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1. Introduction

The field of physical therapy and rehabilitation sciences is currently undergoing a
profound transformation. This Special Issue, titled “Novel Approaches in Physical Therapy
and Rehabilitation”, was conceived to bring together cutting-edge research and evidence-
based practices that are redefining the discipline, promoting knowledge exchange across
research, clinical, and academic communities.

The 13 published papers in this edition offer diverse perspectives on how technol-
ogy and novel clinical strategies can improve functional outcomes across a wide range
of populations.

2. Overview of Published Articles

The contributions to this Special Issue provide valuable insights into several key pillars
of modern rehabilitation. These can be broadly categorized into three main areas: telereha-
bilitation, advanced technologies in rehabilitation, and holistic clinical interventions.

2.1. Telerehabilitation

Traditional models of rehabilitation usually require regular face-to-face interactions
between patients and healthcare professionals for assessment, monitoring, and interven-
tion. Although this approach offers clear benefits, the conventional rehabilitation method
is not accessible or feasible for everyone. Worldwide, millions of people encounter ei-
ther geographical, socioeconomic, or physical barriers that limit their access to adequate
rehabilitation [1,2].

In this context, digital health has emerged as a promising alternative to expand
healthcare access. Commonly defined as the use of information and communication
technologies in healthcare, digital health can improve healthcare delivery and service
coverage, and reinforce health promotion [3]. The WHO Global Health Strategy for Digital
Health (2020-2025) recognizes the pivotal role of digital health in strengthening healthcare
systems, addressing global health issues, and improving healthcare outcomes.

Telerehabilitation is one of the digital health strategies that deliver remote rehabil-
itation services through digital tools (smartphones, wearable devices, or virtual reality
systems), allowing clinicians to conduct virtual consultations, monitor patient progress, and
guide rehabilitation at a distance [4]. Despite the challenges associated with implementing
telerehabilitation [5,6], it can represent an effective and even preferable treatment option
for certain populations and particularly challenging contexts, such as during COVID-19 [7].
Two of the papers included in this Special Issue reinforce this approach by demonstrating
the positive effects of telerehabilitation programs based on therapeutic exercise among
home-office workers (Contribution 2) and of gamification for children with neurodevel-
opmental disabilities in war-affected Ukraine (Contribution 1). The positive effects were
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expressed in improvements in both musculoskeletal and mental health domains in home-
office workers and in mood, balance, and functional mobility in children with neurode-
velopmental disabilities in war-affected Ukraine. Another paper included in this special
study demonstrated the feasibility of gamification for postoperative hand mobilization
(Contribution 3). In fact, similar benefits have been observed when comparing gamified
interventions to conventional exercise programs across different post-surgical conditions,
such as anterior cruciate ligament reconstruction (ACL) [8,9] and shoulder arthroscopy [10],
suggesting the potential of this tool to extend rehabilitation beyond healthcare settings after
surgery. By incorporating elements of reward and challenge, gamification can stimulate
dopaminergic pathways in the brain, improving synaptic connections and facilitating learn-
ing through long-term potentiation [11]. This shows that, beyond demonstrating feasibility,
therapy gamification may also increase patient motivation and engagement.

2.2. Advanced Technologies in Rehabilitation

Precision in diagnosis and therapy is increasingly supported by high-tech solutions,
and Artificial Intelligence (Al) is gradually transforming the field of rehabilitation by
enabling more data-driven, personalized, and effective approaches to patient care. Several
key applications have already been identified, including the development of personalized
treatment plans, the use of predictive analytics to support clinical decision-making, the
implementation of remote monitoring systems, and advances in rehabilitation robotics [12].

Two of the studies included in this Special Issue demonstrate the advantages of these
technologies in neurological rehabilitation. Rojek et al. (Contribution 4) demonstrated
the suitability and superiority of Convolutional Neural Networks (CNNs) for capturing
complex gait patterns and their potential for supporting clinical decision-making and
planning personalized stroke rehabilitation. In a complementary area, Casanova et al.
(Contribution 5) presented a gamified robotic framework for upper-limb rehabilitation that
integrates kinematic and electromyography (EMG) metrics of different upper-limb muscles
to monitor real-time performance and progress, with potential for exploration in patients
with acquired brain injury (ABI). Both studies highlight the potential and shortcomings of
these advanced technologies in rehabilitation.

Beyond neurological rehabilitation, technological advances are also expanding our un-
derstanding of neuromuscular control in musculoskeletal conditions. Vélez-Gutiérrez et al.
(Contribution 6) conducted a scoping review examining functional and neuroplastic adap-
tations during ACL rehabilitation. Their findings suggest that unilateral training of the
uninjured limb induces bilateral neuroplastic adaptations, representing a cost-effective
strategy during early rehabilitation stages. Neuroplasticity refers to the brain’s capacity
to reorganize its structure and function in response to experiences, learning processes,
or recovery from injury or disease [13]. Although it was once assumed that significant
neuroplasticity occurred primarily during early development, research now shows that the
brain retains this adaptive capacity throughout the lifespan [13]. These adaptive changes
are fundamental for skill acquisition, rehabilitation, and healthy aging [14]. For these
reasons, a deeper understanding of neuroplastic mechanisms is critical for designing tar-
geted interventions that promote beneficial neuroplasticity while minimizing potentially
harmful neural reorganization [15]. Supporting these findings, Mateus et al. (Contribution
7) used advanced three-dimensional motion capture systems to identify persistent interlimb
asymmetries in kinetic and muscle-level variables up to 9 months after ACL reconstruction
during drop-jump tasks, revealing long-lasting neuromuscular adaptations. In the context
of injury prevention, Tedeschi et al. (Contribution 8) emphasized the role of high-speed
sprint training in enhancing hamstring tissue resilience. They advocated integrating it with
eccentric strengthening protocols to reduce injury risk.
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Overall, the integration of Al robotics, and advanced biomechanical analysis has the
potential to improve the delivery of care by offering flexible, tailored, and highly effective
treatment interventions [4,16]. These technologies enable clinicians not only to monitor
performance with greater precision but also to better understand the neurophysiological
mechanisms underlying recovery. By combining data-driven approaches with insights into
neuroplasticity and neuromuscular control, rehabilitation can evolve toward more adaptive,
individualized, and mechanism-based interventions that improve patient engagement,
satisfaction, and long-term clinical outcomes [12].

2.3. Clinical Interventions and Holistic Care

Holistic health incorporates multiple dimensions of well-being, including physical,
mental, social, emotional, and spiritual health [17]. Within this framework, rehabilitation
should be understood not only as a process of restoring physical function but also as an
opportunity to promote broader well-being. Physiotherapy, in particular, can positively
influence physical, mental, and social health outcomes among individuals with mental
health conditions [18].

Despite the evidence, rehabilitation programs have traditionally focused primarily
on physical recovery, often overlooking the psychological and social dimensions of health,
posing a significant risk for long-term mental health issues and overall rehabilitation out-
comes [19,20]. While restoring physical function remains crucial, rehabilitation must con-
sider well-being as a central component, addressing emotional and social aspects as well.

A meta-analysis of rehabilitation programs found that programs incorporating psycho-
logical and social support strategies reported significantly better long-term mental health
outcomes (GBD 2021 Diseases and Injuries Collaborators [21]). These findings reinforce the
need for rehabilitation models to shift from a physical restoration to a more comprehensive,
integrated model in which well-being is viewed as an integral part of recovery [22].

Several studies focused on specific populations and the psychosocial dimensions of
health. Morais et al. (Contribution 9) highlighted the effectiveness of a structured group
exercise and relaxation plan, which fosters body awareness and exercise physiology, and
its role in promoting well-being, directly encouraging self-care and thus improving the
health literacy intervention program in improving the health literacy of informal caregivers
of children with special needs. Carcelén-Fraile et al. (Contribution 12) performed a meta-
analysis confirming the positive impact of aerobic training on the mental health of children
and adolescents, particularly in reducing stress and enhancing self-esteem. Finally, Golec
et al. (Contribution 13) investigated diaphragmatic therapy, revealing its potential to
reduce resting pelvic floor muscle activity and alleviate emotional stress in women. In
oncology, de Hoop et al. (Contribution 10) explored physiotherapists’ perspectives on
exercise immunology, emphasizing the need for tailored training to support the immune
function of cancer patients. Oncology physiotherapists recognized the potential value
of incorporating knowledge of exercise immunology to better tailor training and inform
patients about the health benefits of exercise. They were eager to learn more about the
topic. For post-surgical recovery, Guerero et al. (Contribution 11) evaluated adhesive elastic
taping after saphenectomy, noting significant benefits in ecchymosis control, skin elasticity,
and functional recovery against conventional post-surgical treatment.

3. Conclusions

The research presented in this Special Issue confirms that the future of physical therapy
lies in the synergy between technological innovation and personalized clinical reasoning.
From the use of Al for diagnostics to health literacy to support the vital role of informal
caregivers and patients, these findings underscore that modern rehabilitation must be
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both interdisciplinary and adaptable. We hope this collection serves as a benchmark for

clinicians and researchers, inspiring further innovations that enhance the quality of life and

functional independence of diverse patient populations.
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