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KRÁTKÉ SDĚLENÍ SHORT COMMUNICATION

Gender Diff erences in Clinical Presentation and 
Occurence of Sleep Disturbances in Patiens with 
Parkinson’s Disease –  a Population- based Study

Rozdiely medzi pohlaviami v klinických prejavoch a výskyte porúch 

spánku u pa cientov s Parkinsonovou chorobou –  populačná štúdia

Abstract 
Sleep disturbances are one of the most common non-motor symp toms in patient with Parkin-

son’s disease (PD) with community-based studies reporting prevalence data of 60%. Diff erences in 

symp toms between men and women have been reported. Aim: In the present study, we assessed 

whether there are gender diff erences in clinical presentation of PD and prevalence of sleep distur-

bances in individuals dia gnosed in the Slovak Republic. Material and method: Questionnaires were 

distributed to participating neurologists and patients in outpatient practices across the Slovak 

Republic. Sociodemographic variables –  gender, age, age at onset, disease severity according to 

Hoehn and Yahr stage, phenotype of the dominating symp tom of Parkinson’s disease and type 

of medication –  were collected. The Slovak language version of the PDSS was used in a ques-

tionnaire to test sleep disturbances. Results: Data from 1,067 outpatients with PD were collected. 

Comparative analyses showed males and females not to be signifi cantly diff erent on the majority 

of the demographic and medical characteristics collected. Males had a slightly higher proportion 

of individuals with Hoehn and Yahr score 4 and, among those taking levodopa medication as 

monotherapy, males took signifi cantly higher levodopa dose than females (p < 0.01). A signifi cant 

diff erence in the distribution of PDSS subscores between males and females was observed on item 

7 (distressing hallucinations at night) –  score for males 8.22, for females 8.48, p < 0.05. Similar result 

was observed on item 8 (getting up to pass urine) –  score for males 5.90, for females 6.53, p < 0.01.

Súhrn
Poruchy spánku patria k najčastejším non-motorickým prejavom u pa cientov s Parkinsonovou 

chorobou (PCh), v populačných štúdiách je uvádzaný ich výskyt až u 60 % pa cientov. Štúdie tiež 

uvádzajú rozdielnosť prejavov PCh medzi mužmi a ženami. Cieľ: Zistiť, či sú u pa cientov s PCh na 

Slovensku prítomné medzi pohlaviami rozdiely v klinických prejavoch PCh a výskyte porúch spánku. 

Materiál a metódy: Zisťovanie bolo robené dotazníkovou metódou s účasťou pa cientov a neu-

rológov z jednotlivých regiónov Slovenskej republiky. Dotazníky boli vyplňované počas rutinných 

kontrolných návštev. Boli zisťované socioekonomické premenné ako pohlavie, vek, vek pri začiatku 

ochorenia, stupeň poškodenia hodnotený škálou Hoehna a Yahrovej, dominujúci fenotyp ochorenia 

a používaná medikácia. Pri hodnotení porúch spánku bola použitá slovenská verzia dotazníka PDSS. 

Výsledky: Získali sme dáta od 1 067 pa cientov. Pri porovnávacích analýzach neboli zistené podstatné 

rozdiely vo väčšine hodnotených parametrov. U mužov bol o niečo vyšší podiel pa cientov s hod-

notou škály Hoehna a Yahrovej 4 a boli zistené signifi kantne vyššie dávky levodopy v monoterapii 

(p < 0,01). Významné rozdiely boli zistené v skóre škály PDSS pre hodnotenie rušivých halucinácií 

počas noci –  skóre u mužov bolo 8,22, u žien 8,48 (p < 0,05). Podobný výsledok sme zaznamenali 

v skóre hodnotiacom nutnosť močenia počas noci –  u mužov bolo skóre 5,90, u žien 6,53 (p < 0,01).
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Introduction
Parkinson’s disease (PD) is a neurodegener-

ative disorder characterized by movement 

dysfunction and non-motor impairment. 

More men than women are dia gnosed 

with PD by a ratio of approximately 2 : 1 [1]. 

Diff erences in symp toms between men and 

women have been reported –  rigidity and 

rapid eye movement behavior disorder are 

more often present in men, dyskinesias and 

depression in women [2]. Studies have re-

ported developmental and functional diff er-

ences of the nigrostriatal system associated 

with sex hormones between males and fe-

males [3]. Others suggest that estrogen may 

infl uence pathogenesis of PD and help to ex-

plain reduced incidence of PD in women [4]. 

Sleep disturbances are one of the most 

common non-motor symp toms in patient 

with PD in community-based studies re-

porting prevalence of 60% in PD patients, 

compared with 33% in healthy age-  and 

sex- matched controls [5]. Gender diff erences 

have been found in the presence of rapid 

eye movements behavior disorder [6,7]. 

Sleep can by evaluated by history, scales 

and neurophysiological methods. Six scales 

were found to meet criteria for recommen-

dation or suggestion [8]. One of them –  The 

Parkinson’s Disease Sleep Scale (PDSS) –  is in-

tended to screen for the presence of many 

dif ferent sleep disorders found in Parkin-

son’s disease patients and provide a gene-

ral impression of their severity [9]. In the pre-

sent study, we assessed gender diff erences 

in clini cal presentation of sleep disturban-

ces, as evaluated by PDSS in individuals dia-

gnosed with PD in the Slovak Republic.

Methods
Questionnaires were distributed to partici-

pating neurologists in outpatient prac-

tices across the Slovak Republic. Physicians 

and patients completed the questionnaire 

as part of the local documentation for rou-

tine clinical practice. After this time period, 

questionnaires were collected by the study 

coordinator.

Subjects

To be included, the patient had to be dia g-

     nosed with PD as defined by the United 

King dom Brain Bank Criteria [10] and be able 

to give an informed consent and complete 

the research questionnaire. Socio- demo-

graphic variables in the questionnaire –  

gender, age, age at onset, disease severity 

according to Hoehn and Yahr (H & Y) [11], 

phenotype of the dominating PD symp-

tom and medication –  were collected by the 

physicians using data from the patient inter-

view and documentation. 

Sleep disturbances testing

To test the sleep disturbances, the ques-

tionnaire used the Slovak language ver-

sion of the PDSS. Patients completed the 

PDSS based on the quality of their noctur-

nal sleep in the past week. The PDSS is com-

posed of 15 items exploring eight aspects of 

sleep. Item 1 addresses the global quality of 

nocturnal sleep. Items 2–14 are related to the 

presence of nocturnal sleep distur bances 

and item 15 evaluates unexpected sleep du-

ring a day. The patient’s response to each 

item is marked on a visual analogue scale 

ranging from always (0) to never (10), ex-

cept for item 1 (awful –  0, to excellent –  10). 

Total PDSS score ranges from 0 to 150, where 

a higher score represents better quality of 

nocturnal sleep. Translation of the original 

PDSS to the Slovak language was carried out 

by experts involved in research on PD.

Statistical analysis

To compare gender groups, we used t-test 

(for continuous variables) and chi- squared or 

Fisher’s exact test (for nominal variables). Sig-

nifi cance level of 0.05 was used throughout 

the study.

Results
Data from 1,067 outpatients with PD were 

collected. Table 1 shows demographic, his-

torical and clinical characteristics of the 

over all sample of patients by gender group. 

50.3% of individuals in the sample were 

male, 49.7% were female. Comparative 

analy ses showed males and females not to 

be signifi cantly diff erent on the majority of 

Tab. 1. Demographic, historical and clinical characteristics in gender diff erence.

Male Female

number of patients, n (%) 538 (50.3) 529 (49.7)

mean age at evaluation, years (SD) 68.5 (9.7) 68.4 (8.3)

mean age at symptomatic onset, years (SD) 63.9 (9.3) 63.7 (8.2)

age groups (years) of symptomatic onset, n (%)

< 40 1 (0.2) 0

40–49 12 (2.2) 3 (0.6)

50–59 82 (15.2) 74 (14.0)

60–69 183 (34.1) 209 (39.5)

70–79 193 (35.9) 188 (35.5)

80–90 63 (11.7) 52 (9.8)

> 90 4 (0.7) 3 (0.6)

mean symptomatic disease duration, years (SD) 4.5 (4.7) 4.7 (5.5)

phenotype of dominating symptom, n (%)

tremor 272 (50.6) 265 (50.1)

bradykinesia 135 (25.0) 126 (23.8)

rigidity 93 (17.3) 96 (18.2)

other 38 (7.1) 42 (7.9)

Hoehn and Yahr stage, n (%)

I 105 (19.5) 104 (19.6)

II 176 (32.8) 178 (33.6)

III 169 (31.5) 168 (31.8)

IV 84 (15.6) 76 (14.5)

V 3 (0.6) 3 (0.5)
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demographic and medical characteristics 

collected, p > 0.05. For both males and fe-

males, the mean age at the data collection 

was about 68 years, with proportional distri-

bution of gender within the age subgroups 

(with the exception of the under 50 age 

group, where there were more males –  2.4% 

vs. 0.4% for males and females, respectively). 

The mean age at symp tom onset was about 

64 years. Disease duration was not signifi -

cantly diff erent between males and fe males 

(4.7 and 4.5 years, respectively). The majo-

rity of individuals in both gender groups re-

ported tremor (about 50%) and bradykine-

sia (about 25%) as the dominant symp tom 

of PD. The distribution of the dominating 

symp tom type did not diff er between males 

and females, p > 0.05. The majority of indivi-

duals were in the early to intermediate stage 

of PD (Hoehn and Yahr scale 3 or less) with 

proportional distribution between males 

and females. There was slightly higher pro-

portion of males with Hoehn and Yahr scale 

of 4 (15.6% vs. 14.5% for males and females, 

respectively). The proportion of individuals 

taking specific subtypes of antiparkinso-

nian medication (levodopa only, an agonist 

only or a combined therapy) did not diff er 

by sex. However, among those taking levo-

dopa as monotherapy, males took signifi -

cantly higher dose of levodopa than fe males 

(p < 0.01).

Table 2 shows the PDSS score compo-

nents for males and females. Mean item 

score profi les are shown in Graph 1, for ease 

of comparison, similar data from the origi-

nal study by Chaudhuri et al. [9] have been 

included. A signifi cant diff erence in the dis-

tribution of PDSS subscores was observed 

between males and females on item 7 (dis-

tressing hallucinations at night) –  score for 

males 8.22, for females 8.48, p < 0.05. Similar 

results were observed on item 8 (getting up 

to pass urine) –  score for males 5.90, for fe-

males 6.53, p < 0.01.

Discussion
In our study, we investigated 1,067 patients, 

where the equal male and female distribu-

tion is in contradiction to large clinical co-

horts [12,13]. The reason for this diff erence is 

not clear and should be explained in future. 

Signifi cant diff erence in life expectancy be-

tween genders in Slovakia might be one of 

the possible explanations. 

In our study, there was no signifi cant dif-

ference in the mean age at symp tom onset 

and age at evaluation between males and fe-

males, consistent with other PD samples [14]. 

Additionally, the distribution of symp tom 

phenotype, duration and disease severity 

according to the Hoehn and Yahr scale were 

similar between males and females. Thus, 

the disease progression rate from the onset 

Tab. 2. PDSS in gender diff erence.

Male Female p

the overall quality of night´s sleep 5.68 5.70 0.91

diffi  culty falling asleep each night 5.79 5.74 0.70

diffi  culty staying asleep 5.92 5.85 0.63

restlessness of legs or arms at night 6.82 6.58 0.24

fi dgeting in bed 6.78 6.69 0.09

distressing dreams at night 7.42 7.45 0.92

distressing hallucinations at night 8.22 8.48 0.04*

getting up to pass urine 5.90 6.53 0.003**

incontinence of urine due to “off ” symptoms 7.94 8.15 0.09

numbness or tingling which wake from sleep 7.05 7.18 0.51

painful muscle cramps whilst sleeping at night 6.90 7.12 0.25

wakeing up in the morning with painful 

posturing of arms or legs
6.94 7.16 0.30

tremor on waking 5.84 5.85 0.99

tiredness and sleepiness after waking in the morning 6.26 6.23 0.74

unexpected falling asleep during the day 7.20 7.27 0.88

total score 100.48 101.72 0.48

* p < 0.05; ** p < 0.01.
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Graph 1. PDSS profi les of mean scores per item in Chaudhuri and colleagues, 2002 (grey 
line) and the current study (black line).
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of initial symp toms to baseline appears to be 

the same for both males and females. Simi-

lar disease progression rates between gen-

ders were reported also in other longitudinal 

stud ies of clinical samples [15,16].

Graph 1 shows the profi le of mean PDSS 

scores obtained in our study and the study by 

Chaudhuri et al. [9], revealing a discrepancy 

in terms of direction on items 2 and 15 only. 

These discrepancies can be explained by dif-

ferent composition of the samples –  patients 

in the present study had shorter disease du-

ration and lower Hoehn and Yahr scores than 

patients in the original paper. 

With respect to gender diff erences, sig-

nifi cant diff erence between males and fe-

males was observed in the distribution of 

PDSS subscores on item 7 (distressing hal-

lucinations at night) p < 0.05, and on item 8

(getting up to pass urine) p < 0.01. Use of 

medication might be one of the possible 

explanations of the higher prevalence of 

night hallucinations among males. In a sam-

ple of nursing home patients with PD, men 

were more likely to receive antipsychotics, 

where  as women were more likely to rece-

ive antidepressants [17]. In the same sample, 

on the other hand, hallucinations were not 

more prevalent in either sex. Erroneous in-

terpretation of vivid dreams as hallucinations 

might be another explanation. Ozekmekci at 

al. [7] noted that, of 35 PD patients with pro-

bable rapid eye movements behavior disor-

der (RBD), 77% were men. In the study of Yo-

ritaka et al. [6] the presence of RBD in PD 

patients was associated with male gender 

with odds ratio of 2,469. In our study, stati-

stically signifi cantly more males got up to 

pass urine during night. The most common 

micturition abnormality in PD patients ge-

nerally is related to detrusor hyperrefl exia, 

while detrusor hypoactivity seems to be less 

prominent. In addition, paradoxical co- con-

tractions of the urethral sphincter muscle 

has been described as a correlate of off - pe-

riod voiding dysfunction in PD. Patients with 

mild detrusor hyperactivity may complain 

of nocturia with or without urgency during 

daytime, while urge incontinence is a fea-

ture of advanced PD only [18]; no gender dif-

ferences in autonomic dysfunction causing 

micturition in PD patient have been report-

 ed. In the gen eral population, nocturia is 

more prevalent in woman –  in a recent Aus-

trian study, mean nocturia score was 2.8 in 

men vs. 3.1 in women [19]; with 33%, noctur-

nal polyuria was the predominant cause of 

nocturia. The reason for male predominance 

in nocturia in our study remains unclear and 

needs to be evaluated in the future.

Several limitations of this study should be 

noted: 

1.  the disease duration was relatively short 

(4.6 years) in this study;

2.  mainly PD patients in early and middle 

stages of the disease were enrolled, as in-

dicated by the Hoehn and Yahr scale;

3.  to complete the questionnaire, we only 

chose PD subjects with suffi  cient cogni-

tive ability, signifi cantly narrowing the po-

pulation in this study;

4.  current antiparkinsonian and concomitant 

medication was not investigated in detail, 

the same is true for comorbidity. 

Therefore, larger studies need to be done, 

expanding the authors‘ work to a broader 

spectrum of factors with possible impact on 

sleep quality.

In conclusion, this is one of the largest re-

ported clinic-based study evaluating the re-

lationship between the PD phenotype and 

gender and the first study evaluating the 

gender diff erences in sleep quality using the 

PDSS clinical scale. The majority of compari-

sons tended to highlight commonalities in 

the PD phenotype between males and fema-

les. The same is true for the majority of PDSS 

subscores, although signifi cant diff er ence in 

the distribution of PDSS subscores between 

males and females was observed on two of 

them –  distressing hallucinations at night and 

getting up to pass urine were more frequent 

in male subjects . Further stud ies are needed 

to explain these diff erences. 
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