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Abstract
The past few decades have witnessed an unprecedented
surge in health-related mobile applications. However, most
of these applications primarily focus on lifestyle domains
such as sleep, fitness, and nutrition. A notable stride in this
landscape involves the emergence of applications catering
specifically to rehabilitation needs. This expert review aims
to provide an encompassing overview of the wide
spectrum of apps available for both assessment and
rehabilitation. It delves into the existing constraints
associated with these tools and deliberates on the
potential avenues for future advancements and integration
for future advancements and integration. The
transformative potential of this mobile, affordable, and
user-friendly technology in reshaping the field of
rehabilitation sciences will be highlighted. This article
underscores how harnessing these innovations can elevate
accessibility and effectiveness in the rehabilitation
processes, leading to improved overall outcomes and well-
being.
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Background
The introduction of mobile devices into the global market
has brought about a revolutionary transformation in
healthcare and rehabilitation sector.1 Mobile phones have
emerged as the most popular technology among the
available mobile devices. The ubiquity of mobile phones
transcends economic boundaries, reaching not only high-
income countries but also extending their grasp to
developing nations. This penetration is particularly
pronounced in low- and middle-income countries (LMICs),
showcasing substantial mobile phone subscription rates.

Recent strides in mobile technology, coupled with the
proliferation of smartphone applications (apps), have

ushered in unprecedented opportunities to enhance
patients’ health and wellbeing. These apps, especially those
in the field of mobile health (mHealth), have experienced
significant growth in recent years, underscoring their
potential as effective patient interventions.2,3

Considering the global trend towards integrating mHealth
apps into healthcare practices, it becomes imperative to
comprehensively grasp their utility and implications in the
field of rehabilitation, particularly in terms of assessment
and intervention. This review aims to explore the use of
mHealth apps in rehabilitation care, examining their
benefits, limitations, and potential impact on patient
outcomes. By addressing these areas of interest, we aim to
contribute to a better understanding of the role of mHealth
apps in rehabilitation and provide guidance for their
responsible integration into clinical practice.

Evolution in mHealth in rehabilitation
The term “mHealth”, as defined by the World Health
Organisation, refers to a ‘medical and public health practice
supported by mobile devices, such as mobile phones,
patient monitoring devices, personal digital assistants, and
other wireless devices’.4 In recent years, mHealth has
undergone significant evolution, catalysed by the
introduction of smartphones in 2007, and has profoundly
impacted the field of rehabilitation.5

One notable development is the emergence of remote
patient monitoring as a vital component of mHealth in
rehabilitation. This approach leverages wearable sensors,
either embedded in smartphones or external devices, to
collect objective data on patient movements and
activities.6 Advancements in sensor technology have also
contributed to the development of more sophisticated
external wearable devices that can now monitor various
aspects of rehabilitation, including muscle activity, joint
movement, stress level and balance.

Telerehabilitation has also gained prominence as a remote
delivery method for rehabilitation services, facilitated by
telecommunication technologies that enable real-time
communication and interactive sessions between patients
and therapists.7 To enhance patient engagement
gamification, exergaming and virtual reality have occurred
as effective approaches. Mobile apps and wearable devices
incorporate game-like elements and interactive interfaces,
making exercises enjoyable and motivating for patients.8
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Furthermore, the integration of artificial intelligence and
machine learning algorithms into mHealth solutions has
further advanced rehabilitation practices. These
technologies facilitate analyzing large datasets, predicting
patient outcomes, and providing personalised treatment
recommendations.9 Moreover, virtual assistants and
chatbots equipped with natural language processing
capabilities have provided patients with instant access to
information, guidance, and support throughout their
rehabilitation process. 

Benefits of mHealth in rehabilitation
mHealth offers numerous benefits in the context of
rehabilitation, with a strong potential to optimize patients’
outcomes. One major advantage lies in the ability to
remotely monitor patients' progress, enabling healthcare
providers to track their rehabilitation outcomes in real-time.
This capability allows for timely adjustments to treatment
plans, which is particularly advantageous for individuals in
rural or underserved areas. By reducing the frequency of
in-person visits, mHealth technology improves access to
rehabilitation services, enhances patient care, and has the
potential to yield substantial cost reductions.6
Consequently, it emerges as a viable solution for enabling
patient access to rehabilitation services, particularly in
LMICs where there is a shortage of rehabilitation specialists
or when long distances pose challenges to reaching
healthcare centres. Leveraging mHealth tools such as
remote consultations, mobile applications for self-guided
exercises, and digital health monitoring systems empowers
patients to receive necessary rehabilitative care. This
approach not only leads to improved patient outcomes but
also offers opportunities to streamline healthcare delivery
and reduce associated expenses.

In addition, apps and wearable devices provide interactive
platforms that offer personalised feedback, reminders, and
educational resources. These technologies make exercises
more engaging, increasing patient motivation and
compliance with treatment plans.3

Furthermore, mHealth facilitates the collection of objective
data, such as range of motion, heart rate, and step count.
This data can be later analysed to identify trends, patterns,
and potential issues. Healthcare professionals can then
make data-driven decisions and provide targetted
interventions, improving the effectiveness of rehabilitation
treatments.

Challenges and barriers to adoption and
implementation
Despite the numerous advantages, presented above, and
the rapid expansion of the mHealth app market, it is
important to address several limitations.10 Many of these

apps lack comprehensive validation studies to ensure their
efficacy and reliability. Translation from research to daily
use is a key challenge for moving digital health approaches
to scalable national programmes.2 In addition, the majority
of mHealth app primarily concentrates on lifestyle aspects
such as sports, sleep, and diet. Consequently, there is a
limited number of apps specifically designed to address the
unique needs of individuals undergoing rehabilitation. This
lack of attention and focus on rehabilitation currently limits
the options available for patients and healthcare
professionals seeking app-based solutions to assist in the
rehabilitation process.

Another major hindrance is the recognition of mHealth
apps as medical devices. The COVID-19 pandemic has
triggered a notable surge in the acknowledgment of
mHealth, bringing about a significant acceleration in its
adoption.2 However, it is crucial to revise the nomenclature
of mHealth interventions, as they are currently classified
alongside drugs. This categorization creates challenges in
terms of validating and reimbursing these interventions,
and thus presents a significant impediment to the adoption
of mHealth interventions, as the lack of reimbursement by
the social security system, in the vast majority of countries,
poses a substantial challenge. Furthermore, the degree of
organization and integration of the healthcare system
within the rehabilitation process exhibits country-specific
variations, thereby adding to the intricate nature of this
issue.11

Technical considerations pose another challenge to
mHealth intervention adoption. Integrating mHealth
solutions with existing healthcare systems and ensuring
interoperability between different platforms can be
complex. Moreover, maintaining data security and privacy
is critical but can also be technically demanding. The lack
of standardized protocols and guidelines further
complicates seamless connectivity and data exchange
between different devices and systems.2

Also, user acceptance and engagement are vital for the
success of mHealth interventions, but they often encounter
resistance and concerns. Some individuals, particularly
those with limited technological proficiency or older adults,
may face difficulties adapting to mHealth tools.12

Overcoming these challenges requires the development of
user-friendly interfaces, provision of adequate training, and
ongoing support.

One last barrier to overcome is the current limited evidence
and research supporting the effectiveness of mHealth
interventions in rehabilitation. Existing studies often suffer
from small sample sizes, resulting in underpowered
results.13 To gain the trust and support of healthcare
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professionals and policymakers, it is imperative to conduct
rigorous and comprehensive research. Expanding research
efforts to establish the efficacy, safety, and cost-
effectiveness of mHealth interventions in rehabilitation is
of utmost importance. Robust studies with larger sample
sizes are needed to provide convincing evidence and
inform decision-making in the field.

Future directions and recommendations
To promote the effective use of mHealth in rehabilitation,
collaboration and interdisciplinary research play a crucial
role. Therefore, researchers, healthcare professionals,
policymakers, and developers should work together to
establish evidence-based guidelines and standards for
mHealth use in rehabilitation. This collaborative effort aims
to bridge the gap between technology development and
clinical practice, ensuring that the advancements are
implemented effectively.11

For the successful adoption, reimbursement and policy
support are necessary driving factors. Policymakers and
healthcare organizations should consider incorporating
these technologies into reimbursement schemes and
policies. By providing financial incentives and removing
reimbursement barriers, they can encourage the utilization
of mHealth in rehabilitation settings.11

Another issue is the sensitive nature of patient data
involved in mHealth technologies. Therefore, prioritizing
data privacy and security is of utmost importance.
Additionally, to create successful mHealth apps, a user-
centred design approach is critical. Involving end-users in
the design and development process allows for the
creation of intuitive and accessible technology that meets
the needs and desires of the users.12 By considering user
perspectives, mHealth applications can be tailored to
enhance user experience and usability.

Finally, proper training and education for healthcare
professionals is crucial to enable the effective use of
mHealth. They need to acquire necessary skills and
knowledge to utilize these tools effectively. This includes
understanding the capabilities and limitations of different
mHealth tools, interpreting and utilising data generated by
these technologies, and integrating them into their clinical
practice.14

By embracing these emerging trends and implementing
the recommendations mentioned above, the full potential
of mHealth technologies in rehabilitation can be
harnessed. This collective effort will lead to improved
patient outcomes and enhance the delivery of care in
rehabilitation settings.

Conclusion
The potential of mHealth in the healthcare sector is
immense, by offering remote monitoring, enhancing
patient engagement, providing real-time feedback, and
facilitating the collection of objective data. Yet, realizing
these advantages in rehabilitation, challenges related to
accessibility, affordability, technical reliability,
interoperability, and data privacy must be addressed. By
overcoming these obstacles, mHealth can significantly
contribute to optimizing rehabilitation outcomes while
maintaining patient privacy and ethical standards.
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