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Agenda

1. Introduction to SHARE & neuroSHARE
2. neuroSHARE consent, sample, results
3. Medical validation
4. Cognition in neuroSHARE and SHARE & HCAP
5. Future plans & conclusions
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Survey of Health, Aging, and Retirement in 
Europe (SHARE)

• Representative sample 50+
• 600 000 interviews
• 140 000 respondents
• 23 000 users
• 28 countries
• Harmonized with HRS
• Multidisciplinary
• Panel: 10 waves
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SHARE-CZ

• Czech Republic
• Since 2006
• 5000 sample

• HCAP in wave 9
• neuroSHARE in wave 10
• Biomarkers and linkage in wave 11 (2027)

• Incl. exposomes, geolocations, life history

• HCAP 2 in 2028
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The neuroSHARE module

• Part of 10th SHARE wave only in 
SHARE-CZ

• Task: capture signs of early 
neurodegeneration

• Clinical validation
• First ever study in a representative 

sample
• Cost-effective, noninvasive, scalable 
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neuroSHARE motivation

1/27/2026, Online 6
HCAP Network Seminar Series 

neuroSHARE

• Capturing signs of 
early (prodromal) 
phase of parkinsonism

• Age group 50-80
• Clinically extremely 

important 

Postuma & Berg 2016, Advances in markers of prodromal Parkinson disease, Nature Reviews Neurology. 



neuroSHARE implementation
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• A set of three standardized tasks of approx. 20 minutes in total
• Standard CAPI format

speech test
(set of speech tasks)

smell test
(olfactory testing kit)

sleep test
(brief questionnaire)

• Tasks sensitive to the presence of early neurodegeneration

+ brief questionnaire focused on conflicting conditions (such as stuttering, Covid, …)



neuroSHARE tasks - speech
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1. Prolonged phonation of vowel /a/ - 2x 
2. Fast syllable repetition, /pa/-/pa/-/pa/ - 2x
3. Reading passage (using cards)
4. Retelling a narrated story
5. Monolue on arbitrary topic

Subtle speech impairment 
(motor movement)

Subtle speech & language 
impairment (congition)
Less control

• Total time 10 min.
• Managed by a developed CAPI application

• Recording, guidelines, data transfer…



neuroSHARE tasks – speech – markers
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• Capturing speech impairment 
in prodromal PD

• Automatically computed from 
raw data

• Team expertise

Rusz et al. 2021, Speech Biomarkers in Rapid Eye Movement 
Sleep Behavior Disorder and Parkinson Disease, Ann Neurol.
Rusz et al. 2024, From prodromal stages to clinical trials: The 
promise of digital speech biomarkers in Parkinson's disease, 
Neur Biob Rev.
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neuroSHARE tasks – smell
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• Standard HCAP olfactory test (HRS, ELSA)

• Task 1: Smell sensitivity
• Task 2: Recognition of five scents

• Marker: total smell score
• Low values indicate smell impairment



neuroSHARE tasks – smell (motivation)
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• Impaired smell might indicate damage to cranial nerve, which can be caused 
by neurodegeneration

• Very early marker (90% in early-stage PD)



neuroSHARE tasks – sleep
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• A brief, standardized questionnaire for 
detecting signs of REM sleep behavior 
disorder (RBD).

• Marker: total sleep score
• High value indicates probable RBD.



neuroSHARE tasks – sleep (motivation)

1/27/2026, Online 14
HCAP Network Seminar Series 

neuroSHARE

• A clinically diagnosed RBD (via polysomnography) is the largest risk factor of 
prodromal PD.



neuroSHARE consent rates
• Two consents:

• Consent to participate in neuroSHARE 
• Consent with medical assessment

• Consent to participate in neuroSHARE: 
85.0%

• Consent with medical assessment: 
74.5%
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Consent by age
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Consent by education
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Invalid tasks rate
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Invalid – outcome markers could not be computed, answers are missing
Data still preliminary

• Invalid smell tasks: 1.0%

• Invalid sleep tasks: 0.7%



Results examples - speech marker
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• Lower pitch variability indicates 
vocal folds control and ability 
impairment – early PD sign

• Impairment at values < 1.7 
(evidence from the literature and PD 
cohort at the clinic)

Rusz 2021, Speech Biomarkers in Rapid Eye 
Movement Sleep Behavior Disorder and 
Parkinson Disease, Ann Neurol.



Results examples - smell marker
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• Number of errors when recognizing 
the five scents

• Subtle smell loss == 2
• Smell loss > 2



Results - sleep marker (presence of RBD)
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• The RBD sleep questionnaire score

• Risk of RBD presence at > 5

• Higher percentage of positive results 
than literature suggests (RBD 
prevalence 1-2% in population 60+)

Stiasny-Kolster et al. 2007, The REM sleep 
behavior disorder screening questionnaire—A new 
diagnostic instrument, Mov Disord.
Bušková et al. 2019, Validation of the REM sleep 
behavior disorder screening questionnaire in the 
Czech population, BCM Neurol.



Sleep marker - optimized (presence of RBD)
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• Optimized version without too broad 
questions

• Based on results of RBD cohort at the 
neurological clinic

• Risk of RBD presence at > =2

• More accurate correspondence with 
the estimated prevalence.

Stiasny-Kolster et al. 2007, The REM sleep 
behavior disorder screening questionnaire—A new 
diagnostic instrument, Mov Disord.
Bušková et al. 2019, Validation of the REM sleep 
behavior disorder screening questionnaire in the 
Czech population, BCM Neurol.



Selection of respondents for medical validation

n = 2905
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Selection of respondents for medical validation

n = 2905• Participants with a high-risk scores from 
sleep, smell, and speech domains are 
selected.
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Selection of respondents for medical validation

n = 2905

n = 459 (15.8%)
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Risk of prodromal PD 
signs in the domain of: 



Selection of respondents for medical validation

n = 2905

n = 459 (15.8%)

• From the selected participants, those 
meeting the exclusion criteria for 
prodromal PD are excluded.
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Selection of respondents for medical validation

n = 2905

n = 459 (15.8%)
n = 168
(36.6%)

n = 291 (63.4%)
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Selection of respondents for medical validation

n = 2905

n = 459 (15.8%)
n = 168
(36.6%)

n = 291 (63.4%)

n = ???

n = 67 (23.3%) so far

• Selected participants which were not 
excluded are contacted by the neurological 
clinic via phone call.

• Summary about rejection and reasons of 
rejection is being prepared.
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neuroSHARE clinical validation
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Polysomnography DaTscan + MRI Olfactory test
Unified Parkinson 

Disease Rating Scale + 
speech examination

Skin biopsy Orthostatic test MoCA Depression, 
neuropsychologic, 
and memory scales



Medical validation results
n = 2905

n = 459 (15.8%)
n = 168
(36.6%)

n = 291 (63.4%)

n = ???

n = 67 (23.3%) so far
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Berg et al. 2015, MDS research criteria for prodromal Parkinson's disease, 
Mov Disord.

High correlation 
with field results



neuroSHARE cognition
• Computed from monologue and retelling 

tasks automatically using natural 
language processing.

• Capture lexical and syntactic richness 
and complexity of uttered sentences – 
focused mostly on cognition.

• Not used as criteria for medical validation 
in neuroSHARE.
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Šubert et al. 2022, Linguistic Abnormalities in 
Isolated Rapid Eye Movement Sleep Behavior 
Disorder, Mov Dis.



Cognition in neuroSHARE and SHARE
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• Relationship between neuroSHARE language and core SHARE congition module in Wave 10



Cognition in neuroSHARE and SHARE
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Cognition in neuroSHARE, SHARE and HCAP
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• These two indices are used to compute dementia prevalences
• HCAP data are still preliminary



Future plans
• neuroSHARE Remote

• SHARE Switzerland wave 11
• Remote version of neuroSHARE using web 

platform
• Cost-effective, practical, self-administered
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Future plans
• neuroSHARE Remote

• Additional tasks
• Facial movements during speech
• Hearing 

• Multilingual environment
• Focus on cognition

• Extensions to a broader spectrum of 
neurodegenerative conditions, i.e., 
dementia
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Conclusions
• Successful implementation of neuroSHARE

• The data is still preliminary but promising
• neuroSHARE as a supportive tool for early neurodegeneration presence in 

the population

• Intriguing potential of the unique combination of:
• neuroSHARE (Wave 10)
• HCAP 1 & 2 (Wave 9, 11)
• Biomarkers (Wave 11)
• Linkage to health registers, life history, exposomes, geolocations (Wave 11)

• Slight adaptation of the tests based on validation results might be necessary
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Thanks for attention
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