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MODIFIABLE	VARIABLES	IN	
PARKINSONISM	(MVP)	STUDY	
10	YEAR	REPORT	

1. INTRODUCTION	
 

A. Why	this	study	needs	to	be	done	
	
Parkinson’s	disease	(PD)	was	first	described	in	1817,	and	the	conventional	perspective	is	
that	the	condition	is	irreversible,	progressive,	and	no	strategies	for	disease	modification	
exist.	Despite	this,	we	know	there	is	a	tremendous	amount	of	diversity	in	symptoms	and	
rate	of	progression.	Since	only	~	12%	of	people	with	parkinsonism	are	carrying	a	PD-
related	gene,	it	is	reasonable	to	conclude	that	non-genetic	variables	are	influencing	PD	
progression.		
	
For	decades,	there	has	been	a	small,	but	growing,	body	of	literature	suggesting	
environmental	factors	increase	or	decrease	a	person’s	risk	of	being	diagnosed	with	PD.	
Variables	identified	to	be	related	to	PD	risk	include	diet,	physical	activity	level,	pesticide	
exposure,	well	water	and	even	post-traumatic	stress	disorder;	while	these	data	may	be	
useful	for	PD	prevention,	the	topic	of	prevention	is	of	little	use	to	people	who	have	already	
been	diagnosed.	

	
B. Positive	Deviance	Model	

	
In	the	1960’s,	the	term	“positive	deviance”	was	introduced	by	nutrition	researchers	
studying	malnutrition	in	children	from	poverty-stricken	regions.	Researchers	identified	the	
existence	of	healthy	children	in	these	communities	and	worked	to	identify	why	some	kids	
in	these	regions	were	doing	better	than	others.		
	
The	positive	deviance	model	is	best	used	when	there	is	a	persistent	problem	within	a	
community,	when	some	people	in	that	community	are	clearly	doing	better	than	others,	
when	resources	are	limited,	when	behavior	is	suspected	to	play	a	critical	role	in	outcomes,	
when	there	may	be	more	than	one	contributing	factor,	when	traditional	interventions	have	
failed	or	plateaued,	when	rapid,	sustainable,	and	scalable	solutions	are	needed,	and	when	
the	community	is	open	to	exploring	unconventional	solutions.			
	
The	Modifiable	Variables	in	Parkinsonism	(MVP)	Study	is	the	first	attempt	to	apply	the	
positive	deviance	model	to	neurodegeneration.		
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2. METHODS	
A. Ethics	approval	

	
This	study	has	been	approved	by	the	Bastyr	University	Institutional	Review	Board	(IRB)	
since	its	inception	in	2013.	All	study	subjects	confirmed	they	had	read	the	Participant	
Information	Sheet,	that	they	understood	their	rights	as	a	study	participant,	and	consented	
to	be	in	this	research	project.		
	

B. Recruitment	
	

Recruitment	efforts	have	included	postcards,	flyers,	advertisements	on	social	media,	and	
lectures	both	in	person	and	online.		
	
To	date,	more	than	3500	individuals	have	enrolled	in	the	MVP	Study.		
	
	 Under-represented	cohorts:		

- Other	forms	of	parkinsonism:	MSA,	PSP,	LBD,	CBD,	etc.	
- People	who	were	diagnosed	more	than	10	years	ago	
- People	from	diverse	ethnic	backgrounds	
- People	with	prodromal	parkinsonism	(early	possible	signs	&	symptoms,	

presence	of	PD	genes,	etc.)	
	
C. Data	management	

	
During	the	first	year	of	the	MVP	Study,	study	participants	were	allowed	to	skip	any	
question	they	did	not	want	to	answer.	Unfortunately,	if	a	person	does	not	rate	the	severity	
of	one	of	their	symptoms	on	the	PRO-PD	scale,	it	is	impossible	to	obtain	a	cumulative	score.	
For	the	first	971	responses,	there	were	an	average	15	skipped	responses	for	each	
symptom,	ranging	from	10	missed	(hallucinations)	to	40	(memory).		From	our	angle,	it	is	
impossible	to	determine	whether	the	participant	accidentally	skipped	those	variables	or	
chose	not	to	answer	them.	
	
To	improve	data	integrity	moving	forward,	IRB	approval	was	obtained	to	make	a	response	
to	all	symptoms	mandatory,	which	is	essential	for	the	cumulative	score.	Now,	when	a	
participant	attempts	to	complete	the	PRO-PD	the	tab	must	be	toggled/	touched	so	that	the	
system	will	ensure	that	none	of	the	critical	variables	are	skipped.	
	
Over	the	past	10	years,	we	have	published	portions	of	these	data	and	presented	them	at	
conferences	around	the	world.	In	the	fall	of	2024,	the	de-identified	dataset	was	given	to	
two	PhD-level	statisticians;	the	figures,	tables,	and	results	that	follow	are	a	combination	of	
the	data	output	generated	by	these	statisticians	and	previously	published	data	from	the	
MVP	Study.	Based	on	the	date	of	analysis	and	the	data	cleaning	methods	used,	the	number	
of	participants	in	each	analysis	varies.		
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3. COHORT	SIZE	
A. Enrollment	over	time	
	
Except	for	2019	(COVID-related	study	disruption),	more	than	200	
participants	have	enrolled	annually	since	2014.		

 

 
 

COVID-19 
 
Prior to COVID, the MVP-Study used to send a survey to each participant on a 6-
month schedule based on when each individual enrolled. Because we were not 
allowed on campus to access the files necessary to maintain this system, we 
switched the schedule to send everyone the survey at the same time each year. 
 
Due to staffing issues, only one survey was sent out in 2024.  
 
In addition to making efforts to recruit more individuals to join the study,  
maintaining participation in those who have already submitted a baseline is 
essential for data integrity. The longer a person participates, the greater the value 
of these data for understanding progression.   
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B. Continued	Participation	
 
As is common in 
longitudinal research 
where people are followed 
over time, most 
participants only complete 
their first survey and do 
not continue to participate 
over time. Individuals who 
enrolled many years ago 
are still invited to continue 
their participation, even if 
they have not participated 
in recent years. 
 
Approximately 600 people have provided at least 3 responses.  

One person has provided 18 responses over the past 10 years!  
 

Cumulative Number of Times Participants Answered Survey by Diagnosis 
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C. Types	of	Parkinsonism	
	

It	is	scientifically	honest	to	tell	you	that	we	are	still	unclear	what	Parkinson’s	
is	and	how	to	define	it.	Over	time,	we	have	learned	that	the	field	of	
parkinsonism	is	complex	and	that	where	and	how	proteins	aggregate	in	the	
brain	can	have	profoundly	different	consequences	in	terms	of	how	the	patient	
manifests	symptoms.		
	
What	commonly	happens	is	that	people	are	given	a	presumptive	diagnosis	of	
probable	PD,	but	as	the	disease	progresses	and	symptoms	become	more	
severe,	it	can	become	clear	that	the	patient	has	a	form	of	parkinsonism	other	
than	idiopathic	PD.	On	autopsy,	the	distinction	is	often	messy,	with	many	
individuals	having	evidence	of	pathology	in	areas	beyond	what	is	expected	
based	on	their	diagnosis	and	symptoms.		
	
Because	idiopathic	PD,	the	type	most	of	you	have,	is	the	most	common	
established	cause	of	parkinsonism,	the	other	forms	of	parkinsonism	are	often	
neglected	by	researchers	and	industry.		In	fact,	we’ve	found	that	journal	
editors	are	unlikely	to	publish	data	that	isn’t	restricted	to	PD	only,	again	
leaving	the	other	forms	of	parkinsonism	under-represented.	
	
	

	



Modifiable Variables in Parkinsonism Study  
Summary Report 2024 

PI: LK Mischley       7 

	
Approximately	85%	of	the	study	participants	enrolled	to	date	have	idiopathic	
PD,	commonly	referred	to	simply	as	“Parkinson’s	disease”	and	“PD.”		To	date,	
only	4-12	individuals	with	each	of	the	following	Parkinson-plus	syndromes	
have	enrolled:	multiple	system	atrophy	(MSA),	progressive	supranuclear	
palsy	(PSP),	dementia	with	Lewy	bodies	(DLB)	and	corticobasal	
degeneration	(CBD)	have	enrolled.		
	
	
The	disease	
severity	of	study	
participants	from	
each	category	is	
shown	below.	
Higher	numbers	
represent	greater	
disease	severity.	
The	same	data,	in	
numerical	form,	is	
presented	below.	
	

	
 

 

Stage by Diagnosis at Baseline

Stage Total PD Parkinso
nism

MSA PSP DLB CBD Other

N 3255 2766 188 11 12 2 4 59

1-sided symptoms only 53.8% 55.2% 39.8% 10.0% 8.3% 0% 25% 40.0%

Both sides affected, 
balance stable

17.4% 17.7% 18.8% 0% 0% 50.0% 25.0% 6.7%

Mild to moderate disability, 
balance affected

23.9% 22.8% 36.5% 50.0% 75.0% 0% 50.0% 17.8%

Severe disability, able to 
walk and stand without help

2.7% 2.7% 2.2% 10.0% 8.3% 0% 0% 11.1%

Confinement to bed or 
wheelchair unless aided

0.4% 0.2% 0.6% 30.0% 8.3% 0% 0% 2.2%

Don’t know 1.7% 1.3% 2.2% 0% 0% 50.0% 0% 22.2%
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Prodromal Parkinsonism= No Diagnosis but increased risk  

 

By the time a person is diagnosed with Parkinson’s, the current thinking is that the 
disease has been underway for a decade or two. Initially, the disorder begins 
without any perceptible symptoms at all, and then eventually many people start to 
develop nonspecific symptoms, such as constipation, loss of smell, fatigue, erectile 
dysfunction, anxiety, etc. While these symptoms can often be attributed to 
parkinsonism in hindsight, there are many other reasons that a person might 
develop these symptoms, meaning that the presence of these symptoms alone is 
insufficient to identify individuals at increased risk of PD. Thus, our goal is to 
identify individuals with some of these early symptoms and enroll them in this 
study to see if we can improve our ability to identify people with PD early and 
decrease their risk of diagnosis.  

The “prodromal” cohort was added in 2023 and the MVP Study. Currently, there 
are only 10 people enrolled in this group and we need thousands to make these data 
useful.   

 

If you know of individuals 
who meet any of these 
criteria who might be 
interested in participating, 
please refer them to 
www.MVP-Study.com. 

 

  

 

 

 

 

 

Criteria for Increased Risk for MVP Study Participation 
- Positive SYN-ONE skin biopsy 
- Positive Parkinson-related gene (LRRK-2, GBA, etc.) 
- Positive canine test 
- REM Sleep Behavior Disorder (acting out dreams) 
- HRV less than 30 (monthly average) 
- Hyposmia (poor sense of smell) 
- Abnormal DAT Scan 
- Irritable Bowel Syndrome (IBS)   
- Inflammatory Bowel Disease (IBD), including 

Ulcerative Colitis or Crohn’s Disease  
- Chronic constipation 
- Other 
-  

http://www.mvp-study.com/
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D.	How	Long	Does	It	Take	to	Be	Diagnosed?		

 

Individuals can have symptoms for year before they are finally diagnosed with PD. 
The figure on the left shows the number of years that study participants report 
being symptomatic. The figure on the right shows how many years since diagnosis. 
As expected, people have symptoms long before diagnosis.  

 

By enrolling more individuals in the Prodromal cohort, we hope to give more 
attention to these early symptoms, so that people may get to a diagnosis sooner.  

	

E. Demographics of Study Participants  	

 

Age 
 
Age is centered on ~65. Is skewed slightly to 
the left, which means more people under the 
age of 65 have enrolled in this study than 
people over 65.  
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Income Categories (US Dollars) 
   
The study team has done an excellent job 
recruiting study participants across income 
categories. That said, according to the Census 
Bureau, the median income is ~ $80,610, which 
means the individuals participating in this study 
are generally in a higher income bracket than the 
general US population.  
 

Education Level 
As is common across diseases, people with 
greater levels of education are more likely to 
enroll in clinical trials. A disproportionate 
number of participants in the MVP-Study have 
graduate level education.  
 

 

Race & Ethnicity 

Most study participants identify as Caucasian. 
While we need and appreciate enrollment of 
white people, it is critical that we increase 
enrollment, and thus representation, of 
individuals across all races and ethnicities.  

 

 

Marital Status 
This is a highly coupled cohort! Less than 500 
of the 3500 people in this study are single.  
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Global Representation 

To date, participants from 57 unique countries 
have participated in this survey. (Different 
journals and rules apply as to whether we are all 
allowed to publish data collected from 
individuals living in countries where we don’t 
have an ethics board approving this study.)  

 

The four countries with the greatest response rate 
are all English-speaking. Thus, these results are 
likely skewed to represent these cultures.  

Until there is greater MVP Study participation 
globally, we do not know whether the findings 
reported here are globally generalizable.  
Efforts should be made to reproduce this type of 
study in native languages or translate this study, 
and expand questions to include culturally 
relevant foods, practices, etc.  
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F. Measuring Symptom Severity  
 
The question about “PD Stage” is 
based on the historical outcome 
measure, the Hoehn and Yahr (HY). 
We asked individuals to estimate 
their HY score. While this is only an 
estimated HY score, most of the 
study participants are HY stage 1-3.  
 
Of note, during a clinical exam, a trained provider can usually elicit symptoms on 
the other side (e.g. finger tapping with one had can help identify rigidity on the 
other side). Thus, while “1-sided symptoms” are the most common self-reported 
response among 
study participants, 
if this study were to 
include an objective 
evaluation by a 
trained provider, it 
is likely a large 
proportion of 
people in the “1-
sided” group would 
meet criteria for 
“both sides 
affected.”  
 

On average, over the past 6 months, 
do you think your condition has 
improved, been stable, or gotten 
worse?  

This figure shows how study 
participants responded during their 
baseline study visit.  

  

Historical Hoehn & Yahr 
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F. Measuring Symptom Severity  
 
Symptom severity, in this study, is measured by the Patient Reported Outcomes 
in Parkinson’s Disease (PRO-PD) scale. The scale was designed by Dr. Mischley 
to meet the needs of this study, as well as to give patients a sense of control. The 
scale consists of 33 symptoms of Parkinson’s, each on a slider bar, with left (0), 
representing health and far right (100) representing that the symptom is severely 
debilitating, on average, over the past week.  
 
While the scale is logical, because of its novelty, when it was implemented as the 
primary outcome measure for this 
study it was not a validated 
measure, e.g. the wrong 
symptoms could have been 
chosen. Fortunately, the PRO-PD 
scale has since been validated by 
an independent group of 
researchers in Sweden.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PRO-PD Validation 
 

Dr. Mischley gave the researchers permission to use the PRO-PD free of charge in the 
West Sweden Parkinson Objective Measurement Registry Study. Taking advantage of 
the social healthcare system, every fourth patient was selected from a list of patients 
with a PD diagnosis, arrange by birth date, which resulted in a random 25% of patients 
in the Region Västra Götaland (population: 1.5m). These individuals were then invited 
to participate. 286 patients participated in the study. 
 
In the Swedish cohort, there was a median 71-point increase in PRO-PD score per 
year.  
 
The researchers determined a 119-point change in PRO-PD score was the 
Minimally Clinically Important Change. In other words, when the PRO-PD score 
was considered alongside other assessment tools, a 119-point change was required for 
patients to perceive the change.  
 
The authors concluded, “PRO-PD was found reliable and valid for monitoring 
symptoms in a representative sample of outpatients with PD.” 
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G. PRO-PD Baseline Scores & Progression Over Time  
 
In general, most of the people who 
have enrolled in this study were 
diagnosed less than 10 years ago 
and a disproportionate number of 
participants have relatively mild 
symptoms. The study aims to 
recruit more highly symptomatic 
people. 
 
 
This figure shows the average 
Parkinson symptom severity, as 
measured by the PRO-PD, 
according to study timepoint, e.g. 0 
baseline, 6: 6 months. It is evident 
that a lot of participants complete 
their baseline survey and do not 
complete subsequent surveys. The 
study aims to improve long-term 
participation in this study.  
 

 
Below is a linear model of 
PRO-PD. Each of the dots 
is a person with PD and the   
straight blue line running 
through the center 
represents the estimated 
average symptom severity 
in this cohort over time. 
The dark bars that run 
vertically represent study 
participation in response to 
the email we send out 
every 6 months. 
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Parkinson Symptom Fluctuation Over Time 
 
It is well known that the symptoms of Parkinson’s fluctuate, over hours, days, and 
weeks. Here, these data suggest symptom severity fluctuates over years.  
This means that outcome measures and assessment tools that rely on a single point 
in time have limited utility, given the underlying fluctuations. (This is true for all 
“clinical snapshots” your physician may do as well as cross-sectional studies, 
whether using the MDS-UPDRS or PRO-PD.) 
 
The graph is a sample of 45 participants out of 3000+, to demonstrate that while 
some people remain quite stable or even improve, others fluctuate notably over 
months and years. These 
fluctuations may or may not have 
anything to do with Parkinson’s – 
many of the symptoms of 
Parkinson’s are non-specific; if 
someone were to get in a car 
accident, their pain, fatigue, and 
sleep scores are likely to be higher 
for a little while. Again, this is an 
excellent example of why we need 
large numbers of individuals to 
join the study to drown out some 
of this background noise.  
 
Statistically, we have ways of 
smoothing out these fluctuations to 
provide estimates for everyone’s 
average rate of progression, despite 
the fluctuations. Notice the 
tremendous diversity in slope – 
while most people’s scores increase 
over time, you’ll see there are people 
reporting fewer symptoms 
(downward slope) over time. 
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This is another version of the figure above, showing a sample of individuals’ slope 
(rate) of change over time. This figure demonstrates: 

- The tremendous diversity between individual patients. 
- The lack of representation among participants who have been diagnosed 

more than 10 years ago. 
- The importance of study participants continued long-term participation in 

the study.  
 

 
 
 
When studying disease progression, the two variables that matter most are 
symptoms and time. All study participants have given us their symptom severity 
score (PRO-PD) at least once, which IS helpful, but the ability of this study to 
accurately represent your decisions on symptoms requires that you continue to tell 
us, over time, how and what you’re doing. Your continued participation in this 
study is integral to the success of this project.  
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H. Progression by Sex 
 

In this cohort, thus far, it appears 
that women are accumulating 
symptoms at a slower rate than 
men.  
 
It is possible that this 
discrepancy between male and 
female progression is simply due 
to chance, and other groups 
might have different results. It’s 
also possible that these data are 
an accurate representation of the 

community, and that the discrepancy is related to biology (e.g. hormones) or 
lifestyle (e.g. healthier mindset, behavior, decisions).  
 
In 2022, we added additional questions related to women’s health to better 
understand these data. We now ask about years of menstruation, pregnancies, use 
of hormones, etc. Over the next few years, one of the goals of this study will be to 
better understand details related to biological sex and PD severity and 
progression. 
 

 
2024 Analysis by Magdelena 
Murawska, one of our 
statisticians, who is looking 
continuously at people in the 
study over time suggests that 
women may be accumulating 
symptoms at a slightly higher rate, 
but we don’t know whether this is 
statistically or clinically 
significant. As we follow more 
participants over time, we’ll be 
able to further describe these 
differences.  
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I. Change in Individual Symptoms Over Time 
 
These figures show the actual change in individual symptom severity over time 
following diagnosis. This is our first look at our longitudinal data, made 
possible by people who have repeatedly responded to surveys over time. 
Previously, we’ve only been able to take a snapshot of a point in time and try to 
piece together the ‘story of progression.’ Here, we follow people over time and 
describe the average change in symptoms during in the first 7 years following 
diagnosis for the people in this cohort.  
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I. Change in Individual Symptoms Over Time 
 
The figures that follow are the same as the figure above, but displayed by 
individual symptom to make it easier to see changes in different symptoms over 
time.  
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In 2017, we published a study using the results from the MVP-Study, combined 
with data from two other research projects to look at how individual symptoms 
change over time. What we learned was tremor (and nausea) are the only 
symptoms on the PRO-PD that don’t get statistically worse over time.  
 
Mischley LK, Lau RC, Weiss NS. Use of a self-rating scale of the nature and severity of symptoms in 
Parkinson's Disease (PRO-PD): Correlation with quality of life and existing scales of disease severity. 
NPJ Parkinsons Dis. 2017  
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Longitudinal Data (Following the Same People Over Time) 

Most of the other analysis are cross-sectional, i.e. looking at a slice of the data. 
This figure represents longitudinal data 
related to a few hundred people who 
provided at least 6 datapoints, 
allowing for granular descriptions of 
change over time. (This figure 
suggests that there is an initial period 
of progression, followed by a few 
years of relative stability between 
years 4-8 (approximately), followed 

again by a progression of symptoms.  

 

 

Non-Motor Subset of the PRO-PD – PRO-PDnm 

K. Ray Chaudhuri is the creator of the Non-Motor Symptom Scale (NMSS) and is 
universally recognized as the curator of the non-motor concept in PD.  At a 
conference in San Diego in 2015, Dr. Chaudhuri and I went over the list of 
symptoms I had chosen for the PRO-PD scale, and he selected the ones that he 
thought should be included in the non-motor subset. [Personal communication, KR 
Chaudhuri, 2015] That list has been used to define the non-motor PRO-PD subset. 

Non-Motor Symptoms: constipation, lack of motivation, depression, loss of 
interest, anxiety, fatigue, daytime sleepiness, temperature dysregulation, orthostatic 
hypotension, visual disturbances, insomnia, REM sleep behavior disorder, muscle 
pain, drooling, memory impairment, comprehension disability, hyposmia, sexual 
dysfunction, urinary dysfunction, hallucinations.  
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Contribution of non-motor symptoms to overall PRO-PD scores  

 

Non-motor symptoms (PRO-PDnm) make up more than half of the total 
PRO-PD score.  

 

The PRO-PDnon-motor subset correlates 
well with the NMSS scale Dr. Chaudhuri 
created, speaking to consistency, thus 
lending validation to both scales.  
 

 

 

Mischley, L.K., Lau, R.C. & Weiss, N.S. Use of a self-rating scale of the nature and severity of symptoms 
in Parkinson’s Disease (PRO-PD): Correlation with quality of life and existing scales of disease 
severity. npj Parkinson's Disease 3, 20 (2017). 
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How Symptoms 
are Rated 

 

If a person gave 
themselves a score 
of 5 or more (out of 
100), we coded 
them as having that 
symptom. Below is 
a table describing 
how common each 
of the symptoms are 

 

Frequency that Patients with Parkinson’s Report the Symptoms 
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J. Relationship Between Individual Symptoms on the PRO-PD Scale 
 
We asked two different statisticians to show us the relationship between each of 
the symptoms on the PRO-PD scale.  
 
These heat maps use color coding to describe the correlation between symptoms. 
For instance, balance and falls are highly correlated, as are medication side 
effects and dyskinesia, as well as lack of interest (apathy) and lack of 
motivation. 



Modifiable Variables in Parkinsonism Study  
Summary Report 2024 

PI: LK Mischley       25 

 
 
J. Relationship Between Individual Symptoms on the PRO-PD Scale  
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K. Quality of Life 
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K. Quality of Life 
Higher PRO-PD Scores are Associated with Lower Quality of Life 

In general, people with the 
fewest Parkinson’s 
symptoms are reporting the 
highest overall quality of 
life. While this may seem 
intuitive this is an essential 
part of establishing the 
legitimacy of an outcome 
measure.  

 

 

Determining Categories of Quality of Life  

Once the computer generates a PRO-PD score, people want a point of reference to 
know what those scores mean. We asked people how they rated their quality of 
life, and this box plot shows how PRO-PD symptoms change as quality-of-life 
changes.   
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K. Quality of Life 
 

Setting Standards 

A precise numerical value where “Excellent” 
quality of life becomes “Good” does not exist. 
The concept is logical, but true numerical 
representation is only an imprecise estimate. 
Depending on the date we download the data, and 
the cleaning and imputation methods used, 
different statisticians come up with slightly 
different cutoff numbers. 

 

For the sake of simplicity, “Very good” and 
“Good” have been merged into a “Good” 
category. This PRO-PD-Quality of Life (QoL) 
legend was created by combing PRO-PD 
scores with response to Question 1 on the 
PROMIS Quality of Life Global question.   
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Published: Mischley LK, Lau RC, Bennett RD. Role of Diet and Nutritional Supplements in Parkinson's 
Disease Progression. Oxid Med Cell Longev. 2017. 
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K. Quality of Life  
 
Different Aspects  
The PROMIS Quality of Life scale was developed by the National Institutes of 
Health to standardize how we communicate about quality of life across diseases, 
cultures, and ages. A tremendous amount of work went into developing the 
wording of the questions and their cross-cultural applicability. Using the PROMIS 
Global questions, we compared participants’ answers to their PRO-PD scores. 

 

Mental Health 

In general, how would you rate your mental health, 
including your mood and your ability to think? 

 

 

Social Health 

In general, please rate how well you carry out your social 
activities and roles. (This includes activities at home, at 
work, and in your community, and responsibilities as a 
parent, child, spouse, employee, friend, etc.) …  

 

 

Patient-Reported Physical Capacity 

To what extent are you able to carry out your everyday 
physical activities such as walking, climbing stairs, 
carrying groceries, or moving a chair?  
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L. Describing the Behaviors of Participants Across PRO-PD Scores 
 
After the initial ~ 1000 participants joined the study, our Bastyr University team 
took our first look at behaviors associated with different rates of progression 
[Mischley et al, 2017]. In addition to the food people consumed we also found 
some behaviors that were strongly correlated with Parkinson symptom severity.  
 

Of all the variables we tracked, these are the ones most strongly associated with 
Parkinson symptom severity, as measured by PRO-PD scores.  

 

Can ‘situation modification’ be turned into a therapeutic intervention?  

If a weekly box of healthy groceries showed up on the doorstep of individuals in 
financial need, would their Parkinson symptoms improve? Can we involve people 
in community-based, stress-reduction programs and see symptom reduction? If a 
person loses weight, via dietary modification, exercise, and/ or GLP-1 medications, 
might that translate to symptom reduction?  

   WE ARE LOOKING FOR FUNDING TO FIND OUT  
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M. Social Health and Parkinson Symptom Severity 
 

A few years later we decided to look a 
little more closely at loneliness. 
[Subramanian I, et al. 2020] In this 
cross-sectional analysis (slice of data) 
of 1527 people with PD, it didn’t look 
like lonely people progressed at a 
faster rate, but their symptoms were 
consistently rated more severely.    

Loneliness ~  55% PRO-PD 

Lots of friends ~ ¯ 21% PRO-PD 

 

“Individuals who reported being lonely experienced a 55% greater symptom severity than those 
who were not lonely (P < 0.01). Individuals who documented having a lot of friends had 21% 
fewer symptoms than those with few or no friends (P < 0.01).” 
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In the study, not only were we able to demonstrate that symptoms were worse in 
the individuals that felt lonely; by turning the PRO-PD into a radar chart and 
organizing symptoms by domain we are able to see which symptoms are more 
strongly associated with loneliness. In a radar chart like this, the larger the size, the 
greater the symptom severity. The dark blue center represents the total symptom 
burden of people who said they were not lonely, and the line represents symptom 
severity of lonely people. As you can see, lonely people reported greater symptom 
severity for all 33 symptoms. The greatest discrepancies in symptom severity 
scores between lonely and not lonely people were in social withdrawal/loss of 
interest, motivation/ initiative, depression, and anxiety.  
Subramanian I, Farahnik J, Mischley LK. Synergy of pandemics-social isolation is associated with worsened 
Parkinson severity and quality of life. NPJ Parkinsons Dis. 2020 
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Gratitude and Parkinson Symptom Severity   

 
Using a validated scale designed to measure a person’s sense of gratitude, we 
plotted individual symptoms from the PRO-PD scale in the respondents with high 
amounts of gratitude versus lack of gratitude. Almost all the symptoms 
measured are rated a bit higher in people with the lowest gratitude scores.  
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Being	Single	is	a	Risk	Factor	for	Lower	Quality	of	Life	
 
Among people who identify their quality of life as “Poor,” there is a 50/50 change 
they are single or partnered. As quality of life improves, it is less and less likely the 
cohort is single. In fact, only 9% of people with an “Excellent” quality of life 
identify as being singe.  

 

A future goal of this study will be to better understand which components of 
partnership offer the greatest therapeutic value. For people who prefer to be single, 
is there a way to access the benefit of partnership without a partner?  

While some people might benefit from a finding a partnership, the goal will be to 
increase the number of single people with an excellent quality of life.  

 
Subramanian I, Farahnik J, Mischley LK. Synergy of pandemics-social isolation is associated with worsened 
Parkinson severity and quality of life. NPJ Parkinsons Dis. 2020 
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“I have a lot of friends.” 
In this chart we categorized people by their 
quality of life, ranging from “Poor” to 
“Excellent.” 

Across different quality of life categories, we 
described the how people rated their tremor 
severity, their loneliness, and their friendship 
status. Tremor had little impact on quality 
of life, whereas loneliness and friendships 
were highly correlated. [Subramanian I, et al 
2020] 

 

According to these data, which reflects Parkinson symptom severity as measured 
by the PRO-PD, being lonely was worse for individuals than 7 days per week of 
exercise was good for them! [Subramanian I, et al 2020] 

 

EXERCISING WITH FRIENDS SHOULD BE STUDIED AS A THERAPUETIC 
INTERVENTION 

 Subramanian I, et al. presented a poster at the International Movement Disorders 
Congress attempting to further describe the components of loneliness relevant to 
this population. Using the validated UCLA loneliness questionnaire scores and 
PRO-PD scores using the survey administered during the COVID-19 restrictions. 
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For all the questions on the UCLA Loneliness Scale, greater symptom severity was 
associated with greater loneliness.  

The question most strongly correlated with PD severity was “Do you feel left 
out?” People who reported feeling left out “Often” were more than twice as 
symptomatic as people who reported “Never” feeling left out.  

In the poster we suggested providers might be able to use this single question as a 
screening test for loneliness. 
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N. Physical Activity 
 

We ask individuals in the survey, “On 
how many of the past 7 days have 
you done at least 30 minutes of 
physical activity?”  Of note, for this 
question, we left it up to each 
individual to define what ‘physical 
activity’ means to them. Using this 
ill-defined approach, we can see a 
clear trend – the more days per week 
individuals reported getting physical activity, the fewer symptoms they reported.  

After adjusting for age, gender, income, and years since diagnosis, people who 
reported exercising every day of the past week scored an average 301 points lower 
than people who reported physical activity 6 of the past 7 days (they were 292 
points lower than people who don’t exercise at all.)  

Notice how for the bottom two groups – those that only exercise 1 or 2 days per 
week – have black lines that cross the center. Even though the 1-or-2-days-per-
week exercisers were generally less symptomatic than non-exercisers (green bar 
goes to the right), the impact was mild enough that it wasn’t statistically 
significant. In other words, a minimum of 3 days per week of physical activity 
was required to see an association with fewer symptoms over time.  

 

We did this analysis of type of exercise 
before the pandemic and before the 
relatively recent popularity of Rock 
Steady Boxing, so at the time of analysis 
only 10 people in our study were 
participating in RSB – thus, these data 
should be considered outdated. We have 
expanded the types of exercise we are 
asking about and added sections to further clarify whether and how much exercise 
intensity and duration influence outcomes.  
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These figures come from a 
poster we presented at the 
2016 World Parkinson 
Congress. People doing 
yoga were more likely to 
report improvement over 
the past 6 months than 
runners or daily 
exercisers.  
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Types of Exercise Being Reported

Examples of responses: 

B.I.G. Activity, weekly cardio/yoga class 
Backpacking 
Badminton 
Badminton 
Badminton, Boxing 
Badminton, racket ball 
badminton, table tennis, pilates, strength, 
cardio 
Balance 
Balance, Boxing for Parkinson's, Songshine 
Balance and Bones 
balance and streach daily, weight machines 2 
to 3 times per week 
Balance and strength  
balance and strengthening 
balance and stretch program, smovey rings 
balance and weights 
Balance class 
Balance class 
balance class at local park district  
Balance class Tue, Thu, Fri (45 minutes each) 
balance class, SAIL fitness class 
balance ex./big & loud ex. 
balance execises for Parkinson's 
BALANCE EXERCISES 
Balance exercises 
balance exercises & seated exerr via U Tube 
Balance exercises and walking with Wii 
balance exercises from physical therapist 
Balance exercises from PT 
Balance exercising and elliptical 
balance specific exercise 
Balance training 
Balance, fitness training w/ instructor 
Balance, fitness training w/ instructor 
Barbells 
Barre 
Barre method, Pilates, snowshoeing  
Baseball 

Baseball and basketball and mowing 
baseball, basketball 
basic housework - had injured ankle in Feb, 
not fully returned to previous activity level 
Basketbal (not the game, just practicing 
shotsl; horseback riding 
basketball 
basketball 
Basketball (x2), indoor soccer (x1), nordic 
skiing (x2) 
basketball,  golf, ping pong 
basketball, efx 
basketball, home construction, soccer 
Basketball, ice hockey, nordic skiing 
basketball, juggling weighted balls 
basketball, soccer 
Basketball, soccer, ice hockey, rowing 
machine 
basketball, soccer, rowing machine 
Basketball, volleyball, Nordic skiing, telemark 
skiing 
Batting tennis ball around 
Beamer, vibration 
Becky Farley balance/big movements 
Becky Farley balance/big movements 
Becky Farley BIG program 
Bedridden- leg exercises and weights for 
upper body. (former weight lifter) 
Better 5, claire@roguept.com 

Better Bones & Balance 
Better Every Day 
BGF Boot Camp, water Zumba, AMT elliptical 
machine 
BIG 
BIG 
BIG 
BIG  and Tai Chi 
Big / loud therapy 
big and loud 
Big and Loud  
Big and Loud (Parkinsons exercises)  working 
in yard and shop, 3 days a week walk and 
lift  weights at gym 

mailto:claire@roguept.com
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Big and Loud exercise routine 
Big and Loud program 
Big and Loud, Parkinson's Voice Project, 
PWR Moves  
Big and Loud, Stationary bike 
big bag, kickboxing, weight training, cardio 
drumming 
Big bootcamp 
BIG Exercise Class 
BIG exercise learned at therapy 
BIG exercise program 
BIG exercise program, strength training  
BIG exercises 
BIG exercises 
BIG exercises and POWER exercises 
BIG exercises for pd 
BIG exercises with PT 
BIG Exercises, free weights 
Big exercises, weight training, arm exercycle 
BIG for PD 
Big moves big gains.  Boxing. 
BIG physical therapy 
BIG Program 
BIG Program 
BIG program for Parkinson's 
BIG program for PD patients  
BIG PT and weight lifting IN REHAB  
Big therapy  
BIG therapy program 
BIG training packet =  continue exercises 
BIG Zoom exercise class 
BIG, range of motion 
Bike  
bike, weighjt lifting 
Biking 
biking  Power up   
bIKING ON A THEAPIC BIKE 
Bio-kinetics 
BIOKINETICIST 
Boat maintenance, fishing, physical work 
around house 
bocce, ping pong, badminton 

Body Balance, Fit Over 50s, RPM/Spin, 
Personal Training 
Body Building Strength training 
Body Project (cardio and resistance) 
body pump 
body sculpting with handweights, step, 
stretching, light zumba, core strengthening 
Body weight exercises pull-ups pushups 
squats 
body weight interval training 
body weight resistance training 
Body weight trainingt 
body-building, wt. lifting 
Bodybuilding 
Boogie Bounce, Qigong 
boogie bounce, Qigong, pilates 
Booster Program 
booster tribe sarah king 
boot camp 
Boot camp 
Boot camp (YMCA) 
Boot camp total body conditioning 
Boot Camp x1, cardio x2, pilates x1, boxing 
x2 
Boot Camp, 65+ Exercise -strength, agility, 
balance 
Boot camp, Treadmill, Parkinson's strength 
training 
Boot Camp; Yardwork, PWR Exercises, West 
Coast Dance 
Boot Camp; Yardwork, PWR Exercises, West 
Coast Dance 
bootcamp 
Bootcamp 
Bouncebackexercise.com 

Bowflex MaxTrainer, Weight lifting 
Bowl 
Bowl, see a biokineticist and workout at 
gym.  
Bowling 
Bowls; resistance training 
box 
Box circuit training  
Box-fit at a koala gym 
Boxercise 

http://bouncebackexercise.com/
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boxercise class, aqua balance class, forever 
active class 
Boxercise, neuroheroes 
Boxercise, PD Power,  
Boxercise, PD Power, walking 
Boxfit, Body Combat, weights 
Boxfit, body combat, weights  
Boxfit, Combat & Tone 
boxiingboxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing 
Boxing  
Boxing (at home), workout (at home) 
Boxing (Home) 
Boxing (Individual) 
boxing (not at rock steady) PWR moves, brain 
and PD 
Boxing (not Rock Steady) 

Boxing (not Rock Steady) 
Boxing (not Rock Steady), gym  
Boxing (not Rock Steady), YMCA PD 
Boxing & agility training 
boxing a bag, light weight training 
Boxing and a muscle fitness program 
Boxing and Boorcamp 
boxing and skiing 
boxing and stretching 
Boxing at home 
Boxing at home weights sit-ups 
boxing at home with a  punching bag 
Boxing but not Rock Steady, Spinning, TRX 
boxing but was stopped due to Covid19, now 
2 x week online aerobics, hope to do online 
boxing soon 
boxing class for PWP 
Boxing for Parkinson's; weight training; 
walking 
Boxing for PD 
Boxing golf weights 
Boxing lessons 
boxing training 
boxing training 
boxing training 
boxing training for PD, Zumba Gold for PD, 
resistance training 
Boxing training, cardio workouts, strength 
training 
Boxing training, strength training, Mirror 
cardiio, stretching, toning 
boxing training, zumba 
Boxing Training; Resistance Training; 
Flexibility Training 
Boxing training; weight training 
boxing weights  TREADMILL 
Boxing, but not at Rock Steady 
Boxing, circuit training, high intensity  
Boxing, circuit training, weights, gym work 
boxing, gardening 
boxing, golf 
Boxing, group classes 
Boxing, gym 
Boxing, gym 
Boxing, high intensity, circuit training  
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boxing, HIIT 
Boxing, Kim Brooks PD exercise  
Boxing, not Rock Steady 
Boxing, Olympic weight lifting, Qi gong, other 
exercises 
Boxing, Olympic weightlifting, qi gung, 
acupuncture 
boxing, optimizing, physical therapy 
Boxing, pad workout from Brian Grant 
Foundation  
Boxing, pd boot camp 
Boxing, PD Warrior in gym 
Boxing, rowing machine, yardwork 
Boxing, standard; gym aerobic & weight 
lifting 
Boxing, Stretching 
boxing, table tennis 
Boxing, Tennis 
Boxing, tennis 
Boxing, tennis  
Boxing, TREADMILL, WEIGHTS 
boxing, weight strength 
boxing, weight training 
Boxing, weights 
Boxing, weights 
Boxing, Weights 
Boxing, weights & strengthening exercises 

Boxing, weights, body weight training, 
circuits 
boxing; cardio HIIT & cardio cognitive class, 
strength training 
Boxing; circuit training, PWR! Moves 
boxing; NIA, weight training 
Boxing; physical therapy using Pilates and 
core align; PWR! Exercises 
boxing; PWRMoves level 2; fitness workout 
boxing/ PD warriors/LGBTbig 
Boxing/weight training personal trainer 
Boxingphysical therapy 
Brain Wave Singers, PD Exercise group, 
Brazillian Jiu-Jitsu 
build a shelf, take apart a bed 
Building and putting up a tunnel house - up 
and down to the ground to pick things up and 
gardening - lots of it! 
building shed 
Burst Training 
bycicle like machine, leg presses 

 

Analysis of Exercise Data 

We have recently submitted a manuscript on exercise and PRO-PD scores over 
time. Because so many people have taken the time to describe their exercise(s) of 
choice, we now have a rich body of data that can be used to further explore 
whether starting or stopping some of these activities might impact symptoms.  

 

Parties interested in analyzing subsets of this dataset should apply here:  

https://redcap.link/c49s8ht4 

https://redcap.link/c49s8ht4
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O.  Supplements and Nutraceuticals 

These are generally considered over-the-counter concentrated sources of nutrients 
designed to promote health and reduce nutritional deficiencies. Depending on the 
country, oversight is more or less limited. In the United States product contents 
have been shown to vary from label claims. Said another way, people may think 
they are taking a supplement, but the pills don’t always contain what the label says, 
making it hard to study. On top of quality control concerns, products vary by 
production methods, storage, shipping, delivery method, and dose. Twice over the 
past 10 years we have attempted to 
formally evaluate whether self-reported 
supplement use was associated with 
better or worse outcomes over time. 
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Nutraceuticals and Parkinson Progression, Updated Data - 2023 
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Most Used Supplements among People with Parkinson’s 

 

Note: The list of 
supplements being 
used is different than 
the next list of 
supplements 
associated with 
reduced rate of 
progression.  

 

 

Supplements Taken Consistently Over the Past Six Months & PRO-PD Score 
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Of the 1000+ 
participants who 
responded to the 
survey, the 19 people 
reporting consistent 
use of Gingko biloba 
scored, on average, -
357 PRO-PD points 
better than people not 
taking Gingko. These 
19 people are likely to 
be taking other 
supplements, eating 
foods, doing 
activities, etc. that 
might explain their 
great score rather than 
the Gingko; or maybe 
the Gingko is so 
effective that it only 
takes 19 people for us 
to be able to measure 
an impact! Over time, 
more Gingko takers will join the MVP Study and if this trend continues, 
intervention trials could provide a useful source of information. 

 

This is not a shopping list. Talk to a healthcare provider trained in nutritional 
medicine about the pros and cons of any supplements you are considering.  

 
Mischley, L.K.; Farahnik, J.; Mantay, L.; Punzi, J.; Szampruch, K.; Ferguson, T.; Fox, D.J. Parkinson Symptom 
Severity and Use of Nutraceuticals. Nutrients 2023, 15, 802. 
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Melatonin, Sleep, and Parkinson Progression 

Melatonin is a commonly used 
supplement as a sleep aid in 
people with PD.  In our 2017 
publication, use of melatonin 
was associated with worse 
Parkinson symptoms. We 
reasoned most of the people 
taking melatonin were more 
likely to have a problem with 
sleep, and impaired sleep is 
associated with worse PD 
outcomes, we reconsidered the melatonin data with respect to insomnia scores. 
Among people who are bad sleepers, those taking melatonin reported 
accumulating fewer total Parkinson symptoms over time. [Mischley et al, 2017] 

 

A 2016 World Parkinson Congress poster presentation attempted to describe what 
we were seeing: Among the1024 participants with PD, 13.48% reported using 
melatonin. Melatonin users had a worse overall PRO-PD score compared to 
individuals who did not use melatonin, although the significance of this association 
diminished after adjusting for insomnia. Insomnia was worse among those taking 
melatonin than those not taking melatonin. 94% of subjects taking melatonin 
reported symptoms of daytime sleepiness vs 88% of those not taking melatonin. 
Reported daytime sleepiness was worse among subjects taking melatonin than 
those not, although this did not reach statistical significance. 
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P. Pharmaceuticals 

We have been collecting data on use of pharmaceutical, or prescription, 
medications for the duration of this project, but have yet to publish the analysis. 

In 2017 poster at the International Movement Disorder Society meeting, both 
nutraceutical and pharmaceutical medicines were analyzed alongside one another. 
Rasagiline was the only pharmaceutical medication associated with 
statistically significantly fewer PRO-PD symptoms over time.  

 

  

These data suggest that in a real-
world setting, using the PRO-PD as 
an outcome measure, people using 
rasagiline reported fewer 
symptoms over time, adjusting for 
age, gender, income, and years since 
diagnosis.  
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Levodopa Reduces Parkinson Symptoms Using PRO-PD 

We looked at people who joined the MVP Study prior to initiating levodopa, and 
then looked at their scores in the six 
months following initiation of dopamine 
replacement (100 mg levodopa 3x/day). 
In these 439 individuals, not a single 
symptom worsened and there statistically 
significant improvements in 15 of the 33 
symptoms measured. Notably, there were 
statistically significant increases in non-
motor symptoms after starting levodopa, 
including anxiety, muscle pain, sleep, and 
apathy. (The hand-drawn blue line shows 
which symptoms met statistical 
significance for improvement.) 

Unpublished data. C Weaver, J Farahnik, L 
Mischley 2021  
*We forgot to include slowness in the 
analysis, so must redo it! 
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Q. Deep Brain Stimulation Surgery (DBS) 

These slides are from a 
presentation given by LK 
Mischley at the Basal 
Ganglia Coterie in 2021, 
comparing Parkinson 
symptoms before and after 
DBS. There was an 
improvement in tremor, 
sleep, and dyskinesia 
following the procedure, 
and a worsening of self-
rated sexual function 
and comprehension, 
defined by frequent 
confusion, in these 48 
participants. Future 
research will include a 
larger cohort and 
describe results based 
on the type of DBS.  

 

Greater attention to 
patient-reported outcomes following DBS is a priority in the upcoming years.  
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Q. Food 

 

Identifying dietary habits common to the “positive deviants” has always been a 
priority of the MVP Study. Over time, in response to the data, your questions, and 
our improved understanding, we have added foods over the years. Thus, we have 
thousands of responses about vegetable intake, but only hundreds of responses for 
quinoa. As more participants enroll and the food lists are expanded, our ability to 
describe the details is improved. Fluctuating numbers of respondents each year, 
from slightly different populations means the data changes based on timing of the 
intake and the angle from which we ask the question.  

 

PUBLISHED DATA 

In 2017 we published our first paper from this study that included both food and 
food-related behaviors. The behaviors associated with the lowest PRO-PD scores 
(fewest symptoms) were routinely preparing meals for others, cooking most of 
your own meals, buying food locally, e.g. farmer’s markets, co-ops, and trying to 
eat organic grown food. The behaviors associated with the worst PRO-PD scores 
were having difficulty affording groceries, especially healthy food, being 
overweight, and drinking from plastic bottles.  
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Q. Food: Behaviors 

 

While all of the items below were statistically significant when we adjusted for 
age, gender, income, and years since diagnosis, it was still only a point in time and 
we didn’t really know what questions to ask, or what they mean.  

• I routinely cook for myself and others 
To do this, one must be highly functional – physically to get to the store, 
cognitively to organize the meal, energy must be good enough to stand at 
counter, motor symptoms good enough for chopping, speed good enough 
that a 20 min dish doesn’t take 2 hours, etc. A person with a high PRO-PD 
score would not be expected to be cooking for themselves and others, in 
which case this variable is a consequence of the PRO-PD score.  
 
Is it possible that cooking for others and ourselves could be causative?  
Inviting friends over for a shared meal has the potential to be therapeutic. 
Taking responsibility for what you feed yourself, from buying groceries and 
thoughtful use of ingredients does reduce exposure to preservatives, 
pesticides, fried foods, and other neurotoxic insults common in the food 
supply.  
 

• I try to eat organically grown food when possible  
• I buy food from local farmers (co-op, farmer’s markets) 

 

These variables were included in the MVP Study since day one based on a growing 
body of epidemiological and biologically plausible evidence that we are being 
exposed to neurotoxic insults via the food supply. It would be convenient to 
interpret this to mean buying from your local organic farmer results in measurable 
benefits (it might mean that), or it may mean there is something about the type of 
people who [are informed/educated/financially stable enough to] seek out locally 
grown, pesticide-free produce.  
 

Mischley LK, Lau RC, Bennett RD. Role of Diet and Nutritional Supplements in Parkinson's Disease 
Progression. Oxid Med Cell Longev. 2017;2017:6405278.  
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Q. Food: Behaviors 

• I am overweight 
 
Given the well-established association between obesity and a sedentary 
lifestyle and poor diet, things also shown here to be associated with 
Parkinson symptom severity, it is not a surprise that obesity is associated 
with worse outcomes. Adipose tissue can serve as a reservoir for fat-soluble 
toxicants and is a source of inflammatory chemicals, supporting the 
biological plausibility of the association. People who identify as overweight 
should work with their trainer, coach, physician, therapists, dietician, etc. to 
develop a plan for healthy weight management.  
 

• Drinking from plastic bottles 
 
The University of Washington, where I completed my MPH Epidemiology 
training, has an incredibly strong Department of Environmental & 
Occupational Medicine. I was fortunate enough to take courses from their 
program and learn about the neurodevelopmental consequences associated 
with exposure to phthalates and polychlorinated biphenyls (PCBs) 
commonly found in plastic, presumably via the mechanism of endocrine 
disruption. The question was incorporated into the original survey 
questionnaire based on the animal model and epidemiological research being 
done in other conditions.  

 

As this is a cross-sectional analysis, we cannot determine whether people 
doing poorly drink out of more plastic bottles, or whether drinking out of 
plastic bottles leads to worse symptoms. Until further data is available, 
individuals, including their undiagnosed family members, are encouraged to 
minimize use of plastics and instead drink try to drink from glass cups, 
stainless steel water bottles, and ceramic mugs.  
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Q. Food Intake and Parkinson Symptom Severity 

From the same first publication in 2017, this is the list of foods and PRO-PD 
outcomes. The more negative the “Mean change” number, the fewer symptoms 
reported among frequent consumers of that food. Alternatively, the higher the 
number, the more symptoms associated with consumption of that food.   

Baseline Associations Between Food Frequency and PRO-PD Score 

 

 

This	was	our	first	
formal	look	at	the	data	
and	became	the	basis	
of	what	has	since	been	
referred	to	as	the	
“PRO	Diet”,	as	it	is	
based	on	PROs	in	PD.		
	
This	is	problematic	in	
that	the	food	
included/	excluded	
change	based	on	the	
type	of	analysis	done,	
and	changes	year	to	
year.		
	
	
	
	
	
 
 
 
 
 
 
 
 

Mischley LK, Lau RC, Bennett RD. Role of Diet and Nutritional Supplements in Parkinson's Disease 
Progression. Oxid Med Cell Longev. 2017; 2017:6405278.  
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Using the same methods described in the manuscript above and an updated, larger 
dataset, we have identified several modifiable variables associated with 
accumulation (or lack) of symptoms over time have been identified.  
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Q. Food: Frequency and Fast vs. Slow Slope of Progression 

MetLife donated the time of one of their statisticians to analyze some de-identified 
data for us. Caleb Weaver looked at the ~ 300 people who had – at that time – 
given us 6+ datapoints over the study period and assigned each of them a slope. He 
took the top 20% and the bottom 20% and is showing us here how often each 
group reports eating each type of food.   
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Q. Food:  

Using MVP Study Data to Study Other Diets 

 

Standardized scales exist to answer the question, “How Mediterranean is your 
diet?” This allows researchers to determine whether people with the greatest 
adherence to a diet (note: not a food) have better outcomes. Using these validated 
scales, both MIND and MEDI scores were associated with fewer patient-reported 
symptoms over time. Each MIND point was twice as strong as a MEDI point in 
reducing symptom severity. Future dietary intervention trials should consider 
the MIND diet as a therapeutic strategy for improving long-term PD outcomes. 

 

The greater one’s adherence to the MIND diet, the fewer non-motor symptoms 
they had, with MIND adherence associated with less constipation, apathy, 
depression, anxiety, insomnia, muscle pain, sexual, urinary, and cognitive 
dysfunction.  
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Q. Food:  

What’s the Difference Between the Diets?  

The circle on the left represents the composition of the Mediterranean diet, as 
defined by researchers. The circle on the right is the MIND diet. The overlapping 
portion shows how they both encourage nuts, fish, and vegetables and avoidance of 
red meat and pork.  

The Medi diet encourages “Sofrito”, and the MIND diet encourages “Poultry” – 
both of these, as individual variables, were associated with worse PRO-PD 
outcomes. In other words, the diets would have been better for PD scores had they 
not included Sofrito and Poultry, which were individually associated with worse 
PRO-PD scores.  

The box in the center represents the portions of each diet that were statistically 
associated with better (green) or worse (red) PRO-PD outcomes 

 

 
	
	
Fox	DJ,	Park	SJ,	Mischley	LK.	Comparison	of	Associations	between	MIND	and	Mediterranean	Diet	
Scores	with	Patient-Reported	Outcomes	in	Parkinson's	Disease.	Nutrients.	2022	Dec	6;14(23):5185.	
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Q. Food: The Difference Between the Diets 

Despite the debate over dairy and poultry, the overlap between popular diets is 
reassuring. For each diet, foods in green are encouraged, foods in red are 
discouraged.  
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Q. Food: Patterns 

Diets are complex and no single food is eaten in isolation and because people who 
eat beef also tend to eat pork and chicken, it’s difficult to tell whether any one, all 
three, or something else about meat-eaters are the culprit. One of our statisticians, 
Devon Fox, produced a figure of describing the correlation between different 
foods. The darker the blue shading, the more those foods went together (e.g. people 
eating a lot of Fresh Vegetables are also eating a lot of Fresh Fruit), and the red 
shading demonstrates aversion (e.g. people who eat Coconut Oil rarely eat Bread 
and Pasta). 
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Q. Food: Food and Specific Symptoms 

Highest Food Frequency Column: Absolute Value  

 

Statistician Matthew Kollada explored the dataset to see if any 
of the foods were associated with specific symptoms. The 
numerical values show the relative impact of the association but 
doesn’t describe the direction. The graph below shows the 
direction of the association, with dark blue being inversely 
correlated with PRO-PD severity (e.g. high fish, nuts, beans, 
tend to have lower PRO-PD scores). 
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Q. Food:  

Highest Correlation Pair: Absolute Value  

This analysis attempts to describe the food(s) most 
highly correlated with Parkinson symptoms.  

Total PRO-PD was associated with wine (good) and 
ice cream (bad). 

Wine was particularly associated with total PRO-PD scores, gait, fatigue, and stooped posture. 

Canned fruit was associated with worse balance, rising from a seated position, dressing/eating/ 
grooming, more frequent falls, and gait impairment.  

Ice cream was associated with total PRO-PD score and more frequent hallucinations.  

Fresh vegetables were associated with greater motivation (less apathy) scores.  

Quinoa was associated with better handwriting.  

	

	

	

	

Highest Correlation Pair Absolute values 
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Q. Food: Associated with PRO-PD Severity  

 

  

The Relationship Between Diet and Parkinson Symptoms Over Time

Laurie K Mischley ND PhD MPH, Devon Fox MSIMR, Joshua Farahnik ND

INTRODUCTION
Background
There is growing evidence that diet plays a role in 
Parkinson’s disease (PD) pathophysiology. Numerous 
studies from around the world suggest diet is midlife is 
associated with subsequent PD diagnosis, but few studies 
have attempted to determine whether food choices 
following diagnosis impact the rate of PD progression

Objective
The goal of this study was to evaluate whether food intake 
frequency was associated with the accumulation of 
symptoms over time. 

MATERIALS & METHODS

RESULTS

CONCLUSIONS & DISCUSSION
It is clear from these data that fresh vegetables, fresh fruit, nuts and seeds, coconut oil, red wine have consistently been shown to be associated with 
improved outcomes over time, whereas soda, fried foods, canned fruit, beef, ice cream, and milk have been consistently associated with worse outcomes; 
these findings are consistent across both datasets and after controlling for multiple comparisons. Most of the findings are consistent across the temporal 
observation period, at least in direction, and congruent with what has been seen in traditional epidemiological PD studies and in Alzheimer’s 
research, for which much biological plausibility exists. Dieticians and researchers are particularly advised to focus on these strong, consistent trends. 

The MVP Study is the world’s largest and longest-running study evaluating the role of diet in PD progression. The high concentration of phytonutrients in 
these foods provides biological plausibility and the congruence of these findings with those from traditional epidemiological research related to PD risk 
lends further support for the integrity of these findings. Despite having access to longitudinal data, only cross-sectional analyses were performed for this 
project. In order to determine whether a change in diet results in a change in outcome, an adherence scale specific to the needs of optimizing PD outcomes 
needs to be developed. Statistical models are being developed to define a point system that consider the effect size, confidence intervals, and consistency of 
findings to best and worst PD outcomes over time. The model with the greatest predictive value will be used for subsequent causal inference analyses. 

Potential risks of this this PRO diet, such as additional financial costs and stress, have yet to be evaluated. Despite these limitations, these foods and food 
behaviors have a long record of safety and are readily accessible. The PRO diet may provide patients with a sense of empowerment and a potential strategy 
for disease modification. 

A sincere thank you to the study participants who have donated their time over the years, to 
Bastyr University for hosting the study, Bill & Sondra Fondren and the other extremely 
generous community donors and volunteers and students who have contributed to the survival 
and success of this study. 

Contact: lmischley@bastyr.edu

Methods
Data of individuals with idiopathic PD that responded to 
The Modifiable Variables in PD (MVP Study) survey 
questions at their baseline survey (at time of joining the 
study) as well as in one of the 2022 surveys were used for 
this analysis. 

The Patient-Reported Outcomes in PD (PRO-PD) was the 
primary outcome measure. The PRO-PD is a questionnaire 
of 33 common PD symptoms, each receiving a patient-
assigned a value of severity from 0 to 100, where 0 is no-
symptoms and 100 is severely debilitating. The PRO-PD 
has previously been shown to correlate with the number of 
years elapsed since PD diagnosis, quality of life and legacy 
measures of PD, such as Hoehn and Yahr (HY; r = 0.5922, 
p<0.000), Unified PD Rating Scale (UPDRS; r = 0.4724, 
p< 0.000), Parkinson’s Disease Questionnaire-39 (PDQ-39; 
r = 0.763, p< 0.000), Timed-Up-&-Go (TUG; r = 0.4709, 
p< 0.000), and PROMIS Global quality of life (r =−0.7293, 
p< 0.000) [PMID: 28649620] and a validation study is 
currently under peer review that showed a Conbach’s alpha 
of 0.95 and a comparative fit index of 0.829 [citation]. 

To quantify dietary intake, a Food 
Frequency Questionnaire (FFQ) was 
developed, asking the participants to 
estimate their food intake, on average,
for the past six months. For all 
dietary variables, participants were 
given serving sizes and 10 options for 
rating consumption frequency, ranging 
from “never” to “4-6 times daily.” 

In an attempt to provide dietary guidance relevant to both 
patients and researchers, a coding system was created to 
convey confidence, or lack thereof, in an association. Level 
1 confidence, the highest level, was assigned to foods that 
were statistically significantly correlated with PD severity, 
on both Baseline and 2022 datasets, after adjusting for age, 
gender, income, years since diagnosis, and multiple 
comparisons. Level 2 confidence met the same criteria, but 
either Baseline or 2022 datasets. Level 3 confidence reflects 
associations that were statistically significant on both 
Baseline and 2022 data, but not controlling for multiple 
comparisons; Level 4 confidence reflects the same 
standards as level 3, but on either Baseline or 2022 cohorts. 

Results
Individuals with the fewest PD 
symptoms reported more 
frequent consumption of fresh 
fruit & vegetables, nuts & seeds, 
olive & coconut oil, fresh herbs 
& spices, beans, & no-fried fish. 
Individuals reporting the most 
symptoms reported more beef, 
chicken, dairy (ice cream, milk, 
cheese, yogurt, butter), fried 
foods, canned fruit, and soda. 

ACKNOWLEDGEMENTS

Table 2: linear regression models in baseline and 2022 cohorts with p-values adjusted by a holm-bonferroni correctionFigure 1

Updated Results       MVP-Study      Symptom Tracking

.  

These associations were consistent 
over the 10-year observation 
period and after controlling for 
multiple comparisons.
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Food and Parkinson Symptoms 
Severity 
 
This is a cross-sectional analysis 
of 2000+ participants’ baseline 
data. The regression model 
adjusted for age, gender, income, 
and years since diagnosis.  
 
Foods highlighted green are 
statistically significantly 
associated with fewer symptoms 
over time, and the foods 
highlighted red are associated 
with more symptoms over time.  
 
The larger the Impact, the greater 
that food is associated with 
Parkinson symptom severity.   
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

Univariate analyses are often the first step in data analysis for several reasons, 
especially when working with complex datasets. Univariate analysis provides the 
“raw” effect of each food frequency variable on PRO-PD scores without 
adjustments for confounding factors. Univariate analysis provides a clear 
understanding of the distribution of each variable (e.g., mean, median, variance, 
skewness, kurtosis). This is critical for identifying whether certain foods or PRO-
PD scores have normal, skewed, or bimodal distributions.  

In terms of variable selection, univariate analysis can filter out variables with no 
apparent relationship to PRO-PD scores, reducing the complexity of multivariate 
models. Including only variables with some evidence of association in univariate 
analyses helps avoid overfitting when building multivariate models. 

 

The Free Learning Platform 
for Better Future provides a 
great metaphor for 
understanding univariate 
analysis.  

    

 

While valuable, univariate 
analyses do not account for 
confounding variables (e.g., 
age, gender, income, years 
since diagnosis) and can 
overestimate or 
misrepresent the 
importance of variables 
that may lose significance in 
multivariate models. 

 

 

 

 

https://www.javatpoint.com/what-is-univariate-bivariate-and-
multivariate-analysis-in-data-visualisation 
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

 

Fresh/ Frozen/Canned Vegetables, Pork, Beef, Chicken 

The most beneficial food was fresh vegetables, at least one serving daily.  

Frozen 
vegetables, 
even 2-3x/ 
month, are 
associated with 
worse 
outcomes. 
Seemingly not 
dose-dependent 
(something 
about people 
who eat frozen 
vegetables?). 

Canned 
vegetables are 
associated with 
worse 
outcomes, with 
high intakes 
associated with 
worse 
symptoms. 

Chicken and beef were associated with worse outcomes, with highest intakes 
associated with worst outcomes.  

Infrequent pork consumption was associated with worse outcomes, but more 
frequent consumption was not (seemingly not dose-dependent), contrary to our 
prior findings.  
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

Milk, Cheese, Ice Cream, Canned Fruit 

Milk and cheese (even 2-3 servings per month) were associated with worse 
outcomes; the highest intakes were associated with most severe symptoms.  

Ice cream 5-6 servings per week was associated with greater symptom severity.  

Canned fruit was associated with greater symptom severity, in a dose dependent 
manner. The more frequently people ate canned fruit, the greater their symptom 
severity.   
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

Soda/ Diet Soda, Fried Food, Eggs, Fish, Bread 

Fish, 2-4 
servings per 
week, was 
associated 
with better 
outcomes.  

 

Soda is 
associated 
with greater 
symptom 
severity, 
and diet 
soda even 
worse, with 
a detectable 
association 
with even 
one serving 
per month.  

 

Fried food associated with worse outcomes, in a dose-dependent manner. 
Adverse association detectable with one serving per week.  

Eggs were associated with worse outcomes, contrary to what we’ve previously 
seen in adjusted data.  
 
4-6 slices of bread per day was associated with worse outcomes.  
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

Pasta, Olive/ Coconut oil, Green/Black tea, Fresh herbs, Coffee, Beer, Wine 

Wine is consistently 
associated with lower 
PRO-PD scores, with the 
highest category “2-4 
glasses per day” associated 
with fewer symptoms than 
“once daily,” which was 
lower than weekly or 
monthly consumption. A 
dose-response relationship 
lends weight to a causal 
role.  
 
Unlike prior analyses of 
this dataset, beer was 
associated with fewer 
symptoms. An estimated 2-
3 beers per month was 
associated with reduction 
in symptoms, but 5-6 per 
week was even better.  

 
Frequent use of olive oil and coconut oil wer associated with fewer symptoms.  
Fresh herbs were consistently protective, across doses.  
 
Green tea (2-4x/day) was associated with better outcomes, but black tea (5-6x 
week) was associated with worse outcomes. Since this is the same plant, 
differently processed, further studies should investigate the effects of roasting, etc. 
 
Pasta was strongly associated with worse outcomes, in a dose-dependent manner. 
 
Coffee was surprisingly associated with worse Parkinson outcomes, is a dose-
dependent fashion.  This is surprising given the large body of literature suggesting 
coffee is associated with reduced incidence of PD diagnosis, but here is suggests 
coffee intake after diagnosis is associated with worse outcomes.   
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Example of How We Can Use AI to Aid Research  

The discrepancy between green and 
black tea led me down a research 
rabbit hole, beginning with the AI 
tools only recently available to us.  

 

Perplexity is an AI-powered 
conversational search 
engine designed to provide direct 
answers to user queries by 
synthesizing information from 
various online sources.   

 

I asked Perplexity to describe 
possible reasons for the 
discrepancy between green and 
black tea with respect to 
neurodegeneration and this is the 
output I received within seconds. 
Such tools are likely to reduce 
barriers to information access, 
expand perspective, and speed up 
information access, all of which 
facilitate ideas and propel research.  

 

To be clear, we do not yet know whether drinking green tea and avoiding black tea 
is associated with fewer symptoms over time, as a therapeutic intervention and we 
are even less certain that these AI-generated ideas regarding possible mechanisms 
of action are the reason for the benefit, if the benefit exists. These are unadjusted, 
cross-sectional results and they may change in multi-variate models.  
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Q. Food: Associated with PRO-PD Severity: UNIVARIATE ANALYSIS 

 
Infrequent soy products (2-3 servings per month) were associated with fewer 
symptoms. 
 
General intake 
of canned 
foods (2-3 
servings per 
month) was 
associated with 
more 
symptoms.  
 
 
 
 
 
Yogurt 5-6 
servings per week 
was strongly 
associated with 
worse outcomes. 
 
One serving of 
oatmeal per week 
was also associated 
with more severe 
symptoms.  
 
Turkey, 2-3 
servings per week, 
was associated with 
fewer Parkinson 
symptoms.  
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Q. COMBINED RESULTS OF UNIVARIATE (UNADJUSTED) ANALYSIS  
 
Foods Associated with More Symptoms: Fried food, canned fruit and canned 
vegetables, soda/diet soda, chicken, beef, pork, eggs, bread, pasta, coffee, dairy 
products (yogurt, cheese, milk, ice cream), black tea, and frozen vegetables. 
 
Foods Associated with Fewer Symptoms: Fresh vegetables, Olive and coconut 
oil, wine and beer, green tea, fish, fresh herbs and occasional turkey (2-4 times per 
week).  
 
Unadjusted Univariate Analysis: Doesn’t take income, age, sex, or years since 
diagnosis into account, or any other variables. These are likely to change once we 
start taking other things into consideration!  
 

Food Strength of 
Association 

Dose-Dependent Consistent 

Fried food **** Y Y 
Canned Fruit **** Y Y 
Canned vegetables */*** Y Y 
Soda, Diet Soda *** Y Y 
Chicken */*** Y Y 
Beef */*** Y Y 
Pork ** N Y 
Eggs *** Y Y 
Bread *** Y Y 
Pasta  *** Y Y 
Coffee **/ *** Y Y 
Yogurt ** N Y 
Cheese ** Y Y 
Milk ** Y Y 
Ice cream  ** Y Y 
Black tea ** N N 
Frozen vegetables * N Y 
Soy  N N 
Fresh vegetables *** N Y 
Turkey, 2-4x/week **   
Olive oil */** Y Y 
Coconut oil  **  Y 
Wine * / ** Y Y 
Beer (max 5-6/week) ** Y Y 
Green tea *  Y 
Fish *  Y 
Fresh herbs *  Y 
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R. Food Behavior: Associated with PRO-PD Severity:  

UNIVARIATE ANALYSIS 

 

There is a section on the MVP Study that is comprised of a series of True/ False 
statements. Here, we show how answering True to the following statements is 
associated with overall Parkinson symptom severity, as measured by the PRO-PD. 

 

Poverty, expressed here as inability to afford healthy food and groceries, is 
strongly associated with greater symptom severity. While pervasive, relevant, and 
congruent with findings in other disorders, the role of financial health in Parkinson 
symptom severity has received very little attention.  

Consistent with our findings from prior analyses, people who identify as 
overweight also report greater symptom severity. Whether this is related to 
perception or metabolism cannot be determined from this analysis; whether weight 
loss improves outcomes should be the consideration of future research endeavors.  
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S. Available Data 

Over the years we have modified and expanded the data collected. We are trying to 
balance consistency with changing trends, discerning details without 
overburdening participants, and dropping variables that are wasting your time and 
incorporating new ones based on new understanding and recent analyses.  

 

We intend to continue this project, with enhancements to data collected, more 
diversity in enrollments, and continued collaborations with researchers across 
universities and continents.  
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T. FUTURE DIRECTIONS 

The next round of analyses will include multivariate models, which take multiple 
other things into consideration, such as age, income, and years since diagnosis.  As 
we gain clarity about the symptoms that are most likely to be associated with 
progression in the refined analyses, we’ll develop a way to weight different foods 
for the purposes of teaching and scoring.  
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U. SPECIAL THANKS 
This	entire	project	has	been	supported	by	the	generous	donations	of	
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hosted	events	that	promote	messaging,	and	provided	strategic	advice	and	
Parkinson-related	insight	along	the	way.			
	
The	donors	who	have	made	this	project	possible:		
Anonymous	donors,	Beeks	Family	Foundation,	Ron	Bruder,	Mark	Claude,	Seth	
Craig	and	Marcia	Keener,	Crewse	Development,	Diana	Dunn,	Sondra	Wolfe	
Elias,	Sondra	and	Bill	Fondren,	Earnest	French,	Steven	Gloor,	Debbie	Krasnow,	
Vani	Limaye,	Molly	Magee,	Bill	McIntosh,	Janet	S	Merrik,	Adam	Mizock,	Gail	
Newton,	Sue	Pinco,	Rebecca	Sharpe	and	Peter	Bruck,	Mike	Skehan,	William	F	
Wulsin	
	 	
Statisticians:	Joshua	Farahnik,	Devon	Fox,	Richard	Hausen,	Matthew	Kollada,	
Magdelena	Murawska,	Caleb	Weaver	
	
Research	Assistants:	Rachel	Bennett,	Joshua	Farahnik,	Devon	Fox,	Richard	
Lau	
	
Bastyr	University	for	providing	the	infrastructure,	administrative	support,	
and	ethical	oversight.		
	
And	a	special	thank	you	to	the	study	participants	who	have	donated	their	
time	over	the	years	to	contribute	to	our	understanding.	We	appreciate	your	
involvement	to	date,	and	we	hope	you	will	continue	to	engage	with	this	study.		
	
If	you	know	of	others	with	a	diagnosis	of	any	form	of	parkinsonism,	or	a	
possible	prodromal	stage	of	parkinsonism,	please	invite	them	to	participate:		

www.MVP-Study.com	
	
	
 

http://www.mvp-study.com/

