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Pediatric Palliative Care and eHealth
Opportunities for Patient-Centered Care
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Background: Pediatric palliative care currently faces many challenges including unnecessary pain
from insuffıciently personalized treatment, doctor–patient communication breakdowns, and a pau-
city of usable patient-centric information. Recent advances in informatics for consumer health
through eHealth initiatives have the potential to bridge known communication gaps, but overall
these technologies remain under-utilized in practice.

Purpose: This paper seeks to identify effective uses of existing and developing health information
technology (HIT) to improve communications and care within the clinical setting.

Methods: A needs analysis was conducted by surveying seven pediatric oncology patients and their
extended support network at the Lombardi Pediatric Clinic at Georgetown University Medical
Center in May and June of 2010. Needs were mapped onto an existing inventory of emerging HIT
technologies to assess what existing informatics solutions could effectively bridge these gaps.

Results: Through the patient interviews, a number of communication challenges and needs in
pediatric palliative cancer care were identifıed from the interconnected group perspective surround-
ing each patient. These gapsmapped well, inmost cases, to existing or emerging cyberinfrastructure.
However, adoption and adaptation of appropriate technologies could improve, including for pa-
tient–provider communication, behavioral support, pain assessment, and education, all through
integration within existing work flows.

Conclusions: This study provides a blueprint for more optimal use of HIT technologies, effectively
utilizing HIT standards-based technology solutions to improve communication. This research aims
to further stimulate the development and adoption of interoperable, standardized technologies and
delivery of context-sensitive information to substantially improve the quality of care patients receive
within pediatric palliative care clinics and other settings.
(Am J Prev Med 2011;40(5S2):S208–S216) © 2011 American Journal of Preventive Medicine
Introduction

Pediatric palliative care is a comprehensive treat-
ment regimen designed to relieve suffering and to
improve quality of life for children facing serious

llnesses. This multidisciplinary fıeld extends beyond
erely pain alleviation, encompassing bothmanagement
f symptoms and psychosocial support for the patient
nd their family.1,2 Given the potential number of post-
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treatment years for survivors, true palliative care requires
monitoring and remediation for both relapse and treat-
ment-induced risks throughout the patient’s life.3

Pediatric palliative care has distinct communication
challenges, as care must be coordinated through various
stakeholders including the child, family, healthcare pro-
fessionals, chaplains, social workers, bereavement coun-
selors, and school staff.4 The seamless flowof information
among different parties involved is critical to enable per-
sonalized care for the child.5–7 This can be enabled
through the strategic use of health information technol-
ogy (HIT).8

The purpose of this study is to address the question of
how current and emerging connective information tech-
nologies9 can be used to improve consumer health. The
defınition used here of HIT encompasses a very broad

swath of applications ranging from the public-facing in-
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terfaces of eHealth (defıned as health services and infor-
mation services delivered or enhanced directly through
the Internet10,11) to the clinically oriented service envi-
onment enabled by a foundation of meaningful use for
lectronic medical records (EMRs).12,13 Also included in
his sphere of analysis is the support afforded directly to
atients through secure messaging systems,14 “tethered”
ersonal health records (PHRs),15,16 and patient educa-
ion portals.17–19

At fırst blush, it may not be apparent how the “high
touch” practice of pediatric palliative care may be bene-
fıtted by an infrastructure of HIT. However, it is well
established that pediatric palliative care places a premium
on effective communication and a multidisciplinary ap-
proach to caring for the whole family throughout the
entire care continuum.20,21 From diagnosis to survivor-
ship, families face a plethora of communication chal-
lenges, underscoring the need for integration of care
through effective and meaningful use of HIT to ensure
compassionate, patient-centric care.22 It is within this
area that the present study is conducted.

Methods
A prospective needs analysis was conducted using a contextual
inquiry approach among seven pediatric oncology patients,
their respective clinical care team (two to three staff members)
and parents or caregivers within an existing clinical environ-
ment to observe fırsthand all facets of their care. Interviews were
conducted at the Lombardi Pediatric Clinic at Georgetown Uni-
versity Medical Center in May and June of 2010, with oncology
patients aged 4–19 years. The selection criteria for patients
involved: (1) broad enough age range to allow for varied expo-
sures to technology; (2) suffıcient time of engagement with the
clinic—at least 6 months of engagement was necessary to assess
communication challenges through diagnosis, treatment, and
survivorship; and (3) a verbal consent to participate in the
interviews. The semi-structured interviews for this observa-
tional study were conducted face-to-face and lasted approxi-
mately 20 minutes each. Interviews included key thematic ques-
tions to understand clinical condition, communication
challenges with clinical staff, use of technology to manage care,
coordination and communication. The characteristics of the
patients interviewed can be seen in Table 1.
Approval for this small-scale, qualitative study was obtained

hrough the Georgetown IRB. As part of routine clinical care,
he pediatric oncology clinic at Lombardi talks to families and
hildren to obtain information on how they track information
uch as drug dosages, drug intervals, and symptom tracking.
he study was integrated into routine care, and patients and
arents were asked about their technology medium of choice
phone, Internet, hard copies) for receiving clinical informa-
ion. No protected health information data were collected as
art of this study. Within this setting, a wide range of commu-
ication needs were discussed with not only the patients, but

lso their support networks including parents, nurses, physi- t
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ians, chaplains, social workers, and other direct care providers
when available).
Patients represented a variety of stages within the cancer care

ontinuum (Figure 1). In all cases, interviews began with a set of
uestions regarding diagnosis and treatment (age, type of cancer,
ate of diagnosis, types of treatment obtained) to establish rapport.
hereafter, participants were asked a series of leading questions
egarding tools and techniques they used to communicate with the
linical care team, their parents, family and friends—especially as
hose communications pertained to the tracking of symptoms and
reatments. They were also asked to identify any communication
aps that existed between themselves and their care team. Similar
uestions were posed to the parents and other available family
embers of these children. Members of the extended care team
ere also interviewed to ascertain their viewpoint on existing com-
unication issues, and to confırm the responses of the patients.
Once the analyses of patient needs were completed, the tech-
ical members of the study team conducted a comprehensive
ystems analysis to determine the points of development needed
o support optimal care in pediatric oncology. To do this, the
eam relied on an extensive search of research articles available
hrough PubMed as well as technical policy documents obtained
rom the Offıce of the National Coordinator for Health Infor-
ation Technology, the National Academies of Science, and the
.S. President’s Council of Advisors on Science and Technol-
gy. The goal was to identify the relevant technologies impli-
ated by the stakeholders’ expressed needs, and to create a
rovisional blueprint for future development and implementa-
ion to meet these needs. In Table 2, a list of some of the primary
xamples of these technologies is offered along with an indica-
ion of the primary targeted user, the permissions generally
ranted to those users, key functions, and examples of products
n place.

Results
Communication Needs Assessment
The survey results confırmed those seen in the existing
literature documenting the critical communication pri-
orities in this care setting and showing the multifaceted
nature of pediatric palliative care communication (as il-
lustrated in Figure 1).23 It should be noted that not only is

Table 1. Characteristics of patients interviewed in this
study

Patient Gender
Age
(years)

Status at
interview

GUI0001 Male 4 Post-treatment

GUI0002 Male 5 Post-treatment

GUI0003 Female 17 Post-treatment

GUI0004 Female 19 Post-treatment

GUI0005 Male 17 Pre-treatment

GUI0006 Male 14 Post-treatment

GUI0007 Female 6 In treatment
he information flow complex in content, but also there is
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a need to circulate infor-
mation to various entities
in a timely manner. The
arrows in Figure 1 re-
present information flow
among the care team, pa-
tients, and their social
network. Key themes
highlighted in the inter-
views included facilitating
continuity of care across
practices (e.g., between
oncologist and primary
care pediatrician), symptom
tracking and management
(e.g., a child’s report of
pain level to a nurse), ac-
cess to the care team (e.g.,
a parent’s ability to reach
the attending physician in
a timely manner), effıcient
access to test results, and
social and emotional sup-
port for the whole family.
To facilitate description,
the fındings of communi-
cation and information
needs have been general-
ized into three phases along
the cancer continuum—
diagnosis, treatment, and
survivorship.
Diagnosis. In the inter-
views, date of diagnosis
fıgured prominently. The
description usually began
with visiting a pediatrician
regarding abnormal symp-
toms resulting in follow-
upswith an oncologist. The
diagnosis was delivered in
person or via phone by
a cancer center attending
physician.Patientsandfam-
ilies reported a wide range
of communication patterns
and preferences as they
sought to make the initial
treatment decisions. While
most agreed that important
news, such as a change in prognosis, should be delivered in
person, discussions on other information needs showed a

Symptoms

Patient’s
symptoms

Primary 
pediatrician

Family

Figure 1. Information flow
spectrum of preferences. Some parents reported relying
almost exclusively on information delivered directly from
the care team.Others described gathering information from
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Treatment. When discussing treatment, families often
described spending countless hours in hospitals. Time
spent in the hospital placed stress on the whole family, as
parents and siblings frequently wait with the patient, and
the hospital setting often produces both physical and
social isolation. A commonly cited reason for time spent
in the hospital was waiting for lab results. Multiple par-

Table 2. Existing and emerging technology options within

Type of HIT Primary user(s) Permiss

Clinical information exchange

EHR Clinical team Full read

Patient portal (off EHR) Patient Read �
intera

PHR Patient Full read

Tethered PHR Patient
Clinical team

Read �
intera

Full read

Social support

Information-sharing portals Patient or
immediate family

Read/w

Online peer-to-peer
support groups

Patient or family or
physician

Read/w

EHR, electronic health record; HIT, health information technology; P
ents mentioned a desire to return home and receive test

ay 2011
results through another medium such as e-mail, espe-
cially as routine tests at later stages of treatment often
showed no changes.
Tracking symptoms, drug dosages, and adverse events

was a challenging endeavor for parents during the treat-
ment phase. Visiting different doctors required a com-
plete list of currentmedications and previous treatments.

HIT portfolio

Key functions

Example of commercial
and organizational
solutions

e Storage of
demographics,
history, and test
results to be used
for patient care

Epic, GE Centricity, Allscripts

orted
s

Ability for the patient
to remotely
access subsets of
data from an HER
(ex lab results),
request
appointment, or
submit intake
forms

Medical Web Experts Patient
Portal, GE Centricity,
Patient Online

e Patient-controlled
record where
information is
imported from
other types of
records or entered
by the patient

Google Health program,
SmartPHR

orted
s
e

Typically sponsored
by an employer,
healthcare payer,
or insurer. Allows
patients to enter
their own
information but
also receives
information from
different sources
like doctor’s
office, a lab, or a
hospital that they
were in.

Veteran’s Health
Administration’s My
HealtheVet

Ability to share news
of treatment with
many by entering
data only once

www.caringbridge.org

Provides a medium
for those invested
in cancer to
support one
another via online
communication

www.candlelighters.org

ersonal health record
the

ions

/writ

supp
ction

/writ

supp
ction
/writ

rite

rite
Parents expressed interest in having such information

http://www.caringbridge.org
http://www.candlelighters.org
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readily available for the referred physician. Some parents
reported that hand-delivery of records was, in cases, sub-
stantially quicker than exchange through standard clini-
cal channels.
The methods by which parents attempted to recall

recent symptoms varied considerably. Some maintained
calendars and journals; others used computer-based
technologies to assist the recording and maintaining of
records; and others simply relied on memory. While
many such methods appeared to function to a degree, it
was evident that an easy-to-use technology solution that
standardizes information capture would be preferable.
Parents commented on their preference for receiving

crucial diagnoses electronically and the importance of
communicating with the attending physicians in person
or by phone at the point of receiving a diagnosis. When
in-person delivery is not an available option, any elec-
tronic delivery of diagnostic news must be accompanied
by a functional support structure to assist clinical deci-
sion making. Ameliorative process changes might in-
clude providing more patient education up-front about
risks or adverse outcomes, and ensuring availability by
psychosocial support teams prior to and during delivery.

Survivorship. After treatment, patients return to their
pediatricians while beingmonitored by their oncologists.
Patients spend substantially less time in the hospital, al-
though many still reported notable logistic issues. Treat-
ment history and symptoms need to be communicated to
the primary care pediatrician for effective care to be ren-
dered (e.g., a higher dosage of opioids when needed and
tolerated). Lines of communication need to remain open
as the patient encounters new symptoms, signs of recur-
rence, or is simply struggling to cope with the psychoso-
cial impact of a serious illness.

Systems Analysis
In light of the communications needs assessment, and a
review of existing technologies, the following section of-
fers a set of observations and recommendations to help
spur the use of HIT applications in the development of a
more-effective system for patient-centered pediatric pal-
liative care. In general terms, HIT has the potential to
improve care bymaking patient records readily accessible
to patients, families, and healthcare teams. In addition,
HIT contributes to patient-centered care by facilitating
direct communication among members of the care team
(including patients and caregivers), supporting proactive
health behaviors through reminder systems and decision
supports, improving the quality of care through patient-
reported outcomes, and fınally, supporting general edu-

cational and psychosocial needs. h
In this analysis, four specifıc issues were identifıed in
the use of HIT and cyberinfrastructure to support pedi-
atric palliative care: (1) extending the flexibility of sup-
ported interactions; (2) building a foundation for stan-
dards-based information dissemination; (3) addressing
issues of universality in information representation; and
(4) advancing patient care within the context of a fully
realized cyberinfrastructure.

Extending the flexibility of supported interactions. A
number of new technologies are being developed to ex-
tend the flexibility of information systems to support
crucial interactions. For example, a secure patient portal
has been used with some success to allow patients to
review components of their own EMR remotely24 with an
interface similar to secure online banking sites. A patient
portal could reduce the time spent waiting in a clinic for
test results bymaking them accessible online, thus reduc-
ing the logistic challenges faced by these patients and
their caregivers.
The lines between different types of technology be-

come blurred as vendors strive to improve support for
crucial health interactions. For example, some tethered
PHR systems allow users to enter data that can then be
imported into their EMR pending confırmation from
both the patient and the clinician.25 This method of ob-
taining patient-reported data can facilitate the capturing
and sharing of at-home symptom monitoring such as
subjective reports of pain level or physiologically re-
corded vital signs, hence improving family–clinician
communication. Such patient-generated data have been
validated as high quality26 and could lead to better care
anagement and decision making. These reports might
e collected from patients through mobile devices (e.g.,
Pod, smartphone, iPad), an approach that could take full
dvantage of existing consumer electronics.

uilding a foundation for standards-based informa-
ion dissemination. In a report to the U.S. President
nd Congress, the President’s Council of Advisors on
cience and Technology (PCAST) emphasized the role of
ata standards to improve the transmission of data
mong health information systems. Standards in elec-
ronic data interchange would allow the private sector to
nnovate, while guaranteeing that information passes
mong systems seamlessly and transparently. Moreover,
he development of standard meta-data to record the
esults of privacy and consent decisions would further
ase the burden on transmitting data for research and
ractice while honoring patients’ disclosure decisions.
ust as the development of standards for hypertext
arkup language (html) helped the web flourish organi-
ally, development of standard practices for exchanging

ealth data— the PCAST argued—would help spawn

www.ajpm-online.net
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innovation within HIT ecosystem while also serving to
protect the privacy concerns of consumers.27

According to the PCAST report, standardized rules for
electronic data interchange are needed to ensure that a
patient’s health record can be transported across systems
over the life span. This notion is especially important in
pediatric oncology,where survivorsmay have theirwhole
lives ahead of them. Interoperable data systems will allow
support teams to help the cancer survivor keep close tabs
on potential late-stage side effects, recurrences of the
initial cancer, or to be primed for the occurrence of new
secondary cancers. The data systems could also inform
social service providers to ensure that the needs of the
“whole patient”2 are met; including the psychological
eeds of adults who had experienced some level of
rauma in their earlier lives.

ddressing issues of universality in information rep-
esentation. Pediatric palliative care is a team-based
ctivity that includes the patient, the family, and the en-
ire clinical care team (Figure 2). Given the variation in
linical knowledge within the team and the varying ex-
ertise in different aspects of care, it is vital that members
chieve a shared understanding of the child’s condition.
wo different technology resources can facilitate this
rocess: controlled terminology and user-targeted
ontent.
Controlled terminologies, which would providemore-
recise descriptions than free text of a patient’s condition,
edications, and treatments prescribed, should be avail-
ble from within EMRs. Use of a controlled terminology
uch as Systematized Nomenclature of Medicine—
linical Terms (SNOMED CT®) allows for different lev-

Imaging systems

EMRs

Lab systems

Clinical
care

systems

Figure 2. Clinical care and patient reporting systems
EMR, electronic medical record
ls of detail to be expressed in the user interfaces of t

ay 2011
pplications like the EMR or PHR to support the level of
etail needed by different users.
This precise framework addresses specialists’ need for
etailed information, while patients and other care pro-
iders will appreciate more readily understandable vo-
abulary options.
User-targeted content refers to the availability of high-
uality medical information targeted for specifıc audi-
nces. A good deal of health content is already available
n the open web, but the deluge of information is often
onfusing to patients. A solution is to target the content to
atients as needed. For example, the Health Level (HL) 7
ontext Aware Information Retrieval standard (known
s “InfoButton”) enables user-oriented content related to
pecialized clinical terms to be made readily accessible in
ser interfaces.28 Data collected within theNational Can-
er Institute’s Centers of Excellence in Cancer Commu-
ication Research suggest that targeting information to
sers’ specifıc context can improve understanding, spur
otivation, and reduce disparities.

dvancing patient care within the context of a fully
ealized cyberinfrastructure. Although efforts to this
oint have focused on making basic health information
echnologies operable within single-provider settings,
uture efforts will likely focus onmaking advanced appli-
ations interoperable within an evolving ecosystem of
yber-enabled care. Standardized mechanisms for elec-
ronic data transmission will allow patients to carry their
ecords with them from provider to provider, even if that
eans sharing some part of their personal data with
ecurely protected “cloud services” to transport informa-
ion fromwholly integrated care systems to single, outpa-

Patient data entry 

Patient portals 

Patient
reporting
systems
ient providers. Advances in consumer electronics may
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easily extend the functionality of data-enriched care sys-
tems into the home; or on the road, as when going off to
school or when visiting family. Interconnected pharma-
ceutical systems could begin to document side effects and
errors when they occur in close to real time, much in the
same way that Internet-enabled software applications
push error messages to vendors in the service of quality
improvement.
In fact, future improvement of the PHR could focus

even more on further integration with other systems;
including helping patients contact specialists, providing
relevant medical knowledge, and automatically renewing
prescriptions. The information could prompt specifıc
recommendations for care. Eventually, other factors such
as the patient’s location and logistic characteristics could
also be integrated. Such functions of PHRs could help for
simplifying the multifaceted care plan that is often
needed to guide palliative care in pediatric oncology.

Discussion
This report discusses the means by which an array of
existing and emerging HIT options can be marshaled to
improve the care of individual patients; to improve health
outcomes when at all possible and to improve quality of
life even when improved health outcomes are not possi-
ble. The true contributions from cyber-enabled health
care are likely to play out “behind the scenes,” as when the
data collected through EMRs can help inform quality
improvement6 in a true “learning healthcare organiza-
tion”29–31 or when patients and their loved ones turn
directly to the social sphere of the Internet to seek solace,
answer questions, and offer their own contributions back
to their communities.32,33

This less-prominent role of HIT in no way minimizes
the overall value to the healthcare system that these sys-
tems will provide. When properly deployed, a health-
related cyberinfrastructure can be used to trigger remind-
ers for important medical events34 (e.g., an age-triggered
reminder for a mammography test); offer cognitive sup-
port for decision making35; support case management,
specially in the context of the “medical home” in pri-
ary and specialty care36,37; provide a conduit for clinical
ata aggregation30; and offer a protected channel for per-
on-to-person communication through secure electronic
essaging.14,38

One of the primary challenges in advancing the utility
ofHIThas to dowith creating an interoperable ecology in
which data from the various components within the eco-
system can interact effectively and reliably.27,39 This is
hy a key part of the national strategy is to promote
nteroperability of electronic records into a health pro-

uction system based on electronic health records
EHRs).12,13,40,41 Because of their transportability, EHRs
could follow a pediatric cancer survivor throughout life
across systems andplaces.8,36 Such a systemcould be built
n the premise of a proactive survivorship care plan to
nsure that quality of care does not lapse between health
ystems.3 This is the premise behind the pilot program
“Passport for Care,” an Internet-based pilot program de-
signed to undergird all future care decisions with a per-
sistent record of care and a ubiquitous reliance on a
proactive care plan.42

Many systems are beginning to experiment with ways
of opening up the value of the EMR and EHR to health-
care consumers.26 Integrated, or tethered, patient portals
llow consumers to peruse vetted health educationmate-
ial online as needed for general information and emer-
encies.16 Others allow consumers to order prescription
refılls, make an appointment, report symptoms with an
advice nurse, or communicate with physicians on-
line.34,43 Some independent PHR systems give ownership
f, and responsibility for, personal health information
ompletely over to consumers.44 While tethered records
and patient portals offer similar functionalities, tethered
PHRs are often used by clinical care teams to import
relevant patient-entered information into an electronic
health record for the patient and maintained by the clin-
ical care team. These systems typically work best for the
technologically savvy patient, as they require proactive
care online with the patient or caregiver at the helm.
Nowhere has the social side of Internet-based technol-

ogies beenmore longstanding anduseful as it has been for
individuals suffering from an illness. Online support
groups around a disease go back as far as the initial days of
the Internet (the “electronic frontier”), but have ex-
panded in reach and functionality with the populariza-
tion of social media.45 Sites like “Caring Bridge” and
“Candle Lighters” provide patients, families, acquain-
tances, and caregivers with an online forum for sharing
experiences and expressing peer-to-peer social and emo-
tional support. More recently, sites such as Patients-
LikeMe have given individuals diagnosed with a specifıc
illness (e.g., pediatric leukemia) access to an online venue
for sharing data on conditions and comparing their re-
sponses to that of the larger group. The new models of
patient engagement and data transparency are antici-
pated by many to continue to emerge as the population
becomes more active in health-related issues online.46

While the results show that pediatric palliative care
communication can be improved using eHealth technol-
ogies, one recurring theme was that technology interven-
tions can and must supplement and support, but cannot
replace, personal interactions between the care team, pa-
tients, and families. Indeed, most of those interviewed

reported that the attending physician was their most re-

www.ajpm-online.net
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liable and preferred source of information.47 Further re-
search into age-appropriate technology preferences for
clinical communication, as well asmodes of communica-
tion and standards in the health information communi-
cation space, should shed light on useful future directions
for HIT product development. For this transformation to
be successful, the needs of a variety of stakeholders must
be simultaneously addressed.
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