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ABSTRACT ARTICLE HISTORY
Introduction: Mobile health (mHealth), an advanced form of eHealth is expected to drastically change Received 26 April 2018
the field of traditional healthcare in the near future as wearables and mobile applications are rapidly Accepted 2 August 2018
increasing in number. The majority of patients with congenital heart disease (CHD) now reach adult- KEYWORDS

hood and this relative young pgtient popqlation seems particularlly su.ited .for.m.HeaIth, as thgy requ.ire Congenital heart disease;
lifelong follow-up, experience high morbidity burden, and were raised in this digital era. In patients with eHealth; mHealth;
acquired heart disease the potential of eHealth has been demonstrated, yet data are still inconclusive. telemonitoring; mobile
Areas covered: In this review of the current literature we evaluated the effect of various eHealth health

interventions in patients with CHD. Our search resulted in a mere 10 studies, which comprised mostly of

children or adolescents with severe CHD. Home-monitoring of saturation and weight through mHealth

was found to be beneficial in patients after palliation procedures, and video conferencing was found to

have a positive effect on anxiety and healthcare utilization.

Expert commentary: Due to high morbidity and mortality in patients with CHD and the promising

results of eHealth interventions, further research is desperately needed.

1. Introduction recurrence of atrial fibrillation and the possibility to instruct
patients and manage the episode, without necessitating a visit
to the hospital [5]. Also the use of smartwatches has been
studied to detect atrial fibrillation with a certain extent of
success [6]. Patients with uncontrolled hypertension showed
better outcome when their blood pressure was monitored
using telemonitoring with provision of telephone support,
compared to a control group [7]. A recent systemic review
on mHealth in patients with congestive heart failure demon-
strated that a variety of mHealth solutions reduced morbidity,
with a trend to decreased mortality and hospital admissions.
Total costs, however, increased due to the implementation of
new technologies [8]. A recent systematic review on the eco-
nomic impact of mHealth in non-CHD patients describes posi-
tive reports on cost outcome of mHealth [9]. So far, however,
results of studies on telemonitoring in acquired heart disease
are conflicting [10].

The advantages of mHealth seem to hold specifically true
for CHD patients, requiring lifelong follow-up at the outpatient
clinic. Symptoms, such as cardiac arrhythmias and heart fail-
ure, often result in visits to the emergency department, hos-
pitalization, or premature death. Currently, CHD patients are
mostly dependent on planned visits to their cardiologists.
Visits to the outpatient clinic are set at predefined times,
irrespective of symptomatology or patients’ needs. Indeed, in
patients with acquired heart disease, such as congestive heart

Mobile health (mHealth), an advanced form of eHealth and a
provision of targeted medical care through mobile technolo-
gies, is expected to drastically change traditional healthcare
structures and is reputed to be cost-effective and even cost-
saving. The growing congenital heart disease (CHD) popula-
tion seems especially prone to benefit from mHealth, as they
are young, familiar with digital applications, and require life-
time follow-up.

Thanks to the progress in cardiothoracic surgery, and med-
ical therapy the large majority of CHD patients now reach
adulthood. The estimated number of CHD patients currently
is around 3000 per million adults and the total population
with CHD is estimated to be 2.4 million in the United States of
America [1-4]. Considering this increasing number of CHD
patients worldwide, an intervention that improves health-
related quality of life (HR-QOL), reduces adverse events, and
decreases the number of hospital visits, will have positive, and
long-term effects on patients’ wellbeing, clinical outcome, and
overall healthcare costs. In theory, mHealth could provide
such an intervention.

In patients with acquired heart disease, several studies have
demonstrated the potential benefits from eHealth. In patients
with paroxysmal atrial fibrillation, telemonitoring through
mHealth provided rapid out-of-hospital diagnoses of
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failure, there is hardly any correlation between outpatient
visits and the occurrence of symptoms [11]. Midterm evalua-
tion and accessible communication with the physician remain
difficult. mHealth seems the perfect solution to provide rou-
tine care for CHD patients, as it provides the possibility to
monitor, diagnose, and treat patients at their request, in
between visits to their health care professional, or at the ear-
liest signs of deterioration in order to prevent emergency
hospitalizations. mHealth has the potential to put the patient
into the lead and is expected to increase HR-QOL and
decrease cardiac morbidity and (unnecessary) visits to the
hospital.

Despite the fact that mHealth could be extremely useful in
the follow-up of CHD patients, and suitable mHealth applica-
tions seem numerous, the effect of mHealth on patients with
CHD remains unknown. We conducted this review of the
current literature with the primary objective to evaluate the
current use of mHealth and its effect in patients with CHD.

2. Methods
2.1. Literature search

Relevant studies were found by searching the PubMed data-
base. Search terms regarding CHD were combined with search
terms regarding adult patients and eHealth. The full search
strategy used for our PubMed search can be found in Box 1.
The last search on PubMed was performed on 1 January 2018.
The search was not restricted to publication date or article

Box 1. PubMed search strategy.

(‘Heart Defects, Congenital'[Mesh] OR congenital heart defect*[tiab] OR
congenital heart diseas*[tiab] OR cardiac abnormalit*[tiab] OR ((heart
[tiab] OR cardiac[tiab] OR cardial*[tiab] OR cardiol*[tiab] OR mitral*
[tiab] OR aorti*[tiab] OR aorta*[tiab] OR pulmon*[tiab] OR tricuspid*
[tiab] OR valv*[tiab]) AND (malform*[tiab] OR anomal*[tiab])) OR ((CHD
[tiab] OR CHDs[tiab]) AND congenit*[tiab]) OR cyanot*[tiab] OR coarct*
[tiab] OR Ebstein*[tiab] OR (tricuspid[tiab] AND (atresi*[tiab] OR
malform*[tiab])) OR ((septal[tiab] OR septum(tiab]) AND defect*[tiab])
OR VSD[tiab] OR ((atrioventric*[tiab] OR atrio-ventr*[tiab] OR AV[tiab])
AND defect*[tiab]) OR Eisenmenger*[tiab] OR Fallot*[tiab] OR (double
outlet*[tiab] AND ventric*[tiab]) OR (transposit*[tiab] AND great[tiab]
AND (arterie*[tiab] OR artery*[tiab] OR vessel*[tiab])) OR ((dextr*[tiab]
OR TGA[tiab]) AND transposit*[tiab]) OR CCTGA*[tiab] OR (Mustard*
[tiab] AND (operation*[tiab] OR surg*[tiab] OR repair*[tiab] OR patient
[tiab] OR patients[tiab] OR procedur*[tiab])) OR Senning*[tiab] OR
Jatene*[tiab] OR ((arteria*[tiab] OR arterie*[tiab] OR artery*[tiab]) AND
switch*[tiab] OR univentricular*[tiab] OR cavo-pulmonar*[tiab] OR
cavopulmonar*[tiab] OR Blalock*[tiab] OR Fontan*[tiab] OR Taussig*
[tiab] OR Norwood*[tiab] OR ((pulmon*[tiab] AND (stenos*[tiab] OR
atres*[tiab])) OR (bicuspid*[tiab] AND (aorti*[tiab] OR aorta*[tiab])) OR
((RV[tiab] OR right ventric*[tiab] OR LV[tiab] OR left ventric*[tiab]) AND
(outflow[tiab] OR tract[tiab]) AND obstruct*[tiab]))

AND

(‘Telemedicine’[MeSH] OR telemedicine[tiab] OR mobile health[tiab] OR
electronic health[tiab] OR mHealth[tiab] OR telehealth[tiab] OR eHealth
[tiab] OR m-health[tiab] OR e-health[tiab] OR home-monitor*[tiab] OR
telecardiolog*[tiab] OR teleconsult*[tiab] OR telemonitor*[tiab] OR
mobile technolog*[tiab] OR internet*[tiab] OR web[tiab] OR SMS[tiab]
OR short message service[tiab] OR ambulatory monitor*[tiab] OR
outpatient monitor*[tiab] OR remote monitor*[tiab] OR digital health
[tiab] OR mobile telephon*[tiab] OR mobile phon*[tiab] OR cell phon*
[tiab] OR cellular phon*[tiab] OR cellular telephon*[tiab] OR
smartphon*[tiab] OR smart phon*[tiab] OR wearable*[tiab] OR mobile
devic*[tiab] OR mobile app*[tiab])

type. However, studies that were not available in full text or
were written in a language other than English were excluded.

2.2, Study selection

Studies were considered for inclusion if they fulfilled the fol-
lowing inclusion criteria: the presence of CHD in any form; an
intervention was performed through some form of eHealth,
outcomes had to comprise the effect of the eHealth interven-
tion. Studies that used a passive form of eHealth, such as
consistent home-monitoring through pacemakers and/or
implantable cardioverter defibrillators, were excluded as we
did not deem this a form of eHealth used by the patient. Case
reports and reviews were also excluded from our study.

2.3. Data extraction

Data were extracted from the studies that met our inclusion
criteria. The following information was extracted from the articles:
first author, publication year, study design, type of CHD of the
patient population, number of included patients, baseline charac-
teristics, type of eHealth intervention, measured outcomes, and
the follow-up duration. Furthermore, we noted the differences in
(cardiac) morbidity and mortality, changes in weight and (un)
planned interventions, and other relevant outcomes.

3. Results
3.1. Search results

Our PubMed search yielded a total of 227 records. Thirteen
additional records were identified through reference screening
(JD). As a result, 240 records were screened for duplicates, one
duplicate was found, after which 239 records were screened on
title and abstract (JD). When in doubt, a second reviewer was
consulted (MW). 194 studies were considered irrelevant, and
the residual 45 studies were screened on full text using the
inclusion- and exclusion-criteria described in the Methods sec-
tion. Thirty-five of those studies were excluded because of the
chosen intervention not being eligible (n = 27), study design
(n = 4), selected outcome measures (n = 2), included patient
population (n = 1), and one study described preliminary data of
the same study. Eventually, 10 studies fulfilled the inclusion
criteria and were included in the review. See Figure 1.

Included studies were published between 2004 and 2017,
and consisted of 994 CHD patients. The largest study included
230 participants, and the smallest study included 24 partici-
pants. Four studies were retrospective studies, two were
observational studies, three were randomized controlled trials,
and one cross sectional study. Study characteristics can be
found in Table 1.

3.2. Patient population

In total, 994 patients were included in our review, of which
569 patients were included in an intervention group, and 425
in a control group. The majority of the included patients were
infants. There was a large variety of CHD type, consisting of
patients with simple, moderate, and complex lesions, such as
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Studies included
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Figure 1. Flowchart of included studies.

Tetralogy of Fallot and hypoplastic left heart syndrome (HLHS).
The majority of studies included patients with a single ven-
tricle circulation.

3.3. Interventions

Five types of eHealth interventions were described. Home-
monitoring of vital parameters, such as heart rate, nutri-
tional intake, weight, and oxygen saturation, was the most
frequently evaluated intervention, used by five of our
included studies [12-16]. Also video conferencing, the cur-
rent needs for disease specific information in preparation
for the development of an online information portal, text-
ing with teens with CHD and eHealth encouragements
through internet, texts or mobile applications were
described [4, 17-20]. The results of the studies are shown
in Table 2.

3.3.1. Home-monitoring

Several studies performed home-monitoring in between two
types of corrective surgery, as survival after stage one sur-
gical palliation remains high and with the aim to improve
outcome and mortality in the interstage period. Ghanayem
et al. [13] were the first to describe home-monitoring in
infants after palliation for HLHS. They performed daily
home-monitoring of body weight and oxygen saturation
to identify the risk of interstage death. Several years later,
Petit, Siehr, and Harahsheh et al. [14-16] performed similar
studies and monitored nutritional intake, weight gain, and
oxygen saturation in a similar patient population.
Castellanos et al. [12], Ghanayem et al. [13], and Siehr
et al. [16] found improved interstage mortality in infants
after palliation. A reduction of complications after stage
two palliation was found by Harahsheh et al. [14].
Ghanayem et al., Harahsheh et al., and Petit et al. [13-15]
found a reduced age at stage two palliation. Also nutritional
status surveillance improved weight at stage two palliation,

Petit et al. [15] and Harahsheh et al. [14] found a significant
improvement in interstage weight gain.

3.3.2. Online disease specific information portal

One study evaluated the current needs and preferences for
disease-specific  evidence-based information in  the
Netherlands in response to an increased demand for patient
information on CHD. Since congenital heart defects can be
complex and diverse, patients often require disease specific
information. Through interviews and comprehensive surveys
the current state of patient information was evaluated, in
preparation of the development of online, disease- and age-
specific information portal. The online portal is currently being
developed and its effect on patients and caregivers is currently
being assessed [4]. Results of questionnaires and interviews
indicated that patient/caregiver disease-specific knowledge is
limited and numeracy was limited. According to the respon-
dents, 38% lacked information that was reliable and available
and thus a reliable and accessible source of information was
needed.

3.3.3. Video conference

Two studies assessed the feasibility and advantages of home-
monitoring of infants with major CHD by videoconference as
this could provide additional information to the cardiologist
and since tele-home care has already become established as a
useful support mechanism for adults with other specific
chronic illnesses [21-23]. McCrossan et al. [17] evaluated the
impact on healthcare resource use and healthcare costs by
using video conferencing and Morgan et al. [18] aimed to
decrease anxiety and to clinically monitor patients by using
video conference versus telephone contact. McCrossan et al.
[17] found that home support using video conferencing
reduced healthcare resource use significantly with a mean of
7.7 health service utilizations in 10 weeks in the video con-
ference group versus 13.3 in the telephone group and 12.9 in
the control group, also in 97% of the video conferences the
clinician felt that the concerns of the parents could be
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Table 2. Summary of results of included studies.
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Author (year)

Results

Home-monitoring(weight, pulse oximetry)

Monitoring vs. no monitoring
Ghanayem et al. (2004) Interstage survival: 100% vs. 84,5% (P = 0.02)
Petit et al. (2011)

In hospital death after S1P: 4.5% vs. 15.3% (P

1-year survival: 83.8% vs. 70.8% (P = 0.002)

Harahsheh et al. (2016) Interstage mortality: 5.4% vs. 2.4% (P = 0.71),

Interstage mortality: 8.3% vs. 12.1% (P = 0.924)
= 0.021)

Weight-for-age z scores: Higher (—1.5 £ 0.97 vs. —1.58 + 1.34, b = 0.30, P = 0.02)

Stage Il weight-for-age z score below —2: Lower likelihood for a (26.5 vs. 31.7%, OR 0.19, P = 0.03)
Weight at stage two: Trend for higher weight (6.14 + 0.82 vs. 6.05 £ 0.97, b = 0.25, P = 0.06)
Complications post stage two: Lower likelihood(18.4 vs. 34.1%, OR 0.16, P = 0.02)

Castellanos et al. (2016)
Interstage mortality absolute reduction: 15%

Interstage mortality: 3.8% vs. 18.9% (P = < 0.001)

Unplanned readmission: 35% increase (P < 0.05)

Major interventions: 17% of all readmissions
Monitoring only

Siehr et al. (2014) Interstage survival: 100%

Readmissions: 19 patients (41%) had 27 readmissions
Interventions: 17 major/minor interventions, 8 major interventions, 9 minor interventions

Video-conferencing

Videoconference vs. telephone only vs. control group

Morgan et al. (2008)
Baseline anxiety: no significant difference

Parental attitude: VC 26.9% more beneficial (95% Cl: 12.9-40.9%, P < 0.0001)

Decrease in anxiety levels and positive change in anxiety levels(P < 0.05)

McCrossan et al. (2012)

Healthcare resource use: mean of 7.7 vs. 13.3 vs. 12.9 per 10 weeks (P < 0.001)

Hospitalization rate: mean of 0 vs 0 vs 0, 5 admission per patient per 10 weeks (P = 0.006)
Clinicians more confident making medical decisions (P = 0.01). Parents more satisfied (P = 0.001)

Text-messaging
Rempel et al. (2014) 67% of teens used text messaging

Contact established: 81%

Benefits: flexibility, ability to respond overtime, information presented in bite-sized amounts, relevant answers to patient
question. Risks: interaction may not be in depth, distraction, invasiveness.

eHealth encouragement for physical activity
eHealth encouragement vs. control
Klausen et al. (2016)

VO2 peak: 43.2 vs. 46.3 ml 02- kg—1- min—1 (P = 0.52).

Physical activity per day: mean 40.3 (SD 21.8) vs. 41.3 (SD 22.9) min/day, not significantly different.
Health-related quality of life, generic: 0.32; 95% Cl —2.39 to 3.14, not significantly different.
Health-related quality of life, disease specific: —0.72, 95% Cl —3.73 to 2.89, not significantly different.

Development of online portal
Etnel et al. (2017)

Patient/caregiver knowledge and numeracy: limited.

Physicians inform patients selectively, patient involvement is sub-optimal.
Disease-specific information: to 38% of patients not available

S1P: stage 1 palliation; OR: odds ratio; VC: videoconference.

properly addressed versus 64% in the telephone group.
Parents were also more content after using video conferen-
cing than after telephone contact only with a questionnaire
score of 4 out of 5 versus 3.6 out of 5. Morgan et al. [15] also
found that parents deemed video conferencing 26.9% more
beneficial than telephone contact. Interestingly in 28.9% of
the telephone contacts clinicians would have had a different
treatment plan if video conferencing was used instead.
Anxiety was significantly lower in the group using video
conference.

3.3.4. Texting

Rempel et al. [19] used text messaging as intervention after
nurse-led intervention for the transition from pediatric to adult
care. Texting based interventions have been studied in multi-
ple patient populations, for example in asthma and HIV and

the intervention was received well but outcomes were not yet
conclusive [24-26]. In patients with CHD, however, text mes-
saging has never been studied. A lot of young adult patients
with CHD are ill-informed about their heart defect and also
have a low attendance rate during follow-up [27,28]. Text
messaging was considered a possible solution. Patients
included in the study were asked to send a text to the study
nurse if they had any questions, as to increase patients’ knowl-
edge and to promote self-management skills. 67% of the
participants chose text messaging as form of communication
and contact was established between participant and nurse in
81%, yet this was mainly nurse-driven as only one participant
asked a question without being prompted by a nurse. In 46%
tailored information was provided to the participants. Text
messaging was found an important additional method of
communication as it resulted in full conversations which
were in-depth and meaningful. Text messaging enabled the
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collection of data about the effectiveness of the clinic based
intervention, also insight in the well-being and health of the
teens was acquired [19].

3.4. eHealth encouragement for physical activity

Adults with CHD have a decreased VO, compared to healthy
individuals. The congenital heart defects may explain these differ-
ences but low levels of physical activity among patients with CHD
may attribute to this problem [29-32]. A previous study has shown
improvement in exercise capacity in patients with a systemic right
ventricle. A comparable study is still ongoing in adults with CHD
[33,34]. Klausen et al. [20] performed a randomized controlled trial,
in which 158 adolescents with complex congenital heart defects
received exercise encouragement through internet, mobile appli-
cations, and text messages, as to improve exercise capacity and
physical activity.

No beneficial effect was found by Klausen et al. with
respect to physical fitness, physical activity, and HR-QOL after
52 weeks of eHealth encouragements through internet,
mobile applications, or SMS.

4. Conclusion

A new era is coming in healthcare with the introduction of
various eHealth and mHealth applications. These applications
showed promising results in specific subgroups of patients
with CHD. The current data, however, were insufficient to
draw definite conclusions due to the low number of per-
formed studies, and the large heterogeneity of selected
patients and chosen interventions. Future research should
define the place of eHealth and mHealth applications in the
management of patients with CHD.

5. Expert commentary

This is the first review article to evaluate the current use,
feasibility, and effect of eHealth interventions in patients
with CHD. We found data to be scarce and heterogeneous,
and predominantly performed in children and adolescents.
This review article demonstrates the necessity of larger-scaled,
high quality trials to assess the tremendous potential of
eHealth in the field of CHD.

The lack of studies on mHealth in CHD patients is surpris-
ing, as mHealth is already implemented in patients with
acquired heart disease to a much greater extent. A recent
overview paper included 19 systematic review articles on
mHealth in patients with acquired congestive heart failure. It
described the effect of a broad range of mHealth interven-
tions, such as telephone-based symptom monitoring, video
consulting, and home-based measurements of vital para-
meters. This overview demonstrated that telemonitoring is
effective in reducing hospitalization and mortality in patients
with congestive heart failure, especially when physiological
monitoring of blood pressure, heart rate, body weight, and
ECG form part of the intervention. The authors suggested to
add mHealth as an integral part of the care of heart failure
patients [8,35]. Patients with atrial fibrillation seem to benefit

from very different mHealth interventions. In these patients,
remote monitoring of heart rate, using single lead ECG, was
found to be more accurate in detecting recurrence of atrial
fibrillation, compared to clinically performed ECGs or Holter-
ECGs [36]. Moreover, mHealth provides the possibility to safely
and quickly manage patients with a recurrence of atrial fibril-
lation [5], and to increase adherence to non-vitamin K antago-
nist oral anticoagulants [37]. In addition, eHealth is beneficial
for patients with uncontrolled hypertension. Patients who
received telephone support combined with remote telemoni-
toring showed better blood pressure compared to the control
group [7].

The CHD population could benefit from the success of
mHealth and eHealth interventions in patients with
acquired heart disease in for instance the detection of
atrial fibrillation [5]. Although the initial heart defect is
corrected at a young age in the large majority of CHD
patients, these patients require lifelong follow-up [38].
Although pathophysiology differs from patients with
acquired heart disease, patients with CHD often suffer
from similar symptoms, with cardiac arrhythmias being
the most common reason for hospital admission, and
heart failure the most frequent cause of premature death
[39,40]. Therefore, lessons learned from mHealth interven-
tions in patients with acquired heart disease should be
used to setup studies on mHealth in CHD.

There is another reason to consider the CHD population
preeminently likely to benefit from mHealth. A recent
study by our group on the current use and future need
of mHealth in CHD demonstrated this relatively young, and
rapidly growing, patient population to be digitally well
connected, with >90% of the patients being in possession
of a smartphone. Although, a mere 14% of adult CHD
patient already used some form of mHealth, the large
majority (75%) expressed interest in the usage of
mHealth [41]. For this patient population, mHealth has
two important potential benefits. First, home-monitoring
of vital parameters at a very young age was found to
improve early recognition of clinical deterioration, and
facilitate swift medical intervention, therewith decreasing
cardiac morbidity and mortality [12,13,16]. The same is
likely to hold true for patients at another stage in their
lives. As CHD patients are often young of age, safety is a
primary concern in de further development of mHealth
interventions and further research is needed on this sub-
ject. Secondly, mHealth has the potential to put the
patient into the lead, as it provides the possibility to
monitor, diagnose, and treat patients at their request,
and to facilitate patient—-physician contact [17,18,20].

There are many drawbacks to perform mHealth studies
in CHD patients, such as safety, privacy, and reimburse-
ment issues. Moreover, the heterogeneity of mHealth inter-
ventions makes it difficult to define a shared focus. This
review article demonstrated, as chosen interventions and
included patient differed to such an extent, that it remains
impossible to draw definite conclusions. Most studies eval-
uated the effect of perioperative home-monitoring in
young patients undergoing corrective cardiothoracic



surgery, mostly with success [12-16]. One study described
the need for development of an online information portal,
on which patient could find information on their condition
and its implications [4]. A very different form of mHealth,
in which contact between patients and their health care
provider was used to facilitate communication through
texting or video conferencing, was found to be satisfactory
for both [17-19]. The lack of evidence, particularly in this
highly attractive CHD population, is the reason for us to
setup a trial that evaluates the effect of telemonitoring of
vital signs in adult CHD patients who are symptomatic with
heart failure and/or arrhythmias. This study is currently still
ongoing.

5.1. Limitations

Our review was predominantly limited by the low number of
performed studies, and the heterogeneity of the included
patients and chosen interventions. Indeed, no adult CHD
patients were included in any of the studies. This makes gen-
eralizability of these data difficult and drawing of any definite
conclusions impossible. A large-scaled, randomized controlled
trial, which includes a large variety of adult CHD patients, is
much needed to evaluate the enormous potential of mHealth
in these patients and to draw more definite conclusions.

6. Five-year view

In the following 5 years it is expected that progression of
eHealth and mHealth will be immense and that successful imple-
mentation in daily healthcare is successful. Application develop-
ment specifically for healthcare will be streamlined compared to
the unrestrained application development in the current era.
Also data security will be ensured as international regulations
will have created an efficient way of personal data management.
Direct access to monitored parameters by physician and patients
will be available and direct feedback and subsequently adequate
treatment will be implemented and ready. Also video conferen-
cing via smartphones will have benefitted the patient—physician
contact in for example immobile patients and will improve
healthcare accessibility. Concluding, the management of
patients with CHD, who will increase in number in the following
years, will be strongly augmented by the use of mHealth.
Additional research will provide information on which patients
and which interventions are most (cost) effective. We anticipate
insurance companies to collaborate with health care providers
to incorporate beneficial and cost-effective eHealth and mHealth
interventions in the standard care as we have seen in patients
with acquired heart disease in the Netherlands.

Key issues

® Patients with CHD are expected to benefit from mHealth
applications since they are relatively young, digitally skillful
and in need for lifelong follow-up.

® cHealth showed promising results in the management of
patients with CHD.

EXPERT REVIEW OF CARDIOVASCULAR THERAPY 633

® Home-monitoring of weight and pulse-oximetry in infants
with CHD predominantly showed a positive effect on inter-
stage mortality.

® Videoconferencing was accepted positively and showed a
reduction of anxiety and healthcare resource usage.

® Various forms of eHealth and mHealth showed potential in
patients with CHD, but the number of data is scarce and
definite conclusions cannot be drawn yet and more data is
needed.
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