, and
caregivers

Patients, informal caregivers, nurses

Patients, nurses, physicians

Physicians, nurses, pharmacists, and
specialists

Patients, informal caregivers, nurs-
es, physicians

Nurses, physicians, pharmacists

Patients, informal caregivers
Nurses, physicians, pharmacol ogist
Nurses, physicians

Figure 2. Pdlliative careroles covered in 11 studiesincluded for information needs.

Others

Physician

Nurse

Caregiver

Patient

o

B Number of studies

Discussion

Principal Findings

The literature review resulted in the inclusion of 17 primary
studies. The fact that none of these studies were randomized
controlled trials and they did not describe patient-relevant
clinical outcomes highlights the current need to formally
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evaluate the effectiveness of these technologies. As far as
efficacy of theinterventionsis concerned, some studiesreported
positiveresultsin terms of quality of care, communication, and
cost development, but since they were al observationa or
quasi-experimental studies, risk of biasissignificant. In addition,
IT was used in rather conservative ways throughout the studies.
Often, IT was used to mimic analog processes, like filling in
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questionnaires or simplifying documentation tasks [13,16,18].
The digitalization of analog procedures is probably beneficial
for participantsin palliative care. However, it seemslikely that
the application of more advanced information and
communication technology developments might lead to better
results. For example, communication-centered technologies
based on the Web, such as socia networking sites, may give
patients and caregivers an increased feeling of connectedness,
applications that provide interactive learning experiences may
help empower patients and caregivers. The proliferation of
smartphones and ubiquitous sensors, on the other hand, could
help address a broader population with eHealth interventions
both in terms of usability and Internet coverage.

To further specify possible fields where knowledge gaps might
exist, it is helpful to consider the results of our secondary
research question regarding information needsin palliative care.
Of the 11 studies that addressed that question, only three
reported on an eHealth intervention. Most of the studies were
based on synchronous communication over the phone—an
approach with limited scalability sinceit requiresthe concurrent
participation of individuals at an elevated cost [28]. Despite
this, theresults of these studies are valuable sourcesto determine
the information needs of the roles participating in the palliative
care process.

In terms of user needs, the most frequent issue was knowledge
about pain management. This need was prevalent not only with
patients and informal caregivers, but aso heath care
professionals not specialized in palliative care. Although this
finding is not surprising, it provides valuable information on
how other technology-based interventions, such as pan
monitoring using mobile devices or infusion pumps for
analgesics, could be used in the future. There is also evidence
that communication itself was an important factor for many
users of phone support systems. However, asthe results of [16]
suggest, verbal communication was hot necessarily essential to
induce afeeling of connectednessin users of an eHealth system.
The possibility to communicate about one’'s feelings and
problems and the knowledge that someone might read it can be
beneficia by itself.

Asshown in Figure 2, a great majority of studies are covering
information needs reported on health care professionals and
patients. Only five studies provided data on the information
need of informal caregivers involved in the palliative care
process. Considering the high burden experienced by informal
caregivers and the high responsibility role they play in many
societies, this seemsto be a noteworthy shortcoming in current
literature.
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This systematic review also highlights the lack of information
about the use of eHealth for palliative care in developing
countries. With al but one study being conducted in
high-income countries, information to understand the efficacy
of these systemsin different economic settingsislacking. This
isparticularly urgent given the great and accel erating penetration
of information technologies, especially mobile phone and
Internet connectionsin devel oping countries, which is creating
large numbers of potential users that could benefit from
well-designed systemsto support health in general and palliative
care in particular. The availability of effective ways to
communicate with patients and caregivers, along with effective
eHealth interventions or applications, might significantly
improve the availability of palliative care especialy in
underserved populations.

Limitations of the Review

The studies considered for this research were peer-reviewed
publications identified from three scientific databases. The
inclusion of additional data sources might have returned
additional publications including gray literature, especialy
concerning the question on information needs. Furthermore,
the database queries were narrowed down to eHedth
applications. Asaconseguence, information needswerereturned
only if they were reported in the context of such applications.
Although weincluded reports on systems based on synchronous
communication, there still might be publications covering
information needsin different contexts of care or in studies not
involving eHealth interventions.

Future Research Priorities

Future research in the domain of eHealth for palliative care
should first concentrate on studying information needs of the
diverse roles involved in palliative care. Special focus should
be giventoinformal caregivers, sincethey carry amajor burden
of delivering care but are often neglected when new eHealth
applications are designed. Research on information needs should
lead to datathat have afiner granularity, for example, compared
to the rather coarse need for information on pain management
that we identified. To avoid bias in these investigations, the
number of individuals contributing their information needs
should be appropriately large.

The information needs should be the basis for developing new
eHealth systems targeting the different roles. To validate the
approach, thisdomain needs high-quality randomized controlled
trials to formaly establish the effectiveness of these
interventions.

The authors would like to thank Heidelberg University and Pontificia Universidad Catélica de Chile for funding this work by
grants. Further, we thank Katharina Spitalewsky and Sabrina Stephan for collecting the articles for thisresearch and helping with

data extraction.

Conflictsof I nterest
None declared.

http://www.jmir.org/2014/3/e72/

JMed Internet Res 2014 | vol. 16 | iss. 3| €72 | p. 8
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Capurro et a

Multimedia Appendix 1
Excluded studies.

[PDE File (Adobe PDF File), 216K B-Multimedia Appendix 1]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sepllveda C, Marlin A, Yoshida T, Ullrich A. Palliative Care: the World Health Organization's global perspective. J Pain
Symptom Manage 2002 Aug;24(2):91-96. [Medline; 12231124]

Bosch X. Two billion people older than 60 yearsby 2050, warns UN Secretary General. The Lancet 2002 Apr;359(9314):1321.
[doi: 10.1016/S0140-6736(02)08330-7]

Eysenbach G. What is e-health? JMed Internet Res 2001;3(2):E20 [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]

Clarke G, Eubanks D, Reid E, Kelleher C, O'Connor E, DeBar LL, et al. Overcoming Depression on the Internet (ODIN)
(2): arandomized tria of a self-help depression skills program with reminders. I Med Internet Res 2005;7(2):€16 [FREE
Full text] [doi: 10.2196/jmir.7.2.€16] [Medline: 15998607]

Axén |, Bodin L, Bergstrom G, Halasz L, Lange F, Lovgren PW, et a. The use of weekly text messaging over 6 months
was afeasible method for monitoring the clinical course of low back pain in patients seeking chiropractic care. JClin
Epidemiol 2012 Apr;65(4):454-461. [doi: 10.1016/j.jclinepi.2011.07.012] [Medline: 22169083]

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses. the PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [FREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

WillisL, Demiris G, Oliver DP. Internet use by hospice familiesand providers: areview. JMed Syst 2007 Apr;31(2):97-101.
[Medline: 17489501]

Kidd L, Cayless S, Johnston B, Wengstrom Y. Telehealth in palliative care in the UK: areview of the evidence. J Telemed
Telecare 2010;16(7):394-402. [doi: 10.1258/jtt.2010.091108] [Medline: 20813893]

Grant L, Brown J, Leng M, BettegaN, Murray SA. Palliative care making a differencein rural Uganda, Kenyaand Malawi:
threerapid evaluation field studies. BMC Pelliat Care 2011;10:8 [FREE Full text] [doi: 10.1186/1472-684X-10-8] [Medline:
21569423]

Kalen MA, Yang D, Haas N. A technical solution to improving palliative and hospice care. Support Care Cancer 2012
Jan;20(1):167-174. [doi: 10.1007/s00520-011-1086-z] [Medline: 21240650]

Koczwara B, Francis K, Marine F, Goldstein D, Underhill C, Olver |. Reaching further with online education? The
development of an effective online program in palliative oncology. J Cancer Educ 2010 Sep;25(3):317-323. [doi:
10.1007/s13187-009-0037-6] [Medline: 20119693]

Lind L, Karlsson D. A system for symptom assessment in advanced palliative home healthcare using digital pens. Med
Inform Internet Med 2004;29(3-4):199-210. [Medline; 15742987]

Lind L. Evaluation of the use of digital pensfor pain assessment in palliative home healthcare. Stud Health Technol Inform
2008;136:101-106. [Medline: 18487715]

Linklater G, Lawton S, Macaulay L, Carroll D. Paliative patients with pain: Why the family physician phones a specialist
adviceline. International Journal on Disability and Human Development 2009;8(1):21-24 [FREE Full text] [doi:
10.1515/IJDHD.2009.8.1.21]

Maudlin J, Keene J, Kobb R. A road map for the last journey: home telehealth for holistic end-of-life care. Am JHosp
Palliat Care 2006;23(5):399-403. [doi: 10.1177/1049909106290807] [Medline: 17060308]

McCall K, Keen J, Farrer K, Maguire R, McCann L, Johnston B, et a. Perceptions of the use of aremote monitoring system
in patients receiving palliative care at home. Int J Palliat Nurs 2008 Sep;14(9):426-431. [Medline: 19060793]

van Heest FB, Finlay |G, Kramer JJ, Otter R, Meyboom-de Jong B. Telephone consultations on palliative sedation therapy
and euthanasiain general practice in The Netherlands in 2003: areport from inside. Fam Pract 2009 Dec;26(6):481-487
[FREE Full text] [doi: 10.1093/fampra/cmp069] [Medline: 19833823]

Paré G, Sicotte C, Chekli M, JaanaM, De Blois C, Bouchard M. A pre-post evaluation of atelehomecare program in
oncology and palliative care. Telemed J E Health 2009 Mar;15(2):154-159. [doi: 10.1089/tmj.2008.0091] [Medline;
19292624]

Phillips JL, Davidson PM, Newton PJ, Digiacomo M. Supporting patients and their caregivers after-hours at the end of
life: therole of telephone support. J Pain Symptom Manage 2008 Jul;36(1):11-21. [doi: 10.1016/j.jpainsymman.2007.08.017]
[Medline: 18411012]

Ridley JZ, Gallagher R. Palliative care telephone consultation: who calls and what do they need to know? JPalliat Med
2008 Sep;11(7):1009-1014. [doi: 10.1089/jpm.2008.0002] [Medline: 18788963]

Roberts D, Tayler C, MacCormack D, Barwich D. Telenursing in hospice palliative care. Can Nurse 2007 May;103(5):24-27.
[Medline: 17555161]

http://www.jmir.org/2014/3/e72/ JMed Internet Res 2014 | vol. 16 | iss. 3| €72 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v16i3e72_app1.pdf&filename=ac2c4499323a5257f77921695509a680.pdf
https://jmir.org/api/download?alt_name=jmir_v16i3e72_app1.pdf&filename=ac2c4499323a5257f77921695509a680.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12231124&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(02)08330-7
http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://www.jmir.org/2005/2/e16/
http://www.jmir.org/2005/2/e16/
http://dx.doi.org/10.2196/jmir.7.2.e16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998607&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2011.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22169083&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17489501&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2010.091108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20813893&dopt=Abstract
http://www.biomedcentral.com/1472-684X/10/8
http://dx.doi.org/10.1186/1472-684X-10-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21569423&dopt=Abstract
http://dx.doi.org/10.1007/s00520-011-1086-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21240650&dopt=Abstract
http://dx.doi.org/10.1007/s13187-009-0037-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20119693&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15742987&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18487715&dopt=Abstract
http://www.degruyter.com/dg/viewarticle/j$002fijdhd.2009.8.1$002fijdhd.2009.8.1.21$002fijdhd.2009.8.1.21.xml
http://dx.doi.org/10.1515/IJDHD.2009.8.1.21
http://dx.doi.org/10.1177/1049909106290807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17060308&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19060793&dopt=Abstract
http://fampra.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19833823
http://dx.doi.org/10.1093/fampra/cmp069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19833823&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2008.0091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19292624&dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2007.08.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18411012&dopt=Abstract
http://dx.doi.org/10.1089/jpm.2008.0002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18788963&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17555161&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Capurro et a

22.

23.

24,

25.

26.

27.

28.

Teunissen SC, Verhagen EH, Brink M, van der Linden BA, Voest EE, de Graeff A. Telephone consultation in palliative
care for cancer patients: 5 years of experience in The Netherlands. Support Care Cancer 2007 Jun;15(6):577-582. [doi:
10.1007/300520-006-0202-y] [Medline: 17165090]

Walker J, Koberle D, Strasser F. E-MOSAIC: Electronic monitoring of symptoms and syndromes associated with cancer
in daily outpatient care for advanced cancer patients. Journal on Information Technology in Healthcare 2006;4(6):393-400.
Wilkes L, Mohan S, White K, Smith H. Evaluation of an after hours telephone support service for rural palliative care
patientsand their families: A pilot study. Aust JRural Health 2004 Jun;12(3):95-98. [doi: 10.1111/].1440-1854.2004.00568.X]
[Medline: 15200518]

Coleman J, Olsen SJ, Sauter PK, Baker D, Hodgin MB, Stanfield C, et a. The effect of a Frequently Asked Questions
module on a pancreatic cancer Web site patient/family chat room. Cancer Nurs 2005;28(6):460-468. [Medline: 16330968]
The World Bank. Country and Lending Groups. 2013. URL : http://data.worldbank.org/about/country-classifications/
country-and-lending-groups [accessed 2013-07-01] [WebCite Cache ID 6HnAINBy(]

Lind L, Karlsson D, Fridlund B. Digital pensand pain diariesin palliative home health care: professional caregivers
experiences. Med Inform Internet Med 2007 Dec;32(4):287-296. [doi: 10.1080/14639230701785381] [Medline: 18072005]
Tate DF, Finkelstein EA, Khavjou O, Gustafson A. Cost effectiveness of internet interventions: review and recommendations.
Ann Behav Med 2009 Aug;38(1):40-45 [FREE Full text] [doi: 10.1007/s12160-009-9131-6] [Medline: 19834778]

Abbreviations

IT: information technology

LILACS: Literaturein the Health Sciencesin Latin America and the Caribbean
PDA: personal digital assistant

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses

Edited by G Eysenbach; submitted 02.07.13; peer-reviewed by J Sveeney, E Ufia Cidon, E van Leeuwen; commentsto author 29.07.13;
revised version received 17.09.13; accepted 09.01.14; published 07.03.14

Please cite as:

Capurro D, Ganzinger M, Perez-Lu J, Knaup P

Effectiveness of eHealth Interventions and Information Needs in Palliative Care: A Systematic Literature Review
J Med Internet Res 2014;16(3):€72

URL: http://www.jmir.org/2014/3/e72/

doi: 10.2196/jmir.2812
PMID: 24610324

©Danid Capurro, Matthias Ganzinger, Jose Perez-Lu, Petra Knaup. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 07.03.2014. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and license
information must be included.

http://www.jmir.org/2014/3/e72/ JMed Internet Res 2014 | vol. 16 | iss. 3| €72 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00520-006-0202-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17165090&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1854.2004.00568.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15200518&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16330968&dopt=Abstract
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://www.webcitation.org/

                                                6HnAInByq
http://dx.doi.org/10.1080/14639230701785381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18072005&dopt=Abstract
http://europepmc.org/abstract/MED/19834778
http://dx.doi.org/10.1007/s12160-009-9131-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19834778&dopt=Abstract
http://www.jmir.org/2014/3/e72/
http://dx.doi.org/10.2196/jmir.2812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24610324&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

