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Abstract:

Objectives - This study aims to identify: i) the most relevant chronic diseases in terms of the use of
technologies for ageing in place to support home monitoring; and ii) types, outcomes and impacts of
technologies for ageing in place being used to support home monitoring. Methods - A systematic review of
reviews and meta-analysis was performed based on a search of the literature. Results - A total of 35 reviews
and meta-analysis across 4 chronic diseases, diabetes, congestive heart failure, chronic obstructive
pulmonary disease, and hypertension, were retrieved. These studies compare home monitoring supported by
different technologies with usual care. Conclusion - Home monitoring has positive effects in various health
related outcomes, but further research is required to allow its incorporation in the clinical practice.

1

BACKGROUND

The active ageing concept refers not only to the
ability to be physically active or have an occupation,
but also to be able to participate in social, economic,
cultural, civil or spiritual matters (Kickbusch and
Nutbeam, 1998; World Health Organization, 2002).
Therefore, the older adults, even when having some
kind of pathology or disability, should continue to
contribute actively in social terms, together with
their family, friends and community (Kickbusch and
Nutbeam, 1998). In this context, information
technologies have a key role in the promotion of
human functioning and in the mitigation of
limitations, particularly the ones resulting from the
natural ageing process (Queirós, 2013; 2015).
Technological solutions emerge as potentially
cost-effective to meet the needs of citizens and to
promote the services reorganization (Genet et al.,
2011), which are the aims of concepts such as
Medicine 2.0 (Eysenbach, 2008), connected health
(Kvedar, Coye, and Everett, 2014), or holistic health
(Mori et al., 2013; Koch, 2013). In particular,
technologies for ageing in place (Connelly, Mokhtari
and Falk, 2014) can overcome multiple impairments,
including declines in cognitive and functional

abilities (Teixeira et al., 2013; Cruz et al., 2013;
2014) and, consequently, can allow older adults to
live safely, independently, autonomously, and
comfortably, without being required to leave their
own residences, but with the necessary support
services to their changing needs (Pastalan, 1990).
The present study is part of a medium term
project that aims to systematize current evidence of
technologies for ageing in place. Particularly, a
systematic review of reviews and meta-anaysis was
perform to identify technologies being used to
support home monitoring of patients with chronic
diseases, not specifically designed for older adults,
but that can be used by this population, and to
analyse how these tecnologies impact health related
outcomes.
There are several reviews of reviews related to
home care of patients with chronic diseases
(Househ, 2014; McBain, Shipley and Newman,
2015; Kitsiou, Paré and Jaana, 2015; Slev, 2016).
However, these reviews focus on specific
technologies (e.g. short message services (Househ,
2014), or specific pathologies (e.g. congestive heart
failure (Kitsiou, Paré and Jaana, 2015)). Therefore,
the broad analysis of the study reported in the
present article is useful to inform: i) the practitioners
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about the available home monitoring solutions; and
ii) the researchers about home monitoring issues that
are being object of research.

2

METHODS

Considered the aforementioned objective, the
systematic review of reviews and meta-analysis
reported in the present article was informed by the
following research questions:
 What are the most relevant chronic diseases in
terms of the use of technologies for ageing in
place to support home monitoring?
 What are the types, outcomes and impacts of
technologies for ageing in place being used to
support home monitoring?
In order to determine the most appropriate search
strategy, an initial scoping study was conducted. The
outcomes of this process were discussed with
various researchers and captured in a review
protocol with explicit descriptions of the methods to
be used and the steps to be taken.
The resources considered to be searched were
two general databases (i.e. Web of Science and
Scopus) and two specific databases (i.e. PubMed, a
medical sciences database, and IEEE Explorer, a
technological database).
The list of keywords for the systematic review
was created through three steps:
 First, health related and technological terms
were selected for a draft search strategy based
on the terminology that the authors were
familiar due to their background readings. A
preliminary search with the identified
keywords was tested by two authors.
 Afterwards, the two authors carried out a hand
search of the table of contents of three
relevant journals: Journal of Telemedicine and
Telecare, Telemedicine and Ehealth and
Journal of Medical Internet Research.
 Finally, new keywords were introduced in
order to gather articles of the mentioned
journals that were not retrieved in the previous
queries.
The queries that resulted from these successive
refinements intended to include: i) all the reviews
where any of the keywords ‘telecare’, ‘telehealth’,
‘telemedicine’, ‘homecare’, ‘telemonitoring’, ‘home
monitoring’,
‘remote monitoring´, ehealth´,
‘telerehabilitation’, ‘mobile health’, ‘mhealth’ or
‘assisted living’ were presented in the title or
abstract; and ii) all the reviews where any the
keywords
‘technology-based’,
‘information

technology’, ‘information and communication’,
‘internet-based’,
‘web-based’,
‘on-line’,
‘smartphones’, ‘mobile apps’, ‘mobile phone’,
‘monitoring devices’ or ‘consumer health
information’ were presented in the title or abstract
together with any of the keywords ‘healthcare’,
‘health care’, ‘patient’, ‘chronic disease’, ‘older’ or
‘elderly’.
The search was limited to articles in English, but
conducted in any country, and performed on 30 of
April of 2016, to include reviews published during
the preceding 10 years.

2.1

Inclusion and Exclusion Criteria

The study reported in the present article included
reviews and meta-analysis related to technological
solutions that can be used to support home
monitoring of older adults living with a chronic
disease. Chronic disease is defined as an illness that
is prolonged in duration, has a non-self-limited
nature, is rarely cured completely and is associated
with persistent and recurring health problems
(Thrall, 2005; Australian Institute of Health and
Welfare, 2006).
Since the scientific literature presents a large
number of articles that report studies related to home
monitoring, it was planned to include systematic
reviews or meta-analysis only.
The authors excluded all the articles not
published in English or that report systematic
reviews of reviews. Furthermore, the authors also
excluded all the reviews and meta-analysis reporting
solutions that: i) are not focused on the monitoring
of health conditions; ii) target more than one chronic
condition (e.g. diabetes together with congestive
heart failure); iii) target long-term health condition
not related to older patients (e.g. paediatric
conditions); iv) do not target the patients (i.e. studies
that were clinicians focused or were intended
primary to deal with the problems of caregivers
rather than the patients); and v) were designed to be
used in an institutional environment and not in the
domicile of the patients.

2.2

Review Selection

After the removal of duplicates and articles not
published in English, the selection of the remainder
articles was performed by two authors in three steps:
 First, the authors assessed all titles for
relevance and those clearly not meeting the
inclusion criteria were removed.

67

HEALTHINF 2017 - 10th International Conference on Health Informatics



Afterwards the abstracts of the retrieved
articles were assessed against the inclusion
and exclusion criteria.
 Finally, authors assessed the full text of the
articles according to the outlined inclusion and
exclusion criteria.
In all these three steps any disagreement between
the two authors was discussed and resolved by
consensus.

2.3

diseases - 31 articles; iv) the studies are not
systematic literature reviews or meta-analysis - 12
articles - or are reviews of reviews - 3 articles; v) the
target users are not the patients but the caregivers - 8
articles; vi) the reported solutions are to be used in
an institutional environment or are related to acute
conditions - 4 articles; vi) the studies were not
reported in English - 5 articles.
Articles found (n=2681):

Data Extraction

Web Of Science (n=1263);
Scopus (n=550);

The following characteristics of the retrieved articles
were extracted: i) authors, title and year of
publication; ii) aims of the review or meta-analysis;
iii) target chronic disease; iv) technologies being
used; v) search strategy; vi) inclusion and exclusion
criteria; vii) quality assessment; viii) data extraction
procedure; ix) total number of primary studies; x)
total number of random clinical trials (RCT); xi)
total number of participants; xii) primary outcomes;
xiii)
secondary
outcomes;
xiv)
author’s
interpretations; and xv) author’s conclusions.
The relevant data were extracted and recorded
independently by two authors. Once more, any
disagreement between the two authors was discussed
and resolved by consensus.

3

RESULTS

The present study comprises a narrative synthesis of
the retrieved systematic reviews and meta-analyses
and followed the guidelines of the Preferred
Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) (Moher, 2009). Figure 1
presents the respective flowchart.
A total of 2681 articles were retrieved from the
initial searches on PubMed (822 articles), Web of
Science (1263 articles), Scopus (550 articles) and
IEEE Explorer (46 articles). The initial screening
yielded 1429 articles by removing the duplicates
(1210 articles) or the articles without abstracts or
without the names of the authors (42 articles). After
exclusions based on title alone 563 articles were
retrieved. Additionally, 315 articles were eliminated
based upon review of their abstracts.
The full texts of the 248 remaining articles were
assessed and 213 articles were eliminated, due to the
following reasons: i) the studies target multiple
chronic diseases - 102 articles; ii) the main goals of
the studies are health promotion related to general
population - 48 articles; iii) the studies are not
focused on home monitoring of patients with chronic
68

PubMed (n=822);
IEEE Explorer (n=46).

Articles

excluded

by

preliminary

screening (n=2079):
Duplicate articles (n=1210);
Articles without abstracts (n=42);
Excluded based on titles (n=512);
Excluded based on abstracts
(n=315).

Articles underwent full review (n=248).

Excluded based on the full review
(n=213).

Total number of articles (n=35).

Figure 1: PRISMA Flowchart.

3.1

Characteristics of the Studies

The 35 resulting articles from the filtered queries
synthesize evidence of home monitoring to support
patients with chronic diseases. After an analysis of
the full text of the retrieved articles, they were
categorized into 4 clinical domains: i) diabetes - 20
articles; ii) congestive heart failure - 9 articles; iii)
chronic obstructive pulmonary disease - 5 articles;
and iv) hypertension - 1 article. The following
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subsections present the results of these 4 categories.

3.2

Diabetes

Of the 35 retrieved articles, 20 dealt with home
monitoring of patients with diabetes. A significant
number of articles focuses both type 1 and type 2
diabetes (Jaana and Paré, 2007; Verhoeven et al.,
2007; Baron, McBain and Newman, 2012; El-Gayar,
2013; van Vugt et al., 2013; Or and Tao, 2014;
Huang et al., 2015; Tildesley, Po and Ross, 2015;
Riazi et al., 2015; Garabedian, Ross-Degnan and
Wharam, 2015). Others articles focus type 2 diabetes
(Jackson, 2006; Ramadas et al., 2011; Frazetta,
Willet and Fairchild, 2012; Cassimatis and
Kavanagh, 2012; Tao and Or, 2013; Huang et al.,
2015; Hunt, 2015; Ortiz, Felix and Sosa, 2015;
Arambepola, 2016). Only one of the retrieved
studies focuses exclusively on type 1 diabetes
(Peterson, 2014).
By principle, the articles of the diabetes category
include primary studies with high quality scientific
evidence. All the 20 retrieved articles considered
RCT primary studies and 11 of them considered
RCT as one of the inclusion criteria (Jaana and Paré,
2007; Verhoeven et al., 2007; Cassimatis and
Kavanagh, 2012; Baron, McBain and Newman,
2012; Pal et al., 2013; Tao and Or, 2013; van Vugt
et al., 2013; Or and Tao, 2014; Huang et al., 2015;
Tildesley, Po and Ross, 2015; Arambepola, 2016).
On the other hand, aggregating all the primary
studies included in the 20 studies of the diabetes
category it is evident that the number of the involved
patients is relatively significant (e.g. 1 article reports
the involvement of 3578 patients (Pal et al., 2013)
and other reports the involvement of 3798 patients
(Huang et al., 2015)).
In technological terms, several articles (Ramadas
et al., 2011; Frazetta, Willet and Fairchild, 2012; ElGayar, 2013; Pal et al.; Tao and Or, 2013; van Vugt
et al., 2013; Huang et al., 2015; Tildesley, Po and
Ross, 2015; Riazi et al., 2015; Hunt, 2015) refer
web-based applications (Table 1). In general, these
applications allow synchronous (e.g. instant
messaging or chat) and asynchronous (e.g. electronic
mail or bulletin board) communications together
with web pages to register clinical parameters (e.g.
weight or blood pressure) and medication.
Besides web-based applications, there are other
technological solutions reported in different articles:
 Computer-assisted applications integrating the
management of clinical data with electronic
practice guidelines, reminder systems, and

feedback to the patients (Jackson, 2006; ElGayar, 2013).
 Smartphones (i.e. standalone smartphones and
smartphones integrating specific devices such
as glucometers for automatic glucose level
upload) (Frazetta, Willet and Fairchild, 2012;
Cassimatis and Kavanagh, 2012; Baron,
McBain and Newman, 2012; El-Gayar, 2013;
Pal et al., 2013; Peterson, 2014; Tildesley, Po
and Ross, 2015; Garabedian, Ross-Degnan
and Wharam, 2015; Hunt, 2015; Ortiz, Felix
and Sosa, 2015; Arambepola, 2016).
 Automatic patient data transmission by means
of monitoring devices (i.e. devices to monitor
vital signals or devices to monitor behaviour
outcomes
such
as
pedometers
or
accelerometers connected by wireless
communications to monitor physical activity
(Jaana and Paré, 2007)).
 Video-conference (Verhoeven et al., 2007; ElGayar et al., 2013).
 Telephone calls (Riazi et al., 2015).
The main outcome of most of the articles
included in the diabetes category is the control of
glycaemia by using glycosylated haemoglobin
(HbA1c) as a proxy. However, in all the studies, this
aim is complemented with other health related
outcomes (e.g. health related quality of life
(Verhoeven et al., 2007; Ramadas et al., 2011; Pal et
al., 2013; van Vugt et al., 2013), weight (Ramadas et
al., 2011; Pal et al., 2013; Huang et al., 2015;
Garabedian, Ross-Degnan and Wharam, 2015),
depression (Pal et al., 2013), blood pressure
(Verhoeven et al., 2007; Or and Tao, 2014; Riazi et
al., 2015; Garabedian, Ross-Degnan and Wharam,
2015), cholesterol level (Ramadas et al., 2011; Or
and Tao, 2014), triglycemius level (Or and Tao,
2014), fluctuation index (Ramadas et al., 2011)),
behaviour outcomes (e.g. physical activity)
(Jackson, 2006; Verhoeven et al., 2007; Ramadas et
al., 2011; Cassimatis and Kavanagh, 2012; van Vugt
et al., 2013; Riazi et al., 2015; Garabedian, RossDegnan and Wharam, 2015; Hunt, 2015;
Arambepola,
2016),
patient
self-motivation
(Tildesley, Po and Ross, 2015), patient-clinician
communication (Tildesley, Po and Ross, 2015),
medication adherence (Cassimatis and Kavanagh,
2012; Hunt, 2015) ), and structural outcomes related
to care coordination (Jaana and Paré, 2007;
Verhoeven et al., 2007).
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Table 1: Articles that focus diabetes.
Study

(*)

Technology

Web-based
applications,
Jackson et
computer assisted applications 26/14
al., 2006
and standard telephone calls
Automatic
patient
data
Jaana et al.,
transmission by means of 17/17
2007
monitoring devices
Verhoeven
et al., 2007

Video-conference

39/39

Ramadas et
Web-based applications
al., 2011

13/8

Frazettaet
al., 2012

Smartphones

7/7

Cassimatis
et al., 2012

Smartphones

13/13

Baron,
et
Smartphones
al., 2012

24/24

Web-based
applications,
El-Gayar et smartphones, computer assisted
104/60
al., 2013
applications
and
videoconference
Pal et al., Web-based applications
2013
smartphones

and

16/16

Tao et al.,
Web-based applications
2013

43/43

van Vugt et
Web-based applications
al., 2013

13/13

Or et
2014

Web-based applications

67/67

Smartphones

14/1

al.,

Peterson

Huang
et Web-based applications
al., 2015
standard telephone calls

and

Tildesley et Web-based applications
al., 2015
smartphones

and

Riazi et al., Web-based applications
2015
standard telephone calls

and

Garabedian
et al., 2015

Smartphones

Hunt, 2015

Web-based applications
smartphones

18/18
22/22
67/52
1479

and

14/9

Ortiz et al.,
Smartphones
2015

8/4

Arambepola
Smartphones
et al., 2016

13/13

(*) Number of RCT included in the review / Number of
primary studies include in the review.
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Most of the articles of the diabetes category
report moderate to large significant reduction of
HbA1c when compared with usual care (Jackson,
2006; Jaana and Paré, 2007; Frazetta, Willet and
Fairchild, 2012; Cassimatis and Kavanagh, 2012;
Tao and Or, 2013; Or and Tao, 2014; Peterson,
2014; Huang et al., 2015; Tildesley, Po and Ross,
2015; Riazi et al., 2015; Garabedian, Ross-Degnan
and Wharam, 2015; Hunt, 2015; Ortiz, Felix and
Sosa, 2015; Arambepola, 2016). However, several
studies are not conclusive about the reduction of
HbA1c (Verhoeven et al., 2007; Ramadas et al.,
2011; Baron, McBain and Newman, 2012; Pal et al.,
2013). In particular, computer-based diabetes selfmanagement interventions (Pal et al., 2013) and
consultations supported by video-conference
(Verhoeven et al., 2007) appear to have a small
beneficial effect on glycaemia control.
An article (El-Gayar et al., 2013) reporting
research gaps of the technological approaches
identifies the need to improve the usability of the
applications as well the need for more
comprehensive solutions, including real-time
feedback to the patients and the integration of
electronic health records systems supporting the
service providers.

3.3

Congestive Heart Failure

The number of RCT and non-RCT primary studies
included in the 9 articles dealing with congestive
heart failure varies from 9 to 42 (Table 2). The
majority of the articles (i.e. 6 articles (Chaudhry et
al., 2007; Dang, Dimmick and Kelkar, 2009;
Polisena et al., 2010a; Ciere, Cartwright and
Newman, 2012; Conway, Inglis and Clark, 2014;
Nakamura, Koga and Iseki, 2014)) considered RCT
as one of the inclusion criteria.
Considering the supporting technologies (Table
2), automatic patient data transmission by means of
monitoring devices is being used together with
video-conference and standard telephone calls to
allow the assessment of symptoms and vital signs, as
well as the transmission of automatic alarms.
In terms of clinical outcomes, the main concerns
are the impacts of home monitoring in heart failurerelated hospitalizations and all-cause mortality
(Conway, Inglis and Clark, 2014) when compared
with usual care. However, several secondary
outcomes are also considered such as self-care
behaviour (e.g. adherence to prescribed medication,
daily weighing or adherence to exercise
recommendations (Ciere, Cartwright and Newman,
2012)).

Technologies for Ageing in Place to Support Home Monitoring of Patients with Chronic Diseases

Table 2: Articles that focus congestive heart failure.
Study

Technology

(*)

Automatic
patient
data
Martínez et
transmission by means of 42/13
al., 2006
monitoring devices
Automatic
patient
data
Chaudhry et transmission by means of
9/9
al., 2007
monitoring devices and standard
telephone calls
Automatic
patient
data
Clark et al., transmission by means of
14/14
2007
monitoring devices and standard
telephone calls
Automatic
patient
data
Dang et al.,
transmission by means of 9/9
2009
monitoring devices
Automatic
patient
data
Polisena et
transmission by means of 9/9
al., 2010a
monitoring devices
Automatic
patient
data
transmission by means of
Ciere et al.,
monitoring devices and standard 12/7
2012
telephone calls and videoconference
Automatic
patient
data
transmission by means of
Grustam et
monitoring devices and standard 32/21
al., 2014
telephone calls and videoconference
Conway
al.

Automatic
patient
data
et transmission by means of
25/25
monitoring devices and standard
telephone calls

Nakamura
et al., 2014

Automatic
patient
data
transmission by means of
monitoring devices, including 13/13
external,
wearable,
or
implantable electronic devices

(*) Number of RCT included in the review / Number of
primary studies include in the review.

Accordingly the reviewed articles home
monitoring has a positive effect on clinical outcomes
in community dwelling patients with congestive
heart failure. Home monitoring reduces mortality
when compared with usual care and it also helps to
lower both the number of hospitalizations and the
use of other health care services (Dang, Dimmick
and Kelkar, 2009; Polisena et al., 2010a; Conway,
Inglis and Clark, 2014; Nakamura, Koga and Iseki,
2014).

However, there is a need for high-quality trials
(Chaudhry et al., 2007). Additionally, Grustam et al.
(2014) state that evidence from the scientific
literature related to home monitoring to support
congestive heart failure patients is still insufficient.
Also, more full economic analyses are needed to
reach a sound conclusion. This means that further
research is required in terms of comparisons of
home monitoring with usual care of patients with
congestive heart failure.

3.4

Chronic Obstructive Pulmonary
Disease

All the retrieved articles dealing with chronic
obstructive pulmonary disease analyse RCT primary
studies (Table 3). In particular, 3 of them considered
RCT as one of the inclusion criteria (Polisena et al.,
2010b; Pedone and Lelli, 2015; Lundell et al., 2015).
Home monitoring is supported by commercially
available devices to measure and transmit different
types of information (e.g. weight, temperature, blood
pressure, oxygen saturation, spirometry parameters,
symptoms, medication usage or steps in 6-minutes
walking distance). In some cases the automatic data
acquisition is complemented by clinical staff using
questionnaires in telephone interviews (Polisena et
al., 2010b; Pedone and Lelli, 2015). Videoconference can also be used to provide feedback to
the patients (Lundell et al., 2015).
Table 3: Articles that focus chronic obstructive pulmonary
disease.
Study

Technology

(*)

Automatic
patient
data
Polisena et transmission by means of
10/10
al., 2010b
monitoring devices and standard
telephone calls
Automatic
patient
data
Bolton et al.
transmission by means of 6/2
2011
monitoring devices
Automatic
patient
data
Pedone et transmission by means of
12/12
al., 2015
monitoring devices and standard
telephone calls
Automatic
patient
data
Lundell et transmission by means of
9/9
al., 2015
monitoring devices and videoconference
(*) Number of RCT included in the review / Number of
primary studies include in the review.
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In what concerns the primary and secondary
outcomes, 3 studies (Polisena et al., 2010b; Bolton et
al. 2011; Pedone and Lelli, 2015) compare home
monitoring with usual care of patients with chronic
obstructive
pulmonary
disease,
considering
mortality, admissions to hospital or other health care
utilization as primary outcomes. Secondary
outcomes include, among others, health related
quality of life, patient satisfaction, physical capacity
and dyspnea.
Home monitoring was found to reduce rates of
hospitalization and emergency department visits,
while the findings related to hospital bed days of
care varied between studies (Polisena et al., 2010b;
Pedone and Lelli, 2015). However, 1 study (Polisena
et al., 2010b) reports a greater mortality in a
telephone-support group compared with usual care.
Additionally, there is evidence that home monitoring
has a positive effect on physical capacity and
dyspnea (Lundell et al., 2015) and it is similar or
better than usual care in terms of quality of life and
patient satisfaction outcomes (Polisena et al.,
2010b).
The evidence systematized by the articles of the
category related to chronic obstructive pulmonary
disease does not allow drawing definite conclusions,
as the studies are small. The benefit of home
monitoring of patients with chronic obstructive
pulmonary disease is not yet proven and further
research
is
required
before
wide-scale
implementation be supported.

3.5

Hypertension

Finally, concerning patients with hypertension 1
article systematizes the results of 12 RCT using
devices with automated data transmission, and
video-conference.
The article reports improvements in the
proportion of participants with controlled blood
pressure compared to those who received usual care,
but the authors conclude that more interventions are
required and cost-effectiveness of the intervention
should also be assessed (Chandak and Joshi, 2015).

4

DISCUSSION

According to the findings of the systematic review
reported in the present article, diabetes, congestive
heart failure, chronic obstructive pulmonary disease
and hypertension are the most relevant chronic
diseases in terms of the use of technologies for
ageing in place to support home monitoring (i.e. the
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first research question of the present study).
Type 1 and type 2 diabetes stand out from other
chronic conditions with a total of 20 studies, which
constitute 57.1% of the articles that were retrieved.
In order of relevance, the second chronic condition
is congestive heart failure (i.e. 28.6% of the articles
that were retrieved), which was followed by chronic
obstructive pulmonary disease (i.e. 11.4% of the
articles that were retrieved). Furthermore, one article
reporting a systematic review related to home
monitoring of patients with hypertension was also
included in the present systematic review.
Self-management of diabetes requires patient
adherence to best practice recommendations (e.g.
glucose monitoring, dietary management or physical
activity) (Or and Tao, 2014), congestive heart failure
has a high rate of hospital readmission (Bonow,
2005; Joe and Demiris, 2013) and key aspects of the
natural history of the chronic obstructive pulmonary
disease are episodes of acute exacerbations, which
are considered related to a faster disease
progression, presence of comorbidities, and worse
functional prognosis (Calvo, 2014). Therefore, the
results of the present systematic review are in line
with the current strong motivation for using
technological solutions as a way to monitor patients
with chronic diseases at home and to promote an
increasing compliance of self-care.
In terms of types, outcomes, and impacts of
technologies supporting home monitoring of patients
with chronic diseases (i.e. the second research
question of the study reported in the present article),
the results show that:
 The technological solutions being used
include web-based applications, computer
assisted applications, smartphones, automatic
patient data transmission by means of
monitoring devices, video-conference and
standard telephone calls (Tables 1-3).
 In general, the systematic reviews compare
home monitoring with usual care and the
primary outcomes depend of the type of the
patients being considered (e.g. glycaemia
control for patients with diabetes, patient’s
readmissions and mortality for patients with
congestive heart failure and patients with
chronic obstructive pulmonary disease, or
control of the blood pressure of patients with
hypertension).
 Secondary outcomes are quite diverse and
include health related quality of life, weight,
depression, blood pressure, behaviour
outcomes, self-management, care knowledge,
medication
adherence,
patient-clinician
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communication, or structural outcomes related
to care coordination.
 The analysis of the retrieved articles suggest
that home monitoring has positive effects with
a moderate to large improvements of different
outcomes when compared with usual care of
patients with diabetes, congestive heart
failure, chronic obstructive pulmonary disease
and hypertension (although in this case the
evidence is not as robust – only 1 article – as it
is in the other 3 chronic diseases). However,
some studies are not conclusive about this
positive impact and only report small
beneficial effects.
Despite a high level of technological innovation
and implementation, one of the findings is that
telephone calls are still an important channel for the
communication between patients and care providers.
Furthermore, it seems that important aspects are
neglected during the technological developments,
since there are reports of usability drawbacks as well
as reports of the need for more comprehensive
solutions, including provision of real-time feedback
and the integration of the electronic health records
systems being used by the care providers (El-Gayar
et al., 2013).
Therefore, the results show that not only
disruptive technological solutions have a key role
when dealing with home monitoring, since practical
and robust solutions are required, which means that
the integration and the interoperability of existing
technologies assume a great importance.
In general, the retrieved studies suggest positive
effects of home monitoring, but evidence provided
for the real benefit of home monitoring in some
aspects was not totally convincing. Further research,
including large scale RCT trials with consistent
primary and secondary outcomes, and robust
analysis about long-term sustainability, is required to
allow the full incorporation of home monitoring in
the clinical practice.

5

CONCLUSION

Considering the large amount of articles that report
studies related to home monitoring of patients with
chronic diseases, the authors decided to perform a
review of reviews and meta-analysis.
Although the authors tried to be as elaborate as
possible in methodological terms to guarantee that
the review selection and the data extraction were
rigorous, it should be acknowledged that this study
has limitations, namely the weaknesses inherent to

secondary analyses (i.e. review of reviews and metaanalysis), the limitations related to the dependency
on the keywords and the databases selected, or the
assumption that the retrieved articles have a
homogeneous quality, which was not verified.
Despite these possible biases, the authors believe
that the systematically collected evidence
contributes to the understanding of the use of
technologies for ageing in place to support home
monitoring of patients with chronic diseases.
In parallel with this study, the authors have used
similar methods to analyse the role of technologies
for ageing in place to empower patients with chronic
diseases. However, due to several limitations, the
authors decide not to report the results in this article.
Therefore, these results will be the object of a future
publication. Also, as a future work, further studies
will be implemented, namely to analyse how
technologies for ageing in place are being used to
support daily activities and promote the participation
in social, economic, cultural, civil or spiritual
matters of older adults.
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