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Abstract

Objective: To scope all published information reporting on the feasibility, cost, access to rehabilitation services, implemen-
tation processes including barriers and facilitators of telerehabilitation (TR) in low- and middle-income countries (LMICs)
and high-income countries (HICs).

Methods: A comprehensive electronic search of PubMed, Scopus, PEDro, Cochrane library, EBSCOhost (Academic search pre-
mier, Africa-wide information, CINAHL, Eric, MEDLINE, Health sources - Nursing/Academic edition), Africa online, as well as
ProQuest databases were conducted. To maximise the coverage of the literature, the reference lists of included articles iden-
tified through the search were also screened. The analysis included both descriptive summary and inductive thematic analysis.

Results: Twenty-nine studies were included. TR was reported to be feasible, cost-saving and improved access to rehabili-
tation services in both HICs and LMICs settings. Asynchronous methods using different mobile apps (Skype, WhatsApp,
Google meet, Facebook messenger, Viber, Face time and Emails) were the most common mode of TR delivery. Barriers
to the implementation were identified and categorised in terms of human, organisational, technical and clinical practice
related factors. Facilitators for health professionals and patients/caregivers’ dyads were also identified.

Conclusion: TR could be considered a feasible service delivery mode in both HICs and LMICs. However, the mitigation of
barriers such as lack of knowledge and technical skills among TR providers and service users, lack of secure platform dedi-
cated for TR, lack of resources and connectivity issues which are particularly prevalent in LMICs will be important to optimise
the benefits of TR.
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Introduction
Telerehabilitation (TR) is an emerging segment of tele-
health and telemedicine that holds promise for enhanced
access to cost-efficient quality rehabilitation services par-
ticularly where the geographical distance bars access to
care.1–4 TR falls under both categories of telehealth care
and telemedicine. Telehealth refers to the management of
disability and health, whereas telemedicine refers to deliv-
ery of clinical services, thus the term ‘telerehabilitation’
refers to clinical services for the management of disability
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and health .5 The term ‘telerehabilitation’ encompasses a
range of rehabilitation services that include assessment,
monitoring, therapy, prevention, supervision, education,
consultation, counselling and coaching.6–8

TR is equally effective as face-to face care across a range
of conditions.2–4 However, its overall implementation has
been slow among health care providers globally, and even
slower in low- and middle-income countries (LMICs).
Before COVID-19 outbreak, TR was viewed as an optional
health care service.9 The COVID-19 pandemic highlighted
the importance of TR as a potential means for vulnerable
groups such as people with disability to continue to gain
access to rehabilitation services.

The World Health Organization (WHO) found that
rehabilitation was most disrupted during the COVID-19
pandemic and mitigation of the impact of future pandemics
should be planned. The rehabilitation community plays a
significant role in exploring service modes such as TR to
inform health policy makers and planners of its feasibility
and affordability for scalable uptake in the local context.

Due to the shift in paradigm from TR as an alternative to
an integral part of the health system, it is important to sys-
tematically evaluate its feasibility, cost implications and
implementation processes (including barriers and facilita-
tors) to guide health planners, educators and clinicians
who wish to strengthen TR as in their health systems.
This information will particularly be relevant for LMICs
with weak health systems.

According to the World Bank Methods for the current
2023 fiscal year, low-income economies are defined as
those with a General National Income (GNI) per capita,
of $1086 and $4255; upper middle-income economies are
those with a GNI per capita of between $4256 and
$13,205; and high-income economies are those with a
GNI per capita of $13,205 or more.10

Therefore, the aim of this scoping review was to scope
all published information reporting on the feasibility, cost,
access to rehabilitation services and implementation
process including barriers and facilitators of TR in HICs
as well as LMICs.

The review objectives are to describe

1. The feasibility and cost of TR
2. To what extent TR impact on access and quality of

rehabilitation services
3. The key process factors (including barriers and facilita-

tors) relevant to the implementation of TR in LMICs.

Methodology
A scoping review method was selected because it enables
mapping of exploratory research by systematically search-
ing and synthesising exiting knowledge without critically
appraising the methodological quality. Scoping reviews

aim to examine the amount, range and nature of empirical
and conceptual research activity in a broad topic area.11

The methodological framework proposed by Arksey and
O’Malley,12 enhanced by Levac et al.13 and refined by
Peters et al.,14 was applied to extract and synthesise the
data. The five stages proposed in this framework are: (1)
identifying the research question, (2) identifying relevant
studies, (3) study selection, (4) charting the data, (5) collect-
ing, summarising and reporting the results.12

Identifying research questions

Scoping review questions are naturally broad and the aim of
these types of reviews is to summarise the range of evidence
in the area of interest. Following the initial engagement and
gaining familiarity with the existing literature, the following
questions were identified: (1) Is TR feasible and cost-saving
especially in LMICs settings? (2) Does TR have a potential
impact on access to/and quality rehabilitation services espe-
cially in LMICs settings? (3) What are potential barriers and
facilitators to implementation of TR?

Identifying relevant studies (information source)

A comprehensive electronic search of PubMed, Scopus,
PEDro, Cochrane library, EBSCOhost (Academic search
premier, Africa-wide information, CINAHL, Eric,
MEDLINE, Health sources - Nursing/Academic edition),
Africa online, as well as ProQuest databases were con-
ducted from July 2021 to March 2022. To maximise the
coverage of the literature, the reference lists of included
articles and reviews identified through the search were
also screened. To be eligible for inclusion, studies had to
report at least on feasibility of TR, cost of TR compared
to centre-based rehabilitation services, the role of TR in
terms of access to rehabilitation services, and its implemen-
tation process including barriers and facilitators. Studies
could be of any design except reviews.

Inclusion: Included in this review are feasibility studies,
randomised control trials (RCTs), surveys, case reports and
a pilot study. Only studies that were published within and
after 2010 (to depict the most recent, relevant information)
with full text available in English were included.

Exclusion: We excluded systematic and literature
reviews. However, we hand searched articles included in
systematic and literature reviews for eligible studies to be
included in this review.

Search strategy

In consultation with the librarian of the University of
Stellenbosch, the review team developed the search strat-
egy. The search strategy was developed using Medical
Subject Headings [MeSH] ‘telerehabilitation’ ‘telehealth’,
‘telemedicine’, and text words related to terms included in
the objectives of this review. Table 1 contains search
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terms and strategies that were used to identify the relevant
studies for this review:

Study selection (screening)

Based on pre-determined criteria, the principal reviewer
(NE) screened the abstract of all hits to identify potentially
eligible articles. Full text of potentially relevant papers was
screened by NE, and CJ & Q L independently verified the
accuracy and eligibility inclusion of papers in instances
where NE was uncertain.

Charting the data (data extraction)

Data charting is a method which allows researchers/
reviewers to capture a breadth of information and details
on processes to provide further context to the research out-
comes.13 The review team developed a standardised data
charting form and piloted it on four randomly selected
studies. The extraction form included information on: 1)
authors and year of publication; 2) country where the
study was conducted; 3) aim and objectives of the study,
4) study design; 5) implementation processes (mode and
methods of delivery: e.g., videoconferencing, mobile
apps, emails, telephone calls or SMSs, synchronous (real
time) or asynchronous); 6) outcomes (e.g., feasibility,
cost, access to rehabilitation services, continuity of care),
and 7) barriers and facilitators to implementation. The

form was modified based on experiences of extracting
data from each of the four (pilot) studies.

Collating, summarising and reporting the results
(synthesis of the results)

To increase the methodological rigour of the scoping
review, Lavac et al.13 suggested that this section be
divided into three separate foci including analysing the
data, reporting results and applying the meaning to the
results. Our analysis included both descriptive summaries
and inductive thematic analysis. We descriptively sum-
marised the study characteristics and the evidence extracted
from all sources was narratively summarised into key
themes. To synthesise results, we formed clusters of
similar publications by classifying the data items collected.
This method allowed us to analyse and compare evidence of
TR within each publication cluster.

Results
The search resulted in 236 records (after the duplicates were
removed) that were considered relevant and were selected
for abstract screening. After reading the abstracts, 195
studies were excluded resulting in 41 articles eligible for
full-text review. Twelve studies were further excluded
leaving 29 studies included in the review. The identification
and selection process of the studies are described based on
modified Preferred Reporting Items for Systematic reviews
and Meta-Analysis (PRISMA-ScR).15 Figure 1 depicts the
flow diagram outlining the selection process for the
studies included in the review.

Characteristics of included studies:

Figure 2A and 2B present the distribution of included
studies by geographic area and year of publication. 10
studies (34%) were conducted in Europe, 7(24%) in
North America, 6 (21%) in Asia, 4 (14%) in Australia, 2
(7%) in Africa. The largest number (n= 10) were conducted
in 2020 and only 1 study was conducted in 2011 and 2014,
respectively. No study was published in 2010.

The detailed characteristics of included studies are pro-
vided in Table 2. More than half (n= 16) were feasibility
studies; 5 randomized control trial (RCTs); 5 surveys; 2
case reports and 1 pilot study. In 14 studies, TR was deliv-
ered asynchronously, 11 studies used synchronous video
conferencing, while 4 studies used a combination of syn-
chronous and asynchronous delivery modes.

Feasibility

This review identified 16 studies that investigated the feasi-
bility of TR programs for neurological conditions,16–

Table 1. Search terms

Concept 1 Concept 2

Telemedicine [MeSH] OR Access* OR

Telerehabilitation [MeSH] OR Barrier*[tiab] OR

Telehealth [MeSH] OR AND Challeng*[tiab] OR

‘Tele physiotherapy’ [tiab] OR Facilitat*[tiab] OR

‘Tele-physiotherapy’ [tiab] OR Cost [tiab] OR

‘Tele therapy’ [tiab] OR Implement*[tiab]

‘Tele-therapy’ [tiab] OR

‘Tele-occupational therapy’ [tiab]
OR

‘Tele-audiology’ [tiab] OR

Rehabilitation [tiab]NOT

Telemedicine

Nizeyimana et al. 3



19,21,23–25,28,31 medical conditions,20,22,27,30 neuromuscu-
loskeletal disorders,29 as well as older people.26 Fourteen
(14) out of 16 studies 16–20,22,23,25–31 were conducted in
HICs and only 2 studies 21,24 in LMICs. Feasibility was
determined by recruitment rate, retention rate, attendance/
adherence to the program, completion rate, satisfaction,
adverse events and technical faults during the implementa-
tion. In most cases, health professionals monitored TR
program though telephone calls and emails (in case of asyn-
chronous) and video conferencing (in case of synchronous).
During the monitoring phase, therapists provided feedback
and modification of therapy as required. The overall satis-
faction ranged between good and very good, the retention,
adherence and completion rate were very high and adverse
events were very low. Table 3 summarises the key findings
of the feasibility studies.

Cost and access to rehabilitation services

The studies which discussed the cost and access to TR
services in relation to usual care, are presented in
Table 4. Four (4) of the 6 intervention studies 2–4,33 eval-
uated the cost of TR in comparison to the usual care
(control group) of which only 1 study 4 was conducted
in LMICs. Two (2) studies32,39 reported on access to
rehabilitation services. In general, the findings indicate
that TR was cost saving compared to usual care,
improved access to rehabilitation services and specia-
lised rehabilitation professionals while overcoming the
barriers associated with distance, travel time and trans-
portation costs.

Barriers to the implementation of telerehabilitation

Several barriers to the implementation of TR were identified
and grouped into human, organisational, technical and clin-
ical practice categories. Four studies 21,38–40 out of 11
which reported the barriers to TR were conducted in
LMICs. Connectivity issues, lack of TR knowledge and
technical skills were the most barriers identified in our
review of which connectivity issues (poor or slow internet
connection) were reported in all 11 studies (100%) that
reported barriers to TR. Most of the barriers identified are
inter-related, meaning that one barrier might lead to
another while removing one barrier might facilitate
another. The detailed information about this inter-
relationship is provided in detail in the discussion section
of this review. Table 5 summarises the barriers that were
identified in each category.

Facilitators of telerehabilitation implementation

Some facilitators to implementation of TR were also iden-
tified by different stakeholders (health professionals,
patients and caregivers). Familiarity of the system (tech-
nical skills) and ease of use were the most important facil-
itators reported by both health professionals and patients/
caregivers’ dyads. Table 6 summarises the facilitators
identified.

Discussion
This is the first scoping review that reports on the feasibil-
ity, access and cost of TR as reported in the 29 publications.

Figure 1. Flow diagram outlining the selection process for the studies included in the review.
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Overall, the findings regarding the feasibility of TR were
positive, despite a number of barriers which may bar scal-
able use of TR in LMICs if not adequately addressed.

Feasibility

More than half of the eligible papers (55%) investigated the
feasibility of TR program in different topic areas of which
only two studies21,24 were conducted in LMICs. This is
an indication that despite the popularity TR is gaining in
HICs, its use in LMICs is still in the infancy stage and
that it has not penetrated well in these areas. According to
Scott and Mars,42 the main reasons why telehealth has not
been integrated well into existing health system in the
LMICs includes limited resources, unreliable power, poor
connectivity, and high cost for those in need. However,
our review highlights that these barriers are also common
in HIC settings. Thus, collaborations within and outside

the health system to co-developing strategies to overcome
these barriers are needed and will increase TR opportunities
for more end-users.

Medical insurances/schemes are quite diverse from dif-
ferent countries around the world and may play a big role
in implementation of TR especially in HICs where
medical insurances are most likely to be affordable. The
lack of medical insurance/scheme reimbursement in
LMICs might also be another reason why TR has not
gained popularity in these areas. Thus, moving towards
the universal health coverage that include TR services
might facilitate the use of TR in LMICs.

Although, our review identified only two studies inves-
tigating the feasibility of TR in LMICs, the general findings
were not different between the HICs and LMICs. All of the
studies we reviewed showed positive feasibility findings.
This signals that integrated TR platforms might be an alter-
native option to address the challenging problems faced by

Figure 2. (A) The distribution of included studies by geographical area. (B) Summary of included studies based on the year of publication.
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Table 3. Feasibility outcomes.

Feasibility outcome measures Authors Outcomes/findings

Recruitment rate Piraux et al., 202027. 1 of 24 (5%) declined

Odetunde et al.,
202024

100% (n= 10) recruited within 1 week

Silva et al., 202029 100% (n= 35) recruited within 18 weeks

Attendance/Adherence Piraux et al., 202027 77% attendances in aerobic
68% attendance in resistance training

Puspitasari et al.,
202128

Attendance ranged from 8 to 15 sessions

Odetunde et al.,
202024.

100% adhered to the exercises

Van Egmond et al.,
202030

99% adherence in the first 6 weeks
75% in the following 6 weeks.

Silva et al., 202029 Average of 4 face -to-face sessions
Average of 5 TR sessions.

Completion of intervention Puspitasari et al.,
202128

70 of 76 (92%) completed

Ora et al., 202025 30 of 30 (100%) completed

Woolf et al., 201531 21 of 21(100%) completed

Kikuchi et al., 202122 10 of 10 (100%) completed

Piraux et al., 202027 15 of 22 (68%) completed

Puspitasari
et al.,202128

70 of 76 (92%) completed

Odetunde et al.,
202024

10 of 10 (100%) completed

Silva et al., 202029 35 of 35 (100%) completed at 6 weeks follow-up
31 of 35 (88%) completed at18 weeks follow-up

Satisfaction Odetunde et al.,
202024

Use of Yoruba video- based home exercise program
was well received

Van Egmond et al.,
202030

Satisfaction measured by telemedicine satisfaction and useful
questionnaire (TSUQ) at T1 was 135.0 (SD= 19.5).

Negrini et al., 202023 High satisfaction

Ora et al., 202025 93% of participants were satisfied

Hwang et al., 201720 Moderate to high satisfaction

(continued)
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patients who are unable to participate in centre-based
rehabilitation programs due to geographical distance, bar-
riers associated with travel time, and transportation costs.
Transport (cost, poor road quality, access to transport,
poor public transportation systems) related factors are
well reported barriers to access of rehabilitation in many
LMICs.4,32,39 Therefore, if the health system can move
towards the support of digital systems for patients and clin-
icians to access rehabilitation, TR may become an attractive
service mode in LMICs to enhance access in a cost-efficient
way. Strengthening of TR in weaker health systems may
contribute to reducing inequality in access to rehabilitation
services in LMICs.

Cost and access to rehabilitation services

While the need of rehabilitation services is increasing sig-
nificantly, healthcare access through traditional models of
healthcare is often expensive especially in LMICs with
weak healthcare systems. Our review demonstrated that
TR has a lot of potential in lower resource settings if bar-
riers can be addressed. All four studies reporting on the
cost demonstrated lower costs in favour of TR. 2–4,33 This
is consistent with a previous study conducted in rural
India to estimate the therapists’ salary, traveling and com-
munication costs that is applicable for face-to-face delivery,
which found that the mean cost of 12 sessions over four
weeks was approximately $ 100 less in TR group compared
to face-to-face group.43

The findings of this review demonstrated a correlation
between cost-saving and access to healthcare services

through TR. This is because eliminating the need to travel
to the day rehabilitation centre and not to have to pay the
transportation and parking costs as well as flexibility
nature of TR program enhanced affordability, convenience,
and consequently facilitating more access to rehabilitation
services..20,21,38,39 Improved healthcare services through
TR while reducing barriers related to time and distance
has been previously reported in the literature.44 Our find-
ings also showed that the reduced cost of care did not com-
promise patients’ satisfaction and adherence to care (see
Table 3). In addition, our findings show that TR can be as
effective as face-face rehabilitation or even superior. 2–

4,32,33,39 Therefore, these results indicate that TR could
have a positive impact on the current challenges in health
care systems especially in LMICs where resources are
dwindling while the need for rehabilitation is increasing.
If planned well to ensure that vulnerable communities are
included, TR can be an important innovation to provide uni-
versal access to rehabilitation care and reduce inequality in
rehabilitation services, especially in resource limited
settings.

Telerehabilitation mode of delivery

Asynchronous methods using different mobile apps (e.g.,
Skype, WhatsApp, Google meet, Facebook messenger,
Viber and Face time), as well as emails and text messages
were the most common mode of TR delivery and monitor-
ing.3,4,20,21,24,26,27,29,30,33,34,36–38,41 According to Hwang
et al.,32 synchronous (real-time videoconferencing) TR
might seem to be more beneficial because patients are

Table 3. Continued.

Feasibility outcome measures Authors Outcomes/findings

Bernocchi et al.,
201517

100% of participants were satisfied

Adverse events Technical faults. during
implementation

Piraux et al., 202027. The satisfaction was excellent

Van Egmond et al.,
202030

No adverse events

Silva et al., 202029 Events unrelated to the trial (n= 3), knee pain (n= 11). Fall (n= 2)

Dobbs et al.,201819 Cardiac issue (n= 1)

Piraux et al., 202027

Bernocchi et al.,
201517

Ora et al., 202025

No exercise adverse events
Episodes of atrial fibrillation (n= 8)
86 faults occurred out of 541 video sessions provided.

Abdullahi et al.,
201616

Slow internet connection speeds (n= 5)
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able to demonstrate how they have been performing
therapy, and rehabilitation professionals can directly
monitor the accuracy of the therapy performed, modify
and promote progress through practical demonstration.

Previous studies have also reported that synchronous
mode of delivery might be more beneficial in some specific
disease conditions. For example, video telehealth modal-
ities have been reported to be especially helpful in
general spinal cord injury (SCI) care as an efficient and con-
venient mode for follow-ups, discussing bowel and bladder
concerns, or addressing spasticity and chronic pain issues
that cannot be easily done via asynchronous mode of

delivery.45,46 Video modalities can enhance remote care
by allowing patients to see their provider, supporting clin-
ical rapport and building interpersonal relationships and
therapeutic alliance, while affording clinicians an opportun-
ity to see home environments to gain insights regarding
challenges impacting care.47

However, synchronous TRmay have some limitations as
it requires both the patient and therapist to be available at
the same time and have access to high-quality screen and
devices with the reliable highspeed internet connection.
With connectivity issues that have been reported as major
barrier to the implementation of TR in resource limited set-
tings (Table 5), the synchronous mode of delivery might not
be the best option especially in LMICs settings where
health care systems are under-resourced and have poor
internet connectivity. The asynchronous visual platform
on mobile devises that use either short videos or images
to exchange information without requiring simultaneous
internet access might be the best mode of delivery for TR
services especially in LMICs where internet connectivity
might be a major barrier to synchronous mode of delivery.

Barriers and facilitators to the implementation of
telerehabilitation

It is evident that most of reported barriers to the implemen-
tation of TR, if addressed could act as facilitators. For
example, while lack of TR knowledge and technical skills
among TR providers and service users are among the
human and organizational barriers which are constantly
reported to have made it difficult to adopt TR and, in

Table 5. Barriers to telerehabilitation implementation.

Categories Barriers[references]

1. Human • Literacy and skills among TR providers and service users 20,26,37,39

• Patients and service providers’ scepticism and misconceptions about TR 39

• Resistance to change 34,39

• Safety 26,36,39

• Communication skills for TR36

2. Organizational • Lack of secure platforms dedicated to TR 26,39,41

• Inadequate staffing 5

• Poor communication from clinical leader about priorities and workload 41

• Limited human and financial resources 36

3. Technical • Connectivity issues (Slow internet) 4,16,17,21,25,37,38,41

• Equipment related difficulties 25,26,34,36,38,41

• Lack of access to technology 16,37

• Lack of technical knowledge 38,39

4. Clinical practice • Feeling unsafe when performing TR 36

• Limited patient assessment 36,38

• Limited scope of exercises 36,38

Table 6. Facilitators of telerehabilitation implementation.

Categories Facilitators [references]

Health
professionals

• Familiarity with the system 17,18,20

• Ease of use 18,20,21,26,36

• Interpersonal communication skills 38

• Cooperation with other health
professionals 38

Patients/
Caregivers

• Familiarity with the system 17,18,20

• Ease of use 18,20,21,26

• Saving travel time and transportation
cost 19,21

• Accessibility, affordability and
convenience 20,38

• Motivation and engagement 18

• Support from families and care
givers17,18,20
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some cases, leading to scepticism and resistance to
change,32,34,36–39,41 service providers and users who had
good knowledge about TR, and had technical skills
needed for the implementation found it easy to accept and
use TR technology.17,18,20,21,26,36 Therefore, it is very
crucial that TR providers and service users have accurate
knowledge about TR and its contribution to healthcare ser-
vices. Service providers who have a good knowledge about
TR and its benefits can easily become champions or innova-
tors of the use of TR services.

Lack of exposure to technical skills to use the necessary
electronic devices such as computers, tablets, smart phones
by service providers and services users is a major issue that
need to be addressed before TR can be adopted and be used
effectively.48 Training of service providers and service
users can enhance knowledge and skills needed for the
use of TR technology, and acquiring knowledge and tech-
nical skills may lead to the ease of use, which in turn
may lead to the acceptance of the technology. This will con-
sequently eliminate the possible barriers that might be asso-
ciated with service providers and users’ scepticism and
resistance to change.

Good TR knowledge and technical skills can influence
service providers and service users’ satisfaction and willing-
ness to adopt and use TR technology, indicating the correl-
ation between TR knowledge, technical skills and TR
technology or innovation acceptance. In addition, it is also
important that organisations wishing to use TR ensure that
necessary infrastructures (such as dedicated space, hardwires
and software), and administrative protocols are in place and
that additional resources are available should further support
be required. Lobbying for administrative support and
funding to secure the necessary infrastructures is important
for a successful implementation of TR.

The secure and strong internet connection is one of the
most essential elements needed for both service providers
and service users who seek to use TR technology.
However, connectivity issues (poor and slow internet con-
nection) are reported to have been a major barrier to TR
in our reviewed studies that reported on barriers.16,17,20–
22,34,36–39,41 Poor quality and slow speed internet during
TR is most likely to result in poor video and audio
quality, loss of connection which may in turn negatively
affect both service providers and users’ interest for using
TR services leading to resistance to change. Although
faster internet was not mentioned among facilitators of
TR in our reviewed studies, previous reports indicated
that faster internet facilitate the implementation to
TR.49,50 This may also indicate that there is a correlation
between internet speed and service providers and users’ sat-
isfaction and acceptance of TR. Therefore, healthcare
planers and policy makers should invest on increasing
bandwidth to improve the success of TR programs espe-
cially in LMICs where connectivity issues are the major
barriers to the successful implementation of TR services.

Although TR might be a viable alternative for service
delivery where traditional face-to-face intervention is not
possible, it might also have some limitations in terms of
providing comprehensive services. This is evident in the
studies of which patient/care giver dyads and clinicians
reported some barriers such as limited scope of exercises,
limited patient assessment, interpersonal communication
skills and feeling unsafe while doing TR.36,38 The issue
of communication skills in telehealth has been previously
reported. Souza-Junior51 argued that telehealth providers
require high-level of communication skills to compensate
for lack of visual cues. It is also important to note that
some other studies have reported that clinicians’ communi-
cation skills during TR helped them to deliver the best care
for patients and contributed to the treatment plan.52,53 On
the contrary, the lack of the clinicians training on commu-
nication skills affected the uptake of online consultation.26

Therefore, the training of clinicians on communication
skills, specifically for TR is deemed very important for a
successful implementation of TR.

Limitations
Firstly, this review included studies from both LMICs and
HICs. Since TR is technology driven, and HICS are
believed to have a better access to and knowledge of the
use of technology compared to LMICs, this may limit the
generalizability of review results depending on the context.

Secondly, most studies came from HICs. This may also
hamper the generalizability to other similar contexts, par-
ticularly LMICs. However, the results should be interpreted
using a pragmatic lens of what is affordable and possible in
the setting where interested parties wish to explore the use
of TR.

Thirdly, there is little information on the role of health
planers and policy makers.

Lastly, only English papers were reviewed, and no meth-
odological quality appraisal as it was not deemed necessary.

Conclusion
TR has the potential to be a cost-saving and effective mode
to increase access to services and reduce inequality pro-
vided that key barriers are pro-actively addressed by key
stakeholders. The key barriers included: lack of TR knowl-
edge and technical skills among service providers and
service users, patients and service provider’s scepticism
and resistance to change, lack of secure platforms, limited
resources, connectivity issues, equipment related difficul-
ties and lack of access to technology. Saving travel time
and transportation costs, familiarity with the system, acces-
sibility, affordability and convenience, motivation and
engagement, support from families and caregivers, provi-
sion of feedback and technical support, and interpersonal
communication skills acted as facilitators to TR. Further
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research focusing on how to integrate TR into the health
system in LMICs to strengthen rehabilitation services is
needed.

Declaration of Conflicting Interests: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship and/or publication of this article.

Funding: The author(s) received no financial support for the
research, authorship and/or publication of this article

Ethical approval: As this is a scoping review of published
literature, ethics approval is not required.

Guarantor: EN.

Contributor ship: EN was responsible for conceptualizing the
study, collecting the literature, writing the first draft, and the last
version of the manuscript. He managed the whole project. CJ
assisted in conceptualization and approved the final version of
the manuscript. NP assisted in writing the first draft and
approved the last version of the manuscript. DG assisted in
writing the first draft and approved the last version of the
manuscript. QL assisted in conceptualization, assisted in the
literature collection, and approved the last version of the
manuscript.

ORCID iD: Eugene Nizeyimana https://orcid.org/0000-0003-
0859-5013

References
1. World Health Organization. Telemedicine: opportunities and

developments in member states. Report on the second
global survey on eHealth. World Health Organization; 2010.

2. Tousignant M, Moffet H, Nadeau S, et al. Cost analysis of
in-home telerehabilitation for post-knee arthroplasty. J Med
Internet Res 2015; 17: e3844.

3. Frederix I, Hansen D, Coninx K, et al. Effect of comprehen-
sive cardiac telerehabilitation on one-year cardiovascular
rehospitalisation rate, medical costs and quality of life: a cost-
effectiveness analysis. Eur J Prev Cardiol 2016; 23: 674–682.

4. Fatoye F, Gebrye T, Fatoye C, et al. The clinical and cost-
effectiveness of telerehabilitation for people with nonspecific
chronic low back pain: randomised controlled trial. JMIR
Mhealth Uhealth 2020; 8: e15375.

5. Winters JM. Telerehabilitation research: emerging opportun-
ities. Annu Rev Biomed Eng 2002; 4: 287–320.

6. Richmond T, Peterson C, Cason J, et al. American telemedi-
cine association’s principles for delivering telerehabilitation
services. Int J Telerehabil 2017; 9: 63.

7. Cason J. Telehealth opportunities in occupational therapy
through the Affordable Care Act. American Journal of
Occupational Therapy 2012; 66: 131–136.

8. Brennan D, Tindall L, Theodoros D, et al. A blueprint for tel-
erehabilitation guidelines. Int J Telerehabil 2010; 2: 31.

9. Leochico CF, Espiritu AI, Ignacio SD, et al. Challenges to the
emergence of telerehabilitation in a developing country: A
systematic review. Front Neurol 2020; 11: 1007–1007.

10. World Bank Group. World Bank Country and Lending Groups.
2020. https://datahelpdesk.worldbank.org/knowledgebase/
articles/906519-world-bank-country-and-lending-groups.
Accessed 02 September, 2022.

11. Colquhoun HL, Levac D, O’Brien KK, et al. Scoping reviews:
time for clarity in definition, methods, and reporting. J Clin
Epidemiol 2014; 67: 1291–1294.

12. Arksey H and O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol 2005;
8: 19–32.

13. Levac D, Colquhoun H and O’Brien KK. Scoping studies:
advancing the methodology. Implement Sci 2010; 5: 1–9.

14. Peters MD, Godfrey CM, Khalil H, et al. Guidance for con-
ducting systematic scoping reviews. JBI Evidence
Implementation 2015; 13: 141–146.

15. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic
reviews. Int J Surg 2021; 10: 1–11.

16. Abdullahi A, Bull MT, Darwin KC, et al. A feasibility study
of conducting the Montreal Cognitive Assessment remotely in
individuals with movement disorders. Health Informatics J
2016; 22: 304–311.

17. Bernocchi P, Vanoglio F, Baratti D, et al. Home-based tele-
surveillance and rehabilitation after stroke: a real-life study.
Top Stroke Rehabil 2016; 23: 106–115.

18. Dimitropoulos A, Zyga O and Russ S. Evaluating the feasibil-
ity of a play-based telehealth intervention program for chil-
dren with Prader–Willi syndrome. J Autism Dev Disord
2017; 47: 2814–2825.

19. Dobbs B, Pawlak N, Biagioni M, et al. Generalizing remotely
supervised transcranial direct current stimulation (tDCS):
feasibility and benefit in Parkinson’s disease. J Neuroeng
Rehabil 2018 Dec; 15: 1–8.

20. Hwang R, Mandrusiak A, Morris NR, et al. Exploring patient
experiences and perspectives of a heart failure telerehabilita-
tion program: a mixed methods approach. Heart Lung 2017;
46: 320–327.

21. Jahromi ME and Ahmadian L. Evaluating satisfaction of
patients with stutter regarding the tele-speech therapy
method and infrastructure. Int J Med Inf 2018; 115: 128–133.

22. Kikuchi A, Taniguchi T, Nakamoto K, et al. Feasibility of
home-based cardiac rehabilitation using an integrated telereh-
abilitation platform in elderly patients with heart failure: a
pilot study. J Cardiol 2021; 78: 66–71.

23. Negrini S, Donzelli S, Negrini A, et al. Feasibility and accept-
ability of telemedicine to substitute outpatient rehabilitation
services in the COVID-19 emergency in Italy: an observa-
tional everyday clinical-life study. Arch Phys Med Rehabil
2020; 101: 2027–2032.

24. Odetunde MO, Binuyo OT, Maruf FA, et al. Development
and feasibility testing of video home based telerehabilitation
for stroke survivors in resource limited settings. Int J
Telerehabil 2020; 12: 125.

25. Øra HP, Kirmess M, Brady MC, et al. Technical features,
feasibility, and acceptability of augmented telerehabilitation
in post-stroke aphasia. Experiences from a randomized con-
trolled trial. Front Neurol 2020; 11: 671.

16 DIGITAL HEALTH

https://orcid.org/0000-0003-0859-5013
https://orcid.org/0000-0003-0859-5013
https://orcid.org/0000-0003-0859-5013
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups


26. Peel NM, Russell TG and Gray LC. Feasibility of using an
in-home video conferencing system in geriatric rehabilitation.
J Rehabil Med 2011; 43: 364–366.

27. Piraux E, Caty G, Reychler G, et al. Feasibility and prelimin-
ary effectiveness of a tele-prehabilitation program in esopha-
gogastric cancer patients. J Clin Med 2020; 9: 2176.

28. Puspitasari AJ, Heredia D, Coombes BJ, et al. Feasibility and
initial outcomes of a group-based teletherapy psychiatric day
program for adults with serious mental illness: open, nonran-
domized trial in the context of COVID-19. JMIR Ment Health
2021; 8: e25542.

29. Silva DD, Pazzinatto MF, Crossley KM, et al. Novel stepped
care approach to provide education and exercise therapy for
patellofemoral pain: feasibility study. J Med Internet Res
2020; 22: e18584.

30. Van Egmond MA, Engelbert RH, Klinkenbijl JH, et al.
Physiotherapy with telerehabilitation in patients with compli-
cated postoperative recovery after esophageal cancer surgery:
feasibility study. J Med Internet Res 2020; 22: e16056.

31. Woolf C, Caute A, Haigh Z, et al. A comparison of remote
therapy, face to face therapy and an attention control interven-
tion for people with aphasia: a quasi-randomised controlled
feasibility study. Clin Rehabil 2016; 30: 359–373.

32. Hwang R, Bruning J, Morris NR, et al. Home-based telereh-
abilitation is not inferior to a centre-based program in patients
with chronic heart failure: a randomised trial. J Physiother
2017; 63: 101–107.

33. Pastora-Bernal JM, Martín-Valero R and Barón-López FJ.
Cost analysis of telerehabilitation after arthroscopic subacro-
mial decompression. J Telemed Telecare 2018; 24: 553–559.

34. Aloyuni S, Alharbi R, Kashoo F, et al. Knowledge, attitude,
and barriers to telerehabilitation-based physical therapy
practice in Saudi Arabia. InHealthcare 2020; 8: 460.
Multidisciplinary Digital Publishing Institute.

35. Buckingham SA, Anil K, Demain S, et al. Telerehabilitation
for people with physical disabilities and movement impair-
ment: a survey of United Kingdom practitioners. JMIRX
Med 2022; 3: e3051.

36. Damhus CS, Emme C and Hansen H. Barriers and enablers of
COPD telerehabilitation–a frontline staff perspective. Int J
Chron Obstruct Pulmon Dis 2018; 13: 2473.

37. Hermes SS, Rauen J and O’Brien S. Perceptions of
School-Based Telehealth in a Rural State: Moving Forward
After COVID-19. Int J Telerehabil 2021; 13.

38. Tyagi S, Lim DS, Ho WH, et al. Acceptance of tele-
rehabilitation by stroke patients: perceived barriers and facil-
itators. Arch Phys Med Rehabil 2018; 99: 2472–2477.

39. Leochico CF and Valera MJ. Follow-up consultations through
telerehabilitation for wheelchair recipients with paraplegia in
a developing country: a case report. Spinal Cord Series and
Cases 2020; 6: 1–6.

40. Laxamana FE, Leochico CF, Espiritu AI, et al. Feasibility of
Speech Telerehabilitation for a Patient with Parkinson’s
Disease in a Low-Resource Country during the Pandemic:
A Case Report. Acta Medica Philippina. 2020.

41. Adler G, Pritchett LR, Kauth MR, et al. A pilot project to
improve access to tele psychotherapy at rural clinics.
Telemedicine and e-Health 2014; 20: 83–85.

42. Scott RE and Mars M. Telehealth in the developing world:
current status and future prospects. Smart Homecare
Technol Telehealth 2015; 3: 25–37.

43. Tousignant M, Boissy P, Corriveau H, et al. In home telereh-
abilitation for older adults after discharge from an acute hos-
pital or rehabilitation unit: a proof-of-concept study and costs
estimation. Disability and Rehabilitation: Assistive
Technology 2006; 1: 209–216.

44. Jafni TI, Bahari M, Ismail W, et al. Understanding the imple-
mentation of telerehabilitation at pre-implementation stage: a
systematic literature review. Procedia Comput Sci 2017; 124:
452–460.

45. Sechrist S, Lavoie S, Khong CM, et al. Telemedicine using an
iPad in the spinal cord injury population: a utility and patient
satisfaction study. Spinal Cord Series and Cases 2018; 4: 1–8.

46. Van Straaten MG, Cloud BA, Morrow MM, et al.
Effectiveness of home exercise on pain, function, and strength
of manual wheelchair users with spinal cord injury: a high-
dose shoulder program with telerehabilitation. Arch Phys
Med Rehabil 2014; 95: 1810–1817.

47. Zulman DM and Verghese A. Virtual care, telemedicine
visits, and real connection in the era of COVID-19. JAMA
2021; 325: 26–38.

48. Mbunge E, Batani J, Gaobotse G, et al. Virtual healthcare ser-
vices and digital health technologies deployed during corona-
virus disease 2019 (COVID-19) pandemic in South Africa: a
systematic review. Global Health Journal 2022: 102–113.

49. Dorsey ER, Achey MA, Beck CA, et al. National randomized
controlled trial of virtual house calls for people with
Parkinson’s disease: interest and barriers. Telemedicine and
e-Health 2016; 22: 590–598.

50. Bull MT, Darwin K, Venkataraman V, et al. A pilot study of
virtual visits in Huntington disease. J Huntingtons Dis 2014;
3: 189–195.

51. Souza-Junior VD, Mendes IA, Mazzo A, et al. Application of
telenursing in nursing practice: an integrative literature
review. Appl Nurs Res 2016; 29: 254–260.

52. Williams A, LaRocca R, Chang T, et al. Web-based depres-
sion screening and psychiatric consultation for college stu-
dents: a feasibility and acceptability study. Int J Telemed
Appl 2014; 1: 580786–580786.

53. Guillen S, Arredondo MT, Traver V, et al. Multimedia teleho-
mecare system using standard TV set. IEEE Trans Biomed
Eng 2002; 49: 1431–1437.

Nizeyimana et al. 17


	 Introduction
	 The review objectives are to describe

	 Methodology
	 Identifying research questions
	 Identifying relevant studies (information source)
	 Search strategy
	 Study selection (screening)
	 Charting the data (data extraction)
	 Collating, summarising and reporting the results (synthesis of the results)

	 Results
	 Characteristics of included studies:
	 Feasibility
	 Cost and access to rehabilitation services
	 Barriers to the implementation of telerehabilitation
	 Facilitators of telerehabilitation implementation

	 Discussion
	 Feasibility
	 Cost and access to rehabilitation services
	 Telerehabilitation mode of delivery
	 Barriers and facilitators to the implementation of telerehabilitation

	 Limitations
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


