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Raffaello, Madonna con 
bambino, 1503



Incidence: Meta-analysis including>2500 PD patients from 17 studies

47 studies

(21 studies)

(4 studies)

(17 studies)



French Nationwide study including 188.562 
persons being treated for PD

Meta-analysis including 22 studies involving
7616  Men and 6510 women with PD≥40 years



Genetic contribution to PD is
stronger at younger ages. 

Mendelian and                            
non-mendelian forms

have a younger age of onset

Non-genetic PD risk or protective
factors are differently distributed in 

men and women and their role
increases with age. 

Risk factors: 
Chemicals and toxic

factors

Protective factors: 
Oestrogens

MEN WOMEN

Possible explanations



Experimental Neurology 259 (2014) 44–56



Toxicol Sci, 2019
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Vermeer, La ragazza con l’orecchino di 
Perla, 1665-1666



Oestrogen status

Several oestrogen status items were associated with age at

onset. Parity correlated positively with age at onset: the more

children a woman had before PD onset, the higher the age at

onset (2.7 years later onset per child; 95% CI 0.8 to 4.6;

p = 0.007) (fig 5A), the only exception being women without

children. These women may have a different basal oestrogen

status than women with children. Furthermore, in women with

an early PD onset, the choice to have (fewer) children might be

influenced by the burden of PD, thereby possibly inverting the

relationship between age at onset and parity. To control for this,

we repeated the analyses for the subgroup of women with

children (n = 67) and for the subgroup of women with an age

at onset > 40 years (n = 67) and found the same results.

Combining both selection criteria (n = 58) did not change these
results. Age at menopause correlated with the age at onset

when taking those women with symptom onset after

menopause (0.5 years later onset per year; 95% CI 0.1 to 0.8;

p = 0.009). In these women, the duration of the fertile life span
was associated with a 0.5 year later onset per year (95% CI 0.2

to 0.9; p = 0.001) (fig 5B). Without the selection based on the
order of menopause and symptom onset, the correlation of age

at menopause (p = 0.02) and of duration of the fertile life span
(p = 0.05) with age at onset remained significant. Age at

menarche did not correlate with age at onset (p = 0.2). No
association was found for any of the oestrogen status items

with presenting symptom, sUPDRS-III or SPECT results.

DISCUSSION
Several findings in this study suggested a more benign PD
phenotype in women compared with men. The benefits for

women seemed to apply mainly to the events preceding overt
PD. Firstly, women tended to be older than men at symptom

onset. Secondly, women presented more often than men with a
tremor dominant form of PD, which in turn was associated

with a slower disease progression. Thirdly, at onset of the

disease, women had higher levels of striatal dopamine binding
than men. These benefits in the preclinical phase could be

related to oestrogen status, because parity (number of
children), age at menopause and duration of the fertile life

span were all associated with a later age at onset of PD.
However, women seemed to have no further advantage over

men once PD had become clinically manifest. Thus the rates of
disease progression—as indexed by both clinical scores and

measurements of striatal dopamine binding—were comparable
between men and women with overt symptoms. In the next

paragraphs, we discuss these findings in more detail.

Gender di f ferences preceding cl inical PD

The 2 year difference in age at PD onset between men and
women observed here is comparable with the difference found

in most epidemiological studies.7 It suggests that the develop-
ment of symptomatic PD is slightly delayed in women

compared with men. This could be explained by higher initial
striatal dopamine levels in women compared with men, as
noted in this study. Those higher initial dopamine levels could

delay the moment of reaching a critical threshold of striatal
dopamine depletion and hence postpone the development of
parkinsonian symptoms.

Several observations support this explanation. In our study,
at symptom onset and throughout the course of the disease,

women had 16%higher striatal [ 123I]FP-CIT binding than men.
This suggests that the critical threshold of dopamine depletion

Figure 4 Mean striatal [123I]-FP-CITbinding. The lines show the estimated
decrease in mean tracer binding for men and women with age at onset of
50 years. A higher age at onset was accompanied by lower initial striatal
tracer binding in both men and women. Women had 16%higher [123I]FP-
CITbinding than men. The plotted observed values are those of all patients
in the study, irrespective of age at onset.
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Figure 5 Oestrogen status and age at onset. (A) The more children a woman had before the onset of Parkinson’s disease, the higher the age at onset. (B) A
longer fertile life span led to a higher age at onset: 0.5 year delay/ year.

822 Haaxma, Bloem, Borm, et al

www.jnnp.com

Women have higher striatal uptake

This more benign phenotype
is related with oestrogen status 

(parity, age at menopause and 
fertile life span) 

253 drug-naive PD 
patients (156M/97W)

• At onset W were
2.1 years older
than men

• W presented
more frequently
with tremor



Clin Neuropharmacol 2002

Arabia et al 2002



Age at onset

Gender



Dyskinesia occur in women
irrespective to body weight
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Goya, Maya desnuda, 1797 Goya, Maya vestida, 1800 



NMS evaluated with NMS-Questionnaire (NMS-Q)

93 Healthy Controls
60/33 M/W

200 PD Patients
126/74 M/W



PD vs HC PD Men/HC Men 

PD Women/HC Women

NMS featuring prodromal PD 
segregate in men



Same cohort of PD patients was prospectively followed for 2 years

Aim: to assess the gender-related effect of dopaminergic therapy in early PD

Patients taking meds other than levodopa, dopamine agonists and i-MAO were excluded

Men Women p

NMS-Q, total
(baseline)

4.4 (3.2) 3.8 (2.9) 0.3

NMS-Q, total
(2-year follow up)

4.5 (2.9) 3.1 (2.2) 0.005

NMS improved swallowing
sadness/blues
anxiety

sadness/blues 
dizziness

NA

NMS worsened urinary urgency
sex drive
weight change

---------- NA

NMS evaluated with NMS-Questionnaire (NMS-Q)



Parkinsonism Relat Disord 2017

PD women showed a significantly higher frequency of depression and urinary 

disturbances than parkinsonian men



Non motor fluctuations



• 47 PD (16W/31M) followed for 4 years since diagnosis
• Non motor fluctuations evaluated with WOQ-19 



Women Men



Neurol Res, 2019
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Artemisia 
Gentileschi, Self-
portrait as the 
allegory of painting, 
1638-1639



Pigott et al

• 55 (63%M) cognitively intact PD patients followed for 6 years
• About 50% developed any kind of cognitive impairment by the end of the study

Male gender is a risk factor for cognitive impairment in PD



Anang et al

• 80 (51M/29W) PD patients followed for 4.4 (2.0) years
• 27/80 (22M/5W) developed dementia

Male gender is a risk factor for development of dementia in PD
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Manet, I bar delle 
Folies Bergere, 1882



Gao et al
• Urate is a potent antioxidant
• Higher plasma urate is associated with a lower risk of developing PD and with 

slower disease progression
• Unanswered question: is gender relevant?

-Data merged from 3 cohort studies
including>90.000 men and women

-388 (202M/186W) new incident PD 
matched with 1.267 controls (446M/821W)

MEN WOMENRR:0.63 (95%CI:0.42-0.95,p=0.03) RR:0.89 (95%CI:0.57-1.40,p=0.61)
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Frida Kahlo, Self-portrait
with loose hair, 1947

Strategie differenti per identificare i casi prodromici

Migliorare il trattamento



Liu et al

PPMI cohort: 414 PD (269M/145W) and 188 HC (121M/67W)



Liu et al

PPMI cohort: 414 PD (269M/145W) and 188 HC (121M/67W) MEN

WOMEN
Take-home message

To be effective, strategies aimed at differentiating PD 
from healthy controls in prodromal phase should

consider gender



Improving therapeutic management
Gender needs to be considered to better tailor treatment in PD patients

Disparities in medical management

Disparities in Deep Brain Stimulation surgery



Parkinsonism Relat Disord, 2018



GENDER MATTERS 
IN PD

Future studies of gender differences in care needs, care quality, comorbidity 
related disability, PD progression, and non-clinical factors associated with 

disability are needed to inform clinical guidelines that may improve quality of 
life in patients with PD


