
© 2025 IJNRD | Volume 10, Issue 7 July 2025 | ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2507115 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

b118 

 Review of Wearable Sensor-Based Health 

Monitoring Glove Devices for Rheumatoid Arthritis 

with Machine Learning Integration 
1Manjusha G. Baravkar, 2 Reshma K. Markad, 3 Pratiksha P. Sul,4 Gouri V.Sonawane 

1Associate Professor, 2 B.pharm Student, 3 B.pharm Student, 4 M.pharm Student 
1Pharmaceutical Chemistry,  

1School of Pharmacy & Research Centre, Pune, India 

 

Sensor-Based Health Monitoring Glove Devices 

 

Abstract :   Early detection of Rheumatoid Arthritis (RA) and other neurological conditions is vital for effective treatment. Existing methods of 

detecting RA rely on observation, questionnaires, and physical measurement, each with their own weaknesses. These traditional approaches often 
lack precision, are time-consuming, and may not capture subtle changes in joint function or disease progression. This paper explores the integration 

of machine learning (ML) with wearable health monitoring devices, specifically sensor-based gloves, to enhance patient diagnosis and treatment. 

ML algorithms can analyze sensor data, predict disease progression, and provide personalized rehabilitation recommendations. By leveraging 

advanced data analytics, these smart gloves can monitor joint movement, grip strength, and range of motion in real-time, offering a more objective 
and continuous assessment of RA symptoms. Furthermore, the integration of ML enables the identification of early warning signs, allowing for 

timely intervention and improved patient outcomes. This paper provides an updated review of wearable sensing technologies, discusses the role 

of ML in enhancing RA management, and evaluates the potential of smart gloves for clinical applications. The findings highlight the transformative 
potential of combining wearable sensors with ML to revolutionize RA diagnosis, treatment, and rehabilitation, paving the way for more 

personalized and effective healthcare solutions. 

 

IndexTerms - Rheumatoid arthritis, Smart sensing, Data gloves, Joint measurement, Rehabilitation, Machine learning, Predictive 

healthcare 

I. INTRODUCTION 

 
The sense of touch is one of the most important ways we interact with the world around us. Our hands   are incredibly complex and allow us to 
perform a wide range of tasks, from simple actions like holding a cup to more intricate activities like typing or playing a musical instrument. 

However, diseases like rheumatoid arthritis (RA) and Parkinson’s disease (PD) can severely damage hand function, making even basic tasks 

difficult and painful. These conditions not only affect physical abilities but also have a significant impact on a person’s quality of life [1]. 
To address these challenges, wearable devices, such as sensor-based gloves, have been developed to monitor hand movements and provide valuable 
data about joint function, grip strength, and range of motion. These devices can track changes in hand activity over time, helping doctors and patients 

better understand the progression of the disease. However, simply collecting data is not enough. This is where machine learning (ML) comes into 

play. By integrating ML into wearable gloves, we can analyze the data in real-time, predict disease progression, and even recommend personalized 

treatment plans. This combination of wearable technology and ML has the potential to revolutionize how we diagnose, treat, and manage conditions 
like RA [2]. 

The goal of this paper is to explore how wearable sensor gloves, combined with machine learning, can improve the lives of patients with RA and 
other similar conditions. We will start by discussing the challenges of diagnosing and treating RA, followed by a review of existing sensor glove 

technologies. Then, we will dive into how machine learning can enhance these devices, making them smarter and more effective. Finally, we will 

look at the potential of these advanced systems in clinical settings and how they can provide better care for patients. 

Problem background: 

In medical applications, such as hand function assessment and rehabilitation, capturing hand movements and joint activity is essential [3]. 

Rheumatoid Arthritis (RA) is an autoimmune disease where the body’s immune system mistakenly attacks its own joints, leading to persistent pain, 

swelling, and stiffness [4]. Over time, this inflammation causes the joints to break down, resulting in disabilities, deformities, and irreversible joint 

damage [5]. In the early stages, RA often appears as an asymmetrical condition, meaning it may affect only one side of the body, such as one hand 
or one knee [6]. However, as the disease progresses, it typically becomes symmetrical, affecting both sides of the body equally, which is a key factor 

in diagnosing RA [7]. Unfortunately, in the early stages, when symptoms are not yet symmetrical, diagnosing RA can be challenging [8]. 

Currently there is no cure for RA, but treatments like disease-modifying antirheumatic drugs (DMARDs) and physical therapy exercises can help 

slow down the progression of the disease and improve long-term outcomes [9]. Despite these treatments, RA significantly impacts a person’s ability 

to perform everyday activities, such as dressing, cooking, or even holding objects [10]. Diagnosing RA is not straightforward, as there is no single 

test that can confirm the disease. 
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      Instead, doctors rely on a combination of measures, including grip strength tests, range of motion (ROM) assessments and evaluations of hand pain, 
swelling, and stiffness [11].These methods, while useful, often lack precision and may not capture subtle changes in joint function, making it difficult 

to monitor the disease effectively over time.  

SENSOR CHARACTERISTICS & SIGNAL PROCESSING  

Sensor gloves have been widely used in fields like robotics and virtual reality (VR), but in recent years, they have become increasingly important 
in medical applications [12]. These gloves are equipped with sensors that can measure hand movements, joint angles, and grip strength, making 

them valuable tools for assessing conditions like Rheumatoid Arthritis (RA). This paper focuses on the importance of sensor gloves in healthcare, 

particularly for measuring joint flexibility and helping with rehabilitation [13]. 

Sensor gloves are considered cutting-edge technology for monitoring RA because they can provide precise measurements of finger and hand 
movements. This is especially useful for tracking the progression of the disease and evaluating the effectiveness of treatments. However, despite 

their potential, there are still some challenges that need to be addressed. For example, the accuracy and consistency of the sensors can vary, which 

may affect the reliability of the data. Additionally, connecting these devices to the Internet of Things (IoT) for real-time data sharing can be 

complicated, and the gloves need to be comfortable and easy to use for patients who wear them for long periods [14]. Another issue is that while 
sensor gloves are great for measuring hand dexterity, they are not yet widely adopted in medical practice. This is partly because they can be 

expensive and require regular calibration to ensure accurate readings. Moreover, the data collected by these gloves needs to be processed and 

analyzed effectively, which often requires advanced signal processing techniques. Despite these challenges, sensor gloves have the potential to 

revolutionize how we monitor and treat conditions like RA, especially when combined with technologies like machine learning [15].  

MACHINE LEARNING INTEGRATION FOR PATIENT-CENTERED ASSISTANCE 

Machine learning (ML) models play a crucial role in modern healthcare by providing data-driven insights and personalized treatment 

recommendations. In the case of Rheumatoid Arthritis (RA), ML algorithms can analyse sensor data to detect early symptoms and predict disease 

progression: By processing data from wearable gloves, ML can identify subtle changes in hand movements that may indicate the early stages of RA. 

This allows doctors to intervene sooner, potentially slowing down the disease before it causes significant damage. Identify patterns in hand 

movements to assess severity and track improvement over time: ML can analyze how a patient’s hand movements change over weeks or months. 

This helps doctors understand how severe the condition is and whether treatments are working effectively. 

Recommend personalized rehabilitation exercises based on real-time monitoring: Using data from the gloves, ML can suggest specific exercises 

tailored to the patient’s needs. For example, if a patient struggles with gripping objects, the system might recommend exercises to improve grip 
strength. Optimize drug prescriptions and therapy plans based on patient response patterns: ML can analyze how a patient responds to certain 

medications or therapies and suggest adjustments. For instance, if a patient isn’t improving with a particular treatment, the system might recommend 

trying a different approach. In addition to these benefits, ML can also help reduce the workload for healthcare providers by automating data analysis 

and providing clear, actionable insights. This means doctors can spend more time focusing on patient care rather than interpreting complex data. 
Overall, the integration of ML into wearable sensor gloves has the potential to make RA treatment more personalized, efficient, and effective, 

improving the quality of life for patients. 

DATA COLLECTION AND PROCESSING 

Sensor-based gloves generate vast amounts of data, including joint motion, grip strength, and pressure distribution. This data is collected in real-
time as patients perform everyday tasks or specific exercises. However, raw data alone is not enough—it needs to be processed and analyzed to 

provide meaningful insights. This is where machine learning (ML) comes in. ML models use advanced techniques to make sense of the data and 

turn it into useful information for doctors and patients. Some of the key techniques include: 

Time-series analysis for movement tracking: This technique looks at how hand movements change over time. For example, it can track how a 
patient’s grip strength improves or worsens over weeks or months. This helps doctors understand the progression of the disease and the effectiveness 

of treatments. 

Anomaly detection for early symptom recognition: ML can identify unusual patterns in the data that might indicate early signs of RA or other 

conditions. For instance, if a patient’s hand movements suddenly become slower or less coordinated, the system can flag this as a potential issue for 

further investigation. 

Neural networks for predicting disease severity: Neural networks are a type of ML model that can analyze complex data and make predictions. In 

the case of RA, they can predict how severe the disease might become in the future based on current symptoms and movement patterns. This helps 

doctors plan long-term treatment strategies. 
In addition to these techniques, ML models can also filter out irrelevant data and focus on the most important information. For example, they 

can ignore small, random movements and focus on larger, more meaningful patterns. This makes the data easier to interpret and ensures that doctors 

get accurate and actionable insights. Overall, the combination of sensor gloves and ML provides a powerful tool for monitoring and managing RA, 

helping patients receive better care and improving their quality of life. 

MODEL TRAINING AND ADAPTATION 

The machine learning (ML) model used in sensor gloves is not static—it continuously learns and improves over time. This process is called model 

training and adaptation, and it ensures that the system becomes smarter and more accurate as it gathers more data. Here is how it works: Supervised 

learning using labeled RA severity data: In this approach, the ML model is trained using data that has already been labeled by experts. For example, 
doctors might provide data on hand movements and classify it as mild, moderate, or severe RA. The model learns from this labeled data and uses it 

to make predictions about new, unlabeled data. This helps the system accurately assess the severity of a patient’s condition. 

Unsupervised learning to identify hidden patterns: Sometimes, there isn’t enough labeled data available. In such cases, unsupervised learning is 

used. This technique allows the ML model to analyze the data and find patterns or groupings on its own. For example, it might discover that certain 

hand movements are more common in patients with early-stage RA, even if that was not explicitly labeled in the data. 

Reinforcement learning to adapt treatment recommendations based on feedback: This is where the ML model learns by trial and error. For example, 

if the system recommends a specific exercise and the patient’s condition improves, the model learns that this recommendation was effective. If the 

patient doesn’t improve, the model adjusts its recommendations and tries something different. Over time, this feedback loop helps the system provide 
better and more personalized treatment plans. 

By integrating ML, sensor gloves become more than just passive monitoring devices—they actively contribute to patient recovery. Instead of simply 
collecting data, the gloves analyze it in real-time and provide personalized insights and recommendations. For example, if the system detects that a 

patient’s grip strength is declining, it might suggest specific exercises to address the issue. This makes the gloves a powerful tool for both patients 

and doctors, helping to improve outcomes and quality of life. 
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Image 1.1 Review of Wearable Sensor-Based Health Monitoring Glove Devices for Rheumatoid Arthritis 

CONCLUSION  

The integration of machine learning with wearable sensor gloves represents a significant advancement in RA diagnosis and 

rehabilitation. ML models enhance health monitoring by providing predictive analysis, real-time symptom tracking, and 

personalized treatment recommendations. The future of smart healthcare relies on data-driven decision-making, and wearable sensor 

technologies with ML integration pave the way for improved patient outcomes. Further research is needed to refine algorithms, 

enhance sensor accuracy, and ensure seamless clinical adoption. 

 

Acknowledgment 

In this transformative review journey my heartfelt gratitude extend to my family, friends & cherished love ones also heartfelt thanks 

to school of pharmacy & research centre for providing the facility for the review. 

REFERENCES 

1.  Rashid, A.; Hasan, O. Wearable technologies for hand joints monitoring for rehabilitation: A survey. *Microelectron. J.* 2019, 

88, 173--183. 

2.  Davarzani, S.; Pajouh, M.A.A. Machine learning applications in medical rehabilitation. *AI Health Technol.* 2021, 5, 102--

119. 

3.  Faisal, A.I.; Majumder, S.; Mondal, T.; Cowan, D.; Naseh, S.; Deen, M.J. Monitoring methods of human body joints: State-of-

the-art and research challenges. *Sensors* 2019, 19, 2629. 

4.  Orbai, A.M.; Smith, K.C.; Bartlett, S.J.; de Leon, E.; Bingham, C.O. ‘Stiffness Has Different Meanings, I Think, to Everyone’: 

Examining Stiffness from the Perspective of People Living With Rheumatoid Arthritis. *Arthritis Care Res.* 2014, 66, 1662--1672. 

5.  Rajak, R.; Zaman, M.; Jones, T.; Sheikh, F.; Sharif, M. Thu0617 Wrist Ultrasound (Us) Pathology in Early Rheumatoid Arthritis 

(Ra); Observations from an Early Inflammatory Arthritis (Eia) Diagnostic Service. *Ann. Rheum. Dis.* 2019, 78, 601. 

6.  Majithia, V.; Geraci, S.A. Rheumatoid Arthritis: Diagnosis and Management. *Am. J. Med.* 2007, 120, 936--939. 

7.  Johnson, J. Symmetric vs. asymmetric arthritis: What to know. *Medical News Today*. 2019. 

8.  Smolen, J.S.; Landewe, R.; Bijlsma, J.; Burmester, G.; Chatzidionysiou, K.; Dougados, M.; Nam, J.; Ramiro, S.; Voshaar, M.; 

Van Vollenhoven, R.; et al. EULAR recommendations for the management of rheumatoid arthritis with synthetic and bio logical 

disease-modifying antirheumatic drugs: 2016 update. *Ann. Rheum. Dis.* 2017, 76, 960--977. 

9.  Raad, M.W.; Deriche, M.A.; Hafeedh, A.B.; Almasawa, H.; Jofan, K.B.; Alsakkaf, H.; Bahumran, A.; Salem, M. An IOT based 

wearable smart glove for remote monitoring of rheumatoid arthritis patients. *Biosignals* 2019, 2019, 224--228. 

10. Nasir, S.H.; Troynikov, O.; Westropp, N.M. Therapy gloves for patients with rheumatoid arthritis: A review. *Ther. Adv. 

Musculoskelet. Dis.* 2014, 6, 226--237. 

11. Pasquale, G. Glove-based systems for medical applications: Review of recent advancements. *J. Text. Eng. Fash. Technol.* 

2018, 4, 286--295. 

12. O’Flynn, B.; Torres, J.; Connolly, J.; Condell, J.; Curran, K.; Gardiner, P. Novel smart sensor glove for arthritis rehabilitation. 

In *Proceedings of the 2013 IEEE International Conference on Body Sensor Networks*, Cambridge, MA, USA, 6--9 May 2013; 

pp. 1--6. 

http://www.ijnrd.org/


© 2025 IJNRD | Volume 10, Issue 7 July 2025 | ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2507115 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

b121 

13. Lin, B.S.; Lee, I.J.; Yang, S.Y.; Lo, Y.C.; Lee, J.; Chen, J.L. Design of an Inertial-Sensor-Based Data Glove for Hand Function 

Evaluation. *Sensors* 2018, 18, 1545. 

14. Connolly, J. Wearable Rehabilitative Technology for the Movement Measurement of Patients with Arthritis. *Ulster University: 

Northern Ireland, UK*, 2015. 

15. Pasquale, G. Glove-based systems for medical applications: Review of recent advancements. *J. Text. Eng. Fash. Technol.* 

2018, 4, 286--295. 

16. Faisal, A.I.; Majumder, S.; Mondal, T.; Cowan, D.; Naseh, S.; Deen, M.J. Monitoring methods of human body joints: State-of-

the-art and research challenges. *Sensors* 2019, 19, 2629. 

 

 

http://www.ijnrd.org/

