
1: Title Page GARRY 
  “The Effect of Weighted Compression Sleeves on Tremor Suppression in Individuals with 

Parkinson’s Disease” 
  

Jennifer Iannello, Garry Johnson, Lauren Pilla 
  

KAAP400-Fall 2016 
  

Good afternoon everyone, thank you for coming out! My name is Garry, these are my team 
members, Lauren and Jenn, and we’re here to present our grant proposal on The Effect of 
Weighted Compression Sleeves on Tremor Suppression in Individuals with Parkinson’s Disease. 
  

2: “Parkinson’s Disease” GARRY 
  

● The 2nd Most Common Chronic, Progressive Neurodegenerative Disorder 
○ Parkinson’s disease (PD) is the second most common chronic, progressive 

neurodegenerative disorder affecting more than 5 million individuals worldwide 
and the typical age of onset is between 50- 60 years old. 

● Parkinsonian Tremor is one of the most disabling symptoms. 
○ Negatively affects activities of daily living as well as the quality of life of the 

individual.  
● Treatment of the Disease 

○ Although some symptoms of Parkinson’s Disease such as rigidity and 
bradykinesia are commonly treated with dopamine medication, Parkinsonian 
tremors have been found to not always respond to dopamine treatment.  

○ Specifically, tremors are of interest in our research, as they interfere with 
accomplishing many common tasks.  Because current treatments are limited to 
medication and invasive procedures, it is important to look to alternative options 
to manage the incurable symptoms of Parkinson’s Disease.  

  
  

3. “Tremor Impairs Function” GARRY 
● Tremor: an involuntary rhythmic and oscillatory movement affecting about 70% of 

individuals with PD  
○ Tremor, which is a common symptom of across various other neurological 

disorders, is characterized by an involuntary rhythmic and oscillatory movements 
affecting about 70% of individuals with PD (3). While not all individuals with PD 
experience tremor, it is a pronounced physical sign in those individuals. 



○ All living individuals experience a small degree of tremor at rest and during 
action, but they are not symptomatic (3).  

● There is not a known cure for tremors.  
○ There is no known cure for tremors and little is known about whether  an external 

apparatus could be used for tremor suppression. 
● Affects activities of daily living.  

○ Tremors negatively affect activities of daily living, and in turn, compromise 
quality of life of patients with Parkinson’s Disease.  

 
  

4. “Reduced Quality of Life” JENN: 1 min, 20 seconds 
● Quality of life is affected by functional limitations and low independence in ADLs  

Many aspects of an individual’s life are adversely affected by the motor symptoms of PD, 
specifically tremor, which can impair their quality of life.  Quality of life is the overall life 
satisfaction of the individual related to their environment, social aspects, and impact of health 
status. 

 
● Fine motor skills are most affected by tremor which contributes to lower levels of 

independence12  
A study examined the deficits in independence, adequacy, and safety of participants with PD 
compared to those without PD by utilizing the Performance Assessment of Self-Care Skills to 
measure performance (12) which involves a 4 point scale to measure 26 tasks including 
functional mobility, personal self-care, and ADLs. Through objective scoring, it was found that 
the PD group had lower scores for all activities, specifically the lowest in fine motor activities 
such as sharp utensil use, medication management, and handwriting.  
 

● PD patients experience an overall lower quality of life13 

A study comprised of participants with and without PD was used to compare quality of 
life using the 39-Item PD Questionnaire which is the “gold standard” to assess the level of 
difficulty faced across 8 categories of quality of life. Researchers found that the overall quality of 
life of individuals with PD was lower regarding impairments in physical and social aspects than 
in pain and emotional functioning compared to the participants without PD.  

 
● Need to suppress the debilitating tremor 

Since these two studies showed the decrease in quality of life due to functional impairments and 
limitations of ADLs of those specifically experiencing Parkinsonian tremor, this grant proposes 
to create a weighted compression sleeve to help suppress debilitating tremor.  
 
 
 

5. “Basal Ganglia Stimulation” LAUREN 
 



Basal Ganglia—tremor origination/stimulation 
● Deep brain structure responsible for executing voluntary movement  

○ The basal ganglia is a deep brain structure that is responsible for preparing and 
executing voluntary movements.  

○ Fine motor coordination deficits have been found to be a result of basal 
ganglia-thalamocortical circuits.  These areas of the brain are vital for 
coordination, therefore in individuals with PD, poor basal ganglia outflow may 
produce the coordination deficits.  

○ Dysfunction of basal ganglia thalamocortical pathways due to lack of dopamine 
● Dopaminergic medication improves intensive deficits, not coordinative deficits 

○ Medication not always effective  
○ In a study comparing intensive and coordinative aspects of movement a group 

with PD on dopaminergic medication, a group with PD not on medication, and a 
control group, coordination and error were evaluated 

○ Dopaminergic medication improves intensive deficits, like in speed, and 
coordinative deficits like in accuracy  

● Proprioceptive processing deficits consistent with basal ganglia 
○ Basal ganglia has proprioceptive receptive fields  
○ Lack of specificity when responding to limb proprioception  

 
 

6. “Promoting Proprioceptive Feedback”LAUREN 
 
Proprio—compression/feedback 

● Proprioception compromised in early PD stages 
○ Proprioception is an aspect of feedback to the brain that is compromised in early 

PD stages causing motor impairments  
○ Proprioception is limb position sense from muscles, tendons, and joint capsules  
○ One study examined tremor suppression involving in a 56 year-old woman with 

PD  
○ Research on non-medicated tremor suppression is not as readily available, with 

few studies done conducted that examined using other forms of tremor 
suppression.  

● Haptic robotic apparatus promote tremor modulation 
○ This study successfully used a haptic robotic apparatus attached to the patient’s 

head and upper limbs by electrodes to promote tremor modulation. Haptic 
robotics involve manipulation of objects using the senses of touch and 
proprioception. 

○ Compromises motor behavior when doing things like reaching and grasping  
● Proprioceptive feedback from closed-loop system  

○ Increased proprioceptive feedback from a closed-loop system has shown to reduce 
tremor amplitude in individuals with PD 



○ Through electromyography recordings, it was observed that although tremor 
EMG signals were not reduced, tremor amplitude was increasingly reduced with 
increasing force feedback. When the patient was not medicated, she was able to 
use proprioceptive feedback from a closed-loop force feedback system to 
experience tremor suppression 

○ Closed-loop system - allows for feedback  
  
  

7. “Sensory Integration Through Weighted Apparatus” JENN : 40 seconds 
● Weighted vest for sensory integration therapy translated to a weighted compression 

sleeve in patients with PD 
 
A study involving preschool to elementary aged children with sensory disorders ranging from 
ADHD to Cerebral Palsy examined the effect of weighted vests on their different behaviors 
involving attention to task and self-stimulatory behaviors to observe the impact on the deep brain 
structures.  
 
Although the results of the weighted vest varied on an individual level due to differences of 
disorders, the weighted vest had an overall positive effect on stimulating deep brain structures. 
In similar regards, we believe there can be a positive effect for patients with PD in wearing a 
weighted compression sleeve.  
 
Similar to how the children wearing the weighted vests received increased proprioceptive 
awareness through this apparatus , individuals with PD could experience the same increased 
proprioceptive feedback through the weighted compression sleeve.  
 

8. “Weighted Compression Sleeve” GARRY 
● Allows for Proprioceptive Feedback 

○ A weighted compression sleeve could allow for proprioceptive feedback similar 
to that attained by the robotic apparatus.  Utilizing a weighted compression sleeve 
could improve the ability of an individual with PD to perform activities of daily 
living that may have been decreased or even lost. 

○  Reduced tremor amplitude in the hand of an individual with PD allows for better 
fine motor control to improve common ADL’s like cutting vegetables or 
buttoning a shirt.  

● Could Stimulate Basal Ganglia Outflow 
○ Tremor, a symptom seen to be caused from poor basal ganglia outflow into areas 

responsible for coordinated movements, could be suppressed through a weighted 
compression sleeve through stimulating the basal ganglia in patients with PD (11).  

● New application of Compression Garments 



○ The study will apply the use of compression sleeves on individuals with PD rather 
than the typical studies observing compression garments effects on athletes while 
also providing data to support the physiological benefits when worn during 
interventions. 

○ Data to support the use of compression garments for enhanced proprioception is in need 
of further study with the PD population. 

  
 

9. “Study Participants” Lauren 
Approach—talk about participants/age/exclusion 

●  Questionnaire to ensure equal functional level  
○ For this study, we will contact a neurological rehabilitation center about 

informing discharged patients of research involving tremor suppression.  Then 
they will be given the PDQ-39 to complete, prior to choosing individuals for the 
study, so every individual has similar baseline functional abilities.  This is to 
remove outliers that may be too high or low functioning.  

● Ages 50-70 with tremor for at least 1 year 
○ The participants must have PD with an onset between the ages of fifty and sixty 

and have a Parkinsonian tremor for at least one year.  Participants must be 
between the age of fifty to seventy years old to minimize the risk of age-related 
deficits.  

● 25-30 participants  
○ Participants must experience tremor that impairs daily functioning to a certain 

degree, experience tremor bilaterally, and experience pain no greater than a 3 on a 
scale of 0-10.  This is to remove the extraneous factor of pain impacting their 
ability to perform ADL’s because we are looking at tremor.  

○ 25-30 Participants will be selected 
● Excludes cognitive impairments, those on medication 

○ For the purposes of maintaining consistency, this study excludes individuals with 
no diagnosed cognitive impairments, those who are currently taking or have 
previously taken medication for tremor over the past one year, individuals with 
disabling dyskinesia, other significant neurological or musculoskeletal conditions, 
and previous poor tolerance to compression. 

 
 

10. “Conducting the Study” LAUREN/JENN: 2 minutes  
Methods—duration/peg boards/activity/assessment of data/expectations-hypothesis 

● Randomly assigned to one of four groups 



○ Group One will be given weighted compression sleeves to wear, group two will 
be given weighted sleeves, group three will be given compression sleeves, and 
group four will be given unweighted sleeves with no compression.  

○ The sleeves will be worn on both forearms.  Participants will wear their assigned 
sleeves over a five month span all day/night except when bathing, keeping a log 
of how many hours a day they wear the sleeve.  

● Pegboard set tests fine motor skills 
○ On a predetermined day every week, participants will come to the lab and perform 

a series of trials using a wooden pegboard to measure fine motor skills. (AS 
SEEN HERE) 

○ Participants will be instructed to place each peg in the holes on the wooden board. 
In order to calculate error, there will be ink on the bottom side of the pegs which 
will mark the wood where the participant incorrectly places the peg in the hole.  

○ Each trial will be timed using a stopwatch to determine overall speed.  Error will 
be measured by adding the total number of marks around the hole that indicate 
missed attempts.  

○ The higher the number of dots corresponds with greater amount of error, as well 
as the speed of completion.  These will be examined together as accuracy. 

○ One month of additional trials will take place not wearing the sleeve to determine 
if the sleeve must be worn at all times or if the effects remain after discontinuing 
wear.  

● ANOVA 
○ In this experiment, there are four levels of the independent variable which are the 

four different types of sleeves which is predicted to have an effect on completion 
time and accuracy of the peg placing task.  To determine whether the averages of 
each group are due to chance or statistically significant and to determine variance 
between and within groups a one-way analysis of variance (ANOVA) test must be 
conducted.  

○ We will be setting an alpha level of p is less than .05 for significance  
● Weighted compression sleeve most effective 

○ We expect the outcome of the study to see the most effective tremor suppression 
with the weighted compression sleeve. 

  
 
 

11. “Future direction” JENN 
● Weighted compression sleeves can be used for other tremors  
● They can also be used on other limbs  



 
In the future, the effect of weighted compression sleeves should be investigated in a larger scale 
study. In addition, weighted compression sleeves could help suppress other tremors such as 
essential tremor.  
Proprioception impairs motor function in locomotion and gait as well, so applying a weighted 
compression sleeve to other limbs or trunk could improve postural control that will ease problem 
with gait.  
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