
Epidemiologic and clinical features of multisystem atrophy: a population-
based study in Navarre, Spain

Erro Aguirre ME1,2,3,*, Arrondo Gómez P2, Gastón Zubimendi I1,3, Clavero Ibarra P1,3, Sánchez Ruiz de 
Gordoa J1,2,3, Martí Andrés G1, Valentí Azcárate R4, Delfrade Osinaga J3,5,6, Vicente E3,5,6.

1Department of Neurology, Hospital Universitario de Navarra, Pamplona, Spain 
2Epigenetic group, NavarraBiomed. Pamplona, Spain
3Navarra Institute for Health Research (IdisNA). 
4Department of Neurology. Clínica San Miguel, Pamplona, Spain
5Community Health Observatory Section, (ISPLN), Pamplona, Spain
6CIBER Epidemiology and Public Health (CIBERESP), Madrid, Spain

(*) corresponding author:
María Elena Erro Aguirre, PhD, MD
Neurology Department
Hospital Universitario de Navarra
C/ Irunlarrea 3, 31008 Pamplona (Navarre) SPAIN
Tel.: +34-848-422292
Fax: +34-848-422303
e-mail: elena.erro.aguirre@cfnavarra.es
https://orcid.org/0000-0002-9707-4190

mailto:elena.erro.aguirre@cfnavarra.es


378 Parkinson’s 
disease and other 

degenerative 
parkinsonism 

155 Lewy body 
dementia and 

other dementias 

51 vascular and 
drug induced 
parkinsonism

9 essential 
tremor

107 hereditary 
parkinsonism, 

chorea and ataxias

50 functional or 
unknown origin 

parkinsonism

56 possible 
MSA

5 enough 
information was 

not available 

11 did not fulfil 
MSA diagnostic 

criteria

40 MSA 
cases

DIAGNOSIS ASCERTAINMENT

Public and private 
Neurology hospital 

Departments 

Navarre 
Biobank 

819 potential 
cases

CASE FINDING

Minimum Basic 
Data Set at Hospital 

Discharge

Temporary Work 
Disability Registry

Mortality 
Statistics

Health 
Information 

Systems 

13 coding 
errors

Cases 
excluded

Cases 
included

Supplementary material. Flow chart showing the case identification and 

diagnosis ascertainment process.
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