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Abstract
Aims. To evaluate the quality of systematic reviews on telerehabilitation.
Methods. The AMSTAR – Assessment of Multiple Systematic Reviews – checklist was
used to appraise the evidence related to the systematic reviews.
Results. Among the 477 records initially identified, 10 systematic reviews matched the
inclusion criteria. Fifty percent were of high quality; anyway the majority of them did
not report the following aspects: i) analysis of the grey literature; ii) a list of the excluded
studies and their characteristics; iii) the identification of possible source of bias and the
assessment of its likehood; iv) an appropriate method to combine the findings of the included studies addressing the heterogeneity as well. From the main findings of the highscored systematic reviews telerehabilitation resulted at least as effective as usual care: 1)
in the short term treatment of mental health related to people affected by spinal cord
injury; 2) in rural communities for treating patients affected by chronic conditions; 3) in
treating common pathologies (mainly asthma) affecting children and adolescents. As for
stroke, evidence is currently insufficient to reach conclusions about its effectiveness. As
for costs, there is insufficient evidence to confirm that telerehabilitation is a cost-saving
or cost-effective solution.
Conclusions. In the authors’ knowledge this is the first attempt to evaluate the quality of
systematic reviews on telerehabilitation. This work also identified the main findings related to the high-scored systematic reviews; the analysis confirms that there is a mounting
evidence concerning the effectiveness of telerehabilitation, at least for some pathologies.

INTRODUCTION
With the general ageing of the population – at least
in industrialized countries – and the limited resources
devoted to public health, the development of new rehabilitation models and practices seems mandatory in
order to cope with the change in population needs [1,
2]. Besides in-hospital rehabilitation interventions and
management of patients in the acute phase of a disease
(still a crucial aspect of the overall care delivery process)
one of the emerging challenges of modern health systems is the management of chronic patients outside the
healthcare structures [3, 4].
Telerehabilitation, one of the emerging fields of telemedicine, is defined as the set of tools, procedures and
protocols to deliver the rehabilitation process remotely
[5]. Generally speaking, the scientific community believes that telerehabilitation will play an important role
in improving or, at least maintaining, the continuity of
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rehabilitation care and services as they are reorganized,
as it is able to increase the efficiency of the services
while containing costs [6]. Since rehabilitation may be
defined as “an active process by which those disabled by
injury or disease realize their optimal physical, mental
and social potential” [7], theoretically speaking, telerehabilitation technology may be applied in all the fields
where a rehabilitation process is in place [8].
Systematic reviews are used to critically synthesize
and report the best available evidence related to a specific field to be investigated by means of a clearly formulated research question. They are purposely designed so
that the data incorporated are obtained and analyzed
in a structured, transparent and reproducible manner
[9, 10]. Systematic reviews are useful tools for clinical
and policy decision makers to design both clinical and
organizational interventions which are supported by
the best evidence coming from the scientific commu-
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nity. In addition systematic reviews may guide researchers to identify eventual gaps in the available scientific
evidence, thus suggesting future areas of research [11].
For example, several systematic reviews have pointed
out that, despite the growing number of telerehabilitation experiences worldwide, evidence of clinical and
economic effectiveness is still lacking [1, 12] especially
when used in the routine care [13]. In addition, these
reviews have commented on the lack of methodological
rigor and variability of approaches used in telerehabilitation studies.
Despite the limitations identified in the literature in
the field of telerehabilitation, as this remains a relatively new area of research, with the growing number of
telerehabilitation programs and with emerging databases providing potentially useful and reliable data on clinical outcomes [13], it is reasonable to expect that the
number of scientific publications will rapidly increase
[14], along with the number of systematic reviews on
the topic. However, findings of secondary studies, such
as reviews, strongly depend on the rigor of the methodology the researchers use, such as the study design,
the research question, the inclusion and exclusion
criteria used and the manner in which the data is extracted and analyzed. With the proliferation of systematic reviews health providers and decision makers are
often faced with studies reporting contrasting results;
thus concerns may rise when evaluating their validity,
especially when evaluating their real applicability into
clinical practice [15]. Therefore, as in other scientific
sectors [16], there is a need to critically appraise systematic reviews so as to ensure that the main findings
reported are related to the highest available levels of
evidence [17]. To our knowledge, no formal appraisal
of the scientific quality of systematic reviews on telerehabilitation has been conducted yet; hence, the aim of
this paper is to fill this gap by systematically evaluating
the quality of evidence related to published systematic reviews of telerehabilitation. The goal is to identify
current strengths and weaknesses that impact on the
general quality of the reviews, thus identifying relevant
points to be taken into account for future research. A
further expected outcome of the study will likely be the
identification of a subset of reliable findings, related to
the quality of telerehabilitation, coming from high quality systematic reviews.
METHODS
Search strategy and eligibility criteria
As for most of the recent systematic reviews on the
topic [1, 13, 14, 18] the following databases were
searched for scientific articles published in English
starting at the earliest date available for each database
and ending in June 2014: i) Medline; ii) CINAHL; iii)
Cochrane Library; iv) Database of Abstracts of Reviews
of Effects (DARE); v) PsychInfo.
For this study, the authors adopted the methodology
used in a former review, which described the state of the
art of telerehabilitation after the first ten years of life
[1], using the keywords “telerehabilitation” and “telerehabilitation” as search words in all fields of the queried article. Among the set of retrieved articles, all those

considered to be systematic reviews were retained. A
systematic review was included if it met the following
criteria [19]: 1) a set of clearly formulated research objectives or questions are defined, as well as clear and
defined eligibility criteria for the selection of relevant
studies; 2) a well defined and reproducible methodology
is described and applied; 3) a systematic search strategy
is defined and implemented; 4) a systematic presentation, analysis, and synthesis is presented concerning the
main information extrapolated by the analyzed articles.
The main steps related to the search phase are reported in Figure 1 using the PRISMA flow diagram [20]; after the application of the selected keywords, the entire
set of records was analyzed to identify eventual duplication of articles retrieved in different sources; titles and
abstract were used to exclude articles which were not
systematic reviews. The remaining articles were then assessed in full text for eligibility so as to identify all those
systematic reviews matching the inclusion criteria.
Data analysis
Analysis focused on the quality assessment of each
systematic review and the narrative reporting of each
review main findings, described below.
Quality assessment: AMSTAR checklist
As mentioned previously, the proliferation of systematic review in the clinical field renders it challenging for
policy decision-makers to use reviews in making clinical and policy plans as it is difficult to distinguish good
from poor-quality reviews; the AMSTAR – Assessment
of Multiple Systematic Reviews – checklist is an easy-touse tool purposely developed to address with this need
[21]. Even if it was originally designed to be used with
systematic reviews of randomized clinical trials only,
there are no specific restrictions and limitations to apply the tool to a wide variety of systematic reviews, i.e.
including controlled trials [22, 23]. The validated version of this tool is based on eleven items to be assessed
[22] and is considered suitable for the purposes of the
present work [24]. Two reviewers (MR, CG) independently rated study quality using the 11-item AMSTAR
checklist; where differences were noted, these were
resolved by discussion between the two reviewers, and
where agreement could not be reached, the third reviewer solved the discrepancies (MG). Finally the quality assessment of each review was computed by globally
summing positive rates, with higher scores indicating a
higher level of methodological quality.
Even though there is not a unique and standardized
value according to which a review is considered to be of
good quality, an AMSTAR score equal or higher than
eight is considered to be related to a high quality review
[16]. The former criteria have been also employed by the
Canadian Agency for Drugs and Technologies in Health
with an initiative aimed “to help inform the choice and
use of practical, evidence-based interventions” [25].
Finally the score of each item of the checklist has
been individually analyzed (AMSTAR matrix analyzed
by columns) in order to identify which items future research should focus on in order to improve the quality
of reviews.
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Full text articles analyzed
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Full text articles excluded
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Studies included in the review
(10)

Figure 1
PRISMA flow chart of the included reviews.

Analysis of findings
Data extracted from the included reviews were entered in a spreadsheet under the following headings: i)
quantification of the quality of each review; ii) pathology addressed in the review; iii) number of references;
iv) number of included studies; v) number of randomized controlled trials (when explicitly retrievable from
the review); vi) main study findings; vii) period covered
by each review; viii) year of publication. The focus was
then centered on all those reviews rated as high quality and their main study findings have been narratively
summarized and reported.
RESULTS
The research initially identified 477 records, resulting
in 338 different articles to be screened after the elimination of duplicate items which were retrieved in more
than one database; of this, 284 articles were excluded
since, on the basis of analysis of title and abstract, they
could not be classified as systematic reviews, and two
were excluded because they had been written in German. Among the remaining 54 articles, the full-text
analysis allowed the identification of only 10 different
systematic reviews [1, 12-14, 18, 26-30], since the remaining 44 did not match the eligibility criteria reported in the Methods Section.
Quality assessment
The ten systematic reviews resulted in a median AMSTAR score of 7 (interquartile range 4.5-8). Table 1 reports on the AMSATR score for each included review,
detailed for each item of the tool, and the score for each
single item of the AMSTAR checklist. Fifty percent of
the analyzed articles were of high quality (AMSTAR
score ≥ 8; Table 1).

When individually analyzing each item of the AMSTAR checklist (analysis by columns), it can be noted
that the entire set of the retrieved reviews report a clear
and well defined a priori design (Q-1, 10/10), while the
majority of them (equal or higher than 80%) met AMSTAR criterion relating to the following aspects: i) using
independent reviewers for selecting studies and extracting data (Q-2); ii) performing a comprehensive literature
search (Q-3); iii) providing a list of the includes studies
with detailed information on their characteristics (Q-6);
iv) assessing and documenting the study quality (Q-7); v)
the scientific quality of the included studies was used appropriately in formulating conclusions (Q-8). However,
fewer studies (equal or less than 50%) met the AMSTAR
criteria for the following aspects: i) using the publication
status as inclusion criteria, investigating the scientific
and the grey literature as well (Q-4); ii) using appropriate
methods to combine the findings of the included studies
addressing the heterogeneity as well (Q-9), iii) assessing
the likelihood of the publication bias (Q-10). Worthy of
note is that just one among the selected articles reported
a list of the excluded studies (Q-5). As for question 11 of
the AMSTAR checklist, investigating the presence in the
article of a clause concerning the absence of any conflict
of interest, 5 out of ten reviews explicitly reported the
declaration; for the remaining set of investigated reviews,
it should be noted that the journal publication policies
require a declaration of conflicting interests thus, even if
it has not been formally computed within the AMSTAR
checklist, authors are asked to provide such an information during the publication phase.
Main findings of the studies
The main findings of the included studies are reported
in Table 2 where the extracted parameters are summarized.
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Table 1
AMSTAR score by individual systematic review; each item scored “yes” is assigned one point; the total score is computed by summing each raw
Review,
year of
publication

Q1
A priori
design
provided

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Q11

Duplicate
study
selection
and data
extraction

Comprehensive
literature
search

Publication
status as
inclusion
criterion

List of
studies
(include
and excluded)
provided

Characteristics
of the
included
studies
provided

Quality
assessment

Quality
used
appropriate

Methods
used to
combine
appropriate

Publication bias
assessed?

Conflict of
interest
stated

Total

Dorstyn
2013 [26]

y

y

y

y

na

y

y

y

yb

n

y

9

Steel
2010 [27]

y

y

y

y

na

y

y

y

nc

yd

ne

8

Johansson
2010 [28]

y

y

y

n

na

y

y

y

nc

n

ne

6

Kairy
2008 [12]

y

y

y

n

na

y

y

y

nc

yd

y

8

Hailey
2011 [13]

y

y

nf

n

na

n

y

y

nc

n

ne

4

Rogante
2010 [1]

y

n

y

n

na

y

n

n

nc

n

ne

3

dos Santos
2014 [29]

y

y

y

n

na

y

y

y

nc

yd

y

8

Steins
2014 [30]

y

y

y

n

na

y

y

nh

nc

n

y

6

Laver
2013 [14]

y

y

y

y

y

y

y

y

y

y

y

11

Hailey
2013 [18]

y

y

ng

n

na

ni

y

y

nc

n

ne

4

Total

10

9

8

3

1

8

9

8

2

4

5

Note to the table: a) the review did not provide the list of the excluded studies; b) evidence of the performed test to assess the homogeneity is not reported,
however heterogeneity is investigated and considered the main reason some articles have not been included in the review; c) the heterogeneity of the included
studies is not investigated; d) publication bias is not evaluated but reader is advised about some sources of bias in some of the included articles; e) the absence of
conflict is not clearly stated, anyway authors are asked to declare it during the submission phase; f ) the used set of keywords for searching articles is not reported;
g) the used set of keywords for searching articles is not reported, the complete research strategy is available from the authors; h) the quality of the included
studies is evaluated but not used for drawing conclusions; i) as for details of the reviewed articles, reference is made to Table 3 to be retrieved in the online archive,
however the table was not found.

Worthy of note, three out of ten reviews deal with specific
pathologies, namely stroke [14, 28] and mental health affecting people after spinal cord injury [26]. The remaining
selected reviews focused on multiple pathologies.
The following conclusions were drawn in the five
highest-quality systematic reviews:
- with regards to mental health related to people affected by spinal cord injury, clinical results were promising,
reporting that telecounselling application was effective
especially in the short term; thus telecounselling may
facilitate routine psychological follow-up of individuals
with a newly acquired injury, who often experience increased apprehension and distress during the transition
from primary rehabilitation [26]. However the study
highlights the lack of evidence concerning both the
long-term effects and the related cost analyses;
- videoconferencing used with patients affected by
chronic conditions resulted in similar clinical outcomes
as compared to when on-site traditional treatment were
used; considering the high satisfaction levels for patients,
the authors conclude that telerehabilitation is feasible for
people with chronic conditions in rural communities [27];
- with regards to the costs associated to telerehabili-

tation there is insufficient evidence to confirm that
telerehabilitation is a cost-saving or cost-effective solution, even if it is recognized that it can lead to similar
clinical outcomes compared to traditional rehabilitation
programmes with an overall high acceptance from both
patients and therapists [12];
- the main pathology for which telerehabilitation technology was used in children and adolescents was asthma. Most of the included studies have demonstrated
that telerehabilitation is at least as effective as traditional treatment; thus telerehabilitation is considered a
possible, effective and secure strategy for the treatment
of common diseases in the considered population [29];
- in the stroke patient population, despite the theoretical advantages of telerehabilitation, evidence is currently insufficient to reach conclusions about its effectiveness [14].
DISCUSSION
To the authors’ knowledge, this is the first attempt to
quantitatively assess the quality of systematic reviews
dealing with telerehabilitation. The AMSTAR checklist
was in fact a versatile and easy-to-use tool suitable for
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AMSTAR:
total

Disease/
multiple
diseases Period covered

Number of
references; total
number of included
studies (number
of Randomized
Controlled Trials
(RCTs))

Main study findings

Dorstyn
2013 [26]

9

Spinal cord injury
(target is mental
health)
1970-2013

55; 7 (3 RCTs) - NOTE:
one of the RCT was
graded as low level of
evidence

Results are clinically promising, with telecounselling contributing
to significant short-term improvements in health symptoms for
individuals with spinal cord injuries. However, the longer-term
impact of telecounselling has yet to be adequately evaluated.
Telecounselling may facilitate routine psychological follow-up of
individuals with a newly acquired injury, who often experience
increased apprehension and distress during the transition from
primary rehabilitation. However, additional information on the
delivery-related outcomes of telecounselling is needed, with very
few cost analyses currently available.

Steel
2010 [27]

8

Chronic and/
or long-term
conditions
till 2009

55; 35 (8 RCT)

Interventions delivered by videoconferencing for long-term
conditions have resulted in high satisfaction levels for patients. In
long-term conditions they have produced similar clinical outcomes
to in-person delivery. It is feasible to use videoconferencing as
a means of delivering therapeutic interventions for people with
chronic conditions in rural communities.

Johansson
2010 [28]

6

Stroke
1995-2009

25; 9 (4 RCTs)

Health professionals and participants reported high levels of
satisfaction and acceptance of telerehabilitation interventions.
Virtual environmental-based motor systems upper extremity
exercise using telemedicine can improve stroke patients’ physical
health. Nevertheless, the overall quality of the evidence on
telerehabilitation in post-stroke care is low.

Kairy
2008 [12]

8

Multiple
pathologies
till February 2007

59; 28 (8 RCT)

Telerehabilitation can lead to similar clinical outcomes compared
to traditional rehabilitation programmes, with possible impacts
on some areas of healthcare utilization. There is a consistent trend
in the literature supporting the efficacy and effectiveness of
telerehabilitation.
To date there is insufficient evidence to confirm that
telerehabilitation is a cost-saving or cost-effective solution

Hailey
2011 [13]

4

Multiple
pathologies
till November
2009

75; 61 (unknown since
the methodology
used for assessing the
quality of each study
does not allow the
identification of the
number of RCTs)

Telerehabilitation had been shown to be successful in 71%
of the studies, 18% were unsuccessful and for 11% the status
was unclear. Outcomes appeared to be clinically significant, as
well as statistically significant, in 51% of the reviewed studies.
Telerehabilitation shows promise in many fields but compelling
evidence of the benefit, and of the effect on routine rehabilitation,
will probably need to await the availability of adequate research
fundings and a high level of commitment by rehabilitation
professionals to engage in longer-term studies

Rogante
2010 [1]

3

Multiple
pathologies
till December
2008

146; 146 (unknown)

The study depicts the scenario of the ﬁrst ten years of
telerehabilitation (1998-2008) focussing on the clinical
applications and technologies involved. Results conﬁrm that
the scientiﬁc literature lacks comprehensive studies providing
evidence for supporting decision and policy makers in adopting
telerehabilitation technologies in the clinical practice.

dos Santos
2014 [29]

8

Multiple
pathologies
2002 – February
2012

24; 9 (9 RCTs)

The main theme explored by the analyzed studies was asthma and
the treated population was children aged from 6.
Most of the included studies have demonstrated that
telerehabilitation is at least as effective as the traditional treatment;
thus telerehabilitation is considered a possible, effective and
secure strategy for the treatment of common diseases in children
and adolescents.

Steins
2014 [30]

6

Neurologic
disorders:
Parkinson’s
disease (PD),
Multiple
Sclerosis (MS),
stroke, Cerebral
Palsy (CP), and
Huntington’s
disease (HD)
Till January 2013

69; 12 (unknown)

Extensive research has been undertaken in engineeringinitiatives that are slowly fulfilling demands in telerehabilitation
and telemedicine. However, clinical and real-world research
significantly lags behind its engineering counterpart.

(continues)
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Review

AMSTAR:
total

Disease/
multiple
diseases Period covered

Number of
references; total
number of included
studies (number
of Randomized
Controlled Trials
(RCTs))

Main study findings

Laver
2013 [14]

11

Stroke

67; 10 (10 RCTs)

Despite an extensive search strategy, few RCTs matched the
inclusion criteria. Significant heterogeneity was noted between
the included studies with regard to the intervention used, the
information and communication technologies involved and the
comparison intervention and outcomes assessed. All studies were
published over the past 10 years, demonstrating that this approach
is relatively new in rehabilitation; in addition the review identified
10 ongoing studies, suggesting that research in this area is
increasing. Despite the theoretical advantages of telerehabilitation,
evidence is currently insufficient to allow conclusions on its effects.

Hailey
2013 [18]

4

Neurological
disorders
Till January 2012

25; 19 (16 RCTs)

84% of the reviewed studies were of high quality, 68% reported
that telerehabilitation outcomes were at least as well as similar
alternative intervention. As for the technology, telephone was the
most used in the considered applications. The review showed the
promise of tele-neurological applications (TNR) in a number of
fields and highlighted the needs of additional, good quality longer
term studies to establish the performance of TNR methods in
routine practice.

the purposes of the present work. According to the proposed methodology, of the ten systematic reviews which
were retrieved and matched the inclusion criteria, 50%
resulted to be of high quality (AMSTAR score ≥ 8).
Results of the present article highlight the gaps in the
quality of the systematic reviews on telerehabilitation,
as assessed using the AMSTAR tool:
a) lack of analysis of the grey literature on the topic
(7 out of 10 studies did not address this). In addition
to not including the grey literature, failure to identify
unpublished trials is considered to potentially affect the
results of a systematic review [19];
b) lack of a list of excluded studies and their characteristics (9/10). Readers, in fact, may be interested in
understanding why some studies have been excluded;
thus a brief rationale explaining reasons for exclusion
may help;
c) lack of identification of possible sources of bias and
the assessment of their likelihood (6/10);
d) most of the retrieved reviews did not use appropriate
methods to combine the findings of the included studies
or did not address the heterogeneity of the studies (8/10).
As regard with the study findings, three out of ten
reviews dealt with specific pathologies, namely stroke
[14, 28] and mental health affecting people after spinal
cord injury [26]; this is not surprising, since telerehabilitation clinical applications are quite wide, i.e. including
treatment of mental health conditions, cardiac or neurological rehabilitation.
In addition, the findings from our study highlight
patient population in which there remains a lack of
evidence supporting the use of telerehabilitation. A
Cochrane systematic review focused on stroke, which
was scored as the highest-rated systematic review in
our study, pointed out that evidence related to telerehabilitation is currently insufficient to draw conclusions
about its effectiveness for the considered pathology

[14]. According to the remaining highest-rated reviews,
telerehabilitation is considered to be clinically promising since it resulted at least as effective as the traditional
treatment for, at least, the following scenarios: the short
term treatment of spinal cord injury population dealing
with mental health [26], common pathologies (mainly
asthma) affecting adolescents [29], and the management of chronic patients in rural settings [27]. Furthermore, studies reported evidence on effectiveness for
teledermatology, teleradiology, telemental health fields
[12], although, as with stroke, there was a lack of evidence for the long-term management patients dealing
with mental health disorders after spinal cord injury.
A further note-worthy aspect is that most of the
selected reviews, including those of higher and lower
quality, reported high satisfaction and acceptability
of telerehabilitation technology for both patients and
health operators (Table 2).
Finally there is insufficient evidence to state that telerehabilitation is a cost-saving or cost-effective approach
[12], despite the scientific community addresses its potentialities to be an alternative service delivery methods
given current health care system constraints [6].
Limitations of the study
Only a total of 10 systematic reviews were identified
which matched the inclusion criteria. Several factors
may have contributed to this, such as the search strategy and the fact that telerehabilitation is quite a new
field. Regarding the search strategy, using a combination of terms aimed at retrieving articles dealing with
the rehabilitation process at distance may lead to the
identification of a wider set of articles; however, in a
former review [1] authors have demonstrated the feasibility of the proposed search strategy which is based
on using “telerehabilitation” and “tele-rehabilitation”
keywords only and the capability to reduce the extent

CONCLUSIONS
The analysis of the findings of the high-scored systematic reviews confirm that there is mounting evidence
concerning the effectiveness of telerehabilitation, at
least for some pathologies. There is also some evidence
with respect to users’ acceptance and satisfaction, and
overall feasibility related to the discipline. Nevertheless,
evidence remains insufficient with respect to the costsavings and cost-effectiveness of telerehabilitation.
By using an AMSTAR-based methodology, the present study helped identify areas which future systematic
reviews may take into account in order to improve their
quality.
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