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Introduction
Heart failure (HF) is a major cause of mortality and hospitali-
zation,1 the later accounting for up to 2% of health care costs in 
the United States, Europe, and other developed nations2,3 
which represents more than $1 billion of health care costs.4 
Heart failure readmissions reflect a complex interplay with 

cardiovascular complications accounting for about half while 
comorbid factors account for the other half.5 Ambulatory sup-
port programmes such as rehabilitation are associated with 
improved major adverse cardiovascular outcomes (MACE).6 
However, in real-world translation, such gains are limited due 
to disappointing rates of uptake and adherence,7 in part 
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ABSTRACT 

BACkgRoUnD: Telemedicine and digital health technologies hold great promise for improving clinical care of heart failure. However, incon-
sistent and contradictory findings from randomized controlled trials have so far discouraged widespread adoption of digital health in routine 
clinical practice. We undertook this review study to summarize the study outcomes of the use of exploring the evidence for telemedicine in 
the clinical care of patients with heart failure and readmissions.

MeTHoDS: We inspected the references of guidelines and searched PubMed for randomized controlled trials published over the past 10 
years on the use of telemedicine for reducing readmission in heart failure. We utilized a modified realist review approach to identify the 
underlying contextual mechanisms for the intervention(s) in each randomized controlled trial, evaluating outcomes of the intervention and 
understanding how and under what conditions they worked. To provide uniformity, all extracted data were synthesized using adapted 
domains from the taxonomy for disease management created by the Disease Management Taxonomy Writing Group.

ReSUlTS: A total of 12 papers were eligible, 6 of them supporting and 6 others undermining the use of telemedicine for improving heart 
failure readmission. In general terms, those studies not supporting the use of telemedicine were multicentre, publicly funded, with large 
amount of participants, and long duration. The patients had also better rates of treatment with angiotensin-converting enzyme inhibitors/
angiotensin II receptor blocker and beta-blockers, and telemonitoring and automatic transmission of vital signs were less utilized, in com-
parison with the studies in which telemedicine use was supported. The analysis of the environment, intensity, content of interventions, 
method of communication, quality of the underlying model of care and the ability, capability, and interest from health workers can help us to 
envisage probabilities of success of telemedicine use.

ConClUSIonS: A realist lens may aid to understand whom and in which circumstances the use of telemedicine can add any substantial 
value to traditional models of care. Wider outcome criteria beyond major adverse cardiovascular events, for example, cost efficacy, should 
also be considered as appropriate for effecting guidelines on care delivery when robust prognostic therapeutics already exist.
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attributable to access limitations and especially in sparsely pop-
ulated areas.8

In the past years, telemedicine (broadly defined as the use of 
information and communications technology for the delivery 
of health care at a distance)9 has been proposed for the man-
agement of patients with HF. The use of telemedicine present 
potential advantages compared with traditional care delivery 
models, through overcoming geographical, temporal, and 
organizational barriers.10 However, the promising positive out-
comes from the initial trials11-13 have not been later corrobo-
rated by large prospective randomized clinical trials.14-16 
Consequently, there is no evidence for superior outcomes with 
any particular model of care incorporating telecommunication 
technologies, in particular on improving MACE in HF.17

Realist analysis is an approach to review and synthesize 
research evidence on complex interventions, providing explan-
atory analysis not just ‘whether’ but rather ‘what works, how, for 
whom, in what circumstances, in what respects, to what extent, 
and why’ they work (or don’t work), in particular contexts or 
settings.18,19 This approach has also the potential to enable the 
tailoring of interventions and policy to particular purposes, 
particular target groups and particular sets of circumstances20 
and perhaps to decrease unintended negative impacts of inter-
ventions.21 Hence, the success of an intervention through a 
realist lens depends on the characteristics of the participants, 
the institutions, and infrastructures, and in which environ-
ments the intervention is delivered.22 The aim of this review 
was to identify characteristics and contextual factors of tele-
medicine interventions in HF that could affect study outcomes 
by analysing the current literature through a realist lens.

Method
Source of search

We retrieved the randomized controlled trials (RCTs) included 
in the 2016 European Society of Cardiology (ESC) guidelines 
concerning the use of telemedicine in HF. Since the RCTs 
cited in the guidelines do not support the use of telemedicine 
for the management of people with HF, we searched for a com-
parable number of RCTs which are in favour of telemedicine in 
this context. For this purpose, we included MeSH terms and 
free text keywords pertaining to the main concepts of interest 
which were as follows: (a) HF and (b) technology and telemed-
icine. The search was limited to the records published since 
January 2009 and RCTs.

Eligibility criteria and study selection

We considered all RCTs addressing the use of telemedicine or 
remote patient management in the latest ESC guidelines.23 In 
addition, we considered RCTs that met the following criteria: 
(a) HF was the only condition under study; (b) telemedicine 
was used as an intervention; (c) readmission as a main endpoint 
of the study showing an opposite outcome that the studies 

included in the 2016 ESC guidelines; and (d) published in 
English language, in peer-reviewed journals in 2009 onward 
and indexed in PubMed. The exclusion criteria were as follows: 
(a) feasibility/pilot studies or protocol papers; (b) studies 
addressing several comorbidities; and (c) studies addressing 
outcomes from the implementation of implantable devices. 
The results of the electronic search were exported to an 
EndNote library and screened at title/abstract level. The full 
text of potentially relevant papers was obtained and inspected 
for eligibility. Figure 1 shows the flow diagram of the study 
search and selection process.

Data extraction and collection

Two independent reviewers screened and categorized the results 
of each study. To provide uniformity in the analysis of the out-
comes, all extracted data from the included RCTs were synthe-
sized using adapted domains from a well-known taxonomy for 
disease management, created by the American Heart Association, 
and applicable for comparison across interventions.24 Based on 
this system, the information obtained from each RCT was cat-
egorized into 8 different domains: (1) characteristics of the 
patient population, (2) recipient (who received support and data 
results), (3) intervention content (used guidelines, language), (4) 
delivery personnel (known to patient or not; possibility of patient 
to reply and how), (5) methods of communication (telephone, 
Internet), (6) intensity and complexity (how often, how fre-
quently, duration of the intervention), (7) environment (hospital, 
homes, community), and (8) outcome measure (MACE, cost 
efficacy, patient satisfaction or proven non-inferiority).

To simplify data reviewing and table presentation, domain 
1 was titled as ‘Demographics’, domains 2, 4, 6, and 7 were 
grouped and categorized as ‘Characteristics/context of the 
trial’, and domains 3 and 5 as ‘Characteristics of the technol-
ogy’. For domain 8, we collected the primary and secondary 
outcomes of the study and the presence of cost-analysis 
(Tables 1 and 2).

(a) The domain ‘Demographics’ included the following: 
number of participants, mean age and sex of the par-
ticipants, severity of the disease (according to the 
New York Heart Association [NYHA] function 
class), mean left ventricular ejection function (LVEF), 
and percentage of patients on medication (angioten-
sin-converting enzyme inhibitor [ACEi] and beta-
blocker [BB]).

(b) The domain ‘Contextual factors’ included the following: 
number of participating clinical sites (single or multi-
centre), characteristics of the funding body, duration and 
the completion rates of the studies, and a short descrip-
tion of the work methodology.

(c) The domain ‘Characteristics of the technology’ included 
the following: method of communication (telephone, 
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wireless devices, Internet, or a combination of them) and 
whether automatic transmission of vital signs was 
included or not.

(d) The domain ‘Outcomes’ included primary (P) and 
Secondary (S) outcomes of the study and whether usa-
bility, user’s satisfaction, quality of life (QoL), and cost-
effectiveness were included for the study or not.

Finally, and following the domains described above, we 
compared the results from the studies supporting the use of 
telemedicine and the other for those which did not (Figure 2).

Realist analysis approach

A realist analysis aims to identify underlying causal mechanisms 
that may help to understand how an intervention work and 
under what conditions.34 The framework behind the realist 
approach is that specific contexts (C) of a trial interact with 
somewhat different mechanisms (M), which may trigger par-
ticular outcomes (O) (abbreviated as C-M-O).22 In this work, 
we conducted a systematic interpretive cross-case comparison 

between supportive and undermining studies. Based on this 
realist approach, we discussed the importance and the implica-
tions that contextual factors may have in the designing and 
implementation of future telemedicine studies.

Results
A total of 12 papers were eligible and included in this review. 
In 6 of these studies, the outcomes of the intervention sup-
ported the use of telemedicine (to reduce readmission) and in 6 
studies did not.

Studies supporting the use of telemedicine

The outcomes of 6 RCTs25-30 supported in general the use of 
telemedicine to reducing readmission in HF. In total, 2321 
patients were included in these studies, with an average age of 
73 years and approximately 43% female; 67% had moderate-to-
severe decreased function class with a mean LVEF of 42%. In 
average, 42% of the patients had an ischemic etiology for their 
HF. Half of the studies were conducted at a single-centre, and 
mostly funded by private institutions/companies (except for 

Figure 1. Search strategy.
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Pedone et al study, which was granted by a government research 
organization). The total (added) duration of the studies was 
51 months (mean: 8.5 months). Standard medical treatment 
was reported in 5 of the 6 studies, presenting mean rates of 
ACEi/ARB and BB treatment of 72% and 62%, respectively. 
The mean duration of these studies was 8.5 months.

In 4 of the 6 studies (67%), automated transmission of 
vital signs through a telemonitoring (TM) system was 
tested. Structured telephone call (STC) was implemented in 
2 studies (33%). The costs and cost-savings of the telemedi-
cine intervention were specified in 2 of the 5 studies and in 
1 of them was concluded that the costs of the integrated 
technology-based management were more expensive than 
usual care although the cost of adverse events was signifi-
cantly lower.28

Studies undermining the use of telemedicine

Of the outcomes of 6 RCTs,14-16,31-33 5 of them included at 
the 2016 ESC guidelines for HF management23 did not, in 
global terms, support the use of telemedicine in patients with 
HF, compared with usual care. In total, 5241 participants 
were included with an average age of 69 years and approxi-
mately 34% female. Most of the included patients had a 
moderate-to-severe decreased function class (91% in NYHA 
function class II and III) and, from the studies reporting 
mean LVEF (4 of 6), the mean value was 31%. In average, 
52% of the patients had an ischemic etiology for their HF. 
All studies were conducted as multisite studies in different 
regions or clinical sites in the same country. All were con-
ducted in public hospitals, and the studies were mainly 

supported and funded by public governmental funds. The 
total (added) duration of the studies was 52 months (mean: 
12 months). The participants of these studies presented opti-
mal rates of standard medical HF treatment, with 91% on 
treatment with ACE-blocker and 84%, respectively. The 
mean duration of the studies was 12 months.

In 3 studies (50%), no Interned-based TM of health data 
was transmitted. Telephone-based interventions were pre-
sent in most of the studies as a supportive tool and in 3 of 
them, in the form of STC; 3 of the 6 studies (50%) included 
the automatic transmission of vital signs to the TM system. 
All studies included readmission as a primary outcome meas-
ure of the study, either as a single primary endpoint or as a 
combined endpoint with all-cause death. No study addressed 
the satisfaction complains of the users with the technology 
or the possible economic savings derived from telemedicine 
adoption.

Comparison of quantif iable results (in %) from 
non-supportive and supportive studies

All results from non-supportive and supportive studies were 
represented in a comparative manner, as shown in Figure 2.

Demographics. A larger number of participants were included 
in the studies not supporting the use of telemedicine (5241 vs 
2296). Of them, 34% were females (vs 40%). The percentage of 
participants in NYHA functional class II and III was 91% (vs 
77%). Of all the included studies, only 2 (one in the supportive 
and the other in the non-supportive group) specifically reported 
the percentage of patients with a LVEF > 40% (HF with 

Figure 2. Comparison of the accumulative results (%) of supportive and non-supportive trials. ACEi indicates angiotensin-converting enzyme inhibitor; 

BB, beta-blockers; LVEF, left ventricular ejection function; STC, structured telephone call; TM, telemonitoring.
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preserved ejection fraction [HFpEF]; 29% of the included 
patients in Chaudry’s study [non-supportive] vs 20% in Fer-
rante’s study [supportive]). In general, the mean LVEF was 
lower in the not-supportive studies compared to the supportive 
ones (32% vs 42%).

Context. All non-supportive studies were conducted in more 
than one clinical setting and funded by a public organization, 
meanwhile, only 50% of the supportive studies presented these 
characteristics. Completion rates were 78% versus 87% and the 
mean duration of the studies differed from 11 months for the 
non-supportive to 8 months for the supportive ones. In relation 
to medication, ACE and BB were, in general, more utilised in 
the patients participating in non-supportive studies (91% vs 
72% for ACE and 84% vs 62% for BB).

Technology. Internet-based TM was used in 50% of the non-
supportive studies and in almost 70% of the supportive RCTs 
(same percentages regarding the automatic transmission of 
vital signs). Telephone SCS was utilized in 50% of the non-
supportive RCTs and slightly above 30% in the supportive 
ones.

Discussion
Readmission for HF remains a challenge in the treatment of 
affected patients. Strategies to reduce readmissions include 
the use of remote monitoring in the hope that, the early 
detection of clinical worsening may provide an avenue 
through which therapeutic interventions can be made to pre-
vent a readmission.35 However, to date, no clear evidence has 
demonstrated the efficacy of this strategy in reducing admis-
sions. According to the realist lens, we have analysed a vari-
ety of factors, inherent and specific to each study that can 
trigger different mechanisms to produce different outcomes 
in response to similar interventions. Hence, the results from 
an intervention may differ depending, for example, on the 
characteristics of the site where the intervention occurs, 
including the attitude that clinicians and patients adopt in 
response to the technology utilized. In an effort to achieve a 
better understanding of these ‘surrounding’ factors, we 
applied a realist lens to this study in which dissimilarities in 
a patient population, context, and technology could explain 
divergent results from similar interventions. We decided to 
exclude the implantable devices studies in this review, as we 
considered that the characteristics of the population included 
in these studies (more often patients presenting a more 
advanced stage of disease) along with a more homogeneous 
context among the study centres and the funding sources 
(generally conducted in main public hospitals) could inter-
fere in the results of our analysis. Finally, to provide a system-
atic base to this discussion, we have utilized the Taxonomy 
domain covered by Krumholz et al24 basis to model a realist 
approach.

Patient population

Although generally collected in the trials, the respective authors 
have not signalled age and sex to influence their study out-
comes. Our comparative findings neither support any relevant 
differences. Comorbidities and severity of disease were also 
generally reported in the studies but from our results, most of 
the included patients in the trials presented similar rates of 
comorbidities and most of the included patients presented a 
moderate-to-severe depressed function class. In this regard, 
even if the mean LVEF was consistently reported, only 2 
authors considered the importance of reporting the percentage 
of patients with HFpEF. This is a very important observation 
as the different outcomes of the trials could be explained by 
variable representation of reduced versus preserved EF patients 
and the debate whether or not the management of each pheno-
type should be similar or different remains open. In addition, 
although ‘standard care’ is well established for HFrEF (such as 
the use of ACEi/ARB and BB), there is less consensus and 
guidance on the treatment of HFpEF. Thereby, it could appear 
that studies supporting the use of telemedicine patients were 
not receiving optimal medical treatment in terms of lower use 
of ACEI/ARB and BB. However, these studies included more 
patients with LVEF > 40% in whom no treatment with a class 
I recommendation has been established so we may conclude 
that it is not possible to directly compare these studies without 
accounting for the number of patients with preserved LVEF.

Notably, none of the studies addressed the level of literacy of 
the participants, that is, the magnitude of use or the grade of 
acceptance of technologies such as computers, smartphones 
and wearable devices, and/or their use of social media such as 
Facebook or Twitter.

Recipient

The characteristics of nominated patients and control group 
and their support channels (GP/specialist/allied health/hospi-
tals) may play an important role to predetermine the outcomes 
of a given intervention. In general, underlying social and edu-
cational characteristics of the participants and the functioning 
of the health structures have not been deeply explained, as they 
may have been considered ‘out of the scope’ in traditional clini-
cal trials.

The intervention content

Optimal medication management is an important factor 
that could explain study outcome differences. The adoption 
of telemedicine may not have the same opportunity to show 
benefits in a stable and optimally well-treated population of 
HF patients compared with a more unstable population 
with a higher risk for prompt worsening. The importance of 
these factors can be observed at the TIM-HF and the 
BEAT-HF studies. In the TIM-HF population, although 
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medication rates were not specifically reported, only 10% 
experienced a cardiac event during the 24 months of the 
study. In addition, also the control group of the study was 
followed up by highly trained clinicians of an exclusively 
dedicated HF out-patient services were responsible to fol-
low up all participants, including those in the control group 
of the study. The BEAT-HF had an extremely well-treated 
cohort of patients, including the control group, which could 
contribute to explain failure to reduce readmission following 
telemedicine use in this study.

Delivery personnel

Multiple options depend on locations and availability of per-
sonnel. In general, beyond general terms, such as ‘specialized 
nurses’, we have failed finding information on the capacity or 
the educative level of personnel resources aimed to deliver pro-
ductive interactions between patients and care providers.

Method of communication

The success of telemedicine may rely on the capacity of the 
technology to facilitate a prompt detection of clinical deterio-
ration signs, enabling counteractive interventions to prevent 
worsening and eventually prevent readmission.36 Hence, auto-
mated transmission of vital signs into the chosen technology 
(including weight, heart rate, blood pressure, and electrocardio-
gram) could theoretically increase the possibility of success. 
From our review, this hypothesis could be corroborated as most 
of the trials supporting the use of telemedicine presented some 
kind of automated transmission of vital signs. On the contrary, 
the Tele-HF, INH, and TEHAF trials, which failed to identify 
any impact on MACE were not designed to deliver timely 
monitoring of physiological health data. In fact, previous stud-
ies analysing the effects of intensive nursing support after hos-
pital discharge in comparison with standard care but without 
technology support failed identifying possible benefits on 
improving MACEs.37

Intensity and complexity

The duration, frequency, and complexity of a telemedicine pro-
gramme are highly relevant to pre-determine the adherence to 
the intervention which may, in turn, contribute to determine 
the outcomes of this intervention. As an example, the BEAT-
study and the Tele-HF, considered as an example of the largest 
telemedicine studies in HF, concluded that daily automated 
monitoring did not show significant differences in MACE 
compared with usual care. However, the low adherence to the 
programmes in these studies could have affected their results 
and their subsequent conclusions. In fact, the experience from 
the DIAL-study, another large long-term study utilizing simi-
lar approach (expert nursing staff collected health data via 
phone and encouraged patients to adhere to the programme) 

showed good adherence of patients with significant reduction 
of readmission in this cohort of patients.

Environment

The characteristics of the settings in which the telemedicine 
solutions have been trialled (small clinics vs large hospitals, 
rural vs urban or even funding sources of a study) could play an 
important role to determine the outcomes of a given 
intervention.

From our review, those interventions with a fewer number 
of participants, funded or co-funded by private companies/
organizations, conducted during shorter periods of time at 
homogeneous single clinical settings (though academic medi-
cal centres) have supported the use of telemedicine. As an 
exemption, we appreciated divergent results in a study con-
ducted in multiple settings of rural areas29 (in contrast with the 
majority of studies conducted in urban populations), which 
may support the hypothesis that the characteristics of the set-
tings in which the telemedicine solutions are trialled are highly 
relevant.20 We have shown that most of the multi-centre larger 
RCTs, granted by public or governmental organizations, 
showed less probabilities to demonstrate significant clinical 
benefits. However, private funded single-sited studies were 
more prompt to address and report the economic outcomes of 
their interventions. Large, public funded, multisite RCTs did 
not mention economic analysis in their results.

Outcome measure

Readmission was included in all studies as a primary endpoint, 
either alone or as a composite along with mortality. Most of the 
secondary endpoints included hospitalization for any reason or 
HF, death from any cause, and the number of days in hospital. 
Only in the BEAT-study, the QoL of the patients, the satisfac-
tion with care, and use of medication were included during the 
individual telephone interviews along the study, although they 
were not finally evaluated as an endpoint or outcome of the 
study.

Future Work
Following the results and the discussion structure of this review, 
we propose some considerations for future studies:

1. Age, sex, and co-morbidities may be less relevant to pre-
dict the outcomes of a telemedicine intervention in peo-
ple with HF, whereas the literacy level of the users and 
their prior acceptance of technology represent relevant 
factors which need to be addressed.

2. The capacity of telemedicine to anticipate decompensation 
signs with enough lead time to permit prompt and timely 
intervention seems only be possible when a whole feedback 
loop is functioning. In fact, some of the critical parameters 
used in telemedicine could capture deterioration too late to 
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provide a meaningful intervention. The produced data flow 
must be captured in a timely fashion, adequately inter-
preted and responded to, which implies a well-trained tel-
ehealth workforce. Patients must promptly receive and 
implement treatment recommendations from the caregiv-
ers and, finally, the system must provide timely feedback to 
confirm resolution of the problem or indicate the need for 
further intervention. Disruptions or delay in execution of 
any of the components in this feedback loop will blunt the 
potential effect of the technology.38

3. The ability to prevent HF hospitalizations is dependent 
on delivery of an effective medical intervention. The tri-
als used for this review were highly variable in their pro-
tocol-directed delivery of medical interventions. For 
example, changes in heart rate, weight, or other symp-
toms capture by telemedicine did not require specific 
medication adjustments and follow up monitoring to 
ensure an expected response to a delivered intervention 
was not always mandated. In other words, if a patient’s 
weight increased, it was not required to increase medica-
tions until weight decreased again, or to escalate changes 
in medications if weight did not decrease. Such factors 
are extremely important when contemplating the success 
or failure of an approach to reduce HF readmissions as 
the presence or absence of required medical action may 
be the single most important factor in determining the 
success versus failure of a telemedicine trial. We may 
conclude that the type of medical management used, and 
the grade of adherence to the ‘protocol-driven patient 
management plan’ should be additional comparative 
domains to analyse in future studies.

4. It is uncertain whether the results from small, homoge-
neous, single centre clinical trials can be generalized to 
larger community-based populations. However, con-
ducting small-scale telemedicine projects testing a 
small number of elements and allowing for an iterative 
approach, that is, trial and error, with subsequent refine-
ment, could enable the development the specific diverse 
elements to be brought together for further larger 
trials.

5. The levels of satisfaction from all users in respect to the 
intervention, including possible impact on the QoL of the 
patients and on staff workload have not been, in general, 
included in the current literature. In this regard, the intro-
duction of person-centred participatory design methodol-
ogy and systematic analysis of qualitative outcomes, such 
as user’s satisfaction and QoL,39 can lead to improve the 
outcomes of further interventions. This engagement with 
the potential telemedicine customers may represent the 
best opportunity for progress by partnering with local sys-
tems who are engaged with the complexity of their ideas 
group, empowering them to devise technological solutions 
which work (or not) to augment their capacities to care, 
optimize, remotely monitor, remotely educate/train, and 

rapidly intervene in deteriorating states, often within their 
limited resources.

6. The description of the characteristics of the usual care 
(control) group from which the telemedicine interven-
tion compares with should be emphasized for future 
studies. This approach will allow us to contextualize the 
real impact of our intervention and the context in which 
this intervention may (or may not) work.

7. The adoption of telemedicine in HF care should be able 
to demonstrate non-inferiority (or superiority) results. 
However, demonstrating superiority of a new solution in 
terms of quality or cost effectiveness of treatment could 
not be always indispensable, as the telemedicine/e-health 
solution/application can, even with similar clinical 
results, have other types of advantages, including saving 
travelling time or other costs such as parking.40 In this 
regard, the more sophisticated the telemedicine solution 
under trial, the higher the associated costs, and the lower 
the chance to demonstrate a substantial benefit in terms 
of cost-effectiveness.

8. Finally, it could be concluded that the heterogeneity of 
all the components analysed in the reviewed studies 
could in part explain the disparity of outcomes and the 
inconsistency of results when analysing in literature the 
efficacy of telemedicine to reduce readmission in HF. In 
fact, the recent publication of the TIM-HF 2 study41 
(that, for chronological reasons, could not be included in 
this review) utilized the gained knowledge from the 
TIM-HF15 demonstrating that a structured and holistic 
telemedicine intervention was able to reduce all-cause 
mortality and time spent in hospital in a selected popula-
tion of patients with HF.

Limitations of This Study
One of the limitations of this study is that we did not adopt an 
overarching definition of telemedicine. The term telemedicine 
may also refer to implantable technological solutions including 
intra-arterial hemodynamic sensors in the pulmonary artery 
and implantable intra-cardiac devices (ICDs, pacemakers), 
which can be used in a ‘remote’ fashion to manage HF. However, 
for methodological reasons explained above in the discussion, 
the present review has not compared the results of RCTs trial-
ling implantable devices. This work would require a separate 
review and analysis that could be motivated as a complemen-
tary information to the present review.

Conclusion
To realize potential and measurable benefits of telemedicine 
and innovative communication technologies in HF popula-
tions, complex challenges of integration in real clinical settings 
must be faced. By using a realist approach, we have highlighted 
the impact that contextual factors may have on the outcomes 
from existing large RCTs. The pre-existing model of care, the 
grade of adoption of the technology from all users, the method 
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of communication between patients and caregivers, and the 
ability, capability, and motivation from the caregivers to main-
tain the integrity of feedback loops (collect, process, and react 
on the generated health data) are important factors to deter-
mine to whom and in which circumstances may telemedicine 
contribute to improve readmission in HF.
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