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Abstract

Background: Pediatric patients with health conditions requiring follow-up typically depend on a caregiver to mediate at least
part of the necessary two-way communication with health care providers on their behalf. Health information technology (HIT)
and its subset, information communication technology (ICT), areincreasingly being applied to facilitate communication between
health care provider and caregiver in these situations. Awareness of the extent and nature of published research involving HIT
interventions used in thisway is currently lacking.

Objective: Thisscoping review was designed to map the health literature about HIT used to facilitate communication involving
health care providers and caregivers (who are usually family members) of pediatric patients with health conditions requiring
follow-up.

Methods:  Terms relating to care delivery, information technology, and pediatrics were combined to search MEDLINE,
EMBASE, and CINAHL for the years 1996 to 2008. Eligible studies were selected after three rounds of duplicate screening in
which all authors participated. Data regarding patient, caregiver, health care provider, HIT intervention, outcomes studied, and
study design were extracted and maintained in a Microsoft Access database. Stage of research was categorized using the UK’s
Medical Research Council (MRC) framework for devel oping and eval uating complex interventions. Quantitative and qualitative
descriptive summaries are presented.

Results: Weincluded 104 eligible studies (112 articles) conducted in 17 different countries and representing 30 different health
conditions. The most common conditions were asthma, type 1 diabetes, special needs, and psychiatric disorder. Most studies (88,
85%) included children 2 to 12 years of age, and 73 (71%) involved home care settings. Health care providers operated in hospital
settings in 96 (92%) of the studies. Interventions featured 12 modes of communication (eg, Internet, intranets, telephone, video
conferencing, email, short message service [SMS], and manual downloading of information) used to facilitate 15 categories of
functions (eg, support, medi cation management, education, and monitoring). Numerous patient, caregiver, and health care relevant
outcomes have been measured. Most outcomes concerned satisfaction, use, usability, feasibility, and resource use, athough
behavior changes and quality of life were also reported. Most studies (57 studies, 55%) were pilot phase, with alesser proportion
of development phase (24 studies, 23%) and evaluation phase (11 studies, 11%) studies. HIT interventions addressed several
recurring themes in this review: establishing continuity of care, addressing time constraints, and bridging geographical barriers.

Conclusions: HIT used in pediatric care involving caregivers has been implemented differently in a range of disease settings,
with varying needsinfluencing the function, form and synchronicity of information transfer. Although some authors have followed
a phased approach to development, evaluation and implementation, a greater emphasis on methodological standards such asthe
MRC guidance for complex interventions would produce more fruitful programs of development and more useful evaluationsin
the future. This review will be especially helpful to those deciding on areas where further development or research into HIT for
this purpose may be warranted.
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Introduction

The US Ingtitute of Medicine (IOM) has produced severa
important documents that have had substantial influenceon US
health care. One of these documents, titled Crossing the Quality
Chasm: A New Health System for the 21st Century, posits that
redesign of the health care process by administrators, health
professionals, and patients is needed. The report lays out ten
rules with which these players should work. The first of these
rulesis:

Patients should receive care whenever they need it
and in many forms, not just face-to-face visits. This
rule implies that the health care system should be
responsive at all times (24 hours a day, every day)
and that access to care should be provided over the
Internet, by telephone, and by other meansin addition
to face-to-face visits[1].

Pediatric patients with health conditions requiring follow-up
and their caregivers (unpaid, including family members and
school personnel) is probably the group that can most benefit
from what the |IOM callsthe " continuous healing relationship.”
Children in need of ongoing medical care are typicaly
dependent on acaregiver to mediate at |east part of the necessary
two-way communication with health care providers. Many of
the common chronic diseases in children, such as asthma and
type 1 diabetes, can deteriorate rapidly and have serious
complications. Parents or other caregivers must rely on
observations and intuition to assesswhen moreor different care
isneeded or if ahealth care provider's attention must be sought.
Information gathering and transmission are vitally important to
parents whose children require care and oversight from
pediatricians and primary care providers. The needs of all
involved in the care of pediatric patients have been supported
in various ways by health information technology (HIT). HIT
isincreasingly being used and studied for itsroleininformation
transfer and hedlth care delivery for pediatric patients in
community and home care settings, often with involvement of
parents and other caregivers.

The Robert Woods Johnson Foundation described HIT as "the
use of avariety of el ectronic methodsfor managing information
about the health and medical care of individuals and groups of
patients [2]." Chaudhry and colleagues, in a seminal review of
the evidence supporting HIT, showed that HIT can improve the
quality and delivery of care although much research remainsto
be done, especially in specific disciplines and outpatient and
home settings [3].

An important subset of HIT includes applications used for
communication between people, often patients or caregivers
and health care providers. This subset of HIT is sometimes
termed “information communication technology” or ICT. ICT
isubiquitous, and itsplacein daily livesis growing. One major
segment of ICT isin health and wellness. Health ICT can be a
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simpleweb page or text message to report blood glucose levels.
It can a so be complex gene analysesto predict future health in
newborns, national electronic health records systems, or
automatic international outbreak data gathering and reporting
mechanisms. ICT function can be data gathering and analyses,
monitoring and alerting (eg, breathing monitors in premature
infants), diagnosis and treatment at distances (eg, teledermatogy,
telesurgery, or telepsychiatry), or communication. In pediatrics,
this communication function is especially important in acontext
where children with health care needs require caregiver
mediation for management of their care.

Because the term ICT is rarely used in the HIT literature
currently and was not used in any of the studiesin this review,
we have opted to use the more general term, HIT, in the rest of
this paper. Wedescribe | CT asaseparate subset of HI T because
wefeel thisterm will be adopted more frequently in the future,
especialy to describe studies such as the ones included in this
review.

Awareness of the extent and nature of published research
involving such interventions (henceforth HIT) is currently
lacking. We conducted a scoping study with the objective of
mapping the hedalth literature about HIT used to facilitate
communication involving health care providers and caregivers
of pediatric patients with health conditions that require
follow-up.

Theterm “scoping study” can refer to abroad range of activities
and has so far only been defined imprecisely. Mays and
colleagues proposed that, “ scoping studies aim to map rapidly
the key concepts underpinning a research area and the main
sources and types of evidence available [4].” Thistype of study
has aso been characterized as aform of literature review that
differs from systematic reviews because it “tends to address
broader topics where many different study designs might be
applicable [5].” More recently, Anderson and colleagues
developed the concept further by illustrating the different
elements or categories of activity that scoping studies could
engender. These include literature mapping, conceptual
mapping, and policy mapping. According to their categorization,
the current study qualifies as a literature map “designed to
provide an initial indication of the size and location of the
literature relating to a particular topic as a prelude to a
comprehensive review of the literature [6].”

Methods

The methods for this scoping review were guided by standard
review methods and those described by Arksey and O’ Malley
[5]. Iterative decisions about data collection, fields for
extraction, analysis, and so on, were discussed in meetings
attended by the authors and documented in a study log.
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Search and Selection

Thisreview wasrestricted to primary studies of HIT applications
used in pediatric care to support communication that involved
patients' caregivers and health care providers.

Searches were informed by 6 seed articles [7-12] and other
published searches in relevant reviews of HIT [13-15]. The
search approach combined termsrelating to the concepts of care
delivery, information technology, and pediatrics (Multimedia
Appendix 1). MEDLINE, EMBASE, and CINAHL databases
were searched on January 22, 2008 and again on February 2,
2009 for articles published between 1996 and 2008. The search
waslimited to studiesin English and excluded | etters, editorials,
and newsitems.

Table 1. Iterative digibility criteria

Gentleset a

Inclusion and exclusion criteria for this complex topic were
developed and applied iteratively over three rounds of duplicate
screening involving all authors (Table 1). In the first round,
titles and abstracts were screened inclusively to retain any
articles featuring communication, information technol ogy, and
pediatrics. In the second round, abstracts and full text of the
articles were reviewed to determine whether electronic
technology (including telephone) was used to facilitate
communication, and whether there was communication of some
sort involving caregivers and health care providers. The third
screen occurred during data extraction, when each additional
criterion was applied iteratively to the retained set of articles.
Publications that studied the same intervention in the same set
of patients were matched and classified as a single study.

Exclusion Criteria

Inclusion Criteria

First
screen

Telephone or email was used for survey or trial recruitment
purposes

Acute diseases and other conditions not requiring follow-up,
including vaccinations

HIT used for epidemiological or public health purposes

Telemedicine applications where communi cation was entirely
among health care providers

Prenatal patients

Second
screen

No communication that involved both caregiver and health
care provider

No electronic technology used to communicate
Communication while parties were face-to-face

Third
screen

Telephonetriage services not explicitly dedicated to chronic
diseases or conditions requiring follow-up

Large programs of which telephonewas only asmall element

Electronic health records that allow access by caregivers

Patient or caregiver use of HIT in settings other than the home, including
emergency departments (EDs) or health care provider offices

Telephone triage services

Computer kiosksin health care settings

Studies of healthy patients, provided the HIT intervention was intended for
chronic disease

Data Extraction

Microsoft Accesswas used to develop aform for dataextraction.
Initial fields and their definitions were devel oped and recorded
in an accompanying guide based on 6 seed articles [7-12] and
a sample of 30 abstracts of articles included in the first round
of screening. Data regarding the patient, caregiver, health care
provider, HIT intervention, outcomes studied, and study design
were extracted from the full text (by SG) and maintained in a
Microsoft Access database.

To help summarize the heterogeneity in the study types, we
used the framework proposed in the UK’s Medical Research
Council (MRC) guidancefor devel oping and eval uating complex
interventions [16]. The majority of studiesin this review were
of complex interventions, defined by the guidance asthosewith
several interacting components and severa possible features
that make them complex. According to MRC, these features
include:

http://www.jmir.org/2010/2/e22/

- Number of and interactions between components within
the experimental and control interventions

« Number and difficulty of behaviors required by those
delivering or receiving the intervention

«  Number of groups or organizational levels targeted by the
intervention

«  Number and variability of outcomes

- Degree of flexibility or tailoring of the intervention
permitted [16]

The MRC framework consists of a continuum of four research
phases, which may be non-linear: development, feasibility and
piloting, evaluation, and implementation. The guidance stresses
theimportance of reporting of all stages of research and cautions
against focusing too heavily on the evaluation phase while
neglecting the others. We categorized each study into one of
these phases to give an estimate of how each oneis represented
in this area of HIT research. Definitions of each phase were
developed iteratively to fit the studies we categorized in this
review while remaining as consistent with the original MRC
definitions as possible (Table 2).
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Table 2. Definitions of the research phases adapted from the MRC guideline for complex interventions [16] used to classify studies

Research Phase

Definition

Development phase

Piloting phase

Evaluation phase

Implementation

Studiesin the development phase are those that investigate intervention design-related outcomes (satisfaction, feasibility, us-
ability) before the intervention has reached a deployable state of development. Also included are theoretical and modeling
studies or reports limited to describing the technology or user interactions with it.

Studiesin the piloting phase are those that investigate intervention design-related outcomes when it is a question of refining
theintervention after it hasreached arelatively complete stage of development. User-rel ated outcomes (behavior change, resource
use, clinical outcomes, quality of life) are often measured in the same study. Feasibility and pilot studiesthat feature user-related
measures are differentiated from full-scale evaluations (below) if their outcomes are less important (eg, process outcomes),
sample sizeis small, or aless rigorous study design is used. Some studies reported the adaptation of an existing technology
(eg, video-conferencing for telemedicine) for aparticular disease, using acase study format where patient outcomes are described.
Although these studies do not invol ve aprogram of development, they were categorized asfeasibility and piloting studies because
they report user-related outcomes.

Studies in the evaluation phase are those that eval uate important user-related outcomes that use one of the more rigorous
available study design options and have alarge sample size.

Studies in the implementation phase are those that eval uate user-related outcomes for an intervention that is well established

phase (eg, in use for more than 2 years) or for which afull-scale evaluation has been published. As many implementation efforts are
not reported, it was expected that this phase would have low representation.
Analysis Results

Queries were run in Microsoft Access to summarize the data
guantitatively. Also, aqualitative descriptive approach was used

Study Char acteristics

to summarize how HIT was used and studied in the four most We identified 104 studies (112 articl eS) ellgl ble for inclusion
h|gh|y represented disease contextsin our gudy_ (Figure 1) Repr&eented are 30 different health conditions, with

asthma, diabetes, specia needs and mental health being the
most common. Although 17 countries are represented, the
majority of studies were conducted in the United States (Table
3).

Figure 1. Search and screening results

17,166 references identified from 2356 duplicates removed
EMBASE, CINAHL, MEDLINE, and L
bibliographies

.

First screen: 14,810 references 14,363 excluded by first screen
screened (title and abstract)

'

Second screen: 447 articles 282 excluded by second screen
assessed for eligibility (full text)

v

abstracted (iterative decision rules)

Third screen: 165 articles 53 excluded by third screen

v

112 articles corresponding to
104 unique studies
included in review
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Table 3. Proportional distribution (percent) of studies by disease and country (N = 104)
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Total United Augtralia Canada United Italy Other®
States Kingdom

(n) % (n) % (n) % (n) % (n) % (n) % (n) %

(104) 100  (53) 51 (15) 14 (12) 12 (6) 6 44 (14) 13
Asthma[8,9,17-32] (18) 17 (12) 12 22 - - 44
Type 1 diabetes[33-43] (12) 12 (6)6 - D1 1 (4) 4
Special needs [44-55] (1) 11 "7 @1 1 D1 1
Psychiatric disorder [56-67] (10) 10 ®4 M1 22 1 - -
Various diseases [68-74] "7 (5)5 @1 - - 1
Cancer [75-79] (55 22 (3)3 - - -
Cardiac disorder [80-84] @4 - - @1 33 - -
Sudden infant death syndromerisk [85-88] (4) 4 33 - - - @M1
Burns [89-91] 33 - 22 - - @11
Complex health care needs post-discharge  (3) 3 - - 33 - -
[92-94]
Speech-language pathology [95-97] )3 @M1 @M1 D1 - -
Chronic kidney disease (dialysis) [98,99] (2) 2 - - - 22 -
Cystic fibrosis [100,101] 22 M1 M1 - -
Epilepsy [102,103] 22 22 - - -
Traumatic brain injury [10,104-107] 22 22 - - - -
Very low birth weight [108,109] 22 22 - - - -
Other? (14) 13 (6)6 (11 (55 - - (22

@ Diseases that were the topic of only 1 study that met the inclusion criteria: Anorexia nervosa (Canada) [110], endocrine (Australia) [111], feeding
disorders (United States) [112], gastroenterological (United States) [113], hemophilia(Canada) [114], HIV (United States) [115], hypertension (Greece)
[116], medical and surgical problems (Canada) [117], recurrent pain (Canada) [118], respiratory failure (Japan) [119], rheumatol ogical disease (United
States) [7], scoliosis (Canada) [120], sickle cell anemia (United States) [121], vascular infusion (United States) [122].

b Countriesfromwhich only 1 or 2 studiesmet theinclusion criteria: Germany (2; SIDS, diabetes), Netherlands (2; asthma), Norway (2; burns, diabetes),
France (1; diabetes), Greece (1; hypertension), Ireland (1; special needs), Israel (1; asthma), Japan (1; respiratory failure), Multiple (1; type 1 diabetes),

Spain (1; various), Taiwan (1; asthma).

Participants

Of the 104 included studies, 88 (85%) included non-infant
children (2to 12 years of age), while 94 (90%) included children
or adolescents (2 to18 years of age). Adults were also included

http://www.jmir.org/2010/2/e22/

in5 (5%) of the studies. Caregivers consisted of family members
(generally parents) in 102 (98%) of the studies and included
school personnel in 7 (7%) of the studies. Characteristics of
study patients, providers, and settings are shown in Table 4.

JMed Internet Res 2010 | vol. 12 | iss. 2| €22 | p.5
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Gentleset a

Table 4. Percent of studies with selected participant characteristics (N = 104)

Characteristic (n) %
Patient ages
0-24 months (41) 39
2-6 years (63) 61
6-12 years (83) 80
13-18 years (70) 67
Patient settings
Home (74) 71
Community? ann
Clinical (29) 28
Types of health care provider
Nurse (38) 37
Therapist® (25) 24
Primary care physician (19) 18
Sub-specialist (65) 63
Health care provider settings
Public health 33
Primary care (10) 10
Hospital® (96) 92
Other 22

& Community settings include school or daycare.
b Therapists include psychologists or counselors.

€ Hospital settings include specialty clinics; other settings include call centers or home care.

I nterventions

Interventions featured synchronous (immediate) transfer of data
in 44 (42%) of the studies and asynchronous (store-and-forward)
transfer in 36 (35%) of the studies, while in 24 (23%) of the
studies, the intervention featured both. Communication

http://www.jmir.org/2010/2/e22/

commonly occurred viathe Internet, telephone, videoconference,
or email. HIT function was classified into 15 categories centered
on support, medication management, diagnosis, education, and
monitoring. Shown in Table 5 are these and other characteristics
of theinterventions featured in the studies.
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Table5. Percent of studies with selected intervention characteristics (N = 104)

Intervention Characteristic (n) %
Communication modes featured by HI T intervention
Internet® (34) 33
Intranet® 6)6
Telephone (26) 25
Video conference (46) 44
Email (2221
SMS (3)3
Manual download (13) 13
Types of data delivered by HIT intervention
Text (36) 35
Voice (53) 51
Video or imaging (50) 48
Multimedia (18) 17
Binary (30) 29
Functionsserved by HIT intervention
Caregiver psychological support (34) 33
Patient psychological support (17) 16
Physiological monitoring (40) 38
Behavioral surveillance (16) 15
Diagnosis (36) 35
M edication management (49) 47
Physical care management (18) 17
Patient behavior management (33) 32
Professional counseling (33) 32
Medical consultation (47) 45
Mental health tx (non-counseling) (15) 14
Education (41) 39
Referral (13) 13
Transfer patient data to family (16) 15
Virtual family visits (4) 4

2nternet and intranet modes generally excluded tel ephone, video conference, and email.

Outcomes

Of the 104 studies, 72 (69%) measured patient outcomes, 85
(82%) measured caregiver outcomes, 41 (39%) measured
provider outcomes, and 58 (56%) measured outcomes at the
overall program level. Overall, 86 (83%) of studies measured
one of the user outcomes: satisfaction, feasibility, or usability.

http://www.jmir.org/2010/2/e22/

Of these, 43 (41%) werefrom the patient perspective, 70 (67%)
were from the caregiver perspective, and 34 (33%) were from
the provider perspective. Outcomes related to resource use (by
patients, caregivers, providers, or the overall program) were
measured in 34 (33%) of the studies. Shown in Table 6 arethese
outcomes broken down by specific outcome categories.
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Gentleset a

Type of Outcome Overal Patient Caregiver Health Care Provider  Program Level
(n) % (n) % (n) % (n) % (n) %
Broadly applicable outcomes
Satisfaction (60) 58 (33) 32 (58) 56 (19) 18
Feasibility (70) 67 (20) 19 (34) 33 (23) 22 (45) 43
Usability (39) 38 (23) 22 (35) 34 (14) 13
Usage (21) 20 (9)9 (16) 15 (6)6 (88
Behavior change (24) 23 (18) 17 (16) 15 (5)5
Resource use (26) 25 (18) 17 (8) 8 ®)5 (12) 12
Patient- and car egiver-specific outcomes
Knowledge (10) 10 (9)9 (10) 10
Clinical outcomes (33) 32 (31) 30 22
Quality of life (21) 20 (17) 16 (13) 13
Study Design Qualitative Themes

Of al studies, 29 (28%) had a qualitative component. Mixed
methods were used in 8 (8%) of the studies. The rest were
guantitative studies: 17 (16%) of these were randomized
controlled trials; 11 (11%) were non-randomized controlled
trials, 61 (59%) were descriptive studies; and 7 (7%) were
before-and-after studies. Ninety-seven studies (93%) featured
complex interventions according the M RC definition [16], while
the remaining 7 (7%) were diagnostic studies that did not fit
the MRC framework. Using the MRC framework, 24 studies
(23%) were categorized as development phase, 57 (55%) as
pilot phase, 11 (11%) as evaluation phase, and 5 (5%) as
implementation phase.

Table 7. Common themes or problems addressed by HIT interventions

HIT interventions were applied to several common problems
in the context of pediatric care requiring communication
involving caregivers and health care providers: establishing
continuity of care, addressing health care provider time
constraints, and bridging geographical barriers (Table 7). At
least one of these themes was represented in each included
study; examples of these are described below for the four most
common disease contexts. These sections describe what forms
HIT interventions took and how they were studied in each
disease.

Theme Description

Example Disease Contexts

Establishing continuity

of care they traditionally access care (eg, hospitals)

Addressing time con-
straints

Bridging geographical
barriers

Extending care to patientsin the community (home, school) beyond settings where

Increasing efficiency of care or reducing time burden on health care providers

Reducing the need for patient travel or providing access to distant specialists

Complex health care needs post-dis-
charge from hospital

ED decision support for asthma

Burn careto patientsinrura Australia

Asthma

Studies that involved pediatric patients with asthma had the
highest representation with 17 studies. Parents of pediatric
asthma patients may be asked to keep diaries to monitor use of
rescue medication and home spirometry tests (measuring lung
function in terms of peak expiratory flow). The health care
provider traditionaly relies on such manually recorded
information to guide patient management. In 8 (47%) of these
studies, spirometry was electronically monitored, while in 4
(24%), medication use was el ectronically monitored. Electronic
monitoring was used in these cases (together representing 9
[53%] of the asthma studi es) to reduce the burden of paper diary
keeping and increase the reliability of the data

http://www.jmir.org/2010/2/e22/

Another common function for HIT in the asthma setting is
education, the subject of 9 (53%) of these studies. Studies
involving patients with asthma generally featured
guideline-recommended information including environmental
factors, medications (eg, inhaler use), handling of asthma attacks
or emergencies, and the patient’s individual care plan.
Monitoring and education were combined in the same
intervention in five studies [8,17,20,25,28]. The common goal
of including both functions was to establish continuity of care,
an important element of managing chronic diseases and one of
three recurring themes addressed by the HIT interventions we
report on here (Table 7). In 15 (88%) of the asthma studies, data
transfer was asynchronous only, reflecting the unique
communication needs in this setting.
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A dominant function of HIT in studies involving patients with
asthma was to improve medication management (14 studies,
82%), acritical step in optimizing disease control and reducing
the likelihood and number of attacks that require medical
attention. We found 3 studies that featured computer kiosks
used for initial assessments, one in a general practice setting
[24] and two othersin an ED setting [18,21]. Such use of kiosks
was unigue to asthma among the 104 included studies. In all
cases, the intervention was intended to increase the
time-efficiency and comprehensiveness of information transfer
to health care providers for decision support purposes. These,
and other studies that featured educational functions for HIT,
provide examples of effortsto address health care provider time
congtraints, another of the recurring themes observed in this
study (Table 7).

Wefound 12 (71%) studiesthat succeeded in measuring clinical
outcomes (including lung function, symptom control, and use
of rescue therapy). Resource use (usually hospital or ED visits)
was aso commonly measured (10 studies, 59%). A
comparatively high proportion of studiesthat focused on patients
with asthmawere evaluation studies (7 studies, 41%). Of these,
3 (18%) were development phase, 6 (35%) were pilot phase,
and 2 (12%) were diagnosis studies.

Type 1 Diabetes

We retrieved 12 studies dealing with pediatric patients with
type 1 diabetes. Behaviors underlying medication adherence
are traditionally important challenges to, and targets of,
management [123]. Correspondingly, both behavioral
management (7 studies, 58%) and medication management (11
studies, 92%) were predominant functions of HIT interventions
among the studies retrieved. Telephone was a comparatively
common mode of communication in 4 studies (33%), and data
were communicated synchronously in 7 studies (58%).

Physiological monitoring was another common function of HIT
interventions in studies involving patients with diabetes (9
studies, 75%). These studies usually involved manual (finger
pricks) or continuous (subcutaneous sensor) blood glucose
monitoring to provide a feedback mechanism for patients,
caregivers, or clinicians to understand the behaviors that lead
to hypo- or hyperglycemia. Additionally, continuous recording
of blood glucose has been used to detect nighttime hypoglycemic
episodes [38]. In two cases [33,34], data from portable insulin
pumps were also monitored asynchronously. HIT interventions
were used to transfer monitoring data to a caregiver’'s mobile
telephone (via short message service, ie, SMS) in two studies.
Blood glucose data could usually be downloaded or uploaded
and communicated to health care providers. In these cases, the
HIT intervention sometimes also served a decision support
function (3 studies, 25%).

Similar to the case with asthma, a goa of interventional
strategies for pediatric patients with diabetes is to avoid the
need for ED visits to address dangerous elevations in blood
glucose. Frequency of ED visits was measured in two studies.
Clinical outcomes (including glycosylated hemoglobin A1C,
blood glucose, hypoglycemic episodes) were evaluated in 7
studies (58%). Among studies that focused on patients with
type 1 diabetes, a comparatively high proportion were pilot

http://www.jmir.org/2010/2/e22/
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studies (8 studies, 67%), while only 2 (17%) were devel opment
studies and 2 (17%) were evaluation studies.

In 7 studies (58%), interventions helped establish continuity of
care. Diabetes studies aso included several examples of HIT
used to bridge geographical barriers to health care, another of
the themes observed in the studies reported here (Table 7).

Special Needs

The term “special needs’ describes the patient populations in
11 of the studies and has been defined as follows:

Children with special needs present a complex array
of health care requirements that remain throughout
their life span. These needs include chronic health
disabilities (diabetes, epilepsy, cystic fibrosis),
developmental and behavioral disorders (cerebral
palsy, spina bifida, attention deficit hyperactivity
disorder, mental retardation, autism), and traumatic
injuries (traumatic brain injury, spinal cord injury)
[45].
Effective diagnosis, care coordination, and case management
for such patients can be complex and require specialist
involvement [52].

Unlike studies that involved patients with asthma or type 1
diabetes, in studiesthat involved pediatric patients with special
needs, communication was predominantly synchronous (10
studies, 91%) and videoconferencing was the most common
mode of communication (7 studies, 64%). Synchronous
communication (telephone or videoconference) between the
hospital or specialist clinic and patients' homes was generally
used to improve continuity of care.

The most common functions among studies that involved
children with special needs were consultation (8 studies, 73%)
and diagnosis (7 studies, 64%). Telemedicine videoconferencing
replaced in person examination, with virtual consultations
reducing sometimes painful trips to the clinic and allowing for
diagnosis, referrals, and recommendations on physical care
[45-48,52]. Additionally, simultaneous communication among
multiple providers, school staff, and the caregiver improved
coordination of carewith fewer physical tripsto multipleclinics
[45-48,52]. Such consultations also bridged geographical
barriers to care (eg, for patients in rural areas) and increased
accessto specialists. Similar coordinated communi cation among
multiple health care providers and caregivers was also achieved
in a Swedish study in which modes of communication included
Internet, email, and SMS [51]. One Italian study featured a
portable device for monitoring physiological statusand physical
activities [53,54].

Studies in this category were mostly development phase (4
studies, 36%) or pilot phase (6 studies, 55%), while there were
no evaluation studies and only one implementation study. In
addition to patient outcomes, a larger than average proportion
of these studies measured caregiver (100% of studies) and health
care provider outcomes (9 studies, 83%) including satisfaction,
feasibility, usability and usage. Some telemedicine studies
conducted economic analyses.
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Psychiatric Disorders

A recurring problem described in many of the 10 child
psychiatry studies was the shortage of pediatric mental health
specialists. Most of the studies featured telemedicine
interventions, which have an established history in adult
psychiatry and are considered suitable because much of the
diagnosisand treatment in this setting is achieved by audiovisual
communication [65]. Similar to studiesinvolving children with
special needs, the HIT technology used in studiesthat involved
children with psychiatric disorders was predominantly
synchronous in 8 studies (80%), with videoconference the
principal mode of communication in 7 studies (70%). HIT was
applied in 2 (20%) of studies to deliver cognitive behavioral
therapy to patients with anxiety disorder [56,57].

Rather than coordinating care involving multiple providers, as
is commonly seen with special needs, videoconferencing was
used primarily for diagnosis in 7 studies (70%), for mental
health therapy in 6 studies (60%), and for medication
management in 4 studies (40%). A recurring theme wasthe use
of HIT to bridge geographical barriers and the shortage of child
mental health practitioners. Rural patientsin the United States,
Canada, and Australiarepresented the main population to receive
telemedicine interventions (80% of studies).

Of these studies, 8 (80%) were pilot phase, and 2 (20%) were
development phase. The purpose of pilot phase studies was
often to evaluate satisfaction (9 studies, 90%) or to determine
whether pediatric telepsychiatry was comparable with
face-to-face treatment (eg, diagnostic agreement).

Discussion

Principal Results

We have observed how, in the health literature of HIT
applications that facilitate communication among caregivers
and health care providers, the pediatric diseases that are well
represented are those characterized by high preval ence (asthma,
type 1 diabetes), acute need caused by geographical barriers or
other lack of health care provider access (psychiatric disorders,
cardiac disorder, burns), or those requiring continuity of care
in home or community settings (type 1 diabetes, special needs,
cancer, complex health care needs post-discharge). Efforts to
estimate the value of HIT interventions in these cases have
included measurement of patient- or caregiver-important
outcomes such as quality of life (21 studies, 20%) or clinical
outcomes (33 studies, 32%), and evaluations of resource use
that often comprise some degree of economic analysis (26
studies, 25%). Few studies, however, were capable of providing
definitive evidence (ie, 17 studies, [16%] were RCTs, while
only 11 [11%] qualified as evaluation studies). This is to be
expected in research involving complex interventions, which
is often constrained by methodological limitations and high
cost.

Implications

Several uses for scoping reviews as articulated by Anderson
and colleagues [6] apply to the current study. Specificaly, it
has proved valuable “to map and make sense of the extent,
range, and nature of research undertaken in a particular area,”

http://www.jmir.org/2010/2/e22/
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and “to identify the strengths and weaknesses of the research
base” Others may also find this report useful “to identify gaps
in research knowledge that need filling” and “to determine the
value of undertaking further systematic reviews or empirical
research.”

We suggest that opportunities exist to improve the utility of
future development and evaluation work by focusing energies
whenever possible on planning integrated programs of
development, evaluation, and implementation as recommended
by the MRC guidancefor complex interventions[16]. Although
therealities of some contexts can makethisideal impracticable,
eight examples of researchers using phased approaches
(featuring multiple related studies) to development and
evaluation of their interventions were found here
[8,10,18,21,25,30,65,66,77,78,92-94,102-105,108,109].

For this review, articles were considered to refer to the same
study if they investigated the same intervention in the same set
of patients. Accordingly, seven of the included studies
corresponded to multiple publications. In al but one case,
however, there was a lack of cross-reference between
publications corresponding to the same study. M oreover, intwo
studies corresponding to five articles authored by the same study
group, the same results were reported in multiple publications
without any cross reference. More uniform use of study
identifiers, as recommended in the CONSORT statement
[124,125], may therefore be warranted to avoid multiple
reporting in studies of HIT. Of the 104 studies included in this
review, we found that only one [104] referred to CONSORT in
its bibliography.

Limitations

Scoping reviews are often characterized by the challenge of
searching the literature for complex or ill-defined topics. Thus,
unlike systematic reviews that typically have a narrower focus,
it may betime-consuming and unrealistic to retrieve and screen
all the relevant literature. As our purpose was to merely map
the existing health literature on acomplex topic and not estimate
the effects of HIT interventions, our efforts to identify all
eligible studies were limited in some respects. Consistent with
our objective, we restricted our search to health databases,
leaving out the engineering and computing literature. Also, we
considered it unnecessary for our purpose to follow up on all
of the many narrative reviews on HIT retrieved by our search.
Dueto this and the complexity of thetopic, our study therefore
cannot be considered an exhaustive accounting of the literature
inthisarea. Neverthel ess, the searches we designed were broad
enough to expect that sensitivity, at least within the health
literature, was moderately high. Supportive of this, the
bibliographies of included articlesyielded only three additional
studies not detected by our search. Future reviewers focusing
on more limited subsets of the literature than we have surveyed
here will be able to employ more exhaustive search methods
and may retrieve more articles than reported here.

Conclusions

This study provides a map of the health literature on how HIT
isbeing used and studied to facilitate care of pediatric patients
with health conditions requiring follow-up and involving
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participation of both a caregiver and ahealth care provider. We
have observed how HIT used for this purpose has been
implemented differently in arange of disease settings, and how
varying needs affect the function, form, and synchronicity of
information transfer. Interventions have been repeatedly applied
to improve continuity of care, address time constraints faced
by health care providers, and bridge geographical barriers.

Gentleset a

to development, evaluation, and implementation, a greater
emphasis on methodological standards such as the MRC
guidance for complex interventionswould produce morefruitful
programs of development and more useful evaluations in the
future. Thisreview will be especialy helpful to those deciding
on areas where further development or research into HIT in
pediatric contexts may be warranted.

Although anumber of authors have foll owed a phased approach

Acknowledgments
This study had no external sources of funding.

Conflictsof Interest
None declared

Mutlimedia Appendix 1
Database searches

[PDF file (Adobe PDF), 86 KB - jmir_v12i2e22_appl.pdf ]

References

1.  Committee on Quality of Health Carein America, Institute of Medicine. Crossing the Quality Chasm: A New Health System
for the 21st Century. Washington, DC: National Academy Press; 2001.

2. Robert Wood Johnson Foundation, George Washington University Medical Center, and I nstitute for Health Policy. 2006.
URL.: http://www.rwjf.org/files/publications/other/EHRReport0609.pdf [WebCite Cache ID SkM9EbvIA]

3. Chaudhry B, Wang J, Wu S, Maglione M, MojicaW, Roth E, et al. Systematic review: impact of health information
technology on quality, efficiency, and costs of medical care. Ann Intern Med 2006;144(10):742-752. [Medline: 16702590]

4. MaysN, Roberts E, Popay J. Synthesizing research evidence. In: Fulop N, Allen P, Clarke A, Black N, editors. Studying
the organization and delivery of health services: research methods. London: Routledge; 2001:188-220.

5. Arksey H, OMalley L. Scoping studies: towards a methodol ogical framework. International Journal of Social Research
Methodology 2005;8(1):19-32. [doi: 10.1080/1364557032000119616]

6.  Anderson S, Allen P, Peckham S, Goodwin N. Asking the right questions. scoping studies in the commissioning of research
on the organisation and delivery of health services. Health Res Policy Syst 2008;6(1):7. [Medline: 18613961] [doi:
10.1186/1478-4505-6-7]

7.  Rosen P, Kwoh CK. Patient-physician e-mail: an opportunity to transform pediatric health care delivery. Pediatrics
2007;120(4):701-706. [Medline: 17908755] [doi: 10.1542/peds.2007-1094]

8.  Chan DS, Callahan CW, Hatch-Pigott VB, Lawless A, Proffitt HL, Manning NE, et a. Internet-based home monitoring
and education of children with asthmais comparabletoidea office-based care: results of a 1-year asthmain-home monitoring
trial. Pediatrics 2007;119(3):569-578. [Medline: 17332210] [doi: 10.1542/peds.2006-1884]

9.  KrishnaS, Francisco BD, Baas EA, Konig P, Graff GR, Madsen RW. Internet-enabled interactive multimedia asthma
education program: a randomized trial. Pediatrics 2003 Mar;111(3):503-510. [Medline: 12612228] [doi:
10.1542/peds.111.3.503]

10. Wade SL, Wolfe CR, Pestian JP. A web-based family problem-solving intervention for families of children with traumatic
brain injury. Behav Res Methods Instrum Comput 2004;36(2):261-269. [Medline: 15354692]

11. Farmer JE, Muhlenbruck L. Telehealth for children with specia health care needs. Promoting comprehensive systems of
care. Clin Pediatr (Phila) 2001;2(2):93-98. [doi: 10.1177/000992280104000205]

12. Ritterband LM, Cox DJ, Kovatchev B, McKnight L, Walker LS, Patel K, et al. Aninternet intervention as adjunctive therapy
for pediatric encopresis. J Consult Clin Psychol 2003;5:910-917.

13. Deshpande A, Khoja S, McKibbon A, Rizo C, Jadad AR. Canadian Agency for Drugs and Technologiesin Health. 2008.
Telehealth for Acute Stroke Management (Telestroke): Systematic review of analytic studies and environmental scan of
relevant initiatives [ Technology report number 99] URL: http://www.cadth.ca/index.php/en/publication/783 [WebCite
Cache ID 5jrHftQhs]

14. Hersh WR, Hickman DH, Severance SM, Dana TL, Krages KP, Helfand M. Telemedicine for the Medicare Population:
Update. Evidence Report/Technology Assessment No. Agency for Healthcare Research and Quality. 2006. URL: http:/
/www.ahrg.gov/downl oads/pub/evidence/pdf/tel emedup/tel emedup.pdf [WebCite Cache 1D 5jrl Jge6]

15. Hogenbirk JC, Liboiron-Grenier L, Pong RW, Young NL. How can telehomecare support informal care? Examining what
is known and exploring the potential: final report. The Home and Continuing Health Care Policy Unit, Health Canada.

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.11

(page number not for citation purposes)


http://www.jmir.org/article/downloadSuppFile/1390/1565
http://www.jmir.org/article/downloadSuppFile/1390/1565
http://www.rwjf.org/files/publications/other/EHRReport0609.pdf
http://www.webcitation.org/5kM9EbvIA
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16702590&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18613961&dopt=Abstract
http://dx.doi.org/10.1186/1478-4505-6-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17908755&dopt=Abstract
http://dx.doi.org/10.1542/peds.2007-1094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17332210&dopt=Abstract
http://dx.doi.org/10.1542/peds.2006-1884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12612228&dopt=Abstract
http://dx.doi.org/10.1542/peds.111.3.503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15354692&dopt=Abstract
http://dx.doi.org/10.1177/000992280104000205
http://www.cadth.ca/index.php/en/publication/783
http://www.webcitation.org/5jrHftQhs
http://www.webcitation.org/5jrHftQhs
http://www.ahrq.gov/downloads/pub/evidence/pdf/telemedup/telemedup.pdf
http://www.ahrq.gov/downloads/pub/evidence/pdf/telemedup/telemedup.pdf
http://www.webcitation.org/5jrIJfqe6
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

2005. URL: http://www.hc-sc.gc.ca/hcs-sss/pubs/home-domi cile/2005-tel e-home-domi cil e/index-eng.php [WebCite Cache
ID 5jrHzIVn7]

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M, on behalf of the MRC. Medical Research Council.
2008. Developing and evaluating complex interventions: new guidance URL : http://www.mrc.ac.uk/
complexinterventionsguidance [WebCite Cache ID 5rKYTY RF]

Wiecha JM, Adams WG. BostonBreathes: improving pediatric asthma care with a home-based interactive website for
patient education, monitoring, and clinical teamwork. 2006 Presented at: AMIA Annu Symp Proc p. 1144. [Medline:
17238763]

Porter SC, Cai Z, Gribbons W, Goldmann DA, Kohane | S. The asthmakiosk: a patient-centered technology for collaborative
decision support in the emergency department. JAm Med Inform Assoc 2004;11(6):458-467. [Medline: 15298999] [doi:
10.1197/jamia.M 1569]

Wise M, Gustafson DH, Sorkness CA, Molfenter T, Staresinic A, Meis T, et al. Internet telehealth for pediatric asthma
case management: integrating computerized and case manager featuresfor tailoring a Web-based asthma education program.
Health Promot Pract 2007;8(3):282-291. [Medline: 16928987] [doi: 10.1177/1524839906289983]

Jan R, Wang J, Huang M, Tseng S, SuH, Liu L. Aninternet-based i nteractive telemonitoring system for improving childhood
asthmaoutcomesin Taiwan. Telemed JE Health 2007 Jun;13(3):257-268. [Medline: 17603828] [doi: 10.1089/tmj.2006.0053]
Porter SC, Kaushal R, Forbes PW, Goldmann D, Kalish LA. Impact of a patient-centered technology on medication errors
during pediatric emergency care. Ambul Pediatr 2008;8(5):329-335. [Medline: 18922507] [doi: 10.1016/j.ambp.2008.06.003]
Romano MJ, Hernandez J, Gaylor A, Howard S, Knox R. Improvement in asthma symptoms and quality of lifein pediatric
patients through specialty care delivered viatelemedicine. Telemed J E Health 2001;7(4):281-286. [Medline: 11886666]
[doi: 10.1089/15305620152814683]

Mussaffi H, Omer R, Prais D, Mei-Zahav M, Weiss-Kasirer T, Botzer Z, et al. Computerised paediatric asthma quality of
life questionnairesin routine care. Arch Dis Child 2007;92(8):678-682. [Medline; 17428818] [doi: 10.1136/adc.2006.111971]
Kable S, Henry R, Sanson-Fisher R, Ireland M, Cockburn J. Is a computer questionnaire of childhood asthma acceptable
in general practice? Fam Pract 2006 Feb;23(1):88-90. [Medline: ] [doi: 10.1093/fampra/cmi079]

Chan DS, Callahan CW, Sheets SJ, Moreno CN, Malone FJ. An Internet-based store-and-forward video home telehealth
system for improving asthma outcomes in children. Am J Health Syst Pharm 2003 Oct 1;60(19):1976-1981. [Medline:
14531243]

Butz AM, Donithan M, Bollinger ME, Rand C, Thompson RE. Monitoring nebulizer usein children: comparison of
electronic and asthma diary data. Ann Allergy Asthma Immunol 2005 Mar;94(3):360-365. [Medline: 15801247] [doi:
10.1016/S1081-1206(10)60988-X]

Brouwer AF, RoordaRJ, Brand PL. Home spirometry and asthma severity in children. Eur Respir J 2006;28(6):1131-1137.
[Medline: 16870659] [doi: 10.1183/09031936.06.00118205]

Guendelman S, Meade K, Chen Y Q, Benson M. Asthma control and hospitalizations among inner-city children: results of
arandomized trial. Telemed J E Health 2004;10(supplement 2):S6-S14. [doi: 10.1089/tmj.2004.10.S-6]

Sockrider MM, Abramson S, Brooks E, CavinessAC, Pilney S, Koerner C, et al. Delivering tailored asthmafamily education
in a pediatric emergency department setting: a pilot study. Pediatrics 2006;117(4 Pt 2):S135-S144. [Medline: 16777829]
Porter SC, Forbes P, Feldman HA, Goldmann DA. Impact of patient-centered decision support on quality of asthma care
in the emergency department. Pediatrics 2006;117(1):e33-e42. [Medline: 16396846] [doi: 10.1542/peds.2005-0906]
Willems DCM, Joore MA, Hendriks JJE, Wouters EFM, Severens JL. Cost-effectiveness of a nurse-led telemonitoring
intervention based on peak expiratory flow measurements in asthmatics: results of a randomised controlled trial. Cost Eff
Resour Alloc 2007;5:10. [Medline: 17662113] [doi: 10.1186/1478-7547-5-10]

Khan MS, O'Meara M, Stevermuer TL, Henry RL. Randomized controlled trial of asthma education after discharge from
an emergency department. J Paediatr Child Health 2004;40(12):674-677. [Medline: 15569282] [doi:
10.1111/j.1440-1754.2004.00490.X]

d'Annunzio G, Bellazzi R, LarizzaC, Montani S, Pennati C, Castelnovi C, et al. Telemedicine in the management of young
patients with type 1 diabetes mellitus: afollow-up study. Acta Biomed 2003;74:49-55. [Medline: 12817805]

Corriveau EA, Durso PJ, Kaufman ED, Skipper BJ, Laskaratos LA, Heintzman KB. Effect of Carelink, an internet-based
insulin pump monitoring system, on glycemic control in rural and urban children with type 1 diabetes mellitus. Pediatr
Diabetes 2008;9(4 Pt 2):360-366. [Medline: 18774996] [doi: 10.1111/j.1399-5448.2008.00363.x]

Malasanos TH, Patel BD, Klein J, Burlingame JB. School nurse, family and provider connectivity in the FITE diabetes
project. J Telemed Telecare 2005;11(5):76-78. [Medline: 16036003] [doi: 10.1258/1357633054461741]

Malasanos TH, Burlingame JB, Youngblade L, Patel BD, Muir AB. Improved access to subspecialist diabetes care by
telemedicine: cost savingsand care measuresin thefirst two years of the FITE diabetes project. J Telemed Telecare 2005;11
(Suppl 1):74-76. [Medline: 16036002] [doi: 10.1258/1357633054461624]

Allen HF, Yarnie S, Murray MA, Reiter EO. Personnel costs and perceived benefit of telephone care in the management
of children with type 1 diabetes. Pediatr Diabetes 2002;3(2):95-100. [Medline: 15016163] [doi:
10.1034/j.1399-5448.2002.30206.X]

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.12

(page number not for citation purposes)


http://www.hc-sc.gc.ca/hcs-sss/pubs/home-domicile/2005-tele-home-domicile/index-eng.php
http://www.webcitation.org/5jrHzIVn7
http://www.webcitation.org/5jrHzIVn7
http://www.mrc.ac.uk/complexinterventionsguidance
http://www.mrc.ac.uk/complexinterventionsguidance
http://www.webcitation.org/5jrKYTYRF
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238763&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15298999&dopt=Abstract
http://dx.doi.org/10.1197/jamia.M1569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16928987&dopt=Abstract
http://dx.doi.org/10.1177/1524839906289983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17603828&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2006.0053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18922507&dopt=Abstract
http://dx.doi.org/10.1016/j.ambp.2008.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11886666&dopt=Abstract
http://dx.doi.org/10.1089/15305620152814683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17428818&dopt=Abstract
http://dx.doi.org/10.1136/adc.2006.111971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmi079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14531243&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15801247&dopt=Abstract
http://dx.doi.org/10.1016/S1081-1206(10)60988-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16870659&dopt=Abstract
http://dx.doi.org/10.1183/09031936.06.00118205
http://dx.doi.org/10.1089/tmj.2004.10.S-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16777829&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16396846&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-0906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17662113&dopt=Abstract
http://dx.doi.org/10.1186/1478-7547-5-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15569282&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1754.2004.00490.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12817805&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18774996&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2008.00363.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036003&dopt=Abstract
http://dx.doi.org/10.1258/1357633054461741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036002&dopt=Abstract
http://dx.doi.org/10.1258/1357633054461624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15016163&dopt=Abstract
http://dx.doi.org/10.1034/j.1399-5448.2002.30206.x
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.
56.

57.

58.

59.

60.

61.

62.

Golicki DT, Golicka D, Groele L, Pankowska E. Continuous Glucose Monitoring System in children with type 1 diabetes
mellitus: a systematic review and meta-analysis. Diabetol ogia 2008;51(2):233-240. [Medline: 18060380] [doi:
10.1007/s00125-007-0884-9]

Gammon D, Arsand E, Walseth OA, Andersson N, Jenssen M, Taylor T. Parent-child interaction using amobile and wireless
system for blood glucose monitoring. JMed Internet Res 2005;7(5):e57 [FREE Full text] [Medline: 16403721] [doi:
10.2196/jmir.7.5.€57]

Gelder C, Sewell W, Cropper J, Bacon C, Exall J. Options for 24-hour advice and support: balancing needs. Journal of
Diabetes Nursing 2002;6(4):121-126.

Gelfand K, Geffken G, Halsey-Lyda M, Muir A, Malasanos T. Intensive telehealth management of five at-risk adolescents
with diabetes. J Telemed Telecare 2003;9(2):117-121. [Medline: ] [doi: 10.1258/135763303321328000]

Gay CL, ChapuisF, Bendelac N, Tixier F, Treppoz S, Nicolino M. Reinforced follow-up for children and adolescents with
type 1 diabetes and inadequate glycaemic control: a randomized controlled trial intervention viathe local pharmacist and
telecare. Diabetes Metab 2006;32(2):159-165. [Medline: 16735965] [doi: 10.1016/S1262-3636(07)70263-X]

AdkinsJW, Storch EA, Lewin AB, WilliamsL, Silverstein JH, Malasanos T, et al. Home-based behavioral health intervention:
Use of atelehealth model to address poor adherence to type-1 diabetes medical regimens. Telemed J E Health
2006;12(3):370-372. [Medline: 16796506] [doi: 10.1089/tmj.2006.12.370]

Sutton D, Stanley P, Babl FE, Phillips F. Preventing or accelerating emergency care for children with complex healthcare
needs. Arch Dis Child 2008;93(1):17-22. [Medline: 18156477] [doi: 10.1136/adc.2007.117960]

Harper DC. Telemedicine for children with disabilities. Children's Health Care 2006;35(1):11-27. [doi:
10.1207/s15326888chc3501 3]

Marcin JR, Ellis J, Mawis R, Nagrampa E, Neshitt TS, Dimand RJ. Using telemedicine to provide pediatric subspecialty
care to children with special health care needsin an underserved rural community. Pediatrics 2004 Jan;113(1 Pt 1):1-6.
[Medline: 14702439] [doi: 10.1542/peds.113.1.1]

Karp WB, Grigsby RK, McSwiggan-Hardin M, Pursley-Crotteau S, Adams LN, Bell W, et al. Use of telemedicine for
children with special health care needs. Pediatrics 2000;105(4 Pt 1):843-847. [Medline: 10742330]

Robinson SS, Seale DE, Tiernan KM, Berg B. Use of telemedicine to follow special needs children. Telemed J E Health
2003;9(1):57-61. [Medline: 12699608] [doi: 10.1089/153056203763317657]

Letourneau MA, MacGregor DL, Dick PT, McCabe EJ, Allen AJ, Chan VW, et al. Use of atelephone nursing linein a
pediatric neurology clinic: one approach to the shortage of subspecialists. Pediatrics 2003;112(5):1083-1087. [Medline:
14595050] [doi: 10.1542/peds.112.5.1083]

McCullough A. Viability and effectiveness of teletherapy for pre-school children with special needs. Int J Lang Commun
Disord 2001;36(s1):321-326. [Medline: 11340805] [doi: 10.3109/13682820109177905]

Karlsudd P. E-collaboration for children with functional disabilities. Telemed J E Health 2008;14(7):687-694. [Medline:
18817498] [doi: 10.1089/tmj.2007.0112]

Cady R, Kelly A, Finkelstein S. Home telehealth for children with special health-care needs. J Telemed Telecare
2008;14(4):173-177. [Medline: 18534949] [doi: 10.1258/jtt.2008.008042]

TuraA, Badanai M, Longo D, Quareni L. A multi-functional, portable device with wirelesstransmission for home monitoring
of children with alearning disability. J Telemed Telecare 2004;10(5):298-302. [Medline: 15494089] [doi:
10.1258/1357633042026369]

Tura A, Quareni L, Longo D, Condoluci C, van Rijn A, Albertini G. Wireless home monitoring and health care activity
management through the Internet in patients with chronic diseases. Med Inform Internet Med 2005 Dec;30(4):241-253.
[Medline: 16531352] [doi: 10.1080/14639230500170587]

Wakeford L. Telehealth technology for children with special needs. OT Practice 2002;7(21):12-16.

Lyneham HJ, Rapee RM. Evaluation of therapist-supported parent-implemented CBT for anxiety disordersinrural children.
Behav Res Ther 2006;44(9):1287-1300. [Medline: 16313883] [doi: 10.1016/j.brat.2005.09.009]

Spence SH, Holmes JM, March S, Lipp OV. Thefeasibility and outcome of clinic plusinternet delivery of cognitive-behavior
therapy for childhood anxiety. J Consult Clin Psychol 2006;74(3):614-621. [Medline: 16822117] [doi:
10.1037/0022-006X.74.3.614]

Kopel H, Nunn K, Dossetor D. Evaluating satisfaction with a child and adol escent psychological telemedicine outreach
service. J Telemed Telecare 2001;7(supplement 2):35-40. [Medline: 11747654] [doi: 10.1258/1357633011937074]
Starling J, RosinaR, Nunn K, Dossetor D. Child and adolescent tel epsychiatry in New South Wal es: moving beyond clinical
consultation. Australasian Psychiatry 2003;11(s1):S117-S121. [doi: 10.1046/j.1038-5282.2003.02016.X]

Gringras P, Santosh P, Baird G. Development of an Internet-based real-time system for monitoring pharmacol ogical
interventionsin children with neurodevel opmental and neuropsychiatric disorders. Child Care Health Dev 2006;32(5):591-600.
[Medline: 16919139] [doi: 10.1111/].1365-2214.2006.00653.x]

Keilman P. Telepsychiatry with child welfare families referred to afamily service agency. Telemed J E Health
2005;11(1):98-101. [Medline: 15785227] [doi: 10.1089/tmj.2005.11.98]

Blackmon LA, Kaak HO, Ranseen J. Consumer satisfaction with telemedicine child psychiatry consultation in rural Kentucky.
Psychiatr Serv 1997;48(11):1464-1466. [Medline: 9355177]

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.13

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18060380&dopt=Abstract
http://dx.doi.org/10.1007/s00125-007-0884-9
http://www.jmir.org/2005/5/e57/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16403721&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7.5.e57
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://dx.doi.org/10.1258/135763303321328000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16735965&dopt=Abstract
http://dx.doi.org/10.1016/S1262-3636(07)70263-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16796506&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2006.12.370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18156477&dopt=Abstract
http://dx.doi.org/10.1136/adc.2007.117960
http://dx.doi.org/10.1207/s15326888chc3501_3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14702439&dopt=Abstract
http://dx.doi.org/10.1542/peds.113.1.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10742330&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12699608&dopt=Abstract
http://dx.doi.org/10.1089/153056203763317657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14595050&dopt=Abstract
http://dx.doi.org/10.1542/peds.112.5.1083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11340805&dopt=Abstract
http://dx.doi.org/10.3109/13682820109177905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18817498&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2007.0112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18534949&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2008.008042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15494089&dopt=Abstract
http://dx.doi.org/10.1258/1357633042026369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16531352&dopt=Abstract
http://dx.doi.org/10.1080/14639230500170587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16313883&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2005.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16822117&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.74.3.614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11747654&dopt=Abstract
http://dx.doi.org/10.1258/1357633011937074
http://dx.doi.org/10.1046/j.1038-5282.2003.02016.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16919139&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2214.2006.00653.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15785227&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2005.11.98
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9355177&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77.
78.

79.

80.

81.

82.

83.

85.

86.

87.

Myers KM, Sulzbacher S, Melzer SM. Telepsychiatry with children and adolescents: are patients comparable to those
evaluated in usual outpatient care? Telemed J E Health 2004;10(3):278-285. [Medline: 15650522] [doi:
10.1089/tmj.2004.10.278]

Sulzbacher S, Vallin T, Waetzig EZ. Telepsychiatry improves paediatric behavioural health care in rural communities. J
Telemed Telecare 2006;12(6):285-288. [Medline: 17022835] [doi: 10.1258/135763306778558123]

Elford R, White H, Bowering R, Ghandi A, Maddiggan B, St John K, et al. A randomized, controlled trial of child psychiatric
assessments conducted using videoconferencing. J Telemed Telecare 2000;6(2):73-82. [Medline: 10824374] [doi:
10.1258/1357633001935086]

Elford DR, White H, St John K, Maddigan B, Ghandi M, Bowering R. A prospective satisfaction study and cost analysis
of apilot child telepsychiatry service in Newfoundland. J Telemed Telecare 2001;7(2):73-81. [Medline: 11331044] [doi:
10.1258/1357633011936192]

MyersKM, Vaentine JM, Melzer SM. Child and adol escent telepsychiatry: utilization and satisfaction. Telemed JE Health
2008;14(2):131-137. [Medline: 18361702] [doi: 10.1089/tmj.2007.0035]

Kleiner KD, AkersR, Burke BL, Werner EJ. Parent and physician attitudes regarding el ectronic communication in pediatric
practices. Pediatrics 2002;109(5):740-744. [Medline: 11986430] [doi: 10.1542/peds.109.5.740]

Dean BS, Decker MJ, Hupp D, Urbach AH, Lewis E, Benes-Stickle J. Condition HELP: a pediatric rapid response team
triggered by patients and parents. J Healthc Qual 2008;30(3):28-31. [Medline: 18507237]

Anand SG, Feldman MJ, Geller DS, Bisbee A, Bauchner H. A content analysis of e-mail communication between primary
care providers and parents. Pediatrics 2005 May;115(5):1283-1288. [Medline: 15867036] [doi: 10.1542/peds.2004-1297]
Guillen S, Arredondo MT, Traver V, Valero MA, Martin S, Traganitis A, et a. User satisfaction with home tel ecare based
on broadband communication. J Telemed Telecare 2002;8(2):81-90. [Medline: 11972942] [doi: 10.1258/1357633021937523]
Burke B Jy-Bynum A, Hall-Barrow J, Ott R, Albright M. Rural school-based tel ehealth: how to makeit happen. Clin Pediatr
(Phila) 2008;47(9):926-929. [Medline: 18626109] [doi: 10.1177/0009922808320597]

Beaulieu R, Humphreys J. Evaluation of atelephone advice nurse in anursing faculty managed pediatric community clinic.
J Pediatr Health Care 2008;22(3):175-181. [Medline: 18455066] [doi: 10.1016/j.pedhc.2007.05.006]

Smith AC, Scuffham P, Wootton R. The costs and potential savings of a novel telepaediatric service in Queensand. BMC
Health Serv Res 2007;7(1):35. [Medline: 17331259] [doi: 10.1186/1472-6963-7-35]

Goodenough B, Cohn RJ. Parent attitudes to audio/visual telecommunications in childhood cancer: an Australian study.
Telemed J E Health 2004;10(supplement 2):S15-S25. [doi: 10.1089/tmj.2004.10.S-15]

Tetzlaff L. Consumer informatics in chronic illness. JAm Med Inform Assoc 1997;4(4):285-300. [Medline: 9223035]
Bensink M, Armfield N, Russell TG, Irving H, Wootton R. Paediatric palliative home care with | nternet-based video-phones:
lessons learnt. J Telemed Telecare 2004;10 (Suppl 1):10-13. [Medline: 15603596] [doi: 10.1258/1357633042614465]
Bensink M, Armfield N, Irving H, Hallahan A, Theodoros D, Russell T, et al. A pilot study of videotel ephone-based support
for newly diagnosed paediatric oncology patients and their families. J Telemed Telecare 2008;14(6):315-321. [Medline:
18776078] [doi: 10.1258/jtt.2008.080505]

Goldsmith DM, Silverman LB, Safran C. Pediatric Cancer Carelink--supporting home management of childhood leukemia.
2002 Presented at: Proc AMIA Symp p. 290-294. [Medline: 12463833]

Morgan GJ, Craig B, Grant B, Sands A, Doherty N, Casey F. Home videoconferencing for patients with severe congential
heart disease following discharge. Congenit Heart Dis 2008 Sep;3(5):317-324. [Medline: 18837809] [doi:
10.1111/j.1747-0803.2008.00205.X]

Morgan GJ, Grant B, Craig B, Sands A, Casey F. Supporting families of critically ill children at home using
videoconferencing. J Telemed Telecare 2005;11(5):91-92. [Medline: 16036009] [doi: 10.1258/1357633054461606]
McCrossan BA, Grant B, Morgan GJ, Sands AJ, Craig B, Casey FA. Home support for children with complex congenital
heart disease using videoconferencing via broadband: initial results. J Telemed Telecare 2008;14(3):140-142. [Medline:
18430282] [doi: 10.1258/jtt.2008.003012]

Weatherburn G, Dowie R, Mistry H, Young T. An assessment of parental satisfaction with mode of delivery of specialist
advice for paediatric cardiology: face-to-face versus videoconference. J Telemed Telecare 2006;12(5):57-59. [Medline:
16884583] [doi: 10.1258/135763306777978560]

Fox SA, Mackenzie L, Flemming JM, Warren AE. The effectiveness of transtel ephonic monitoring of pacemaker function
in pediatric patients. Pacing Clin Electrophysiol 2007;30(6):725-729. [Medline: 17547603] [doi:
10.1111/j.1540-8159.2007.00741.X]

Gibson E, Spinner S, Cullen JA, Wrobel HA, Spitzer AR. Documented home apnea monitoring: effect on compliance,
duration of monitoring, and validation of alarm reporting. Clin Pediatr (Phila) 1996 Oct;35(10):505-513. [Medline: 8902329]
[doi: 10.1177/000992289603501006]

Erler T, Peters A. Electronic home monitoring of infants - arecurring topic: a new home monitor for infants with signal
linking. Somnologie 2006;10(1):3-9. [doi: 10.1111/j.1439-054X.2006.00076.X]

Ramanathan R, Corwin MJ, Hunt CE, Lister G, Tinsley LR, Baird T, et al. Cardiorespiratory events recorded on home
monitors. Comparison of healthy infants with those at increased risk for SIDS. JAMA 2001;285(17):2199-2207. [Medline:
11325321] [doi: 10.1001/jama.285.17.2199]

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.14

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15650522&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2004.10.278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17022835&dopt=Abstract
http://dx.doi.org/10.1258/135763306778558123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10824374&dopt=Abstract
http://dx.doi.org/10.1258/1357633001935086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11331044&dopt=Abstract
http://dx.doi.org/10.1258/1357633011936192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18361702&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2007.0035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11986430&dopt=Abstract
http://dx.doi.org/10.1542/peds.109.5.740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18507237&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15867036&dopt=Abstract
http://dx.doi.org/10.1542/peds.2004-1297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11972942&dopt=Abstract
http://dx.doi.org/10.1258/1357633021937523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18626109&dopt=Abstract
http://dx.doi.org/10.1177/0009922808320597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18455066&dopt=Abstract
http://dx.doi.org/10.1016/j.pedhc.2007.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17331259&dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-7-35
http://dx.doi.org/10.1089/tmj.2004.10.S-15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9223035&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15603596&dopt=Abstract
http://dx.doi.org/10.1258/1357633042614465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18776078&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2008.080505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12463833&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18837809&dopt=Abstract
http://dx.doi.org/10.1111/j.1747-0803.2008.00205.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036009&dopt=Abstract
http://dx.doi.org/10.1258/1357633054461606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18430282&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2008.003012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16884583&dopt=Abstract
http://dx.doi.org/10.1258/135763306777978560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17547603&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-8159.2007.00741.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8902329&dopt=Abstract
http://dx.doi.org/10.1177/000992289603501006
http://dx.doi.org/10.1111/j.1439-054X.2006.00076.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11325321&dopt=Abstract
http://dx.doi.org/10.1001/jama.285.17.2199
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Silvestri M, Lister G, Corwin MJ, Smok-Pearsall SM, Baird TM, Crowell DH, et a. Factors that influence use of ahome
cardiorespiratory monitor for infants: the collaborative home infant monitoring evaluation. Arch Pediatr Adolesc Med
2005;159(1):18-24. [Medline: 15630053] [doi: 10.1001/archpedi.159.1.18]

Smith AC, Kimble R, Mill J, Bailey D, O'Rourke P, Wootton R. Diagnostic accuracy of and patient satisfaction with
telemedicine for the follow-up of paediatric burns patients. J Telemed Telecare 2004;10(4):193-198. [Medline: 15273028]
[doi: 10.1258/1357633041424449]

Smith AC, Youngberry K, Mill J, Kimble R, Wootton R. A review of three years experience using email and
videoconferencing for the delivery of post-acute burns care to children in Queensland. Burns 2004 May;30(3):248-252.
[Medline: 15082353] [doi: 10.1016/j.burns.2003.11.003]

Johansen MA, Wootton R, Kimble R, Mill J, Smith A, Hockey A. A feasibility study of email communication between the
patient's family and the specialist burns team. J Telemed Telecare 2004;10(suppl 1):53-56. [Medline: 15603610] [doi:
10.1258/1357633042614302]

Dick PT, Bennie J, Barden W, DanielsC, Young NL, Daub S, et al. Preferencefor pediatric telehome care support following
hospitalization: areport on preference and satisfaction. Telemed J E Health 2004;10(supplement 2):S45-S53. [doi:
10.1089/tmj.2004.10.S-45]

Young NL, Barden W, McKeever P, Dick PT. Taking the call-bell home: a qualitative evaluation of Tele-HomeCare for
children. Health Soc Care Community 2006;14(3):231-241. [Medline: 16650120] [doi: 10.1111/].1365-2524.2006.00615.X]
Young NL, Bennie J, Barden W, Dick PT. An examination of quality of life of children and parents during their
Tele-Homecare experience. Telemed J E Health 2006;12(6):663-671. [Medline: 17250488] [doi: 10.1089/tmj.2006.12.663]
Eriks-Brophy A, Quittenbaum J, Anderson D, Nelson T. Part of the problem or part of the solution? Communication
assessments of Aboriginal children residing in remote communities using videoconferencing. Clin Linguist Phon
2008;22(8):589-609. [Medline: 18770094] [doi: 10.1080/02699200802221737]

Lewis C, Packman A, Onsow M, Simpson JM, Jones M. A phase |1 trial of telehealth delivery of the Lidcombe Program
of Early Stuttering Intervention. Am J Speech Lang Pathol 2008 May;17(2):139-149. [Medline: 18448601] [doi:
10.1044/1058-0360(2008/014)]

Parmanto B, Saptono A, Murthi R, Safos C, Lathan CE. Secure telemonitoring system for delivering telerehabilitation
therapy to enhance children's communication function to home. Telemed J E Health 2008 Nov;14(9):905. [Medline:
19035799] [doi: 10.1089/tmj.2008.0003]

Ghio L, Boccola S, Andronio L, Adami D, PaglialongaF, Ardissino G, et al. A case study: telemedicine technology and
peritoneal dialysisin children. Telemed J E Health 2002;8(4):355-359. [Medline: 12626104] [doi:
10.1089/15305620260507486]

Edefonti A, Boccola S, PiccaM, PaglialongaF, Ardissino G, MarraG, et al. Treatment data during pediatric home peritoneal
teledialysis. Pediatr Nephrol 2003;18(6):560-564. [Medline: 12720083]

Magrabi F, Lovell NH, Henry RL, Celler BG. Designing hometelecare: acase study in monitoring cystic fibrosis. Telemed
JE Health 2005;11(6):707-719. [Medline: 16430391] [doi: 10.1089/tmj.2005.11.707]

Piazza-Waggoner C, Ferguson KS, Daines C, Acton JD, Powers SW. Case study: providing evidence-based behavioral and
nutrition treatment to a toddler with cystic fibrosis and multiple food allergies via tel ehealth. Pediatr Pulmonol 2006
Oct;41(10):1001-1004. [Medline: 16871593] [doi: 10.1002/ppul .20470]

Glueckauf RL, Fritz SP, Ecklund-Johnson EP, Liss HJ, Dages P, Carney P. Videoconferencing-based family counseling
for rural teenagers with epilepsy: phase 1 findings. Rehabilitation Psychology 2002;47(1):49-72. [doi:
10.1037/0090-5550.47.1.49]

Hufford BJ, Glueckauf RL, Webb PM. Home-based, interactive videoconferencing for adolescents with epilepsy and their
families. Rehabilitation Psychology 1999;44(2):176-193. [doi: 10.1037/0090-5550.44.2.176]

Wade SL, Carey J, Wolfe CR. An online family intervention to reduce parental distress following pediatric brain injury. J
Consult Clin Psychol 2006;74(3):445-454. [Medline: 16822102] [doi: 10.1037/0022-006X.74.3.445]

Wade SL, Carey J, Wolfe CR. Theefficacy of an online cognitive-behavioral family intervention inimproving child behavior
and social competence following pediatric brain injury. Rehabilitation Psychology 2006;51(3):179-189. [doi:
10.1037/0090-5550.51.3.179]

Wade SL, Wolfe C, Brown TM, Pestian JP. Putting the pieces together: preliminary efficacy of aweb-based family
intervention for children with traumatic brain injury. J Pediatr Psychol 2005;30(5):437-442. [Medline: 15944171] [doi:
10.1093/j pepsy/jsi067]

Wade SL, Wolfe CR, Brown TM, Pestian JP. Can a Web-based family problem-solving intervention work for children
with traumatic brain injury? Rehabilitation Psychology 2005;50(4):337-345. [doi: 10.1037/0090-5550.50.4.337]

Phillips M. Telemedicine in the neonatal intensive care unit. Pediatr Nurs 1999;25(2):185-186 189. [Medline: 10532014]
Gray JE, Safran C, Davis RB, Pompilio-Weitzner G, Stewart JE, Zaccagnini L, et al. Baby CareLink: using the internet
and telemedicine to improve care for high-risk infants. Pediatrics 2000;106(6):1318-1324. [Medline: 11099583] [doi:
10.1542/peds.106.6.1318]

Goldfield GS, Boachie A. Delivery of family therapy in the treatment of anorexia nervosa using telehealth. Telemed JE
Health 2003;9(1):111-114. [Medline: 12699614] [doi: 10.1089/153056203763317729]

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.15

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15630053&dopt=Abstract
http://dx.doi.org/10.1001/archpedi.159.1.18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15273028&dopt=Abstract
http://dx.doi.org/10.1258/1357633041424449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15082353&dopt=Abstract
http://dx.doi.org/10.1016/j.burns.2003.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15603610&dopt=Abstract
http://dx.doi.org/10.1258/1357633042614302
http://dx.doi.org/10.1089/tmj.2004.10.S-45
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16650120&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2524.2006.00615.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17250488&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2006.12.663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18770094&dopt=Abstract
http://dx.doi.org/10.1080/02699200802221737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18448601&dopt=Abstract
http://dx.doi.org/10.1044/1058-0360(2008/014)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19035799&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2008.0003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12626104&dopt=Abstract
http://dx.doi.org/10.1089/15305620260507486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12720083&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16430391&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2005.11.707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16871593&dopt=Abstract
http://dx.doi.org/10.1002/ppul.20470
http://dx.doi.org/10.1037/0090-5550.47.1.49
http://dx.doi.org/10.1037/0090-5550.44.2.176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16822102&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.74.3.445
http://dx.doi.org/10.1037/0090-5550.51.3.179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15944171&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsi067
http://dx.doi.org/10.1037/0090-5550.50.4.337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10532014&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11099583&dopt=Abstract
http://dx.doi.org/10.1542/peds.106.6.1318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12699614&dopt=Abstract
http://dx.doi.org/10.1089/153056203763317729
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Smith AC, Batch J, Lang E, Wootton R. The use of online health techniquesto assist with the delivery of specialist paediatric
diabetes services in Queensland. J Telemed Tel ecare 2003;9(supplement 2):S54-S57. [Medline: 14728762] [doi:
10.1258/135763303322596273]

Clawson B, Selden M, Lacks M, Deaton AV, Hall B, Bach R. Complex pediatric feeding disorders: using teleconferencing
technology to improve access to a treatment program. Pediatr Nurs 2008 May;34(3):213-226. [Medline: 18649810]
Borowitz SM, Wyatt JC. The origin, content, and workload of e-mail consultations. JAMA 1998;280(15):1321-1324.
[Medline: 9794310] [doi: 10.1001/jama.280.15.1321]

Arnold E, Heddle N, Lane S, Sek J, Almonte T, Walker 1. Handheld computers and paper diaries for documenting the use
of factor concentrates used in haemophilia home therapy: a qualitative study. Haemophilia 2005 May;11(3):216-226.
[Medline: 15876266] [doi: 10.1111/].1365-2516.2005.01095.x]

Farley J, Hines S, Musk A, Ferrus S, Tepper V. Assessment of adherence to antiviral therapy in HIV-infected children
using the Medication Event M onitoring System, pharmacy refill, provider assessment, caregiver self-report, and appointment
keeping. J Acquir Immune Defic Syndr 2003 Jun 1;33(2):211-218. [Medline: 12794557] [doi:
10.1097/00126334-200306010-00016]

Stergiou GS, Yiannes NG, Rarra V C, Panagiotakos DB. Home blood pressure normalcy in children and adolescents: the
Arsakeion School study. JHypertens 2007;25(7):1375-1379. [Medline: 17563558] [doi: 10.1097/HJH.0b013e328122d3fc]
Dick PT, Filler R, Pavan A. Participant satisfaction and comfort with multidisciplinary pediatric telemedicine consultations.
JPediatr Surg 1999;34(1):137-141. [Medline: 10022159] [doi: 10.1016/S0022-3468(99)90244-0]

HicksCL, von Bagyer CL, McGrath PJ. Online psychological treatment for pediatric recurrent pain: arandomized evaluation.
J Pediatr Psychol 2006;31(7):724-736. [Medline: 16093516] [doi: 10.1093/jpepsy/jsj065]

Miyasaka K, Suzuki Y, Sakai H, Kondo Y. Interactive communication in high-technology home care: videophones for
pediatric ventilatory care. Pediatrics 1997;99(1):E1. [Medline: 9096169] [doi: 10.1542/peds.99.1.e1]

Young L, Siden H, Tredwell S. Post-surgical telehealth support for children and family care-givers. J Telemed Telecare
2007;13(1):15-19. [Medline: 17288653 [doi: 10.1258/135763307779701149]

Patik M, PhillipsL, Kladny B, Captain A, Gettig E, Krishnamurti L. Structured tel ephone-based outreach using nonmedical
personnel can improve adherence to comprehensive care in families of children with sickle cell disease. Am JHematol
2006 Jun;81(6):462-464. [Medline: 16680738] [doi: 10.1002/ajh.20605]

Astapova EV, Stachura ME, Chernecky C, Rosenkoetter MM. Low-end videoconferencing for vascular access device site
assessment in homecare. Journal of the Association for Vascular Access 2008;13(3):135-138. [doi: 10.2309/java.13-3-6]
Kovacs M, Goldston D, Obrosky DS, lyengar S. Prevalence and predictors of pervasive noncompliance with medical
treatment among youths with insulin-dependent diabetes mellitus. JAm Acad Child Adolesc Psychiatry
1992;31(6):1112-1119. [Medline: 1429414] [doi: 10.1097/00004583-199211000-00020]

Moher D, Schulz KF, Altman DG. The CONSORT statement: revised recommendationsfor improving the quality of reports
of parallel-group randomized trials. Ann Intern Med 2001;134(8):657-662. [Medline: 11304106]

Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, et al. The revised CONSORT statement for reporting
randomized trials: explanation and elaboration. Ann Intern Med 2001;134(8):663-694. [Medline: 11304107]

Abbreviations

HIT: health information technology

I CT: information communication technology
IOM: Ingtitute of Medicine

SM S: short message service

Edited by G Eysenbach; submitted 28.10.09; peer-reviewed by P Rosen; comments to author 21.01.10; revised version received
25.01.10; accepted 10.02.10; published 18.06.10

Please cite as:

Gentles SJ, Lokker C, McKibbon KA

Health Information Technology to Facilitate Communication Involving Health Care Providers, Caregivers, and Pediatric Patients:
A Scoping Review

J Med Internet Res 2010;12(2): €22

URL: http://www.jmir.org/2010/2/e22/

doi:10.2196/jmir.1390
PMID: 20562092

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.16

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14728762&dopt=Abstract
http://dx.doi.org/10.1258/135763303322596273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18649810&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9794310&dopt=Abstract
http://dx.doi.org/10.1001/jama.280.15.1321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15876266&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2516.2005.01095.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12794557&dopt=Abstract
http://dx.doi.org/10.1097/00126334-200306010-00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17563558&dopt=Abstract
http://dx.doi.org/10.1097/HJH.0b013e328122d3fc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10022159&dopt=Abstract
http://dx.doi.org/10.1016/S0022-3468(99)90244-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16093516&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsj065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9096169&dopt=Abstract
http://dx.doi.org/10.1542/peds.99.1.e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17288653&dopt=Abstract
http://dx.doi.org/10.1258/135763307779701149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16680738&dopt=Abstract
http://dx.doi.org/10.1002/ajh.20605
http://dx.doi.org/10.2309/java.13-3-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1429414&dopt=Abstract
http://dx.doi.org/10.1097/00004583-199211000-00020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11304106&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11304107&dopt=Abstract
http://www.jmir.org/2010/2/e22/
http://dx.doi.org/10.2196/jmir.1390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20562092&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Gentleset al

©Stephen James Gentles, Cynthia Lokker, K Ann McKibbon. Originally published in the Journal of Medical Internet Research
(http://lwww.jmir.org), 18.06.2010 Thisisan open-accessarticledistributed under theterms 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 licenseinformation
must be included.

http://www.jmir.org/2010/2/e22/ JMed Internet Res 2010 | vol. 12 | iss. 2 | €22 | p.17

(page number not for citation purposes)


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

