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Abstract - More than 6 million people globally and an estimated 450,000 people within Pakistan suffer from Parkinson’s Disease 

(PD). Parkinson’s Disease has several symptoms that affect the hands and can significantly affect everyday life for people with 

the disease, particularly rigidity, muscle weakness, and tremor. Several gloves have been developed to help manage tremors; 

however, many of these are not widely available within Pakistan or are too expensive for lower-income communities to afford. 

This paper aims to evaluate the suitability of gyroscopic gloves to reduce Parkinson’s tremors within a Pakistani, lower-income 

context. We analysed various existing glove methods, both their effectiveness and costs, and came up with a solution using a 

dorsal gyroscope and a system of vibration motors that met both criteria, achieving a kinetic tremor reduction of 71.6%, a 

postural tremor reduction of 82.4% and an isometric tremor reduction of 62.1% based on our initial trial on a single patient. 
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1. Introduction  
Parkinson’s disease is a neurodegenerative disorder, and 

symptoms include bradykinesia, resting tremor, rigidity, and 

postural instability. Up to 75% of Parkinson’s patients 

experience resting tremors (only one type), and these tremors 

can generally be the most troublesome symptom of 

Parkinson’s. [47],[32]. Activities of Daily Living (ADL), such 

as writing, eating, and drinking are made much harder by 

tremors as part of Parkinson’s, [9] which can be defined as 

’involuntary, rhythmic, and oscillatory movement involving 

parts of the body caused by synchronize or alternate 

movements’ [20],[7],[12],[13]. 

 

Existing treatments, like pharmacological and Deep Brain 

Stimulation, have several flaws. Patients may have to take a 

“cocktail of medications,” which does not succeed in reducing 

all the tremors, or sometimes may undergo brain surgery, 

likely referring to Deep Brain Stimulation (DBS), which is 

costly and has side effects [10].  

 

DBS is not a permanent solution, though, and symptoms 

may once again increase as the disease progresses over time 

[17]. Both DBS and medication may also have side effects 

[17],[24]. Overall, approximately “25% of patients living with 

Parkinsonian tremors do not respond to traditional treatments” 

[49]. 

Several gloves have been designed that claim to help 

with Parkinson’s Disease and other tremors. Research has 

focused on devices that can be worn and use mechanical and 

electromechanical methods to reduce tremors [39]. Examples 

of gloves developed for this purpose that are sold 

commercially also include the Steadiware Steadi-Two Glove, 

the Readi-Steadi Glove, and the Gyro-glove [1],[2],[38]. 

Research has also been conducted on different types of 

gyroscopic gloves, including their effectiveness. One study 

reported a 92.6% reduction in axial tumours using a 

gyroscopic glove, showing the efficacy of such gloves [31] 

 

Around 450,000 people have Parkinson’s in Pakistan 

[30]. Many of these gloves are either not available in Pakistan 

or quite expensive. In Pakistan, the poverty ratio is 44.7% 

[35], and the average monthly wage is 24,028 PKR as of 2020 

[25], so affordability is critical. Several glove options on the 

market are quite expensive; for example, the Steadi wear 

Steadi-3 glove costs 227,026 PKR [42] while the Gyro glove 

is more than twice the price of the Steadi-3 glove [41]. 

 

1.1. Key Terms Defined 

The following are some key terms that are being defined, 

given the context of this paper. Where a definition has been 

given based on a definition from another paper/source, this 

has been cited after the definition. 

http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Parkinson’s Disease (PD): “A neurodegenerative disorder 

that predominantly affects the dopamine-producing 

(“dopaminergic”) neurons in a specific area of the brain called 

the substantia nigra.” [28]. 

 

Tremor: “involuntary, rhythmic, and oscillatory 

movement involving parts of the body caused by synchronous 

or alternate movements”[20],[7],[12],[13]. 

 

Rest tremor: Tremors that occur involuntarily when that 

part of the body is not activated. [34] 

 

Action tremor: Action tremors occur while keeping a body 

part in an orientation against the force of gravity or during 

voluntary, deliberate movements. [8] 

 

Tremor-suppression glove: A wearable, glove-like device 

that fits around the hand and reduces involuntary tremors 

while still allowing for deliberate movement. 

 

Gyroscopic gloves: Tremor suppression gloves that use 

gyroscopic technology to suppress tremors. 

 

Gyroscope: A gyroscope is a “spinning disk in which the 

axis of rotation is free to assume any orientation”. The 

“orientation” of the spin axis of the gyroscope is not 

changed/affected in any way by the position of the “body that 

encloses it”. [23] 

 

Affordable: The Annual Household Income per Capita as 

of 2019 was 587.069 USD [26]. Based on exchange rate 

calculations as of July 30th, 2025, this is equivalent to PKR 

166,169.88. The WHO specified that when spending on health 

was greater than 10% or 25% of household income, then this 

was “catastrophic” [18]. This also depended on other factors, 

but we are ignoring these and assuming that any value less than 

10% of the Annual Household Income per Capita is affordable 

and any greater is not. It is critical to note that a household, 

especially one that has someone suffering from Parkinson’s, 

will have high spending on healthcare already, and so an 

affordable glove must be significantly cheaper than the figure 

of PKR 166,169.88. 

 

1.2. Pathophysiology of Parkinson’s Tremors 

Globally, an estimated 10 million people have 

Parkinson’s Disease (PD), with around 450,000 in Pakistan 

[19],[30]. Parkinson’s disease is pathologically characterized 

by the loss of nigrostriatal dopaminergic innervation, 

although neurodegeneration is not confined to only the nigral 

dopaminergic neurons but also includes cells situated in other 

parts of the neural network. The extensive prevalence of this 

condition renders Parkinson’s disease a highly heterogeneous 

disorder, and a dependable diagnostic test remains 

unavailable. Diagnosis presently relies on clinical symptoms, 

necessitating the presence of two of the following features: 

resting tremor, bradykinesia, stiffness, and/or postural 

instability. Clinical criteria can only yield a diagnosis of 

probable Parkinson’s Disease (PD), whereas a conclusive 

diagnosis necessitates histological evaluation, specifically 

the discovery of 𝛼-synuclein-containing Lewy Bodies (LBs) 

or Lewy neurites [21]. 

 

In PD, nerve cells that produce dopamine are lost over 

time in the substantia nigra pars compacta portion of the 

brain. This causes a host of motor and non-motor symptoms, 

which occur gradually and also make it difficult to diagnose 

the disease [19]. The neurodegeneration of dopaminergic 

neurones in the retro-rubral area, together with elevated 

neural oscillations in the cerebello-thalamo-cortical circuit 

and the basal ganglia, also significantly contributes to the 

condition [3]. 

 

The “cardinal” symptoms include bradykinesia, rigidity, 

tremor, and gait alterations. These occur at earlier phases of 

the PD. Later, changes in posture, freezing of gait, and 

changes in balance also may occur. Non-motor symptoms 

include hyposmia, sleep disorders, autonomic dysfunction, 

and dementia [4]. 

 

A tremor is an “involuntary, rhythmic, and oscillatory 

movement of a body part” [8]. This is one of the “cardinal 

symptoms” of the dis-ease, and up to 75% of Parkinson’s 

patients experience resting tremors. These have been rated as 

one of the most troublesome symptoms of the disease. 

[47],[32],[48],[44],[4]. Tremors are divided into rest tremors 

and action tremors. Action tremors include postural, kinetic 

(simple, intention, and task-specific tremors), and isometric 

tremors. [8] 

 

Rest tremors occur involuntarily when that part of the 

body is not activated. When both the person and body part 

are relaxed, it should then be investigated. In Parkinson’s 

Disease (PD) specifically, these tremors become less evident 

or disappear completely when that part of the body is 

undergoing deliberate movement. During times of 

worrying/anxiety, or mental strain, these tremors become 

more evident. [34]. 

 

Conversely, action tremors occur while keeping a body 

part in an orientation against the force of gravity or during 

voluntary, deliberate movements. Postural and orthostatic 

tremors occur during the former, while kinetic tremors occur 

during the latter. Simple kinetic tremors remain consistent 

and have the same oscillation frequency throughout a 

voluntary movement, while intention tremors’ oscillations 

increase in a “crescendo” manner. While writing or carrying 

out a particular task/activity, task-specific kinetic tremors 

occur. [8] 

 

Among Parkinson’s Disease patients, rest tremors have 

the highest incidence (more than half of the patients had this 

type of tremor), while action tremors do not have such a high 
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incidence, with only around a third of patients with 

Parkinson’s Disease (PD) having this tremor. [15] 

 

1.3. General Anti-Parkinsonian Tremor Treatments 

Overview 

Treatments largely focus on slowing down Parkinson’s 

Disease (PD) from getting worse, as it is incurable. Treatments 

traditionally start with a medication-based strategy to replace 

dopamine [5],[40],[37],[19]. Such pharmacologic treatments 

include levodopa, dopamine agonists, COMT, and MAO-B 

inhibitors [14]. However, some may have side effects and 

decreased efficacy for the same dosage. For example, 

levodopa can cause nausea, and around 50% of PD patients 

who take this eventually get “dyskinesias and motor 

fluctuations”. Dopamine agonists also come with side effects, 

which include nausea, nightmares, and hallucinations. In 

addition, sleepiness, sleep attacks, obsessions, and compulsive 

acts have also been recently noticed with agonists. 

 

Deep Brain Stimulation (DBS)is a surgical intervention 

employed to address specific facets of Parkinson’s disease 

(PD). This effective therapy primarily targets the motor 

symptoms of Parkinson’s disease and specific adverse effects 

induced by drugs. It improves dyskinesia, tremors, and 

symptoms affected by levodopa. However, this is a surgical 

procedure and may have complications (like infection). 

[6],[27]. However, this treatment is only for eligible 

candidates. [46] 

 

Occupational therapy, a therapeutic intervention, aids 

individuals in navigating physical, emotional, and social 

obstacles [33] [11]. It can also help improve Parkinson’s 

patients in performing IADL (Instrumental Activities of Daily 

Life), writing by hand, and “health management and 

maintenance”. For example, occupational therapy can help 

patients speak more clearly and forcefully. 

 

1.4. Glove-Based Anti-Parkinsonian Tremor Technologies 

Overview 

Several gyroscopic gloves have been developed, which 

have been partially successful in tremor suppression. One 

gyroscopic glove developed had a tremor suppression device 

positioned on the back of the hand [31]. This reduced tremors 

up to 92.6%, and when compared to several other tremor-

suppression technologies in the literature [39], it was one of 

the highest tremor reduction percentages. In addition, the 

study examined the glove’s hardware, including gyroscopic 

tremor suppression and non-gyroscopic tremor suppression, 

and found that the former was significantly more effective 

[31]. This shows the potential and efficacy of a gyroscopic-

based glove. However, their approach still had several 

limitations, which we aim to improve upon - for example, 

they used a DC motor to construct their gyroscope, instead of 

a brushless DC motor, and noted in their paper that ‘later, the 

driving motor type might be brushless DC’. More 

significantly, the study compares the effectiveness of their 

device, whose tremor reduction they report at 92.6% to one 

designed for finger tremor suppression, whose tremor 

reduction is reported at 85%, and thus reports increased 

stability, but does not consider combining both approaches. 

That is, the placement of the suppression technology on either 

the wrist or the fingers was studied in each of the papers. This 

also implies that this device would not be as suitable for 

patients with severe Parkinsonian tremors due to the lack of 

finger suppression technology [31]. 

 

Similarly, one gyroscopic tremor-suppression glove 

consisted of a DC motor on top of the hand, with varying 

vibration, and an accelerometer, as well as gyroscope-based 

MEMS, and oscillating coin motors on each finger. These 

were “interfaced with a microcontroller,” and the glove was 

made in such a way that different numbers of coin motors 

could be positioned on each finger, and this could be changed 

based on the tremors. [45] This approach, though, still 

resulted in a relatively bulky and expensive glove, with 

potential for cutting down on weight and cost in different 

areas; for example, by replacing the microcontroller (an 

Arduino UNO). More significantly, though the coin motors 

were positioned on the fingers, they were globally activated, 

mitigating much of the benefit of the finger suppression - a 

problem exacerbated by the use of only one MPU6050 unit 

for tremor detection, and something that also caused energy 

wastage. There was also a lack of a feedback loop - the 

system used open-loop logic, where the motors were 

activated in response to tremor detection from a single sensor, 

but there was no feedback to assess whether tremor 

suppression was actually occurring. All this resulted in 

tremor suppression of about 40%, quite low according to 

present standards, and that too was a simulated result, not one 

derived from trials in patients [45]. 

 

1.5. Principles of Gyroscopic Gloves 

Gyroscopes fundamentally operate on the principle of 

conservation of angular momentum, a cornerstone of 

classical mechanics, which states that in an isolated system 

with no external torque, the angular momentum vector 𝐿 

remains constant. Mathematically, angular momentum is 

expressed as: 

𝐿⃗ = 𝐼𝜔⃗⃗  
 

Where 𝐼 is the moment of inertia of the rotor and 𝜔⃗⃗  is its 

angular velocity vector. When an external torque 𝜏fi is 

applied, the rate of change of angular momentum is governed 

by 

𝜏 =  
𝑑𝐿⃗ 

𝑑𝑡
 

This relationship implies that any attempt to change the 

aids individuals in navigating physical, emotional, and social 

obstacles can also help improve Parkinson’s patients in 
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performing IADL (Instrumental Activities of Daily Life), 

writing by hand, and ’health management and maintenance’. 

For example, the coordination of the rotating mass generates 

a reactive precession orthogonal to the applied torque, 

providing a stabilizing resistance to external disturbances. 

 

For a gyroscope mounted on the dorsal side of the hand, 

the physics of stabilization can be extended by considering the 

tremor as a superimposed oscillatory angular displacement 

𝜃(𝑡) with a dominant frequency component 𝜔𝑡 , in the range of 

3–7 Hz, typical for physiological or pathological tremors. The 

involuntary angular velocity 𝜃(𝑡) induces perturbative torques 

𝜏 𝑡 on the gyroscopic system. Due to the gyroscope’s angular 

momentum 𝐿⃗  = 𝐼𝑤⃗⃗ 𝑔 (where 𝑤𝑔 is the angular velocity of the 

high-speed rotor), the induced precession rate 𝛺⃗ 𝑝 satisfies: 

 

𝛺⃗ p =  
𝜏𝑡⃗⃗  ⃗

|𝐿⃗ |
 

 

This precession effectively absorbs and redistributes the 

input energy of the tremor into controlled, orthogonal motion 

rather than allowing it to manifest as unfiltered oscillations at 

the hand’s endpoint. By tuning the magnitude of 𝐿 — through 

optimizing 𝐼 and 𝑤𝑔 — The stabilizing torque can be made 

sufficiently high to damp tremor amplitudes while remaining 

low enough to avoid interfering with intentional voluntary 

movements, which typically occur at lower frequencies and 

higher amplitudes compared to tremor oscillations. 

 

From a dynamic systems perspective, the coupled hand–

gyroscope assembly can be modelled as a second-order 

damped system where the tremor input is an oscillatory forcing 

function, and the gyroscopic torque serves as an adaptive 

damping term. The differential equation of motion for the 

hand’s angular displacement 𝜃(𝑡) under the influence of the 

gyroscopic stabilizer can be written as: 

 

𝐼ₕ 𝜃¨(𝑡)  +  𝑐ₑ𝑓𝑓 𝜃 (𝑡)  +  𝑘ₑ𝑓𝑓 𝜃(𝑡)  
=  𝜏ᵥₒₗᵤₙₜₐᵣᵧ(𝑡)  +  𝜏ₜᵣₑₘₒᵣ(𝑡) 

 

Where 𝐼ℎ is the effective moment of inertia of the hand 

segment, 𝑐𝑒𝑓𝑓  is the damping coefficient dynamically 

modulated by the gyroscopic precession, and 𝑘𝑒𝑓𝑓  represents 

the restoring stiffness of the musculoskeletal system. The 

gyroscope increases 𝑐eff selectively in the tremor frequency 

band, reducing the steady-state amplitude of 𝜃(𝑡) in that range 

while leaving voluntary movements largely unimpeded. 

 

Advanced implementations incorporate Inertial 

Measurement Units (IMUs) and closed-loop control 

algorithms to dynamically regulate 𝑤𝑔 in real time. By 

analysing the frequency spectrum of the detected tremor 

signal, the control system can tune the rotor speed such that 

the ratio |𝐿|/|𝜏𝑡⃗⃗  ⃗ maintains an optimal stabilization-to-agility 

balance. This creates an adaptive damping mechanism, which 

is particularly valuable given the variability of tremor 

characteristics between individuals and even within the same 

individual under different physiological states. Furthermore, 

energy-efficient drive electronics and low-friction bearings 

ensure prolonged wearable use, while miniaturization 

enables integration into compact, ergonomically viable 

devices. 
 

This synthesis of Newtonian mechanics, rotational 

dynamics, and control theory provides an elegant and highly 

effective approach to tremor suppression. By harnessing the 

invariance of angular momentum, the wearable gyroscope 

transforms involuntary, high-frequency perturbations into 

manageable processional motions, effectively acting as a 

biomechanical low-pass filter for hand movement. Such 

systems demonstrate not only the enduring relevance of 

classical mechanics in applied biomedical engineering but 

also highlight the potential for further interdisciplinary 

innovation, where mechanical design, real-time signal 

processing, and human-centered ergonomics converge to 

produce next-generation assistive technologies. 
 

1.6. Research Gap 

There is a lack of data on the affordability of Parkinson’s 

care in Pakistan (and generally across third-world countries) 

specifically. There is scholarly work that discusses this for 

Asia as a whole, mentioning that, on average, around 50% of 

income for a Parkinson’s patient in Asia would be spent only 

on medications [36].  
 

However, there are a lot of variations between the vast 

area of Asia, so data and research on Pakistan specifically 

would be a better indicator. Given the relatively high poverty 

ratio in Pakistan [35] and the cost of treatment [38], the 

affordability of care is important to consider. Interventions do 

exist on a community level to help fund treatment- hospitals 

like PINS do offer assistance. [29] 
 

Research has been conducted regarding gyroscopic 

gloves being used to reduce tremors.     One gyroscopic glove 

was developed using a vibrating (the “degree” of this 

vibration can change) DC motor on top of the hand and an 

accelerometer-gyroscope-based Micro-Electromechanical 

System (MEMS) and oscillating coin motors on each finger. 

The developed glove was relatively affordable, costing $40, 

cheaper than many others on the market.  
 

However, the glove could have been made smaller, more 

effective at tremor suppression, and less expensive by using 

different components. [45]. Another study also looked at the 

use of gyroscopic gloves in tremor suppression [31]. 

However, a lot of research focuses on suppression of broader 

tremors (not just Parkinson’s tremors) or uses simulators 

rather than using the device on actual patients 

[31],[43],[22],[39]. 
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1.7. Research Questions 

This paper aims to answer the following questions 

pertaining to the problem: 

1. What is Parkinson’s Disease (PD), and how does this 

affect a person’s life? 

2. What are existing treatments for Parkinson’s Disease 

(PD)? 

3. What is a general overview of Parkinson’s Disease (PD) 

in Pakistan? 

4. What is the level of facilities and health infrastructure in 

Pakistan to treat Parkinson’s Disease (PD)? 

5. Is treatment for Parkinson’s Disease (PD) in Pakistan 

affordable? 

6. Why are tremor-suppression gloves used, and what are 

they? What different types exist? 

7. How can gyroscopic gloves be used to help suppress 

Parkinson’s Disease (PD) tremors? 

8. Are gyroscopic gloves an affordable solution that will 

work in the Pakistani market? 

1.8. Research Significance 

This paper works towards analysing the efficacy of a 

gyroscopic PD tremor suppression glove in a Pakistani, lower-

income context. This research will help illustrate not only the 

cost of Parkinson’s treatment for lower-income communities 

but also potential solutions that are more affordable for this 

group. Tremor suppression gloves are helpful in that they 

provide an alternative to medications and/or surgical solutions 

that are expensive and may have side effects and decreasing 

efficacy over time [16], [39], [49]. Tremor suppression gloves 

can help reduce some of the most disruptive symptoms for 

patients [47], [32] and thus greatly help improve their quality 

of life. This solution will help spur the movement towards 

more affordable solutions in a lower-income and developing 

country context, and this research may be applied around the 

world for Parkinson’s patients. 

 

2. Manufacture and Design 
2.1. Manufacture of the Glove 

After carefully evaluating existing haptic stabilization 

techniques and consulting with industry experts, we developed 

an alternate methodology for designing the glove using 

gyroscopic feedback and localized haptic correction through 

small shaftless vibration motors. Our system is built around 

two core components: a dorsal gyroscope to provide planar 

resistance, and a distributed array of vibration motors for real-

time corrective feedback. 

 

The dorsal gyroscope was implemented using a 2200 

RPM brushless DC motor controlled via a PWM (Pulse 

Width Modulation) controller. We machined a metal mass 

based on a CAD model and mounted it onto the motor shaft 

to act as a spinning rotor. Initial testing with a 3D-printed 

mass failed to generate sufficient angular momentum for 

stabilisation. Additionally, the lack of mechanical anchoring 

led to instability in the system. To counter this, we increased 

the mass of the rotor and mounted the assembly onto an 

aluminium baseplate, which was securely stitched into the 

fabric of the glove. This created a functioning dorsal 

gyroscope whose rotational speed and the damping effect 

could be adjusted using the PWM controller. 

 

In parallel, we designed a vibration feedback system to 

provide localised stabilization. The setup consisted of 12 

small vibration motors (3 per finger) integrated into the 

glove, powered by two 18650 lithium-ion cells regulated 

through an LM2596 buck converter. An Arduino Nano 

microcontroller served as the control unit, interfacing with 

two MPU-6050 motion sensors. 

 

The microcontroller uses the data from these two sensors 

to compute angular deviation, particularly in pitch, and 

applies a simple PID (Proportional–Integral–Derivative) 

control algorithm to determine the corrective output. This 

output value is then mapped to activate a variable number of 

vibration motors based on the severity of deviation. The 

function drive Motors () selectively powers a subset of the 12 

motors to generate directional haptic cues, thereby nudging 

the user’s hand toward a more stable orientation - the code is 

attached in the Appendix. 

 

Each motor is connected via FET75NF75 transistors and 

isolated through PC817 optocouplers to ensure electrical 

protection and signal integrity. The entire system is 

controlled through a single ON/OFF switch and assembled 

on a Veroboard using jumper wires.  

 

Together, this setup allows the glove to provide both 

inertial resistance (via gyroscopic torque) and real-time 

vibrational feedback, enabling users — particularly those with 

tremors or motor instability — to maintain hand stability and 

functional movement. The glove prototype is shown in Figure 

1. 

 

 
Fig. 1 Labelled image of the initial prototype of the glove 
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2.2. Affordability and Practical Considerations 

We have considered a wide variety of methods to build 

this anti-tremor glove, including magnetic dampers and tuned 

mass dampers. Our first attempt used a Magnetorheological 

(MR) damper - we attempted to base it on existing designs of 

gloves using polymagnetic systems. Such a design was 

developed by Steadi 2, using a ball joint mechanism and a non-

Newtonian fluid. To keep consistent with our aim of cost 

effectiveness, we initially used low-cost materials: a pre-

existing compression glove, ultrasound gel as our non-

Newtonian fluid, regular permanent magnets, a container, and 

tape to create the magnetic damper. This proved to be 

unsuccessful, as there was very limited movement of the 

magnet around the ball joint. When held freely, significant 

repulsive/attractive forces were observed between the 

magnets. However, when attached to the ball joint, the 

magnets were far too rigid to move. The non-Newtonian fluid 

did not harden significantly when we moved it, and we 

suspected a major reason for the failure of our system was the 

use of regular permanent magnets instead of polymagnets. In 

the end, the system failed to fulfill its aim of countering hand 

movements and tremors.  

 

In the end (as explained), we opted for a gyroscopic glove 

- a very cheap option, under $35, and hence easily affordable. 

The cost breakdown is attached in Figure 2. The additional 

reasons for selecting various components, as well as their 

functions, are shown in Figure 3. 

 
Fig. 2 Breakdown by component of manufacturing cost/PKR 

 
Fig. 3 A table of components, their functions, and their reasons for 

selection 

 

3. Testing and Results 
3.1. Initial Testing Methodology and Results 

We verified functionality finger by finger using the 

Arduino IDE’s Serial Plotter at 9600 baud. For each finger 

(Index, Middle, Ring, Little), we monitored three signals: 

• <Finger> gyro — the raw angular velocity (°/s) from the 

MPU-6050 on that finger. 

•  <Finger> cmd — the processed motor command, 

inverted (antiphase) relative to movement. 

• <Finger> level — discrete motor activation level (0–3 

motors ON). 

The Serial Plotter’s axes represent: 

X-axis: Real-time steps (10 ms per sample). 

Y-axis: Signal magnitude (gyro or command level). 

We confirmed: 

 

Table 1. Measured RMS angular velocity and percent reduction across 

tremor types 

Tremor 

Type 

Baseline 

𝑨𝑹𝑴𝑺 (°/𝒔) 

Active 

𝑨𝑹𝑴𝑺 (°/
𝒔) 

Reduction 

(%) 

Kinetic 12.4 6.5 71.6% 

Postural 15,8 6.7 82.4% 

Isometric 10.2 5.8 62.1% 
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• Each finger’s gyro signal spikes when that finger moves.  

• Its command inversely mirrors the motion (antiphase). 

• Only the correct finger’s level rises. 

For any finger showing an incorrect response, we: 

1. Inspected motorpin mapping in the motorPins[] array and 

corrected it. 

2. Adjusted perfinger gain (scaleOutpot []) or sign (axisSign 

[]) if vibration felt too weak or inverted. 

 

Once correct mapping and antiphase behaviour were 

ensured, we conducted initial testing on a patient — a 76-year-

old male—suffering from Parkinson’s disease. We recorded 

angular velocity data under two conditions:  

• Baseline: Gyro spin and vibration motors off. 

• Active: Gyro spinning + antiphase vibration on. 

We sampled at 100 Hz and computed the RMS amplitude 

of angular velocity: 

= √
1

𝑁
 ∑𝜔𝑘·

2

𝑁

𝑘=1

 

Where N is the number of samples and 𝜔𝑘 is the value of 

the signal. The percent reduction was calculated as: 

 

Reduction = 
𝐴𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 − 𝐴𝑎𝑐𝑡𝑖𝑣𝑒

𝐴𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
 × 100% 

 

3.2. Discussion of Results 

The results can be seen in Table 1 of tests on a single 

Parkinson’s patient, a 70-year-old male. The prototype showed 

notable tremor suppression across all three tremor types. 

Postural tremors recorded the highest reduction (82.4%), 

followed by kinetic tremors (71.6%) and isometric tremors 

(62.1%). This aligns with the intended purpose of combining 

gyroscopic stabilization with distributed vibration-based 

corrective feedback. 

 

The greater reduction in postural tremors is expected, as 

these typically present a steady oscillatory pattern within the 

4–6 Hz range, which the gyroscopic resistance and haptic 

feedback system are designed to counter. Kinetic tremors 

exhibited slightly lower improvement, most likely due to 

overlapping voluntary movements during active motion, 

which reduces the relative effect of the gyroscopic damping. 

In comparison, isometric tremors showed the lowest reduction. 

This is understandable, as the sustained muscle contraction 

involved in static holding tasks alters tremor characteristics 

and limits the degree of external correction possible without 

interfering with the user’s grip strength. 

 

While the results are promising, they must be interpreted 

in light of certain limitations. The prototype was tested in a 

single patient, and more extensive trials are needed to confirm 

consistency across varying tremor severities and patient 

profiles. Furthermore, the gyroscope’s torque output and 

feedback intensity were tuned for moderate tremor amplitude; 

more severe cases may require adjustments in rotor inertia or 

additional stabilization on multiple axes. Long-term usability 

factors such as comfort, weight distribution, and battery 

performance also require further study before large-scale 

implementation. 

 

Despite these limitations, achieving reductions of up to 

80% in postural tremors places this glove within the range of 

many advanced solutions documented in existing literature. 

While devices such as the one by Phan Van & Ngo (2021) 

report reductions exceeding 90%, these systems are 

significantly more expensive and complex. Our prototype, by 

contrast, demonstrates that a low-cost, locally assembled 

solution can deliver clinically meaningful improvements and 

potentially enhance the quality of life for patients in low-

income settings. Finally, our patient also reported feeling 

greater stability and strength not just in his hand, but also in 

his elbow and shoulder -an effect we attributed to the 

placement of the dorsal gyroscope on the wrist. 

 

3.3. Limitations 

Although these results are promising, the study has 

limitations, including testing in a single patient and short-

duration trials. Future work will focus on large-scale clinical 

validation, multiaxis stabilization, improved ergonomic 

design, and extended battery life. Within the effort to construct 

this affordable glove, however, we came across some 

limitations, which we have listed below: 

• Using a dorsal gyroscope (which we chose for its 

affordability) resulted in a bulkier glove than ideal. 

• The glove is quite cluttered due to the two separate 

systems implemented - that of the vibration motors and 

that of the gyroscope - which also makes it less convenient 

to operate the hand as usual with the glove. 

• The dorsal gyroscope is adjusted using a PWM controller 

rather than an automated process, so it might be less 

effective.  

However, this work highlights the feasibility of 

developing locally manufactured low-cost solutions that 

address critical gaps in assistive healthcare for Parkinson’s 

patients in low-income contexts. The proposed glove 

demonstrated that innovative design and affordability can co-

exist, paving the way for wider accessibility and better quality 

of life, for people living with Parkinson’s disease. 

 

4. Conclusion 
The prototype gyroscopic glove developed in this study 

successfully demonstrated significant reductions in tremor 

amplitude on kinetic, postural, and isometric tasks, achieving 

up to 82.4% suppression of postural tremors. By combining 

gyroscopic resistance with a vibration feedback system, the 

glove provided an effective and responsive means of 
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stabilizing hand motion without impeding voluntary 

movements. Importantly, the total cost of the prototype 

remained under PKR 10,000 (≈$35), making it far more 

affordable than commercially available solutions, which often 

exceed PKR 200,000. Implementing a successful and 

affordable PD tremor suppression glove could have 

transformative impacts. On an individual level, Parkinson’s 

Disease (PD) tremors greatly affect performing everyday 

tasks. An affordable, gyroscopic tremor suppression glove 

could reduce tremors and really boost patients’ quality of life. 

The ability to perform day-to-day tasks could boost confidence 

and help foster more independence for patients. In addition, it 

reduces the health risk to individuals with PD as a tremor 

suppression glove could help stabilize the hand, preventing 

accidents due to uncontrollable hand movements. [45] Such a 

glove may also provide an alternative to more 

expensive/inaccessible treatment options, and it comes 

without many of the side effects associated with medications 

and surgical procedures [16],[39],[49]. By providing an 

alternative solution, healthcare could become a lot more 

accessible for lower-income groups in a country like Pakistan. 

[43] performing everyday tasks. 

 

References 
[1] Steadiwear. [Online]. Available:  

https://steadiwear.com/?srsltid=AfmBOoo7ueQioaYpfF1mvP6ei5Jxkuk3CmA1mLn62hkOJUieAgJhwoc  

[2]  About – GyroGear. [Online]. Available: https://gyrogear.co/about/  

[3] Ali H. Abusrair, Walaa Elsekaily, and Saeed Bohlega, “Tremor in Parkinson’s Disease: From Pathophysiology to Advanced Therapies,” 

Tremor and Other Hyperkinetic Movements, vol. 12, no. 29, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[4] J. Eric Ahlskog, and Manfred D. Muenter, “Frequency of Levodopa-related Dyskinesias and Motor Fluctuations as Estimated from the 

Cumulative Literature,” Movement Disorders, vol. 16, no. 3, pp. 448-458, 2001. [CrossRef] [Google Scholar] [Publisher Link] 

[5] Melissa J. Armstrong, and Michael S. Okun, “Diagnosis and Treatment of Parkinson Disease,” JAMA, vol. 323, no. 6, pp. 548–560, 2020. 

[CrossRef] [Google Scholar] [Publisher Link] 

[6]  R. Balestrino, and A.H.V. Schapira, “Parkinson Disease,” European Journal of Neurology, vol. 27, no. 1, pp. 27-42, 2020. [CrossRef] 

[Google Scholar] [Publisher Link] 

[7] A.L. Benabid et al., “Combined (Thalamotomy and Stimulation) Stereotactic Surgery of the VIM Thalamic Nucleus for Bilateral Parkinson 

Disease,” Applied Neurophysiology, vol. 50, no. 1–6, pp. 344-346, 1987. [CrossRef] [Google Scholar] [Publisher Link] 

[8] Kailash P. Bhatia et al., “Consensus Statement on the Classification of Tremors. from the Task Force on Tremor of the International 

Parkinson and Movement Disorder Society,” Movement Disorders, vol. 33, no. 1, pp. 75–87, 2018. [CrossRef] [Google Scholar] [Publisher 

Link] 

[9] Han Chen et al., “Genetic Analysis of LRRK1 and LRRK2 Variants in Essential Tremor Patients,” Genetic Testing and Molecular 

Biomarkers, vol. 22, no. 6, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[10] News Medical Life Sciences, Easy-to-use Parkinson’s Gloves can Automatically Reduce Tremors, 2023. [Online]. Available: 

https://www.news-medical.net/news/20230412/Easy-to-use-Parkinsons-gloves-can-automatically-reduce-tremors.aspx  

[11] Cleveland Clinic, Occupational Therapy. [Online]. Available: https://my.clevelandclinic.org/health/treatments/occupational-therapy  

[12] Gunther Deuschl et al., “Consensus Statement of the Movement Disorder Society on Tremor,” Movement Disorders, vol. 13, no. S3, pp. 

2-23, 1998. [CrossRef] [Google Scholar] [Publisher Link] 

[13] Gunther Deuschl et al., “The Pathophysiology of Tremor,” Muscle & Nerve, vol. 24, no. 6, pp. 716-735, 2001. [CrossRef] [Google Scholar] 

[Publisher Link] 

[14] Christopher G. Goetz et al., “Movement Disorder Society Task Force Report on the Hoehn and Yahr Staging Scale: Status and 

Recommendations,” Movement Disorders, vol. 19, no. 9, pp. 1020–1028, 2004. [CrossRef] [Google Scholar] [Publisher Link] 

[15] Michael W. Hayes et al., “Updates and Advances in the Treatment of Parkinson Disease,” The Medical Journal of Australia, vol. 211, no. 

6, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[16] Gil Herrnstadt, Martin J. McKeown, and Carlo Menon, “Controlling a Motorized Orthosis to Follow Elbow Volitional Movement: Tests 

with Individuals with Pathological Tremor,” Journal of Neuro Engineering and Rehabilitation, vol. 16, 2019. [CrossRef] [Google Scholar] 

[Publisher Link] 

[17] Institute for Quality and Eficiency in Health Care (IQWiG), Parkinson’s Disease: Learn More - Parkinson’s Disease: Deep Brain 

Stimulation, InformedHealth.org, 2023. [Online]. Available: https://www.ncbi.nlm.nih.gov/books/NBK560202/  

[18] International Monetary Fund, GDP Per Capita, Current Prices, U.S. Dollars Per Capita, 2025. [Online]. Available: 

https://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/ADVEC/WEOWORLD  

[19] J. Jankovic, “Parkinson’s Disease: Clinical Features and Diagnosis,” Journal of Neurology, Neurosurgery & Psychiatry, vol. 79, no. 4, 

2008. [CrossRef] [Google Scholar] [Publisher Link] 

[20] Onanong Jitkritsadakul, “Development of Parkinson’s Glove for Detection and Suppression of Hand Tremor at Rest Among the Tremor-

dominant Parkinson’s Disease Patients with Medically Intractable Tremor,” PhD Thesis, 2017. [CrossRef] [Google Scholar] [Publisher 

Link] 

https://doi.org/10.5334/tohm.712
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=TremorinParkinson%E2%80%99sdisease%3AFrompathophysiologytoadvancedtherapies&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC9504742/
https://doi.org/10.1002/mds.1090
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Frequency+of+levodopa-related+dyskinesias+and+motor+fluctuations+as+estimated+from+the+cumulative+literature&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.1090
https://doi.org/10.1001/jama.2019.22360
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnosis+and+Treatment+of+Parkinson+Disease&btnG=
https://jamanetwork.com/journals/jama/article-abstract/2760741
https://doi.org/10.1111/ene.14108
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parkinson+disease&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ene.14108
https://doi.org/10.1159/000100803
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=.%E2%80%9CCombined%28thalamotomyandstimulation%29stereotacticsurgeryoftheVIMthalamicnucleusforbilateral+Parkinson+disease&btnG=
https://karger.com/sfn/article-abstract/50/1-6/344/334201/Combined-Thalamotomy-and-Stimulation-Stereotactic
https://doi.org/10.1002/mds.27121
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Consensus+Statement+on+the+classification+of+tremors.+from+the+task+force+on+tremor+of+the+International+Parkinson+and+Movement+Disorder+Society&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.27121
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.27121
https://doi.org/10.1089/gtmb.2017.0277
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Genetic+analysis+of+LRRK1+and+LRRK2+variants+in+essential+tremor+patients&btnG=
https://www.liebertpub.com/doi/abs/10.1089/gtmb.2017.0277
https://www.news-medical.net/news/20230412/Easy-to-use-Parkinsons-gloves-can-automatically-reduce-tremors.aspx
https://my.clevelandclinic.org/health/treatments/occupational-therapy
https://doi.org/10.1002/mds.870131303
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Consensus+statement+of+the+Movement+Disorder+Society+on+tremor.+Ad+Hoc+Scientific+Committee&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.870131303
https://doi.org/10.1002/mus.1063
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+pathophysiology+of+tremor&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.1063
https://doi.org/10.1002/mds.20213
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Movement+Disorder+Society+Task+Force+report+on+the+Hoehn+and+Yahr+staging+scale%3A+status+and+recommendations&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.20213
https://doi.org/10.5694/mja2.50224
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Updates+and+advances+in+the+treatment+of+Parkinson+disease&btnG=
https://www.mja.com.au/journal/2019/211/6/updates-and-advances-treatment-parkinson-disease
https://doi.org/10.1186/s12984-019-0484-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Controlling+a+motorized+orthosis+to+follow+elbow+volitional+movement%3A+tests+with+individuals+with+pathological+tremor&btnG=
https://link.springer.com/article/10.1186/s12984-019-0484-1
https://www.ncbi.nlm.nih.gov/books/NBK560202/
https://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/ADVEC/WEOWORLD
https://doi.org/10.1136/jnnp.2007.131045
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parkinson%E2%80%99s+disease%3A+clinical+features+and+diagnosis&btnG=
https://jnnp.bmj.com/content/79/4/368.short
https://doi.org/10.58837/CHULA.THE.2017.372
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+Parkinson%E2%80%99s+glove+for+detection+and+suppression+of+hand+tremor+at+rest+among+the+tremor-dominant+Parkinson%E2%80%99s+disease+patients+with+medically+intractable+tremor&btnG=
https://digital.car.chula.ac.th/chulaetd/862/
https://digital.car.chula.ac.th/chulaetd/862/


Amr Nazir Ahmad et al. / IJCTT, 73(10), 1-9, 2025 
 

 

 
 

9 

[21] Antonina Kouli, Kelli M. Torsney, and Wei-Li Kuan, “Parkinson’s Disease: Etiology, Neuropathology, and Pathogenesis,” Parkinson’s 

Disease: Pathogenesis and Clinical Aspects, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Zheng Lu, and Zhikuang Huang, “Analytical and Experimental Studies on Particle Damper used for Tremor Suppression,” Journal of 

Vibration and Control, vol. 27, no. 23-24, pp. 2887–2897, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[23] William Moebs et al., University Physics, vol. 1, OpenStax, 2016. [Publisher Link] 

[24] NHS, Treatment - Parkinson’s Disease. [Online]. Available: https://www.nhs.uk/conditions/parkinsons-disease/treatment/  

[25] CEIC, Pakistan: Core CPI Change. [Online]. Available: https://www.ceicdata.com/en/blog/pakistan-core-cpi-change  

[26] Pakistan Household Income per Capita, CEIC Data. [Online]. Available: https://www.ceicdata.com/en/indicator/pakistan/annual-

household-income-per-capita  

[27] Parkinson’s Foundation, Deep Brain Stimulation (DBS). [Online]. Available: https://www.parkinson.org/living-with-

parkinsons/treatment/surgical-treatment-options/deep-brain-stimulation  

[28]  Parkinson’s Foundation, What Is Parkinson’s?. [Online]. Available: https://www.parkinson.org/understanding-parkinsons/what-is-

parkinsons  

[29] The News International, Parkinson’s Patients to get free Treatment at PINS, 2021. [Online]. Available: 

https://www.thenews.com.pk/print/811285-parkinson-s-patients-to-get-free-treatment-at-pins  

[30] The Aga Khan University Hospital, People Unite and Walk for Parkinson’s, 2017. [Online]. Available:  

https://hospitals.aku.edu/pakistan/AboutUs/News/Pages/people-unite-and-walk-to-raise-awareness-for-parkinsons.aspx  

[31] Hieu Phan Van, and Ha Quang Thinh Ngo, “Developing an Assisting Device to Reduce the Vibration on the Hands of Elders,” Applied 

Sciences, vol. 11, no. 11, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[32] Marios Politis et al., “Parkinson’s Disease Symptoms: The Patient’s Perspective,” Movement Disorders, vol. 25, no. 11, pp. 1646-1651, 

2010. [CrossRef] [Google Scholar] [Publisher Link] 

[33] Tamara Pringsheim et al., “The Prevalence of Parkinson’s Disease: A Systematic Review and Meta-analysis,” Movement Disorders, vol. 

29, no. 13, pp. 1583-1590, 2014. [CrossRef] [Google Scholar] [Publisher Link] 

[34] Jan Raethjen et al., “Provocation of Parkinsonian Tremor,” Movement Disorders, vol. 23, no. 7, pp. 1019-1023, 2008. [CrossRef] [Google 

Scholar] [Publisher Link] 

[35] Safwaan Rana et al., “The Global Crisis of Parkinson’s Disease: Epidemiology and Risk Factors,” Medical Research Archives, vol. 12, no. 

8, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[36] Olivier Rascol et al., “Treatment Interventions for Parkinson’s Disease: An Evidence Based Assessment,” The Lancet, vol. 359, no. 9317, 

pp. 1589–1598, 2002. [CrossRef] [Google Scholar] [Publisher Link] 

[37] Readi-Steadi®Anti-Tremor Orthotic Glove System. [Online]. Available: https://www.readi-steadi.com/details.html  

[38] Shelan Khudhur Saleh, Saleem Lateef Mohammed, and Ali Al-Askery, “A Review of Techniques Used to Suppress Tremor,” Journal of 

Techniques, vol. 4, no. 4, pp. 61–70, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[39] Ali Samii, John G. Nutt, and Bruce R. Ransom, “Parkinson’s Disease,” The Lancet, vol. 363, no. 9423, pp. 1783–1793, 2004. [CrossRef] 

[Google Scholar] [Publisher Link] 

[40] Shop – GyroGearTM. [Online]. Available: https://gyrogear.co/shop/  

[41] Steadi-3–Your Anti-Tremor Glove for Daily Independence, Steadiwear, 2024. [Online]. Available:  https://steadiwear.com/products/steadi-

3-tremor-glove?srsltid=AfmBOoqRQa1y0nvtVeykvWWTDR1oTGu1ZviHHHGjmgHAOW74Q478UBll 

[42] Sudipto Sarker Supto, Shah Md Abir, and M.A. Islam, “First Prototype of Smart Tremor Suppression and Rehabilitation Glove for 

Parkinson’s Patients,” ResearchGate, 2025. [CrossRef] [Publisher Link] 

[43] B.R. Thanvi, and T.C.N. Lo, “Long Term Motor Complications of Levodopa: Clinical Features, Mechanisms, and Management Strategies,” 

Postgraduate Medical Journal, vol. 80, no. 946, pp. 452–458, 2004. [CrossRef] [Google Scholar] [Publisher Link] 

[44] Abdulrahem Turkistani, “Development of an Effective Portable and Flexible Glove for Hand Tremor Suppression,” MA Thesis, Western 

Michigan University, 2017. [Google Scholar] [Publisher Link] 

[45] Stephen K. Van Den Eeden et al., “Incidence of Parkinson’s Disease: Variation by Age, Gender, and Race/Ethnicity,” American Journal of 

Epidemiology, vol. 157, no. 11, pp. 1015–1022, 2003. [CrossRef] [Google Scholar] [Publisher Link] 

[46] Heidemarie Zach et al., “The Clinical Evaluation of Parkinson’s Tremor,” Journal of Parkinson’s Disease, vol. 5, no. 3, pp. 471-474, 2015. 

[CrossRef] [Google Scholar] [Publisher Link] 

[47] Theresa A. Zesiewicz et al., “Overview of Essential Tremor,” Neuropsychiatric Disease and Treatment, vol. 6, pp. 401–408, 2010. 

[CrossRef] [Google Scholar] [Publisher Link] 

[48] Yue Zhou et al., “Design and Preliminary Performance Assessment of a Wearable Tremor Suppression Glove,” IEEE Transactions on Bio-

Medical Engineering, vol. 68, no. 9, pp. 2846–2857, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[49] Yue Zhou et al., “Development of a Wearable Tremor Suppression Glove,” 2018 7th IEEE International Conference on Biomedical Robotics 

and Biomechatronics, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

 

https://doi.org/10.15586/codonpublications.parkinsonsdisease.2018.ch1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parkinson%E2%80%99s+Disease%3A+Etiology%2C+Neuropathology%2C+and+Pathogenesis&btnG=
https://exonpublications.com/index.php/exon/article/view/186
https://doi.org/10.1177/1077546320969469
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analytical+and+experimental+studies+on+particle+damper+used+for+tremor+suppression&btnG=
https://journals.sagepub.com/doi/abs/10.1177/1077546320969469
https://openstax.org/details/books/university-physics-volume-1
https://www.nhs.uk/conditions/parkinsons-disease/treatment/
https://www.ceicdata.com/en/blog/pakistan-core-cpi-change
https://www.ceicdata.com/en/indicator/pakistan/annual-household-income-per-capita
https://www.ceicdata.com/en/indicator/pakistan/annual-household-income-per-capita
https://www.parkinson.org/living-with-parkinsons/treatment/surgical-treatment-options/deep-brain-stimulation
https://www.parkinson.org/living-with-parkinsons/treatment/surgical-treatment-options/deep-brain-stimulation
https://www.parkinson.org/understanding-parkinsons/what-is-parkinsons
https://www.parkinson.org/understanding-parkinsons/what-is-parkinsons
https://www.thenews.com.pk/print/811285-parkinson-s-patients-to-get-free-treatment-at-pins
https://doi.org/10.3390/app11115026
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Developing+an+Assisting+Device+to+Reduce+the+Vibration+on+the+Hands+of+Elders&btnG=
https://www.mdpi.com/2076-3417/11/11/5026
https://doi.org/10.1002/mds.23135
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parkinson%E2%80%99s+disease+symptoms%3A+The+patient%E2%80%99s+perspective&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.23135
https://doi.org/10.1002/mds.25945
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+prevalence+of+Parkinson%E2%80%99s+disease%3A+A+systematic+review+and+meta-analysis&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.25945
https://doi.org/10.1002/mds.22014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Provocation+of+Parkinsonian+tremor&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Provocation+of+Parkinsonian+tremor&btnG=
https://movementdisorders.onlinelibrary.wiley.com/doi/abs/10.1002/mds.22014
https://doi.org/10.18103/mra.v12i8.5732
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Global+Crisis+of+Parkinson%E2%80%99s+Disease%3A+Epidemiology+and+Risk+Factors&btnG=
https://esmed.org/MRA/mra/article/view/5732
https://doi.org/10.1016/s0140-6736(02)08520-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Treatment+interventions+for+Parkinson%E2%80%99s+disease%3A+an+evidence+based+assessment&btnG=
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)08520-3/abstract
https://www.readi-steadi.com/details.html
https://doi.org/10.51173/jt.v4i4.774
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Review+of+Techniques+Used+to+Suppress+Tremor&btnG=
https://journal.mtu.edu.iq/index.php/MTU/article/view/774
https://doi.org/10.1016/s0140-6736(04)16305-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parkinson%E2%80%99s+disease&btnG=
https://pubmed.ncbi.nlm.nih.gov/15172778/
https://gyrogear.co/shop/
https://doi.org/10.13140/RG.2.2.31710.75840
https://www.researchgate.net/publication/391523268_First_Prototype_of_Smart_Tremor_Suppression_and_Rehabilitation_Glove_for_Parkinson%27s_Patients?channel=doi&linkId=681b8bd0d1054b0207ebb701&showFulltext=true
https://doi.org/10.1136/pgmj.2003.013912
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Long+term+motor+complications+of+levodopa%3A+clinical+features%2C+mechanisms%2C+and+management+strategies&btnG=
https://academic.oup.com/pmj/article-abstract/80/946/452/7036251
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+an+effective+portable+and+flexible+glove+for+hand+tremor+suppression&btnG=
https://scholarworks.wmich.edu/masters_theses/908/
https://doi.org/10.1093/aje/kwg068
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Incidence+of+Parkinson%E2%80%99s+Disease%3A+Variation+by+Age%2C+Gender%2C+and+Race%2FEthnicity&btnG=
https://academic.oup.com/aje/article-abstract/157/11/1015/151509
https://doi.org/10.3233/JPD-150650
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Clinical+Evaluation+of+Parkinson%E2%80%99s+Tremor&btnG=
https://journals.sagepub.com/doi/full/10.3233/JPD-150650
https://doi.org/10.2147/ndt.s4795
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Overview+of+Essential+Tremor&btnG=
https://www.tandfonline.com/doi/full/10.2147/ndt.s4795
https://doi.org/10.1109/TBME.2021.3080622
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design+and+Preliminary+Performance+Assessment+of+a+Wearable+Tremor+Suppression+Glove&btnG=
https://ieeexplore.ieee.org/abstract/document/9432735
https://doi.org/10.1109/BIOROB.2018.8487197
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+a+Wearable+Tremor+Suppression+Glove&btnG=
https://ieeexplore.ieee.org/abstract/document/8487197

