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Abstract

Background: End-of-life (EOL) communication plays a critical role in ensuring that patients receive care
concordant with their wishes and experience high quality of life. As the baby boomer population ages, scalable
models of end-of-life communication will be needed to ensure that patients receive appropriate care. In-
formation and communication technologies (ICTs) may help address the needs of this generation; however, few
resources exist to guide the use of ICTs in EOL care.
Objective: The primary objective was to identify the ICTs being used in EOL communication. The secondary
objective was to compare the effectiveness of different ICTs in EOL communication.
Methods: The study was a systematic review, following Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. We systematically searched seven databases for experimental and ob-
servational studies on EOL communication between doctors and patients using ICTs, published in 1997–2013.
Results: The review identified 38 relevant articles. Eleven types of technology were identified: video, website,
telephone, videoconferencing, e-mail, telemonitoring, Internet search, compact disc, fax, PalmPilot, and short
message service (SMS) text messaging. ICTs were most commonly used to provide information or education,
serve as decision aids, promote advance care planning (ACP), and relieve physical symptom distress.
Conclusions: The use of ICTs in EOL care is a small but growing field of research. Additional research is
needed to adapt older, analog technologies for use in the digital age. Many of the interventions discussed in this
review do not take full advantage of the affordances of mobile, connected health ICTs. The growing evidence
base for e-health applications in related fields should guide future interventions in EOL care.

Introduction

Communication between doctors, patients and fami-
lies plays a decisive role in ensuring that patients receive

end-of-life (EOL) care concordant with their wishes. Yet
effective communication between dying patients and health
care providers is often lacking,1–7 resulting in unwanted in-
tensive interventions, delayed referral to hospice, increased
medical costs, feelings of regret among caregivers, and poor
quality of life at EOL.8–25 Efforts to bring EOL care into
accord with patients’ wishes through use of advance direc-
tives (ADs) and Do Not Resuscitate orders (DNRs) have had
limited success, in part because meaningful options are often

offered too late,9,12 and preferences are rarely documented in
the patient’s medical record.26,27

The role of information
and communication technologies

Programs that link documentation of EOL preferences to
an electronic registry demonstrate the potential for new in-
formation and communication technologies (ICTs) to make
significant improvements to EOL communication.28–30 ICTs
have begun to transform advance care planning (ACP) by
facilitating ease of use, storage, and retrieval of documents;31

promoting health literacy; and enabling effective use of
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palliative care in the EOL decision making context.32–34

E-health practices that apply ICTs to the delivery and en-
hancement of health care services35,36 can tailor content to
match individual preferences, adapt to diverse cultural
norms, and respond to contextually specific cues.37–39 These
features enable greater efficacy through personalized com-
munication, helping health professionals to reach historically
underserved populations more effectively.40–42 E-health
methods have also improved behavioral outcomes related to
important EOL domains such as medication adherence,
hospital readmissions, and independent living.38,43–45

Consumer-driven, web-based initiatives such as The
Conversation Project, Engage with Grace, Five Wishes, and
Death over Dinner have encouraged Americans to ‘‘have the
conversation’’ at home, ‘‘around the kitchen table, not in the
ICU’’ so that family members may be prepared to make de-
cisions before a crisis arises.25 These projects further dem-
onstrate the role that ICTs and e-health methods can play in
shaping EOL communication outside of the clinical setting;
however, little evidence exists of their impact on clinical
decision making and patient outcomes.

With the development of new techniques for enhancing
and extending doctor-patient communication in the In-
formation Age, researchers need guidance on appropriate
uses of technology in EOL care.48–50 This systematic review
provides a unique and valuable contribution to the research
by identifying the uses and evaluating the effects of ICTs in
EOL care.

Methods

This review was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. 51 With the assistance of a health
sciences librarian, we searched the literature in seven elec-
tronic databases (Medline, PubMed, PsycINFO, Sociological
Abstracts, Communication Abstracts, CINAHL, and Em-
base). The strategy included MeSH headings and keywords
related to EOL, doctor-patient communication, and technol-
ogy. The Medline search strategy can be found in supple-
mentary Table S1. (See online supplementary Table S1 at
www.liebertpub.com/jpm and at www.liebertonline.com.)
Further detailed search histories are available from the cor-
responding author upon request.

A randomly selected sample of search results was tested
for inter-rater reliability by two independent screeners (K.O.
and P.K.) to ensure the validity of the inclusion and exclusion
criteria,52 resulting in a Cohen’s kappa of 0.94. K.O. and P.K.
independently screened each title and abstract to identify
studies that met inclusion criteria, and disagreements were
resolved by consensus based on full-text review.

Study selection

Inclusion criteria for this systematic review required that
studies address EOL communication between doctors and
patients; studies focused on removal of life support and/or
organ donation that do not include the patient were excluded.
The studies had to address EOL communication in patient
care; studies that focused solely on training health care pro-
viders without implementing the training in a health care
setting were excluded. The studies had to include an ICT in
the process of communication; studies that did not include

any technology were excluded. Studies had to gather quan-
titative data on efficacy, impact, or effectiveness; studies that
were descriptive and/or solely focused on usability or feasi-
bility were excluded. Only articles published in English be-
tween 1997, when the Institute of Medicine (IOM) landmark
report was published, and 2013 were included in the final
review. Only research articles from journals were included;
comments, editorials, dissertations, conference proceedings,
case reports, etc. were excluded. Cross-sectional, case-
control, and cohort studies and clinical trials were included.
This study did not require institutional review board approval.

Data extraction

Full texts of included articles were independently screened
by K.O. and P.K. Details of included studies were extracted
according to predefined categories. Procedures for coding
included methods for assessing risk of bias, based on the
Cochrane Collaboration’s recommendation in support of
using a domain-based evaluation rather than a scale or a
checklist.52 The quality assessment checklist and summary
scores for each included study are available in supplementary
Table S2. (See online supplementary Table S2 at www
.liebertpub.com/jpm and at www.liebertonline.com.)

Results

Of the initial 2248 articles identified and screened, a total
of 38 articles met our inclusion criteria (see Fig. 1 for
PRISMA flowchart).33,34,53–88 The study populations con-
sisted of two primary patient groups: cancer patients

(n = 15)34,53,54,58–62,65,69,73,80,84,85,87 and noncancer patients

(n = 23). The noncancer population was subdivided by age,

with 29% of the studies33,55,56,63,64,66,68,72,78,79,81 focused on

populations aged 60 years and older (n = 11); 8% of the
studies70,82,83 focused on populations aged 40 and older

(n = 3); and 24% of the studies focused on populations de-

fined by other features, including race,71,86 primary lan-

guage,71 and referral57,67,74–77,88 to palliative care or pain

clinic (n = 9). Twenty-five33,34,55,56,58–72,76,78,79,82,83,86 of the

studies were conducted in the United States; three77,84,85 in

Canada; five in Europe (two57,80 in the United Kingdom,

one73 in Spain, two53,75 in The Netherlands); two87,88 in
Australia; one81 in Japan; one54 in Korea; and one74 in In-
dia. All articles were published in the English language (per

selection criteria). Eighteen34,53,61,67–71,75,78,81–88 were

quasi-experimental, pre-post–intervention studies; seven-

teen33,54–60,62,64–66,72,73,76,79 were randomized, controlled

trials; two74,80 were interrupted time series studies; and one77

was a prospective cohort study.
The summary characteristics of these studies are described

in Table 1. Details on the bias assessment ratings are included
in supplementary Table S2. Complete details on all included
studies are available in supplementary Table S3. An expla-
nation of evidence table codes is included in supplementary
Table S4. (See online supplementary Tables S2, S3, and S4 at
www.liebertpub.com/jpm and at www.liebertonline.com.)

Types of technology used

Eleven types of technology were used in the included
studies, with some studies employing more than one type.
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Of these, 55% (n = 22) used video33,34,54,56,59,62,64–66,70–72,

75,77,79–84,86,87 as the intervention technology; 15% (n = 6)
developed a prototype website;58,60,67,69,73,78 10% (n = 4)
used a telephone;55,57,68,76 and the remaining technologies—
videoconferencing,85 e-mail prompt,61 telemonitoring,63 Inter-
net search60 (without developing prototype website), compact
disc,53 fax,88 PalmPilot, 88 and SMS text messaging74 —were
used once each.

Technology by date of study

Research on ICTs in EOL care has grown significantly in

recent years (see Fig. 2). Between 1997–2009, 16 stud-

ies56,57,66–68,71,72,75–77,79,83,84,86–88 that met our inclusion cri-

teria were published in this field, averaging less than one

study per year. In contrast, 22 studies33,34,53–55,58–65,69,70,73,

74,78,80–82,85 (58% of included studies) were published be-

tween 2010–2013, averaging five studies per year, with nine

of the studies58–62,73,74,78,85 included in this review (24%)
published in 2013 alone.

Purpose of technology

Seven purposes of ICT use in EOL care were identified.
The most common purposes for using technology in these
interventions were to provide information/education and to
serve as decision aids, followed by promoting ACP and/or
documenting a patient’s code status, and relieving physical
symptom distress. See Figure 3 on the purposes of technology
use, setting (clinic or home), and mode of interaction (remote
or face-to-face).

On average, each intervention used ICTs for at least two
purposes, with 61% of studies (n = 23) using technology to
provide information/education, and 53% of studies (n = 20)
using technology as a decision aid. Approximately 24% of
the studies in this review (n = 9) used ICTs to relieve physical
symptom distress. While this sample size is relatively small,

the use of technology to enable remote interventions for
managing patient pain is extremely promising for delivering
improved health outcomes, quality of life, and cost savings
for patients at the EOL.

Discussion

The aim of this study was to review existing studies de-
scribing the use of ICTs in EOL care for communication
between doctors, patients, and family members. The results
show that ICT use in EOL care is an emergent and expanding
area of research, with a variety of ICT tools undergoing
rigorous evaluation. Although the field is young, almost half
(45%) of the included studies were randomized, controlled
trials—the gold standard in evidence-based medicine—and
therefore, the evidence base for the field shows promising
signs of maturation. However, many of the studies compared
the effectiveness of the ICT intervention to ‘‘usual care,’’
with fewer studies comparing effectiveness among different
ICTs. Given the widespread recognition from the IOM and
the research cited here that ‘‘usual care’’ for patients at the
EOL is inadequate, this measure of comparison does not
provide results that are as meaningful as they should be.

An additional feature of the relative immaturity of this field
is its lack of unbiased research. For bias risk criteria, the most
problematic categories were blinding of participants and
personnel, allocation concealment, and blinding of outcome
assessment. Many of these biases were due to the inherent
limitations of small sample sizes and the use of a pre-post
intervention study design with no control group. Finally, the
sensitive nature of conducting research on patients nearing
EOL poses both ethical and logistical challenges that require
researchers to develop innovative techniques that do not al-
ways conform to the scientific gold standard of the double-
blind, randomized, controlled trial. This field of research may
require ongoing development of innovative, field-specific
standards for research validity as it matures.

FIG. 1. PRISMA flowchart.
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Web-based interventions

While the older technologies identified in this review, such
as telephone and video, continue to be studied, the data in-
dicate a trend toward increasing use of Internet-based inter-
ventions. Notably, four of the six studies in this review that
developed prototype websites for health intervention were
published in 2013. This shift is likely due to technological
and infrastructure enhancements that have enabled access to
high-speed broadband Internet across most of the United
States, Canada, and western European countries. The recent
studies using videoconferencing and e-mail prompts also
reflect this shift toward delivering health interventions
through networked ICTs. (See supplementary Table S5 for
links to relevant web resources.) (See online supplementary
Table S5 at www.liebertpub.com/jpm and at www.liebertonline
.com.)

Video

With over half of the included studies (n = 22) using video
as their intervention technology, the evidence base for the
utility of this type of ICT in EOL communication is strong. In
particular, numerous studies demonstrated the efficacy of
video as a decision support tool in ACP. These results are not
surprising, considering that the evidence base for video-based
telehealth dates back to the 1950s.89,90 In addition, ICTs
including video have been used for information/education

and as decision aids in behavioral health interventions for
other fields, where a variety of media technologies have
been previously validated for these purposes.38,43–45,91,92

However, none of the video interventions employed mobile
platforms to deliver the video, nor did they engage patients
via popular video sites on the Internet. Interventions using
video as a decision support tool in EOL care should begin to
include mobile applications of video.

Telemedicine

None of the telephone-based studies included in this re-
view used cellular phones or smartphones. However, the
same principles concerning effects of face-to-face versus
remote care would likely apply in both settings. Moreover,
the evidence base for mHealth interventions using mobile
phones for other health problems may provide valuable
models for applications in EOL care. Evidence from related
connected health fields such as remote ICU monitoring show
promise and should guide future interventions in connected
EOL care.44,93

Several studies using new communication tools and tech-
niques such as Skype,94 Twitter,95 and blogging96 were ex-
cluded on the basis of their study design, but suggest areas for
further development of research to compare their effective-
ness with analogous ICTs, such as hospital-based videocon-
ferencing and e-mail. When possible, ICTs should be
compared to one another, rather than solely to usual care.

ICTs for cancer population

Research on the use of ICTs in EOL care has developed
most robustly among cancer researchers, with almost half the
studies in this review focusing on cancer patients. It is pos-
sible that this emphasis is due to the better-known trajectory of
certain types of terminal cancer, which may make the EOL
stage of cancer more amenable to study than many other dis-
eases. In addition, because cancer strikes across socioeco-
nomic classes, it may be more feasible to pilot test new forms
of health interventions that depend on ICT use enabled by

FIG. 2. Technology by date of study.
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high-speed Internet connectivity and/or that depend on study
subjects willing to engage with new technologies.

Limitations

A limitation of this review is the small sample size. Al-
though the initial search captured over 2000 results, after
applying the inclusion and exclusion criteria, the sample was
reduced to only 38 studies. The widely heterogeneous results
in this sample made comparison of effectiveness impossible;
therefore the second objective of the study was not met. This
review was limited to articles published in the English lan-
guage, and therefore it may have missed significant research
and trends taking place in other languages. In addition, the
scope of this systematic review is broad, and the study covers
diverse types of interventions. As a result, we were unable to
calculate effect sizes. Finally, this review studies the use of
ICTs in isolation from other dimensions of communication in
patient care, both inside and outside of the health care setting.
While the role of ICTs in EOL care shows significant
promise, the use of technology will be but one among many
different forms of communication that occur between the
patient, family members, caregivers, and health care pro-
viders. The use of technologies in these settings will be best
understood when studied in relation to other aspects of human
communication.

Conclusions

Based on this systematic review of the literature on ICT
use in EOL care, the authors have identified several oppor-
tunities for further research. First, future research should take
advantage of the affordances of mobile, connected, health
ICTs. Second, the proven value of video in helping patients
clarify their treatment preferences should encourage more
providers to experiment with this medium using mobile de-
vices. Third, research is needed to help health care providers
determine when face-to-face communication with patients is
necessary, and when remote communication will achieve
comparable objectives. If the results of such comparisons
became generalizable, that would enable more rapid uptake
of new technologies as they emerge.

Scalable innovations are sorely needed to improve quality
of life at EOL while reducing the costs of care. 97 Although
emerging technologies are often associated with younger
rather than older users, research shows that more and more
aging Americans are using the Internet and connected health
technologies, and this generational change will only increase
as baby boomers grow old.3 As increasing numbers of
Americans approach their final days with their laptops,
smartphones, and tablets by their side, the use of ICTs to help
them manage their health will become unavoidable. To en-
sure that mobile, networked ICTs are used effectively to
optimize EOL care, it is essential that forward-looking re-
search builds on the existing evidence base and continues to
explore new techniques for delivering health care in the 21st
century.
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