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Introduction
Artificial intelligence (AI) is revolutionising biomedical research and treatment. Machine 
learning (ML) and advanced algorithms are being used to analyse large amounts of 
health and medical data more efficiently. In particular, for headache disorders such as 
migraine, AI has promising potential in various applications such as understanding 
disease mechanisms (Park et al., 2020) and predicting treatment response (Thakur et 
al., 2020; Tso et al., 2021). The next generation of AI applications in headache research 
and treatment can contribute to clinical practice by providing patient-specific treatments 
(Davenport & Kalakota, 2019; Bajwa et al., 2021), thereby improving patient and public 
health outcomes and reducing clinician workload (Messina & Filippi, 2020).
In another definition, artificial intelligence (AI) is a research field focused on creating 
systems that emulate human intelligence (Rowe, Nicholls & Shaw, 2021). AI involves 
mathematical methods that can enhance the healthcare system by supporting evaluation, 
decision-making, and patient participation (Ravali et al., 2022). It can automate 
healthcare decisions and provide predictions based on patient data (Barradell, 2017; 
Ramanandi, 2021). However, challenges such as ethics, privacy, and security are critical 
considerations in the application of AI in healthcare (Özdemir & Bilgin, 2021). In 
specialized fields like pediatric physiotherapy, AI offers benefits such as time efficiency, 
increased patient motivation, and suitability for infectious scenarios (Söderlund, 2019). 
Artificial intelligence is primarily recognized for its use of machine learning and deep 
learning methods.
Machine Learning:
Machine learning can be defined as the ability of computer systems to apply knowledge 
gained from previous experiences or data to similar situations in the future.
 This learning technique may include the assistance of a trainer with examples. The 
learning algorithm consists of data sources, input information and results. In machine 
learning, systems generalise by inferring from previous experience. Accordingly, 
machine learning systems use datasets consisting of training data; these datasets include 
the codes of observational samples and various formats that enable their interpretation 
(Akgöbek & Çakır, 2009).  Machine learning algorithms are categorized into four main 
types based on their objectives: supervised learning, unsupervised learning, clustering 

                                                                                                                                  Chapter 11



 
                                                             Use Of Artificial Intelligence in Physiotherapy and Rehabilitation

138Fatma Nur TAKI, Kerim Çağrı AKDAĞ

(classification), and regression learning (Anderson, 2019).
Deep Learning: 
Deep learning employs computational models with multiple processing layers to analyze 
data at different levels of abstraction (Krizhevsky et al., 2012; Szegedy et al., 2015). 
These methods have greatly advanced technologies in areas like speech and visual 
recognition, object detection, drug discovery, and genomics (Helmstaedter et al., 2013). 
By applying the back-propagation algorithm, deep learning uncovers complex patterns 
in extensive datasets, enabling each layer to derive representations from the preceding 
one. While deep convolutional networks have driven significant progress in processing 
images, videos, audio, and speech, recurrent networks effectively handle sequential 
data, including language and audio inputs (Lecun et al., 2015). Deep learning techniques 
are being utilized in research to develop robotic limbs equipped with sensors. For 
example, artificial neural networks, sensors, and deep learning techniques are crucial 
in the development of prosthetic hands, often known as ‘wearable hand technology.’ 
These prosthetic hands employ convolutional neural networks to grasp objects (Degol 
et al., 2016; Tang et al., 2016). Deep learning has numerous applications in healthcare, 
and the integration of these technologies offers a promising opportunity, especially in 
rehabilitation services.
Connecting physiotherapy and rehabilitation with artificial intelligence: At the crossroads 
of physical therapy and artificial intelligence (AI), AI’s data analysis capabilities and 
machine learning algorithms offer specialized insights into physical functionality and 
disease conditions. Physical therapy is based on developing treatment strategies for the 
individual needs of patients in their recovery process. AI helps to create treatment plans 
specific to each patient by taking these individual differences into account. For example, 
AI algorithms fed with data from EHRs and wearable sensors create personalised 
treatment plans by analysing movement and biometric data (Korteling et al., 2021; 
Lanotte et al., 2023).
The integration of AI into physical therapy enables continuous monitoring and 
enhancement of the recovery process following illness or injury. Wearable sensors track 
movement patterns and physical activities in a patient’s daily life, while AI systems 
analyse this data and provide objective data to update treatment plans. For example, 
sensor-based AI applications monitor the development of a patient’s movement skills 
through functional assessments such as gait analysis in neurological diseases, and 
determine the most appropriate treatment to improve treatment efficacy (Albert et al., 
2014; Lanotte et al., 2023).
AI algorithms also contribute significantly to diagnostic processes in physiotherapy. 
Image analysis systems assist in identifying musculoskeletal disorders, while motion 
tracking systems and video-based AI solutions are crucial for evaluating neurological 
conditions (Ehteshami Bejnordi et al., 2017; Lonini et al., 2018). These AI-supported 
applications, when blended with big data, enable the development of individualised 
treatment approaches and provide data-driven support for clinical decisions (Lanotte et 
al., 2023).
The use of AI in Physiotherapy Assessment: 
The application of artificial intelligence in physiotherapy assessment can be categorized 
under the following subheadings:.
Gaitkeeper: GaitKeeper is an AI-powered mobile application designed to assess health 
status by evaluating walking speed. Walking speed is closely associated with important 
health indicators such as fall risk, frailty, cognitive decline, and cardiovascular health, 
particularly in older adults (Fritz & Lusardi, 2009; Rockwood & Mitnitski, 2007). The 
app standardizes these assessments by using an augmented reality virtual gait lab for 
quick analysis. It provides highly accurate results, outperforming traditional systems 
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like Vicon and GAITRite, with a Spearman correlation coefficient of 0.947. In addition, 
it ensures user privacy through secure data processing and encryption features. The app’s 
portable design allows for use not only in clinical settings but also in home care and 
remote monitoring, promoting proactive health management.
Using AI in the Perinatal Period: 
AI technologies are applied across a range of fields, including disease screening and 
management, remote monitoring, fetal health assessment, and genetic screening in 
women’s health and obstetrics during the perinatal period (Tejera et al., 2011; Moreira et 
al., 2016). For example, artificial intelligence networks are used to identify pregnancy-
related complications early, such as hypertensive disorders and gestational diabetes. 
(Polak and Mendyk, 2004; Moreira et al., 2018). Artificial intelligence-supported 
monitoring technologies such as cardiotocography allow instant control of fetal health 
by analysing fetal heart movements (Warrick et al., 2010). Models developed to evaluate 
the toxic effects of medications used during pregnancy on the fetus have demonstrated 
high accuracy in determining the safety categories of these drugs. (Boland, 2017). These 
AI-supported solutions facilitate access to healthcare services by reducing hospital visits 
during pregnancy (Caballero-Ruiz et al., 2017).
In the framework of treatment, AI-enabled models enable early diagnosis and management 
of complications in high-risk pregnancies (Paydar et al., 2017). 
For example, fuzzy logic-based algorithms have been created to assess the risk of HELLP 
syndrome during pregnancy, and these models have proven effective in achieving 
successful outcomes. (Moreira et al., 2018). Remote monitoring systems in pregnancy 
are applied in areas like managing gestational diabetes and monitoring fetal health, thus 
facilitating the early intervention of both maternal and fetal complications (Kazantev et 
al., 2012). The implementation of such artificial intelligence technologies is pivotal in 
reducing maternal and fetal mortality and morbidity rates (Davidson and Boland, 2021).
The Use of AI in Rehabilitation: 
AI is increasingly being used in the field of physical rehabilitation, especially because of 
It can process large and complex data sets, make objective assessments and individualise 
treatment (Aung et al., 2021; Garcia-Vidal et al., 2019; Bajwa et al., 2021). Machine 
learning algorithms enable the development of personalised treatment plans by analysing 
patients’ movement and health data, precisely monitor the healing process and offer 
remote monitoring. For example, data collected with technologies such as wearable 
devices or smartwatches enable more precise assessment of the level of participation 
and response to treatment (Lo et al., 2018; Sandal et al., 2021). Furthermore, AI-enabled 
mobile applications encourage users to access treatment more easily and adhere to 
personalised exercise programmes (Anan et al., 2021; Lo et al., 2018).
In robotic prostheses, AI analyses biological signals such as muscle signals (EMG) 
or brain waves (EEG), enabling the prostheses to move more in line with user intent 
(Kristoffersen et al., 2021; Tombini et al., 2012). Although these developments increase 
the functionality of prostheses, challenges such as continuous calibration, lack of 
portability, and user fatigue in long-term use are encountered (Kristoffersen et al., 2021; 
Song et al., 2005). Again, AI-supported game-based systems increase the participation 
of users by making rehabilitation processes fun and offer low-cost alternatives; however, 
these systems have factors that negatively affect the user experience such as visual clarity 
problems and lack of personalisation (Avola et al., 2019; Yeh et al., 2014).
The article emphasises that the clinical effects of AI in rehabilitation have not yet been 
fully evaluated, so more extensive research in real-world settings is needed (Sumner et 
al., 2023). These technologies have a high potential to support personalised and effective 
treatment approaches in the future.
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Use in Pediatric Rehabilitation: Artificial intelligence (AI) technologies in pediatric 
physiotherapy offer innovative solutions to improve physiotherapy processes for 
children. Following the widespread use of artificial intelligence in other healthcare 
fields, its use in pediatric physiotherapy has also increased. In this field, AI-powered 
exoskeletons help children move their arms, legs and hands, while virtual reality-based 
video games support participation and motivation in therapy (Rowe et al., 2021). While 
EMG (electromyography) technology measures how efficiently muscles are working, 
brain-computer interfaces contribute to orthotic-prosthetic decision-making processes 
(Ravali et al., 2022). In addition, telerehabilitation applications provide remote therapy 
and maintain the continuity between the patient and the therapist in long-term and 
infectious diseases (Barradell, 2017).
While AI lightens the therapists’ workload, it also enables reaching more patients during 
the treatment process and enhances patient compliance. It offers advantages such as time 
savings in intensive and long-term pediatric physiotherapy, boosting patient motivation, 
and providing opportunities for use in high-risk infection environments (Ramanandi, 
2021). However, ethical, privacy, and security concerns also play a substantial role in the 
implementation of artificial intelligence technologies. Although these technologies come 
with drawbacks like high expenses and limited availability, issues related to ethics and 
data protection are also critical factors to address (Özdemir & Bilgin, 2021; Söderlund, 
2019).
Consequently, the implementation of AI-driven applications in pediatric physiotherapy 
brings about a major transformation in the fields of assessment, intervention design, 
and patient monitoring. With the advantages provided by AI, personalized evaluation 
methods enable the creation of effective treatment plans, while the quality and availability 
of pediatric physiotherapy services are enhanced through continuous tracking of patient 
progress (Karabulut, 2024).
Telerehabilitation: Artificial intelligence technologies in telerehabilitation applications 
have the potential to manage the rehabilitation process of patients in a remote and 
individualised manner. Özden et al (2020) highlight the role of AI-based systems in 
telerehabilitation, particularly in the field of orthopaedic physiotherapy, to develop 
and manage automated exercise protocols based on patient data. These systems create 
specific exercise instructions based on patient data and make them accessible to patients 
through a secure platform (Skwortsow and Molin, 2015).
Artificial intelligence applications can automatically update treatment protocols by 
tracking patient adherence during the telerehabilitation process. These systems allow 
physiotherapists to remotely monitor patients’ treatment compliance and, if needed, 
adjust the treatment plan based on adherence levels. Additionally, AI-based applications 
offer advantages such as cost reduction and time efficiency in the telerehabilitation 
process (Wells et al., 2018; Novak & Riener, 2015).
Artificial intelligence systems integrated with mobile devices can utilize sensors like 
accelerometers and gyroscopes to track patient movements and support them in executing 
exercises accurately. For instance, in an application created by Ongvisatepaiboon et al. 
(2015), artificial intelligence technology was used to estimate shoulder rotation angle 
using only an accelerometer sensor. Such systems increase the effectiveness of treatment 
by allowing patients to accurately perform rehabilitation exercises at home without 
physiotherapist intervention, and support ongoing communication between the patient 
and physiotherapist (Ongvisatepaiboon et al., 2015).
Use of Artificial Intelligence in Headache: Artificial intelligence (AI) applications in 
patients with headaches hold significant potential, especially in managing conditions 
like migraines. According to Petrušić et al. (2024), AI stands out as a technology that 
can revolutionise headache research and treatment, helping to better understand disease 
mechanisms and predict patient response. The analysis of health data using machine 
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learning (ML) and advanced algorithms offers opportunities to both improve patient care 
and enhance clinical applications (Park et al., 2020; Thakur et al., 2020; Tso et al., 2021).
The use of AI in headache management accelerates clinical decision making by rapidly 
analysing large data sets, allowing clinicians to focus on more complex cases. For example, 
Cohen (2023) noted that AI-based diagnostic models can make headache treatment more 
accessible by improving the diagnostic accuracy of non-headache specialists (Cohen, 
2023; Katsuki et al., 2023).
Digital applications and virtual health assistants have an important place in headache 
management. In a study by Stone et al (2003), electronic diaries were found to increase 
patient compliance to 94%, compared with 11% for paper diaries (Stone et al, 2003). In 
addition, Roesch et al. (2020) algorithms based on the ICHD-3 criteria were found to be 
very successful in classifying migraine and tension-type headaches (Roesch et al., 2020).
Wearable devices and virtual reality (VR) technologies are also emerging as adjuncts to 
headache management. For example, Noseda et al. (2016) showed that lenses specifically 
designed to manage photophobia in migraineurs reduced pain and light sensitivity by 
filtering blue light (Noseda et al., 2016). VR devices allow patients to manage their stress 
levels by receiving biofeedback in the home environment, and such devices have been 
observed to reduce symptoms of depression (Cuneo et al., 2023). According to Petrušić 
et al. AI-assisted tools not only improve patients’ quality of life in headache management, 
but also reduce physicians’ workload and provide more personalised treatment options 
(Petrušić et al., 2024). It is emphasised that data protection and ethical issues should 
also be considered for the successful integration of these technologies (Tana et al., 2024; 
Martelletti et al., 2023).

Results
Health services are vital to national economies, as they are central to human life. Advances 
in technology and science are pushing the healthcare sector beyond expectations, much 
like in other fields such as industry, services, education, and manufacturing. In this 
regard, systems referred to as “artificial intelligence” provide intelligent solutions for 
healthcare. AI applications are utilized across all subsectors of healthcare (Akalın & 
Veranyurt, 2020) and are especially involved in processes such as diagnosis, treatment, 
and classification, with a strong presence in various rehabilitation areas (Russell & 
Norvig, 2010). Specifically, this technology can be applied in any area where human-
computer interaction is possible (Nicolas & Gil, 2012).
It is crucial to make machine learning methods, patient data measurement, and clinical 
decision support systems practical and usable in routine clinical practice. AI-powered 
systems are designed to enhance the accuracy and efficiency of clinical assessments in 
areas like balance, gait, daily activities, and the functional capabilities of both upper and 
lower extremities. By analyzing patient data, these systems allow for real-time tracking 
of rehabilitation progress, provide predictive insights into clinical advancements, and 
enable continuous monitoring, all of which contribute to personalized care and timely 
intervention in the rehabilitation process. (Köse, 2018).
The use of artificial intelligence-based intelligent technologies in rehabilitation services 
offers many benefits when evaluated from a health care management perspective. For 
example, wearable technologies that can be adapted to an individual’s level and abilities 
can help reduce production costs. In addition, it provides benefits such as flexible 
adjustment of parameters such as duration, intensity, difficulty and speed of treatment; 
obtaining objective data with reliable and valid user detection devices; providing 
immediate feedback; facilitating training with real-life simulations; reducing patient and 
therapist burnout (Tarakçı, 2021).
The application of artificial intelligence in physiotherapy and rehabilitation significantly 
contributes to the individualization of treatment processes and the objective monitoring 
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of patients. By analyzing patients’ movement data, AI, along with advanced data 
analysis, machine learning, and deep learning algorithms, enables the development 
of personalized treatment plans.. Additionally, AI-driven solutions such as wearable 
devices and robotic technologies make rehabilitation processes more dynamic and 
improve patient adherence by monitoring their daily activities. In specific areas such 
as telerehabilitation, pediatric physiotherapy, and stroke rehabilitation, AI reduces 
therapists’ workload and improves treatment effectiveness. AI-based systems offer more 
accessible and cost-effective treatments by providing remote monitoring, automated 
assessments, and instant feedback. However, ethical and privacy concerns are critical 
when incorporating these technologies into healthcare systems. In summary, although 
AI applications in physiotherapy present groundbreaking solutions that may enhance 
patients’ quality of life, additional thorough research is essential to evaluate their clinical 
impact in the future.
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