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Abstract
This systematic review aimed to evaluate the impact of home-based telerehabilitation on physical function among community-
dwelling elderly people in Southeast Asian countries and regions, and to investigate its feasibility. A systematic electronic 
literature search was conducted in PubMed/MEDLINE and PEDro according to PRISMA guidelines. Randomized controlled 
trials conducted in the area that involved elderly people and any physical function indexes were included. Home-based teler-
ehabilitation was defined as a specific remote rehabilitation intervention that used any kind of technological device allowing 
healthcare professional/patient interaction. Information regarding the effect and feasibility (intervention completion rate) 
of home-based telerehabilitation was extracted from eligible articles. We used the Revised Cochrane risk-of-bias tool for 
randomized trials to assess methodological quality of the included articles. Eventually, six studies were included as eligible 
articles. The overall risk of bias judgement was assessed as “High” in five studies. All studies were conducted in either China 
or South Korea, and heterogeneity in terms of participants’ health condition and intervention regimen was observed across 
the studies. Our narrative-based analysis showed that compared with conventional rehabilitation, either equal or better effects 
on physical function were reported across the six studies. The intervention completion rates were 81% ± 11 on average (range 
59–96%). Although we could not obtain conclusive evidence due to limited relevant information with heterogeneity across 
the studies, our findings suggest that home-based telerehabilitation can be a strategy for rehabilitation service delivery with 
acceptable feasibility comparable to conventional rehabilitation for elderly people in the area.
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Introduction

Southeast Asian countries and regions are facing the chal-
lenge of global aging. In 2019, the number of elderly people 
in the area aged 65 years or older was estimated at approxi-
mately 261 million [1] This figure is expected to rapidly 
grow to more than 573 million by 2050, the largest increase 
ever in the world [1]. With the accompanying rise in mul-
timorbidity and age-related health issues such as frailty, 
population aging will lead to a higher absolute number of 

elderly people with lower physical function, disability and 
poor quality of life [2]. Consequently, these elderly people 
susceptible to frailty impose a burden on health care sys-
tems and are becoming a threat to their own sustainability 
[2–4]. Effective, feasible and resource-sensitive strategies 
are needed to tackle this health issue in the area.

It has been well documented that hospital- and institu-
tion-based rehabilitation services, which typically include 
physical exercise, can be effective both from a health per-
spective (e.g., mitigating functional decline) and economic 
perspective (e.g., reducing health care costs) for elderly 
people [5, 6]. The unfortunate reality, however, is that 
numerous factors such as a shortage of rehabilitation per-
sonnel [7] and logistical (e.g., distance to service) and eco-
nomic (e.g., affordability of services) barriers [8] prevent 
community-dwelling elderly people from receiving reha-
bilitation services in many Asian countries, especially in 
low- and middle-income countries and resource-restricted 
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areas. To address this gap, new strategies to deliver reha-
bilitation services are necessary.

One promising solution to address this gap may be a tele-
health care system, which uses information and communica-
tion technologies (ICTs) such as smartphones, videophones 
and the internet to provide cost-effective, quality and flexible 
health care services across geographic, time and economic 
barriers [9, 10]. Home-based telerehabilitation (HBT), one 
of the emerging fields of telehealth, is a strategy of reha-
bilitation service delivery that can be defined as the use of 
ICTs by a health professional to provide evaluation and reha-
bilitation interventions for people living at home [11, 12]. 
This new strategy has been promoted as a solution to the 
challenge created by an aging population [13, 14]. Addition-
ally, this strategy, which can remotely provide rehabilitation 
services without or lowered physical contact with elderly 
people, could be an alternative to conventional, face-to-face 
and hands-on rehabilitation services during the coronavirus 
disease 2019 pandemic in which physical distancing is nec-
essary to prevent infection of both vulnerable elderly people 
and health service providers with the virus [15].

Given the novelty of this service delivery strategy, careful 
consideration is required prior to implement the interven-
tions. The Canadian Physiotherapy Association provides a 
10-item checklist and recommends that practitioners ensure 
the validity of launching the services [16]. The first question 
in the checklist asks, “Is tele-rehabilitation appropriate for 
this client?” The appropriateness of adapting HBT interven-
tion should be judged by health professionals taking into 
account broad aspects such as effectiveness, feasibility, cli-
ent preference and ethical and privacy issues [17]. Having 
a broad range of expertise and evidence that allows health 
professionals to make sound judgements on the appropriate-
ness of implementing an HBT intervention is crucial.

Over the past decades, several systematic reviews have 
reported supporting evidence on the effects and feasibility 
of HBT intervention [10, 18–24]. This literature provides an 
important basis for judging the validity of implementing the 
interventions. Nevertheless, from the context of global aging 
in Southeast Asian countries and regions, there are some dif-
ficulties in using and adapting this evidence. First, the scopes 
of these previous systematic reviews [18–22] were disease-
specific examinations and validation of HBT among varied 
age groups; thus, these findings may not be generalizable to 
specific older age generations. Second, although a few sys-
tematic reviews [10, 23, 24] focused on elderly populations, 
they were mainly based on randomized controlled trials 
(RCTs) conducted in Western countries; thus, it is unclear 
whether these findings can be applicable to Asian countries 
and regions with different internet use [25, 26] and different 
cultures and languages than Western countries.

Therefore, important issues not yet addressed in previous 
studies are the effectiveness and feasibility of HBT among 

elderly people in Southeast Asian countries and regions. 
Thus, the aims of this systematic review were twofold. First, 
we evaluated the impact of HBT intervention on physical 
function among community-dwelling elderly people in 
Southeast Asian countries and regions. Second, to discuss 
the feasibility of HBT and potential contributing factors, 
we investigated and summarized completion rates and rea-
sons for withdrawal from the HBT interventions along with 
safety-related data.

Method

We conducted and reported this systematic review in accord-
ance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [27]. 
See Online Resource 1 for a checklist of each component.

Search strategy

An electronic literature search was conducted in PubMed/
MEDLINE and PEDro on 23 September 2020. The literature 
search was limited to articles written in English or Japanese 
and published from 1 January 2000 to the date of the search. 
We used a search strategy that combined Mesh (Medical 
Subject Heading) and free keywords and connected them 
with Boolean conjunctions (OR/AND). Keywords included 
wording such as telerehabilitation, “internet-based inter-
vention”, “far east” and the name of each Southeast Asian 
country and region. The search strategy and keywords were 
elaborated through discussion and peer review between the 
two authors. Details of the search terms and search strate-
gies in PubMed and PEDro are shown in Online Resource 2.

Eligibility criteria

In this systematic review, we only included RCTs that stud-
ied impacts of HBT intervention on physical function among 
elderly people in Southeast Asian countries and regions. 
Specific eligibility criteria for inclusion were defined accord-
ing to the PICO framework (population, intervention, com-
parator and outcome) (Table 1).

Study selection

Identification of potentially relevant papers and eligibil-
ity assessment were performed independently in a stand-
ardized blinded manner by the two authors. This process 
was divided into two phases. First, the titles, abstracts and 
authors’ affiliations were screened along with eligibility cri-
teria by the authors. They assessed the relevance of each 
article for inclusion according to three options: “definitely 
relevant”, “possibly relevant” and “not relevant”. Second, 
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they screened the full text of the articles judged as “defi-
nitely relevant” or “possibly relevant” in the 1st phase and 
made a final judgement on the articles according to two 
options: “relevant” or “not relevant”. In both phases, if 
disagreements regarding judgement of relevance arose, the 
two authors reached a final decision through negotiation. To 
assess the degree of agreement between authors, we calcu-
lated Kappa statistics for both phases. In our calculations, 
“definitely relevant” and “possibly relevant” in the 1st phase 
were merged into “definitely or possible relevant”. A P value 
of < 0.05 was considered to indicate statistical significance.

Data extraction

Data were extracted by TS and checked by KPI using a 
unified form. The extracted information included author, 
publication year, study setting (country or region), partici-
pants’ data (age, sex and medical condition), interventions 
data (ICT devices and platform, regimens of the interven-
tions, presence or absence of in-person interventions dur-
ing HBT, compared intervention and effects) and feasibility 
data (intervention completion rate, reasons for withdrawal 
from the intervention and adverse events during the inter-
vention). In terms of potential factors contributing to feasi-
bility, safety-related issues, which can be roughly divided 
into medical issues and technological issues (problems with 
ICTs) [17], are reported as the potential factors influencing 
compliance with the exercise intervention [17, 28]. Thus, 
we extracted these data along with medical safety measures 
used during the interventions and the participants’ skills and 
experience with ICTs.

Quality assessment

The two authors independently evaluated the methodological 
quality of the included articles using the Revised Cochrane 

risk-of-bias tool for randomized trials (ROB2) [29]. The ROB2 
tool provides a framework for considering the risk of bias in 
the findings of any type of randomized trial. Five domains of 
bias are considered in ROB2: (1) bias arising from the rand-
omization process, (2) bias due to deviations from intended 
interventions, (3) bias due to missing outcome data, (4) bias 
in measurement of the outcome and (5) bias in selection of the 
reported result. Each domain consist of several signaling ques-
tions for assigning one of three levels of risk of bias judgement 
to each domains: Low risk of bias, Some concerns or High risk 
of bias. These judgements of each domain eventually enable 
the assessor to make overall risk of bias judgements on each 
trial.

Results

Study selection

The study selection process is illustrated in the Fig. 1. In total, 
422 articles without duplication were identified through the 
literature search. Of these 422 articles, 30 were assessed as 
“definitely relevant” or “possibly relevant”, and the remaining 
articles were considered “not relevant” in the 1st phase. After 
screening the 30 full-text articles in the 2nd phase, 6 studies 
[30–35] were identified as eligible studies for inclusion in this 
systematic review. Kappa statistics for judgements in the 1st 
and 2nd phase were 0.629 (P < 0.001) and 0.286 (P = 0.025), 
respectively. All disagreements on judgements were reconciled 
through negotiation between the authors.

Overview of included studied

Characteristics of studies

Characteristics of the six eligible RCTs are summarized in 
Table 2. All studies were conducted in either China [32–34] 

Table 1   Eligibility criteria for inclusion

Study setting The location of the study setting was required to be in Southeast Asian countries and regions that consist of China, Hong Kong, 
Macau, Tibet, Korea, Mongolia, Taiwan, Japan, Borneo, Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, 
Singapore, Thailand, Timor-Leste and Vietnam

Participants The participants were community-dwelling elderly people living at home in Southeast Asian countries and regions. Average age 
of the participants was 60 years and older. No restriction was imposed on the participants’ health conditions

Interventions Definition of telerehabilitation was quoted from a previous study12 describing the interventions as:
provided by means of any kind of technological device allowing healthcare professional/patient interaction both on-line or off-

line;
provided by healthcare professionals or caregivers through remote supervision;
including at least one specific intervention targeted to rehabilitation (e.g., teletraining at home, teleconsultation, teletreatment, 

and telemonitoring or telesurveillance)
Comparator Comparators included either usual rehabilitation interventions, which were provided in-person in hospital/institution setting, 

educational intervention, or no specific interventions
Outcomes Any kinds of physical function/motor performance (e.g., mobility, balance, strength, walking) were required to be reported in the 

articles
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or South Korea [30, 31, 35]. Participants’ health conditions, 
sample size and sex ratio varied widely across the studies. 
The health conditions included heart diseases [32, 33], pul-
monary disease [31], cancer [35], stroke [34] and commu-
nity-dwelling elderly without specific conditions [30], and 
the sample sizes and ratio of females (%) ranged from 13 to 
50 participants and 0–55%, respectively. The ICT devices 
used in the HBT interventions were smartphones [31–33, 
35] and personal computers [30, 34]. Four of the six studies 
[31, 33–35] developed a specific platform to administer their 
HBT intervention, and the other two studies [30, 32] used 
the common free apps Skype [30], QQ and WeChat [32].

The main component of the HBT regimens also varied 
across the studies: resistance exercise [30], aerobic exercises 
[31, 33], combination of aerobic and resistance exercises 
[32, 35] and physical exercise and electromyography-trig-
gered neuromuscular stimulation technique [34] (Table 2). 

Of the 6 studies, 3 [30, 31, 33] were accompanied by face-
to-face interventions during the HBT interventions. The 
compared interventions ranged from education and regular 
follow-up [30, 32, 33], outpatient rehabilitation services [34] 
and self-monitoring approach to physical activity using a 
conventional pedometer [35] to no specific intervention [31]. 
Given the heterogeneity in the study characteristics, it was 
not appropriate to carry out a meta-analysis. Thus, we con-
ducted a narrative analysis of the six eligible studies.

Assessment of the risk of bias

Figure 2 summarizes the results of the risk of bias assess-
ment using ROB2. The overall risk of bias judgement was 
assessed as “High” in all but one study [34], which was 
assessed as having “some concerns”. In terms of the results 
of risk of bias due to deviations from the intended inter-
ventions (domain 2), none of the 6 studies could blind the 
participants because they were always involved in and aware 
of the HBT. Thus, the risk of bias in domain 2 was assessed 
as “High” in most studies [30–33, 35], with one exception 
[34], which (1) provided identical interventions with only a 
difference in service delivery strategy between groups and 
(2) applied intent-to-treat analysis to minimize the influence 
of the bias. The risk of bias due to missing outcome data 
(Domain 3) was judged as “High” in 5 studies [30–33, 35], 
due to their considerably high attrition rates. In terms of the 
risk of bias in measurement of the outcome (Domain 4), a 
certain discrepancy in assessor blinding was found across 
the studies: assessor blinding was confirmed in three stud-
ies [31, 32, 34], but no specific description of its presence 
or absence was found in the other three studies [30, 33, 35]. 
All studies, however, were judged as having “Low” risk in 
domain 4 because their outcome measure was not participant 
reported, which can be potentially influenced by knowledge 
of the intervention received, leading to a judgement of at 
least “Some concerns” [29]. Regarding the risk of bias in 
selection of the reported result (Domain 5), only one study 
[34] had a protocol paper [36] published in advance. There 
was, unfortunately, a discrepancy between them in reported 
outcomes [34, 36]. Thus, risk of bias in domain 5 was judged 
as “High” or “Some concerns” in all six studies.

Effects of home‑based telerehabilitation

The most common outcome used in the trials was the 6-min 
Walk Test (6MWT) [31–33], followed by a combined physi-
cal performance test [30, 35] and Berg Balance Scale (BBS) 
[35] (Table 2). Overall, either equal or better effects on each 
outcome were reported across the six studies in comparison 
with conventional rehabilitation. In the study of Peng et al. 
[32], for example, an 8-week HBT intervention of aerobic 
and resistance exercise for elderly people with heart failure 
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was conducted, and its effects on the 6MWT were evalu-
ated. The results showed that the 6MWT in the intervention 
group improved significantly after 8 weeks of intervention 
(baseline: 407 m, post intervention: 419 m), and its effects 
persisted for 16 weeks after the interventions (418 m) with 
a statistically significant group-time interaction. In contrast, 
the study of Kwon et al. [31] was the sole study in this sys-
tematic review to report a negative outcome of HBT inter-
ventions. They evaluated the effects of HBT intervention, 
which prescribed aerobic exercise using smartphone and 
a specially developed app (efil breath) for elderly people 
with chronic obstructive pulmonary disease. As a result, 
they were not able to find significant improvement in their 
outcome measure, the 6MWT, after a 12-week HBT aerobic 
intervention.

Feasibility of home‑based telerehabilitation

Completion rate, reasons for withdrawal and adverse 
events (Table 3)

Completion rates were reported in all studies: an average 
of 81% ± 11 (range 59–96%) in the intervention group and 
86% ± 4.1 (range 79–92%) in the control group (Table 3). 
Most studies [30–34] described the reasons for withdrawal, 
such as no-shows, withdrawal of informed consent and loss 
to follow-up. Specific reasons or background information 
for these withdrawals, however, was not described clearly 
in all studies. Two studies [32, 34] clearly reported that 
no adverse events occurred during the HBT interventions, 
whereas the other 4 studies [30, 31, 33, 35] did not 
specifically describe adverse events.

Potential contributing factors to feasibility (Table 4)

We summarize the data on potential contributing factors to 
feasibility, specifically medical-related safety issues (safety 
measures during the HBT intervention) and technology-
related safety issues (participants’ ICTs skills/experience) 
in Table 4. As a safety measure, in the four studies [31–34] 
in which participants with cardiovascular and pulmonary 
diseases were recruited, a physiological data sensor was used 
during exercise that commonly collected heart rate and SpO2 
data. Additionally, the protocol of two studies [32, 34] also 
required caregivers to accompany their participants during 
the intervention. Finally, we found that only four studies 
[31–33, 35] imposed some kind of inclusion criteria based 
on the participants’ ICTs skills/experience. No restriction 
regarding this prerequisite condition was imposed in the 
other two studies [30, 34].

Discussion

Key points

To our best knowledge, this is the first systematic review 
to focus on the impact of HBT interventions and HBT fea-
sibility among elderly people living at home in Southeast 
Asian countries and regions. We identified 6 RCTs through 
a systematic literature search and found that all six trials 
were conducted in either China or South Korea; no other tri-
als meeting our search strategy were conducted in the other 
countries within this area. This implies that HBT interven-
tion has not penetrated well in the area, and HBT develop-
ment across the area may be still in its infancy. Although 
the exact reason for this is unclear, one promising back-
ground factor is the fact that these two countries are leading 
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countries in internet usability. As of June 2020, China had 
the largest percentage of internet users in ASIA (854 million 
people representing 37.1% of the total Asian population), 
and South Korea has the highest internet penetration rate of 
96.0% (the average rate across Asian countries and regions 
is 53.7%) [26]. The favorable internet usability environment 
in these two countries may have boosted HBT intervention 
and its development.

In the present review, compared with conventional reha-
bilitation, the HBT interventions showed either equal or 
better effects on elderly people’s physical function with an 
acceptable rate of intervention completion. Although we 
could not obtain conclusive evidence due to limited relevant 
information with wide heterogeneity across the studies, our 
findings suggest that HBT could be an alternative strategy 
for the delivery of rehabilitation services for elderly people 

living at home in the area. We believe the present study 
provides an accurate systematic overview of the currently 
available evidence and suggests certain prospects for further 
research in this field.

Effects

The primary finding of this study was that HBT is likely to 
play an active role in improving physical function among 
elderly people in Southeast Asian countries and regions. 
This finding is in line with previous systematic reviews that 
reported positive impacts of remotely monitored cardiac 
telerehabilitation (CR) [23] and telemedicine [24] among 
elderly people. Batalik et al. [23] systematically reviewed 
articles on remote CR programs and reported in their nar-
rative-based analysis that remote CR programs appear to be 

Table 3   Completion rate, reasons for withdrawal and adverse events in the six eligible randomized controlled trials

IC informed consent
a Reasons for other drop-outs are not described

Hong et al. [30] Kwon et al. [31] Peng et al. [32] Fang et al. [33] Chen et al. [34] Lee et al. [35]

Completion rate 
(n/n)

Intervention: 85% 
(11/13)

Control: 92% 
(12/13)

Intervention 1 
(fixed exercise): 
59% (16/27)

Intervention 2 
(fixed-interactive 
exercise): 80% 
(24/30)

Control: 79% 
(22/28)

Intervention: 86% 
(42/49)

Control: 84% 
(41/49)

Intervention: 85% 
(34/40)

Control: 88% 
(35/40)

Intervention: 96% 
(26/27)

Control: 89% 
(24/27)

Intervention: 76% 
(38/50)

Control: 86% 
(43/50)

Reason for with-
drawal (n)

Intervention: 2
back surgery (1)
post-test no-show 

(1)
Control: 1
accidental fall (1)

Intervention 1 
(fixed exercise): 
11

withdrawal of IC 
(7)

loss to follow-up 
(4)

Intervention 2 
(fixed-interactive 
exercise): 6

withdrawal of IC 
(4)

loss to follow-up 
(2)

Control: 6
withdrawal of IC 

(3)
loss to follow-up 

(3)

Intervention: 7
discontinued inter-

vention (3)
loss to follow-up 

(4)
Control: 8
discontinued inter-

vention (4)
loss to follow-up 

(4)

Intervention: 5
excluded (1)
withdrew (3)
lost contact (1)
Control: 6
excluded (1)
withdrew (4)
lost contact(1)

Intervention: 1
refused (1)
Control: 3
stroke reoccur-

rence (1)
refused (1)
lost contact (1)

Intervention: 12a

delayed medical 
history report (2)

Control: 7
personal reason (2)

Adverse events No description No description No patient had 
any significant 
complications, 
adverse outcomes 
or problems 
with the use of 
QQ and WeChat 
software during 
the program

No description No therapy-related 
adverse events 
were recorded 
during the entire 
process

No description
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at least as effective in improving cardiovascular risk factors 
and exercise capacity as traditional center-based programs 
among patients with an average age of 60 years. Similarly, 
Batsis et al. [24] conducted a systematic review aiming to 
reveal the potential of telemedicine (including telerehabilita-
tion) and concluded that telemedicine is a useful modality of 
health service delivery to older adults. Importantly, however, 
the findings of these previous systematic review studies were 
based on RCTs mainly conducted in Western countries and 
could not necessarily provide specific evidence relevant for 
Southeast Asian countries and regions. The present system-
atic review revealed additional evidence that HBT appears 
to be as effective as other conventional service modalities 
among Southeast Asian elderly populations, similar to those 
in Western countries.

Although our review provides relevant evidence that helps 
to fill a gap in knowledge regarding the effectiveness of HBT 
among elderly people in Southeast Asia, the methodologi-
cal quality of the included studies did not allow us to obtain 
robust evidence as 83% (5/6) of the studies were judged to 
have “High” risk of bias. Furthermore, the heterogeneity of 
the participants’ conditions, intervention regimens and out-
comes did not allow us to conduct a meta-analysis or obtain 
a definite conclusion. Thus, careful consideration is required 
when interpreting our findings. The poor methodological 
quality of and heterogeneity in telehealth-related studies was 
also reported in previous systematic reviews [10, 18, 20, 
21]. Batsis et al. [24] insisted that there is a critical need for 
high-quality studies investigating the impact of telemedicine 
interventions in older adults. Performance of further studies 
taking into account these implications is crucial.

Feasibility

In our review of the feasibility data across the included stud-
ies, the intervention completion rate was available in all 
studies and was approximately 80% (range 59–96%) in the 
HBT intervention group. This figure appears to be compara-
ble with a previously reported figure for the HBT completion 
rate among elderly people with mild to moderate disability 
in Australia (92%) [37], those with mild cognitive impair-
ment in Italy (65%) [38], those with acquired brain injury 
in Israel (62%) [39] and those suffering from acute myocar-
dial infarction in Italy (100%) [40]. The systemic review 
by Jonker et al. [10] also reported the completion rate of 
perioperative eHealth interventions among elderly people 
in Western countries, in which, unfortunately, telerehabilita-
tion intervention was not necessary included, to be 54–95%. 
Although a direct comparison of findings between the pre-
sent study and these previous studies is difficult due to dis-
crepancies in the intervention regimens, participants’ condi-
tions and countries, our findings were consistent with these 
previous studies. Our findings imply that HBT intervention 

might be an acceptable rehabilitation strategy for elderly 
people in Southeastern Asian countries and regions.

In contrast, there was less emphasis on reporting other 
aspects of feasibility such as the specific reasons for with-
drawal from the intervention and adverse events during the 
intervention. The CONSORT 2010 guideline for reporting 
of RCTs [41] recommends that researchers describe this 
information. These descriptions are crucial and informative 
for clinical practitioners and researchers because this infor-
mation enables them to make their intervention more user-
friendly and safe, and to prevent further drop-outs/accidents 
in their clinical practice or research project. Crotty et al. [37] 
described specific reasons for withdrawal from their HBT 
intervention among elderly people, such as “one person 
withdrew from the program after finding the technology too 
stressful” and “one person withdrew because the technology 
was perceived as being too challenging”. These description 
allow readers to judge the appropriateness of the interven-
tion and can provide an opportunity to simulate it or design 
a program more feasible for their own clinical practice or 
research project. No studies in our review provided specific 
information on withdrawal, and few studies described the 
occurrence of adverse events during the interventions, indi-
cating that these aspects of the feasibility of HBT interven-
tions may not necessarily be documented well in this field. 
Further studies documenting this relevant information that 
can contribute to improving the feasibility of HBT interven-
tions are necessary.

Potential factors contributing to feasibility

Safety issues, which include medical and technical issues, 
are pivotal for successful HBT interventions and can be 
a potential contributing factor to feasibility [17, 28, 42]. 
Indeed, according to in-depth interview studies investigat-
ing elderly patients’ experiences with a HBT intervention 
[43] and a program of computer literacy and education 
[44], some elderly people are concerned about these issues 
during the remote telehealth intervention, as indicated by 
statements such as “some equipment (e.g., dumbbell) might 
hit themselves on the head” [43] and “it is important that 
technical assistance is organized if I have problems using 
the system” [44]. These factors can potentially influence 
their acceptance of, adherence to and completion of HBT 
interventions [43, 45].

The present study showed that safety measure during the 
HBT intervention varied across the included studies. Given 
the nature of the participants’ varied health conditions in the 
examined studies, observing various kinds of safety meas-
ure across the studies is rational, and certain trends were 
observed.

First, more emphasis on monitoring vital signs was pre-
sent during the HBT intervention for elderly people with 
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cardiovascular and pulmonary diseases. Use of these kinds 
of real-time monitoring systems during remote interventions 
has been reported in previous studies focusing on heart dis-
ease [28, 46] and chronic obstructive pulmonary disease 
[47]. Piotrowicz [46] argued that supervision using a remote 
monitoring system during remote interventions for patients 
with heart failure is a mandatory element for its success.

Second, in a few studies, supervision by other than health 
professions is required during the HBT intervention. Such 
supervision during remote intervention was also requested 
in another previous study to ensure participant safety [48]. 
Tousignant et al. [48], in their proof-of-concept study of 
telerehabilitation for older adults, reported that a research 
assistant was in the home of their participants during their 
telerehabilitation sessions for safety reasons. Eventually, 
although no adverse incidents occurred during the delivery 
of the telerehabilitation services, they insisted that a non-
professional person (spouse, child, etc.) should be present 
at home to facilitate and optimize some of the interactions 
between the clinician and the participants [48]. Moreover, 
the Australia Physiotherapy Association also recommends 
supervision by a family member or caregiver during remote 
interventions as an example of a safety measure to mitigate 
the risk of falling [49].

To our knowledge, there is no global standard describing 
medical safety measures during the HBT interventions. As 
a first principle viewpoint, however, it is rational to believe 
that the client’s safety needs to be comparable to that when 
service providers are physically present with the client [17, 
49]. Thus, safety measures should be tailored to individual 
participants’ conditions and should be varied depending on 
their conditions during the HBT interventions, as with hos-
pital- or institution-based intervention.

In terms of safety issues relating to technology, we found 
that eligibility criteria regarding ICTs skills/experience 
was imposed in two-thirds of the included studies, and only 
elderly people who appeared to be competent in using ICTs 
were likely to be enrolled in these trials. From the view-
point of researchers, imposing these inclusion criteria is 
understandable to prevent technology-related problems and 
drop-outs during the intervention and to ensure successful 
completion of their clinical trials. However, these inclusion 
criteria may also impact the feasibility of HBT interven-
tions and may hinder clinical practitioners in obtaining true 
figures on the feasibility of a HBT intervention.

Technology-related issues are a common challenge when 
planning and implementing a HBT intervention for elderly 
people because of concerns about usability, adherence and 
availability of the technology [50]. These concerns can 
arise from functional decline due to normal aging (e.g., in 
cognitive function, hearing/vision and gross motor skills), 
sequelae of their health condition for which HBT interven-
tion is required [51] and their unfamiliarity/apprehension 

when using the technology [45]. Moreover, gender [52] and 
socioeconomic variables [50] can influence the usability of 
digital health technology. To capture true figures regarding 
the feasibility of HBT interventions, further studies that take 
these variables into account and examine their influence on 
patient acceptance of, adherence to and completion of HBT 
interventions are needed.

Limitations

There are some limitations to this systematic review. First, 
some publications may have been missed from our review 
due to limited use of research databases and language bias. 
Although our electronic literature search was conducted 
on PubMed/MEDLINE and PEDro, other research data-
bases such as EMBASE and the Cochran Library were 
not used due to accessibility issues. Moreover, our review 
only included articles written in English or Japanese and, 
thus, did not cover articles written in other languages, espe-
cially local languages of the Southeast Asian countries and 
regions. Given that our focus is Southeast Asian countries 
and regions, this language bias might seriously impact our 
results and must be acknowledged when interpreting them. 
Second, the focus of our review was limited to physical func-
tion, as an outcome measure of HBT, and completion rate 
of the intervention, as an index of the feasibility of HBT. 
Other outcome measures, such as age-related pathological 
condition of skeletal muscle (e.g., sarcopenia) [53], activity 
of daily living and quality of life, and feasibility indexes, 
such as intervention acceptance, adherence and service sat-
isfaction, should be studied. Furthermore, cost-effectiveness 
should also be evaluated in further studies. Third, we only 
included elderly people living in their own home, and thus, 
our findings cannot be generalized to elderly people living 
in specific institutions such as a nursing home. Finally, as 
previously mentioned, we could not conduct a meta-analysis 
due to heterogeneity across the included studies. HBT inter-
ventions need to be conceptualized, coded, classified and 
grouped in a similar way to ensure their homogeneity and 
to enable researchers to conduct both direct comparisons 
between research and meta-analyses.

Conclusion

In the present review, the HBT intervention showed effects 
on physical function comparable to those of conventional 
rehabilitation and an acceptable rate of intervention com-
pletion by elderly people living at home in Southeast Asian 
countries and regions, implying that HBT intervention may 
have the potential to become an alternative strategy for the 
delivery of rehabilitation services to these elderly people. 
These encouraging findings should be supported by further 
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uniformly conceptualized studies with high-quality meth-
odology to provide conclusive evidence on the effects and 
feasibility of HBT.
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