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RESEARCH ARTICLE

Sex Differences in Parkinson’s Disease: A Transcranial Magnetic
Stimulation Study
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ABSTRACT: Background: Demographic and clinical
studies imply that female sex may be protective for PD,
but pathophysiological evidence to support these obser-
vations is missing. In early PD, functional changes may
be detected in primary motor cortex using transcranial
magnetic stimulation.

Objective: We hypothesised that if pathophysiology dif-
fers between sexes in PD, this will be reflected in differ-
ences of motor cortex measurements.

Methods: Forty-one newly diagnosed PD patients
(22 males, 19 females) were clinically assessed using
MDS-UPDRS part lll, and various measures of cortical
excitability and sensorimotor cortex plasticity were mea-
sured over both hemispheres, corresponding to the less
and more affected side, using transcranial magnetic stim-
ulation. Twenty-three healthy (10 men, 13 women) partici-
pants were studied for comparison.

Results: Among patients, no significant differences
between sexes were found in age, age of diagnosis,
symptom duration, and total or lateralized motor score.

\

However, male patients had disturbed interhemispheric
balance of motor thresholds, caused by decreased resting
and active motor thresholds in the more affected hemi-
sphere. Short interval intracortical inhibition was more
effective in female compared to male patients in both
hemispheres. Female patients had a preserved physiologi-
cal focal response to sensorimotor plasticity protocol,
whereas male patients showed an abnormal spread of the
protocol effect.

Conclusion: The study provides one of the first neuro-
physiological evidences of sex differences in early
PD. Female patients have a more favorable profile of trans-
cranial magnetic stimulation measures, possibly reflecting a
more successful cortical compensation or delayed mal-
adaptive changes in the sensorimotor cortex. © 2019 Inter-
national Parkinson and Movement Disorder Society

Key Words: neurophysiology; Parkinson’s disease; sex
differences; transcranial magnetic stimulation
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Spolne razlike v stereotakticni kirurgiji
za PB

* Moski so dvakrat pogosteje operirani z globoko
mozgansko stimulacijo in drugimi

stereotakticnimi kirurskimi posegi.

Table 1

Distribution of females and males among reported patients, according to surgical procedures for Parkinson’s disease, in various parts of the world (abbrevia-
tions: F, Female; M, Male; RF, Radiofrequency; and DBS, Deep Brain Stimulation)

Worldwide North-America Europe Asia, Australia, Latin-America
F/M (%) F/M (%) F/M (%) F/M (%)

RF pallidotomy 38/62 38/62 38.5/61.5 46/54

RF thalamotomy 32/68 25/75 33.5/66.5 38/62

DBS in thalamus, in pallidum, or 34/66 26/74 37/63 33.5/66.5

in subthalamic nucleus

Gamma Knife thalamotomy or 27.5/72.5 31/69 00/00 12.5/87.5

pallidotomy

Papers from 1985 to 1999
Hariz G-M et al 2000



Spolne razlike pri GMS-STN za PD

Table 1
Distribution of women and men with subthalamic nucleus (STN) deep brain stimulation (DBS) for Parkinson’s disease, in publications worldwide and in specific parts of the
world.

Worldwide North America Europe Australia Asia
No of papers (%) 135 43 (31.9) 76 (56.3) 4(3.0) 12 (8.9)
No of papers (%) in which gender was specified 119 (88.1) 37 (86.0) 68 (89.5) 3(75.0) 11 (91.7)
Total no (%) of reported patients 4700 1461 (31.1) 2736 (58.2) 135 (2.9) 368 (7.8)
No (%) of patients with gender reported 3880 (82.6) 1082 (74.1) 2432 (88.9) 77 (57.0) 289 (78.5)
No (%) of men 2445 (63.0) 735 (67.9) 1513 (62.2) 53 (68.8) 144 (49.8)
No (%) of women 1435 (37.0) 347 (32.1) 919 (37.8) 24 (31.2) 145 (50.2)

Table 2 Studije od 2000 to 2009

Distribution of women and men with Parkinson’s disease treated with STN DBS in
the three multicenter—multinational studies.
i:::;:

Total of three DBS for PD  Vesper et al. Deuschl

multicentre  Study Group (ref. 19) etal.
studies (ref. 18) (ref. 13)
No of centres included 39 18 17 10 » ¢ J )
in trial* :— ) M
No of countries 13 9 12 2 -
included in trial* e
Total no of reported 285 96 1112 78> s =9/
patients - ) / H
No (%) of male 173 (60.7) 60 (62.5) 63 (56.8) 50 (64.1) Fwi B = w
patients
No (%) of female 112 (39.3) 36 (37.5) 48 (43.2) 28 (35.9)
patients

*Some of the centres/countries were involved in more than one study.

4 Two patients had DBS in GPi and 5 in Vim thalamus. Hariz G-M et a II7201 1

b Two patients were randomised to STN DBS but did not undergo surgery.
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Apomorphine subcutaneous infusion in patients with W
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Apomorphine  Placebo (n=53)
(n=53)
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Objective: The objectives of this study were to explore the changes in the activities
of daily living (ADL) in persons with Parkinson's disease (pwPD) over time and to
investigate possible differences in ADL performance between men and women with
PD.

Materials & Methods: One hundred twenty-nine persons (76 men) with a clinically
established PD self-assessed their ADL performance from the time of diagnosis up
to 8 years follow-up using the ADL taxonomy. Other demographic and clinical data
(motor state, cognition, depression) were also collected and subjected to further
analysis.

Results: Nine of 12 domains in the ADL taxonomy showed a change over time (Eating
and Drinking [P = .009], Mobility [P < .001], Toilet activities [P = .031], Dressing
[P < .001], Personal hygiene [P < .001], Communication [P < .001], Cooking [P = .001],
Shopping [P < .001] and Cleaning [P < .001]). In addition to time, two domains,
(Shopping [P = .007] and Cleaning [P = .027]) also showed an effect of gender with
worse scores in women. The nine ADL domains showing effect of time, showed tem-
porary improvement at 12 months follow-up, most probably due to dopaminergic
medication. All nine domains deteriorated at later follow-up.

Conclusions: As expected, there was deterioration in self-assessed performance in
the majority od ADL domains over time. Women assessed their ADLs worse in two
domains (Shopping and Cleaning) probably reflecting a general gender-related activ-

ity pattern rather than being a PD-specific finding.

KEYWORDS

activities of daily living, gender differences, longitudinal study, Parkinson's disease
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TABLE 2 Gender-specific distribution of motor, non-motor symptoms, and other disease features most frequently reported in studies in PD

patients
Symptom/Sign/Disease feature F M Representative references
1. Incidence and prevalence Lower Higher  Baldereschi et al.lo, Alves et al.'?, Kovacs et al.13, but see Bergareche
et al.42, de Rijk et al.43, Nicoletti et al.**, no gender difference
2. Age at disease onset Later Earlier ~ Haaxma et al.?°, but see Baba et al.??, Scott et al.?%, no gender
difference
3. Disease progression Slower Faster Haaxma et al.zo, Scott et al.zs, but see Baba et al.zz, no gender
difference
4.  Bradykinesia Less More  Accolla et al.>!
5. Tremor More Less Haaxma et al.zo, Sollaet al.*
6. Rigidity Less More Baba et al.??
7. Postural instability More Less Kovacs et al.1%, Baba et al.?, Solla et al.*®, Szewczyk-Krolikowski
etal.
8. Dyskinesias More Less Kovacs et al.'%, Baba et al.?, Colombo et al.>”
Other complications of dopaminergic More Less Colombo et al.>®, for motor fluctuations, Picillo et al.*?, for non-
therapy (wearing-offs) motor fluctuations
10.  L-dopa equivalence dose Lower Higher  Kovacs et al.X%, Baba et al.?, Picillo et al.>®, but see Umeh et al.*? no
gender difference
11. General cognitive abilities Better Worse  Augustine et aI.21, Liu et al.63, but Gao et aI.53, Song et al.”?
12.  Verbal memory Better Worse  Liu et al.t®
13. Visuospatial cognitive abilities Worse Better Liu et al.6®
14. Executive functions Better Worse  Foltynie et al.*’
15.  Depression More Less Kovacs et al.'%, Baba et al.?2, Guo et al.”, Picillo et al.”*, Song et al.”®
16.  Anxiety More Less Liu et al.®%, Picillo et al.”*
17. Sleep quality, RBD Better Worse  Bjgrnara et al.®*
18.  Osmic abilities Better Worse  Liu et al.%®
19. Urinary difficulties Less More Guo et al.”?
20.  Sexual dysfunction Less More  Szewczyk-Krolikowski et al.%’, Picillo et al.”*
21. Orthostatic hypotension Less More Szewczyk-Krolikowski et al.*’
22.  Pain More Less Scott et al.®
23. QoL Lower Higher Babaet al.zz, Lubomski et aI.87, Hariz et al.88, Hariz®
24. ADL Lower Higher  Baba et al.?, Lubomski et al.?”, Hariz et al.28, Hariz et al.®?
25. Availability of operative (stereotactic) Lower Higher  Hariz et al.”*
treatment including DBS
ADL, activities of daily living; DBS, deep brain stimulation; F, female; M, male; RBD, Rem sleep behavior disorder; QoL, quality of life. 28

Georgiev et al. 2017
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