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INTRODUCTION AND METHODS 

We recruited 16 PDMCI patients and 16 PDD patients, comparable for age and sex (table 1). Concerning sleep macrostructure both groups showed poor sleep efficiency 
and high standard deviations in sleep parameters. REM sleep (% of TST) was significantly reduced in PDD compared to PDMCI (p=0,002, table 2). CAP rate was 
significantly reduced in both groups compared to normative values, with a greater decrease in PDD compared to PDMCI (table 3). The proportion of CAP A1, A2 and A3 
phases were reduced in both groups, and the same trend of reduction in PDD compared to PDMCI was found (table 3). Furthermore REM sleep time, CAP rate and 
related component A1, A2 and A3 phases correlated with both MMSEc and several neuropsychological tests (table 4). A Binomial logistic regression combining Total REM 
sleep time and CAP rate related to 1NREM has been built using two models to classify the two patients groups (table 5-6). CAP rate % 1 NREM contributed in improving 
the classification even with respect to accuracy (figure 1). 

RESULTS 

Combining sleep microstructure parameters and total REM sleep time seemed to give the best accuracy in predicting the degree of cognitive impairment. Despite the 
small sample size, sleep microstructure proved to add more information about neurodegeneration progression in PD related dementia. In this view, it could become a 
non-invasive and cost effective neurophysiological marker in neurodegenerative diseases. 

CONCLUSION 
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Sleep microstructure in Parkinson’s disease related 
dementia: is cyclic alternating pattern a 

neurophysiological marker of neurodegeneration? 

Sleep microstructure, specifically called cyclic alternating pattern or CAP, could be more informative than standard sleep stage scoring about neurophysiological alterations 
in neurodegenerative diseases. In fact, American Academy of Sleep Medicine criteria for sleep scoring are designed for healthy people and their use in patients affected by 
neurodegenerative diseases often result in not reliable sleep parameters and poor specific neurophysiologic markers.  The main aim of this study was to evaluate CAP in 
PD patients with different degrees of cognitive impairment, in order to provide an objective measure of sleep microstructure alteration and evaluate possible associations 
with neurodegeneration progression. 
 

Table 1: Clinical and demographic features of PDMCI and PDD patients  
Table 2: Sleep macrostructure parameters in PDMCI 
and PDD patients  

Table 3: Sleep microstructure parameters in PD MCI and PDD patients: 
groups’ descriptives  

Table 4: Correlations between neuropsychological tests and 
sleep microstructure 

Figure 1. Specificity vs. Sensitivity classifying the two groups (PDMCI vs. PDD)  
with REM sleep (%TST) and CAP Rate % N1 in model 2 as descripted in table 8 and 9. 
 

Table 5. Improvement of the model from 1 (%TST_REM) to 2 (%TST_REM 
+ CAP Rate % N1). 

Table 6. Binomial logistic regression measured by %TST_REM and  
CAP Rate % N1 with Group (PDMCI vs. PDD) as the dependent variable.  

Patients affected by PD with cognitive impairment were recruited at the Neurology Units of Hospital Auxologico Piancavallo 
of Verbania and C. Mondino Institute. PD diagnosis was based on Movement Disorder Society clinical diagnostic criteria. 
Patients underwent a complete neuropsychological test battery. Mild cognitive impairment (MCI) and dementia diagnosis 
were based on Movement Disorder Society task force guidelines. All patients underwent an in-lab full-night 
Videopolysomnography (PSG). CAP scoring of each patient was revised by an evaluator of the Sleep Medicine Unit of 
Parma. Exclusion criteria for both groups included moderate/severe depression or agitation not under control with 
psychoactive drugs, significant pain disturbances, an apnea-hypopnea index (AHI) > 15 per hour, a periodic limb movement 
index during sleep (PLMI) > 15 per hour. 
 


