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Parkinson’s Disease

• Parkinson's disease is the second-most common neurodegenerative 
disorder, which affects around 1% of those above 60 years. In Sweden 
there are 18 000 identified patients

• Progressive disease with individual daily fluctuations of impairment of 
motor function but also other brain functions leading to e.g. depression. It 
is typical that PD patients develop some tremor and are having difficulties 
to start movements.

• Many of the motor symptoms can be treated with doses of Levodopa 
(invented by the Gothenburg scientist Arvid Carlson who got a Nobel Price for this)
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Parkinson’s Disease - The Challenges
The right amount of medicine at the right time and  

- taking care of your life style

• 20-25% of Parkinson’s patients (3.2 million globally) have motor fluctuations and notice issues 
with medication wearing-off in between the dosing intervals. They benefit from an option to 
receive their medication in fine-tuned small dosages, 5-6 times daily or more. 

• The Swedish invention MyFiD which is a medication machine can be of great benefit for such 
patients and is an approved medical device with medication sold via the pharmacies

• Medication in fixed small doses is not enough and it is important for PD patients to do regular 
exercise, sleep well and adjust their meal times to medication.
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The EMPARK collaborative study is financed by the 
Knowledge Foundation (KKS)

• Duration: 2017-2019

• The partners:

• Örebro University (Informatics)

• Neurology at Uppsala and in Örebro university hospitals

• Global Kinetics Corporation

• Cenvigo

• Sensidose

• Nethouse
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EMPARK project: Aims and Objective

• System development: EMPARK research project aims to develop an Internet of Things (IoT) 
system of sensors, mobile devices (EMPARK system) to deliver home monitoring of objective 
motor function, medication use and patient-reported symptoms

• Patient Empowerment. Empower patients and improve their self management through 
better understanding of their disease with the help of feedback from the home monitoring 
system.

• Physicians tool. Provide physicians with relevant and useful information derived from 
EMPARK system regarding the symptoms, treatment response and individual patient coping 
strategies for better clinical assessment and treatment strategy.

• Research tool. Establish the EMPARK system as a tool for researchers to better understand 
the complexity of the disease and to develop and monitor new drugs. 
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EMPARK - System Architecture.  

2019-05-22 6

• Objective disease activity

• KinetiGraph™. motor function 
(bradykinesia and dyskinesia)

• Kanopy™. Time-in-bed

• MyFID™. Drug delivery from 
a micro-dose levodopa system.

• Subjective symptom scoring: 
• Time of meals and 

• Daily excercise activities

• Self-assessment



EMPARK - Interface Development

• Interface development

• Interfaces for patients and clinicians are being developed 
based on the user-centered design methodology to 
ensure maximal user acceptance.

• Iterative design and evaluation process: 11 patients and 3 
visualization experts

• Gives patients insights on their own aggregated symptoms, 
related activities and medication use

• We also validated the design using a larger web based
questionnaire sent out to PD patients who was shown a film 
and a visual prototype of the patient app.
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EMPARK Patients’ interface 
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EMPARK Patients’ interface 

2019-05-22 9



EMPARK Clinician’s interface 
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Clinical Study design and hypothesis 

• Intervention

• Randomized controlled trial

• 30 PD patients from 2 university clinics in Sweden will be randomized to receive 
(intervention group, n=15) or not to receive (control group, n=15) feedback from the 
results of the EMPARK home monitoring. 

• Hypothesis

– Providing patient feedback on his symptoms and activities will improve patient 
empowerment 
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Study outcomes
• Primary outcome: Effect of intervention on patient empowerment 

– empowerment questionnaires will be used prior and after the intervention

• Secondary outcome: Effect of intervention on disease-specific outcomes 
(=empowerment consequences)

– Objective measures
• motor function (bradykinesia and dyskinesia);

• Time-in-bed and 

• Drug delivery from a micro-dose levodopa system.

– Subjective measures: 
• Time of meals and daily physical activities

• Modified QoL questionnaire based on EuroQoL 3D and PDQ8

– Clinical measures
• Unified PD Rating Scale

• Tertiary outcome: Effect of intervention on disease management

– Interviews with the clinicians and observations about the patient-clinician interaction to 
assess the potential treatment benefits of the intervention
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What is Patient Empowerment?
”Targeting Patient Empowerment via ICT interventions: An ICT-specific 

Analytical Framework”  (Paper to AMCIS 2019 by Karni, Memedi and Klein)
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The ICT Patient Empowerment Model
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EMPARK and ICT-PEM Model

• Aim of providing Knowledge and Control to the patients 

• Strategy of Monitoring and Feedback.  

• The ICT-Services include a tablet based user interface where the data from the recordings 
communicated to a central server is presented to the patients in an easy to understand and 
comprehensive way. 

• Among the Technologies/Tools used is an Internet-of-Things sensor based system to measure motor 
function, sleep, and medication intake as well as other patient reported measures on exercise and 
symptom assessment. 

• The Evaluation completed included several iterations of testing the usability of the technology with 
patient groups but the real clinical test where the perceived Control and measured Knowledge 
remain to be studied
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Preliminary results

• Aim: A study was performed to assess:
– Intention of patients to pre-adopt the system
– Identify the extent of intention to use the system
– Identify what factors are most important ones that influence the intention 

to use
• Method: 50 patients (members of the patient organizations in Sweden) 

answered an online questionnaire after testing an online version of the patient 
interface

• Results:
– High scores for intention to use
– Patients believed that the system would be beneficial to them
– Acceptance of the system can be influenced by important people in their 

social circle

2019-05-22
16



Preliminary results on acceptance of the system (2)

• Qualitative feedback from patients:

– “With such an application it becomes so much easier to look back 
how weeks have been. When you write yourself how one day has 
been it is easier to forget about writing it and it is hard to get a 
complete overview of the week. The application would really 
facilitate. It must also be good for relatives to see because there are 
facts and not what I remember or forgot to tell them”. 

– “Anything that can improve the patient’s experience is worth 
testing and this does not cause any side effects. It always feels good 
when you have the opportunity to influence your situation. You 
may be more motivated to exercise, for example, you can clearly see 
the connection with your health on the application”.
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Thank You! Questions?
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