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Alison Williams (PwP from Edinburgh) and Joy Milne first 
met in March 2016, where Joy placed Alison at a Level 3. When 
they met again eighteen months later Alison’s PD odour had 
decreased significantly, to Level 1. Joy then sought – and got 
– ethical permission to talk to Alison about this observation.

Impact and significance
Monitoring the scent of Parkinson’s Disease could 
provide direct feedback to the PwP relating to 
their physical, cognitive and emotional states.  We 
show here how this can develop self-awareness 
which allows the PwP to alter their behaviour in 
order to decrease the debilitating effects of this 
disease. This enhanced awareness has enabled 
Alison to actively modify behaviours: for example 
increasing exercise intensity or frequency, 
changing diet, or changing circumstances, 
particularly to manage or avoid stress.

Developing 
Self Awareness 
Joy has worked with Alison to help 
her to connect the odor level with 
her well-being. Knowing what 
each level feels like, physically, 
cognitively and emotionally, has 
enabled Alison to take more control 
over her own wellness. This self-
monitoring gives Alison immediate 
awareness of how her symptoms 
are altering which can be 
constructively used alongside input 
from healthcare professionals.  

Outcomes 
Over the past two and a quarter 
years (Jan 2017 – April 2019) 
Alison has observed her motor 
and non-motor symptoms and 
has noticed significant changes.

Improvements:

•	 Sense of smell restored to 80% 
of pre-Parkinson’s level 

•	 Mood now consistently good, 
with little or no apathy

•	 Arm swing now happening 
unconsciously 80% of time

•	 Left-right coordination good 
and mostly (90%) unconscious

•	 Time-keeping with dance and drumming 
restored to accuracy

•	 Gait good 70%-80% of the time: length  
and speed of stride

•	 Physical multi-tasking restored to 80% (e.g. 
putting on gloves when walking down the street)

•	 Energy levels up by approximately 30%

•	 Dystonia in right foot completely gone

•	 Right leg resting tremor frequency reduced by 
80%, except when triggered by adrenalin

Maintenance:

•	 Cognitive capacity (writing papers, 
presentations etc) maintained

•	 Voice volume maintained

No change (but no degeneration):

•	 Bladder urgency

•	 Poor short-term memory 

•	 Turning in, and getting in and out of, bed

•	 Disturbed REM sleep

Implications for 
the future
The Trevedi paper (Trevedi et al 2018) concludes 
that this work, extending sebum biomarkers 
beyond diagnosis, can now examine stratification. 

Future Work:

•	 To determine the distinguishing physical, 
cognitive and emotional features at 
each smell level and disease state, 
and to stratify these across PwP

•	 To understand how the smell levels change 
in response to intense, complex exercise

•	 To allow each individual PwP to use this 
approach to develop awareness of their disease 
and to adapt this for their own benefit, e.g. to 
optimise their own exercise and diet regime 

As well as the diagnostic benefits, there 
is significant potential for increased 
effectiveness in symptom management, 
greater empowerment, and more accurate 
assessments of interventional impact.
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Parkinson’s and smell:
Early work
The first paper to suggest a link between 
smell, sebum and Parkinson’s was published 
by D Krestin in 1927: The Seborrhoeic Facies 
as a Manifestation of Post-Encephalitic 
Parkinsonism and Allied Disorders

Parkinson’s and smell: 
Joy Milne 
“My husband was a Consultant Anaesthetist 
and I was a nurse. 12 years before my husband 
was diagnosed his smell changed but it was 
not until we went to our first PD meeting that 
I realised everyone with Parkinson’s had the 
same smell. As a doctor and a nurse we realised 
how important this discovery was. I approached 
the researchers at the Scottish Centre for 
Regenerative Medicine in Edinburgh, and we 
ran a small pilot test, which was 100% successful, 
opening the way to further examination.”

Since 2012 Joy has been working with 
Professor Perdita Barran and her team 
at Manchester University to identify the 
molecules that make up the Parkinson’s 
smell. The results have been published as: 
Discovery of volatile biomarkers of Parkinson’s 
disease from sebum. Trevidi et al (2019) 

Identifying the
molecules

Separation and identification of volatile 
biomarkers was achieved using a technique 
called Thermal Desorption Gas Chromatography 
Mass Spectrometry – TD-GC-MS.

Gauze that had been wiped on the upper back 
of participants is placed in a glass tube which is 
heated to release the volatile molecules. These 
are then separated on the GC column and 
passed to the mass spectrometer where they 
are weighed. The time each molecule spends 
on the column and its mass gives an identity.  

The instrument as a ‘T’ 
piece before the mass 
spectrometer leading 
to an odor post which 
allows Joy to smell the 
molecules as they pass.

Parkinson’s 
and smell:
Stratification
Joy describes five different levels of  
smell, in which the individual person with 
Parkinson’s (PwP) intrinsic smell 
moves from being predominant, to 
being overwhelmed by the musk 
smell of the Parkinson’s sebum. 

Level 1 
The smell of the person. 
Therefore have to find 
the required molecules 
if they are there.

Level 2 

Less of the person, more sebum 
musk smell. Easier to identify that 
the PD molecules are present

Level 3 

Very little of the person, mostly 
sebum musk smell. Can smell 
the PD immediately but have 
to make an assessment of 
whether there is a high or low 
concentration of molecules.

Level 4 

No person – a very strong sebum  
musty smell

Level 5
Putrescence – rancid and nauseous

Parkinson’s and smell: 
Ethics
Joy’s work is governed by very strict ethical 
guidelines. She will not tell anyone what she 
smells – neither whether they have Parkinson’s 
in the first place, nor what level their smell is.
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Figure 1: Diagram of Analytical Method TD-GC-MS Analysis
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