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ABSTRACT	
	
Background: The presence of subjective cognitive complaints ゅSCCょ as a predictor of cognitive impairment in Parkinson´s disease ゅPDょ has shown conflicting results. Most previous studies only assessed complaints in the memory domain.  We investigate the association of SCCs across cognitive domains with development of mild cognitive impairment ゅPD-MC)ょ and dementia ゅPDDょ in PD, and to assess agreement between SCCs and objective cognitive impairments in this population. 
Methods:  This is a retrospective analysis of a prospective cohort study. Participants were enrolled at six North-American movement disorders centers. They underwent neuropsychological and non-cognitive clinical evaluations, including the modified Neurobehavioral )nventory to elicit SCC ゅrated by each patient and independently by their close contact ゅCCょょ. Associations between SCCs and development of future cognitive impairment were assessed. Agreement between SCCs and objective impairment within the same domain was also calculated. 
Results:  Of なぬぱ included PD patients, ねに% fulfilled criteria for PD-MC). None of the NB) items predicted development of cognitive impairment after one and two years in PD with normal cognition. )n PD-MC) patients, SCCs related to attention predicted dementia at year one. CC ratings of SCCs related to memory and language problems predicted PDD in PD-MC) patients. According to CC reported patients’ complaints, there was a significant agreement between SCCs and objective cognitive test scores on attention.   
Conclusions: Eliciting SCCs including cognitive domains other than memory is crucial for a complete evaluation, including both patient and CC report. Memory, 
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language and especially attention SCCs in PD-MC) may predict progression to dementia.   
	

	

INTRODUCTION 
Mild cognitive impairment ゅMC)ょ and dementia are well-recognized entities in Parkinson’s disease ゅPDょ. MC) is characterized by cognitive deficits with no effect on daily functioning, but a subjective cognitive complaint ゅSCCょ is needed for the diagnosis.な This entity represents an intermediate state between normal cognition and dementia. )ts frequency ranges from にど% to はの% among PD patients に,ぬ 
)n the general aging population as well as in PD,ね SCCs are very common.  )ncreasing evidence links subjective decline with an increased risk for future cognitive decline and Alzheimer’s disease ゅADょ.の-ば Therefore, in non-cognitively impaired subjects, SCCs may reflect subtle cognitive deficits. (owever, the presence of cognitive complaints as a predictor of cognitive impairment in PD has shown conflicting results. Erroぱ, (ongひ and Galtierなど found that the presence of cognitive complaints predicted PD-MC) after に, に.の and ば.の years of follow up, respectively. Conversely, we recently found no association between SCC and cognitive impairment at the time of the evaluation or cognitive decline after one and two years of follow up in individuals with PD without dementia ゅPD with normal cognition [PD-CN] and PD-MC)ょ.なな These conflicting findings might correspond to the methodology used. The first three studies based the presence of cognitive complaints only on the existence of memory complaints and used PD-MC) criteria level ), which provide less diagnostic certainty than level )) criteria. )n our previous study, we used several methods of eliciting cognitive complaints, covering cognitive complaints in attention, memory, executive function, language and non-verbal skills, and applied PD-MC) level )) criteria.なな According to previous studies, memory complaints may be particularly predictive of future cognitive decline in PD. Since cognitive impairment in PD is heterogeneous and may involve different cognitive domains, it is important to understand the role of complaints in 
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other domains as a potential marker of cognitive decline. )n addition, specific cognitive complaints that predict Parkinson’s disease dementia ゅPDDょ in PD-MC) have not been evaluated and might represent a marker of progression to dementia in this population.  
Gradual cognitive decline is required as a part of the diagnosis of PD-MC) and can be inferred from SCCs reported by either the patient or the informant or may be observed by the physician. Copeland et al. showed a moderate level of agreement in PD-MC) patients’ and care partners’ subjective reports for memory, language, visuospatial skills, and executive functioning, but not for attention.なに  (owever, we recently found in a sample of persons with PD without dementia ゅboth PD-CN and PD-MC)ょ that there was statistically significant agreement between the CC report of subjective complaints and the patient-reported measures but kappa values were low ゅ<ど.にょ.なな  Therefore, for cognitive assessment in PD, a CC interview about patient cognitive changes might be an important adjunct to the patient’s report. )n the current study we investigated the association between specific cognitive complaints and the concurrent presence of PD-MC).  Second, we investigated the association between specific cognitive complaints and the development of PD-MC) and PDD after one and two years of follow up. Third, we measured the agreement ゅaccording to presence or absenceょ among specific cognitive complaints and cognitive domain impairments on neuropsychological testing.    
METHODS	

Subjects	

A non-consecutive, convenience sample of English-speaking persons with PD without dementia were enrolled at six North American tertiary care movement disorders centers for a prospective study of PD-MC) screening measures.  This is a retrospective analysis of the longitudinal cohort study. The recruitment period was from December にどどぱ to June にどなな. Other inclusion and exclusion criteria have been reported previously.なぬ  Written informed consent was obtained from all study participants and participating informed contacts ゅdefined as contact at least twice weeklyょ before formal screening and study visits. PD patients received an annual 
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clinical evaluation followed な–ぬ weeks later by formal neuropsychological testing performed blinded to clinical results.  
The Ethics Committee of each institution approved the study. 
 

Data collection	

Evaluation of non-cognitive PD signs and symptoms and neuropsychological testing was performed at a similar time of day and participants were evaluated in the ON state. PD patients with significant depression ゅa score of の or greaterょ according to the なの-item geriatric depression scale ゅGDS-なのょ were excluded ゅn=ねょ.  SCCs were elicited using a modified Neurobehavioral )nventory ゅNB)ょ ゅProfessional Resources and Technologies, Westtown, PA, supplementary methodsょ, a list of なひ cognitively based problems with everyday life. Complaints are grouped in domains related to attention ゅtrouble sustaining attention, trouble listening well, easily distractedょ, executive function ゅtrouble finishing tasks, trouble sequencing steps, poorly organized/unable to planょ, memory ゅforgetting recent events, forgetting remote events, forgetting names, forgetting appointments, forgetting medications, forgetting where objects are placedょ, language ゅtrouble naming, rambling, trouble understanding conversations, trouble understanding what is readょ and non-verbal skills ゅgetting lost, finding multiple step activities confusing, dressing confusionょ. This was administered to patients and close contacts ゅCCょ separately. Questions aimed to identify if a problem was present. The problem was considered as present only in the case of being new and not present the subject’s whole life.なな,なぬ,なね 
Each new problem is given a score of one point.  Patients free of cognitive complaints would have a score of ど, and the higher score the more cognitive complaints. We also used other methods for eliciting SCC,なな but we use the NB) for the current analysis as it assesses SCC across specific cognitive domains.  
)mpairment of functional independence related to cognitive problems was assessed by the Disability Assessment for Dementiaなの administered to the CC. 
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When one or more items of the questionnaire were impaired due to cognition, the patient was classified as having dementia. This was modified to specify whether or not impairment related to cognitive problems or to physical limitations and only impairment secondary to cognitive problems was accepted as evidence of functional impairment. The Movement Disorders Society United Parkinson’s Disease Rating Scale ゅMDS-UPDRSょ was administered by a movement disorders neurologist.   
	

Diagnosis	of	Cognitive	impairment	

Diagnosis of PD-MC) was defined as a score of な.の SD or more below the normative mean on at least two neuropsychological tests to align with the MDS Task Force Level )) criteria.なは  Since we aimed to evaluate the prognostic value of SCCs, the MC) diagnosis was made solely on the basis of the neuropsychological findings, regardless of the presence of subjective cognitive complaints. PDD was diagnosed according to MDS criteria. This was defined as an impairment in at least two cognitive domains that represents a decline from premorbid level and is severe enough to impair functional independence.なば  
Neuropsychological	Assessment		The neuropsychological assessment included two tests from の different cognitive domains. なょ Attention: the Delis Kaplan Executive Function System ゅDKEFSょ Color Word )nterference Color Naming testなぱ  and the Wechsler Memory Scale-))) letter-number sequencing testなひ, にょ Language: the DKEFS Verbal Fluency Category Fluency testなぱ, にど and the ぬど-item Boston Naming Testにな; ぬょ Executive function: the Trail Making Test B minus Aにに and the Visual Verbal Test abbreviated など-item versionにぬ, ねょ Memory: the Rey Complex Figure Test and Recognition Trial ゅRCFTょ Delayed Recallにね  and the California Verbal Learning Test-)) Long Delay Free Recall test; にの のょ visuospatial function: the Benton Judgment of Line Orientation testには and the Copy Trial of the RCFTには  
Data	Analysis Our analysis was divided in three parts.  
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First, in order to assess the association between each cognitive complaint and PD- MC) diagnosis at baseline, we used a Xに test and quantified the association using odds ratios ゅORょ.  Second, using the same statistical test, we studied the association between specific cognitive complaints at baseline and development of either PD-MC) or PDD in patients who were PD-CN at baseline, and PDD in PD-MC) after な and に years of follow up. A logistic regression analysis was performed for significant associations between specific cognitive complaints and prediction of PD-MC) or PDD ゅafter adjustment for multiple comparisonsょ. Potential confounders for cognitive impairment ゅage, education and sexょ were included. Third, we measured the agreement among objective impairment in specific cognitive domains and specific cognitive complaints ゅaccording to presence or absenceょ using a kappa coefficient ゅkょ. An impairment of a cognitive domain was considered present when Z-score of at least one of the two test values was at least な.の SD or more below the normative mean. Within each of the ぬ parts of this study, we defined the threshold for statistical significance as ど.どの divided by the number of statistical tests performed. This was ど.どどには for the first and second analysis, whereas in the third analysis the threshold was different among the cognitive domains due to the different number of SCC questions related to each domain ゅmemory= ど.どな, attention= ど.どなば, executive function= ど.どなば, language= ど.どなにの, non-verbal= ど.どなばょ. Statistical analyses were performed with SPSS にど software ゅ)BM, Armonk, NYょ.   
RESULTS	

Demographics	Data on なぬぱ patients were included at baseline. At year な, なにな patients were assessed for follow up and, at year に, などひ. The median age at baseline was ばな ゅrange はど-ぱねょ and median time from diagnosis was four ゅrange な-にひょ years.  Fifty-seven ゅねな%ょ patients met criteria for diagnosis of PD-MC) at baseline since they had impairment on two or more tests of the core neuropsychological test battery.  Demographic, motor and other clinical features of the patients at baseline and follow up are listed in Table な.  After one year of follow up なぱ ゅにの.ばな%ょ PD-CN patients converted to PD-MCI or 
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dementia and ひ ゅなば.はの%ょ PD-MC) patients converted to PDD. At year に, なぬ ゅにぬ.はな%ょ PD-CN baseline patients converted to PD-MCI or PDD and など ゅにに.にに%ょ PD-MC) patients converted to PDD ゅFigure なょ. The CC included  spouses in the majority of cases ゅばな%ょ being less common, children ゅなの%ょ, friend/neighbor ゅひ%ょ and sibling, partner/girlfriend ゅに% eachょ. )n addition, isolated cases of daughter-in-law and roommate were included as  informants.  
1.	Association	between	Cognitive	Complaint	and	PD‐MCI	diagnosis	at	baseline.		

There were no specific cognitive complaints significantly associated with PD-MC) after adjustment for multiple comparisons. Before adjustment for multiple comparisons several questions were associated with cognitive impairment ゅSupplementary table なょ 
に. Association	between	Cognitive	Complaint	in	PD‐CN	at	baseline	and	progression	to	

MCI	or	dementia	at	year	1	and	2.  
None of the NB) items predicted development of cognitive impairment after な and に years in individuals who were PD-CN at baseline. Supplementary tables に and ぬ show which of the questions predicted cognitive impairment in this group of patients before multiple comparisons adjustment.   
ぬ. Association	between	Cognitive	Complaint	in	PD‐MCI	at	baseline	and	progression	to	

PDD	at	year	1	and	2.		)n individuals determined to have PD-MC) at baseline, patient-reported inattentiveness at year な was associated with development of PDD at year な ゅp=ど.どどな, OR=なは; table にょ, after adjusting for potential confounders there was a   trend towards significance ゅp=ど.どのな, OR=に.ねはょ. No patient-reported SCC at baseline were associated with development of PDD at year に ゅTable ぬょ. Close contact-reported SCC about forgetting medications, difficulty understanding conversations, and difficultly understanding what is read was associated with PDD at year な ゅp=ど.どどな, OR=なは; p=ど.どどに, OR=にど.の, and p= ど.どどに, OR=な.にひ, respectively; table にょ. The two first SCC remained significant after adjusting for confounders: forgetting medications ゅOR=にぬ,には; p=ど.どどぬょ and difficulty understanding 
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conversations ゅOR=ぬぱ,ねは; p=ど.どなょ.   At year に CC reported SCC for forgetting medications was also associated with PDD ゅp=ど.どどな, OR=に.はぱ, table ぬょ, this was also significant after  adjusting for confounders ゅOR=はは,はば, p=ど.どどぬょ 	 ね.	Agreement	between	subjective	complaints	and	objective	cognitive	impairments	

within	the	same	domain		 	)n PD-MC) patients, there was no statistically significant agreement between subjective complaints and objective cognitive impairments within the same domain.  See table ね for significant agreement before adjusting for multiple comparisons. 	According to CC reported patients’ complaints, agreement for the presence of a cognitive complaint occurred more frequently than by chance between attention questions related to trouble listening well and easily distracted and attention domain impairment ゅboth comparisons p=ど.どどに, kappa=ど.ぬぱば, fair agreementょにば. Before multiple comparisons correction, there was also significant agreement between  domains-specific cognitive complaints and objective cognitive test scores ゅsee table のょ.  
 
DISCUSSION Considering the contradictory results of previous reports about the relationship between cognitive complaints and development of objective cognitive impairment in PD and the limited examination of complaints outside the memory domain, we aimed to find if SCCs beyond memory complaints could predict cognitive decline in PD. For this purpose, we used the NB) questionnaire that allows for the description of specific domains of complaint and is very clear for tabulating the type and number of items. This inventory has been used reliably in multicenter patient samples and related analyses なな,なぬ,なね  
Our main finding was that specific SCCs are associated with dementia in patients with PD-MC). Regarding patients’ complaints, PD-MC) subjects who considered themselves inattentive had a higher risk of developing PDD after one year ゅp=ど.どのなょ.  (owever, according to CC related to patients, language difficulties ゅunderstanding conversationsょ and memory complaints about forgetting to take their medications predicted decline after one year of follow up.  )nterestingly, 
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attention deficits are very prominent in PDD, therefore, it is plausible that attention complaints could be an early sign of this typical deficit prior to progression to dementia.にぱ Language comprehension complaints were only reported by the CC. Even though processing and comprehension of complex grammar and syntax appear in PD, they are not usually evaluated in the neuropsychological assessment.にひ Also, there is usually lack of awareness of language difficulties.ぬど,ぬな The third complaint that predicted progression to dementia was forgetting to take one’s medications, also reported by the CC and not by the patient. This specific memory compliant heralds loss of personal autonomy that defines the diagnosis of dementia.  The Pill Questionnaire,ぬに has been proposed as a way to probe this function, and is rated by direct observation of medication reporting by the interviewer and if necessary corroborated by a caregiver. Even though this questionnaire is neither sensitive nor specific as the sole screening tool for PD-MC) or as a measure of functional impairments,ぬに inaccurate medication reporting by the CC in the presence of a diagnosis of PD-MC) has been shown to predict development of dementia in the next year.ぬぬ,ぬね This is in keeping with our results. 
)n the second part of the study we investigated the agreement between subjective and objective cognitive impairment in PD-MC). )nterestingly, we found a fair agreement between attention SCCs ゅtrouble listening well and easily distractedょ according to CC complaints and attention  domain impairment, but not with patients´ complaints. As PD-MC) patients may be unaware of their cognitive deficitsぬど,ぬな and there is no agreement in attention complaints between patients and CC reportsなに,なぬ, we emphasize that it is important to elicit SCCs from patients and CC. Unexpectedly, we found slight agreement between patients´ complaints about forgetting names and visuospatial impairment and no statistically significant agreement for the rest of the variables.  Even though these measures seem to be independent, difficulty naming along with visuospatial deficits are reported to be characteristic of the typical cortical dysfunction that appears in the transition to dementia in PD.ぬの 
Finally, regarding PD-CN subjects, we did not find any SCCs that predicted cognitive deterioration. Results may have been affected by sample size or the a	

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 なな

priori decision to apply Bonferroni corrections, which some authors feel is too stringent.ぬは )f considering study results prior to application of the Bonferroni correction, patient-reported concerns regarding understanding and difficulty remembering medications could both predict cognitive deterioration in PD-CN individuals. )t is plausible that these concerns may have particular value given that they had statistically significant associations with development of PDD when reported in individuals with PD-MC).  
The main limitation of the present study is the number of PD patients assessed.  The number of patients who converted to PD-MC) or dementia at な and に years was similar to what has been previously reported,ぬば  however considering that PD-MC) is a very heterogeneous entity, it is likely that we need a larger sample of PD-CN to predict different PD-MC) subtypes, and the relationships between SCCs and objective deficits may differ across subtypes. Unlike those individuals with amnestic MC) leading to dementia associated with AD neuropathology, PD-MC) shows more widespread, multidomain impairments while memory impairment does not always occur.ぬ,ぬぱ This heterogeneity may underlie different pathophysiological substrates. Even though the subtypes of cognitive impairment in PD are not well defined yet, the longitudinal CamPa)GN study in provides a strong argument for this. persons with PD without dementia were classified as a frontostriatal/executive or posterior cortical ゅlanguage and visuospatial deficitsょ dysfunction profile, the latter predicted dementia within の years of PD diagnosis.ぬひ Of note, cognitive functions and subjective memory complaints in PD patients can be affected by presence of depression. (owever, our study excluded patients with significant depression at baseline.ねど, ねな    
The main strength of our work is that we assessed presence of SCCs not only in the memory realm but also within the other main cognitive domains ゅi.e. attention, executive function, language and non-verbal cognitive functionsょ. The importance of the evaluation of specific cognitive complaints is that they are not only related to memory and reflect new subjective difficulties that may herald dementia in PD.  This is an easy assessment that could be considered to be included in the formal neuropsychological assessment. Also, as opposed to some other studies that applied level ) MDS criteria for PD-MC) diagnosisぱ-など we applied level )) criteria that 
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seem to be more accurate since they include a comprehensive neuropsychological assessment evaluating the five cognitive domains.なは 
We can conclude that eliciting SCCs from both patients and contacts that assess different domains is crucial for a complete evaluation of cognition in PD. Our findings suggest that whereas patients´ complaints related to inattention may predict progression to dementia in PD-MC), they might not be aware of deficits in memory and language reported by their CC. )n this regard, forgetting medications and difficulties understanding seem to be associated with the emergence of dementia in the short term. Therefore, we conclude that eliciting cognitive complaints including all cognitive domains and not only memory, may help to predict cognitive outcome. This is an easy and short evaluation that should be administered to both patient and CC.  These results require replication with  a larger sample allowing investigation of these relationships within subtypes of PD-MC).   
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dementia. Am J Occup Ther なひひひ; のぬ: ねばな-ねぱな. なは.  Litvan ), Goldman JG, Troster A), Schmand BA, Weintraub D, Petersen RC, et al. Diagnostic criteria for mild cognitive impairment in Parkinson’s disease: Movement Disorder Society Task Force guidelines. Mov Disord にどなに; にば; ぬねひ- ぬのは. なば.      Emre M, Aarsland D, Brown R Burn DJ, Duyckaerts C, Mizuno Y, et al. Clinical diagnostic criteria for dementia. Clinical diagnostic criteria for dementia       associated with Parkinson’s disease Mov Disord にどどは; にに, なはぱひ-なばどば.  なぱ.      Delis, DC., Kaplan, E., Kramer J. Examiner’s Manual for the Delis-Kaplan Executive Function System. Child Neuropsychology にどどな; など: ぬどな-ぬどぬ. なひ.  Wechsler D. Wechsler Memory Scale- ゅFourth Ed.ょ. The Psychological Corporation. にどなど.  にど.  Goldman JG, (olden S, Ouyang B, Bernard B, Goetz CG, Stebbins GT. Diagnosing PD-MC) by MDS task force criteria: (ow many and which neuropsychological tests? Mov Disord にどなの; ぬど: ねどに-ねどは.   にな.  E, Goodglass ( WS. The Boston Naming Test. Philadelphia Lea Febiger. なひぱぬ.  にに.  Williams BW, Mack W, (enderson VW. Boston naming test in Alzheimer’s disease. Neuropsychologia. なひぱひ. にぬ.  Carone DA.  E. Strauss, E. M. S. Sherman, & O. Spreen, A Compendium of Neuropsychological Tests: Administration, Norms, and Commentary . Appl Neuropsychol. にどなど. にね.  Meyers JE, Meyers KR. Rey Complex Figure Test and recognition trial. Psychological Assessment Resources. なひひの.  にの.  Delis DC, Kramer J(, Kaplan E, Ober BA. California Verbal Learning Test – second edition. Adult version. Manual. Test. にどどど.  には.  Benton, Arthur L., Sivan, Abigail B., (amsher, Kerry deS, Varney, Nils R., and Spreen O. Contributions to Neuropsychological Assessment: A Clinical Manual. Oxford University Press. なひひね.  にば.  Landis JR, Koch GG. The Measurement of Observer Agreement for Categorical Data Data for Categorical of Observer Agreement The Measurement にどなぬ;ぬぬ:なのひ–なばね.  にぱ.  (anagasi (A, Tufekcioglu Z, Emre M. Journal of the Neurological Sciences Dementia in Parkinson ’ s disease. J Neurol Sci にどなば;ぬばね: には–ぬな.  にひ.  Smith KM, Caplan DN. Brain and Language Communication impairment in Parkinson ’ s disease : )mpact of motor and cognitive symptoms on speech and language. Brain Lang にどなぱ;なぱの:ぬぱ–ねは.  ぬど.  Kudlicka A, Clare L, (indle J V. Awareness of Executive Deficits in People with Parkinson ’ s Disease にどなぬ;ののひ–のばど.  ぬな.  Donata M, Assogna F, Pellicano C, Ernesto F, Caltagirone C, Pierantozzi M, et al. Parkinsonism and Related Disorders Anosognosia for cognitive and behavioral symptoms in Parkinson ’ s disease with mild dementia and mild cognitive impairment : Frequency and neuropsychological / neuropsychiatric correlates. Park Relat Disord にどなぱ; のね: はに-はば. ぬに.  Reginold W, Armstrong MJ, Duff-Canning S, Lang A, Tang-Wai D, Fox S, et al. The pill questionnaire in a nondemented Parkinson’s disease population. Mov Disord にどなに;にば:なぬどぱ–なぬなな.  ぬぬ.  Christ JBM, Fruhmann M, Riedl E, Prakash D, Csoti ), Molt W, et al. Parkinsonism and Related Disorders (ow precise are activities of daily living scales for the diagnosis of Parkinson ’ s disease dementia ? A pilot 
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 なの

study. Park Relat Disord にどなぬ;なひ:ぬばな–ぬばね.  ぬね.  Lee W, Chang Y, Lin J, Sung Y, Li J, Wang S, et al. Comparison of activities of daily living impairments in Parkinson ’ s disease patients as de fi ned by the Pill Questionnaire and assessments by neurologists にどなね;ぱの: ひはひ–ひばぬ.  ぬの.  Pagonabarraga J, Kulisevsky J, Llebaria G, Pascual-sedano B, Gironell A, Garcı C. Parkinson ’ s Disease-Cognitive Rating Scale : A New Cognitive Scale Specific for Parkinson ’ s Disease にどどぱ;にぬ:ひひぱ–などどの.  ぬは.  Bonferroni, Carlo E. )n: The Concise Encyclopedia of Statistics [)nternet]. New York, NY: Springer New York; にどどぱ. p. のど–な.  ぬば.      Saredakis D, Collins-Praino LE, Gutteridge DS, Stephan BCM, Keage (AD. Conversion to MC) and dementia in Parkinson's disease: a systematic review and meta-analysis. Parkinsonism Relat Disord にどなひ;はの:にど–ぬな.  ぬぱ.  Kehagia AA, Barker RA, Robbins TW. Neuropsychological and clinical heterogeneity of cognitive impairment and dementia in patients with Parkinson ’ s disease. Lancet Neurol  にどなど;ひ:なにどど–なになぬ.  ぬひ.  Williams-gray C(, Evans JR, Goris A, Foltynie T, Ban M, Robbins TW, et al. The distinct cognitive syndromes of Parkinson ’ s disease : の year follow-up of the CamPa)GN cohort. Brain にどどひ; なぬに:にひのぱ–にひはひ.  ねど.      Santangelo G, Vitale C, Trojano L, Longo K, Cozzolino A, Grossi D, et al. Relationship between depression and cognitive dysfunctions in Parkinson's disease without dementia.J Neurol にどどひ;にのは:はぬに-ははぬ ねな.      Santangelo G, Vitale C, Trojano L, Angrisano MG, Picillo M, Errico D, et al. Subthreshold depression and subjective cognitive complaints in Parkinson's disease. Eur J Neurol. にどなね;にな:のねな-のねね.    
Figure	legend:	

Figure	1: Graphical summary of of conversion and reversion rates at year and and に of follow up according to PD cognitive diagnosis at baseline.  BL= baseline, PD- CN= Parkinson´s disease with normal cognition, PD-MC)=  Parkinson´s disease with mild cognitive impairment, PDD= Parkinson´s disease  with dementia. Yな= year な, Yに= year に     
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TaHle ヱ. Baseliﾐe ChaヴaIteヴistiIs 
   

Baseliﾐe  ヱ yeaヴ  ヲ yeaヴs 
Total ﾐo.  ヱンΒ  ヱヲヱ   ヱヰΓ 
Age, y ふﾏediaﾐ, ヴaﾐge)  Αヱ.ヰヶ ふヵ.ヴヴぶ Αヱ.ヰヲ ふヵ.ンΑぶ  Αヰ.Βヲ ふヵ.ヲヲぶ
Geﾐdeヴ, % ﾏale  ヶΑ  ヶΒ  ヶΑ 
EduIatioﾐ, y ふﾏediaﾐ, ヴaﾐge)  ヱヵ.Βヲ ふヲ.ヵヲぶ  ヱヵ.Γヲ ふヲ.ヴヲぶ  ヱヶ.ヰヱ ふヲ.ヴンぶ 
Estiﾏated pヴeﾏoヴHid IQ  ヱヱン.ヲヰ ふΓ.ヰヱぶ ヱヱン.ヴΒ ふΓ.ヰンぶ  ヱヱヴ.ヴヱ ふΒ.ンΒぶ
Tiﾏe siﾐIe diagﾐosis, y ふﾏediaﾐ, ヴaﾐge)  ヴ ふヴ.ヵΓぶ  ヴ.ΑΑ ふヴ.ヰヲぶ  ヴ.Αヶ ふヴ.ヰヴぶ 
Total MDS‐UPDRS ふﾏediaﾐ, ヴaﾐge)  ヴン ふヱヶ.Βンぶ  ヴヵふヱヶ.ヵΓぶ  ヴヴふヱヵ.Γヰぶ 
MDS‐UPDRS‐III ふﾏediaﾐ, ヴaﾐge)  ヲヶ.Βヰ ふヱヱ.ヲΒぶ  ンヰふヱヱ.ヴΑぶ  ヲヶ.ヵヰふヱヱ.ヱヰぶ 
Total LEU, ﾏg ふﾏediaﾐ, ヴaﾐge)  ヴヱヴ ふンヵΒ.ンΒぶ  ヵヰヰ ふンンヶ.ンヵぶ  ヶヰヰふンヴヲ.ヱΓぶ 
MoCA total sIoヴe ふﾏediaﾐ, ヴaﾐge)  ヲヵ.ヲ ふヲ.Γンぶ  ヲヶふヲ.Γヰぶ  ヲヶふヲ.ΑΑぶ 
SCOPA‐Cog ふﾏediaﾐ, ヴaﾐge)  ヲΑ.ヵヰふヴ.Βヴぶ  ヲΒふヴ.Αヴぶ  ヲΓふヴ.Βヱぶ 
MMSE ふﾏediaﾐ, ヴaﾐge)  ヲΒ.ンヰ ふヱ.Βンぶ  ヲΓふヱ.Βヱぶ  ヲΓふヱ.ヶΑぶ 
PD‐MCI  
        Relati┗e to estiﾏated pヴeﾏoヴHid IQ* 
ふN,%) 

ヱヱヰ ふΑΓ.Αぶ Γヴ ふΑΒぶ ヶΓふヶヶぶ 

        Relati┗e to populatioﾐ ﾐoヴﾏs ** ふN,%) ヵΑ ふヴヱ.ンヰぶ ヴヰ ふヲΒ.Βぶ ンヱ ふヲヲ.ンンぶ
Paヴkiﾐsoﾐ disease deﾏeﾐtia *** ふN%) ‐ ヱヱ ふΓ.ヰΓぶ Β ふΑ.ンぶ 
GeヴiatヴiI Depヴessioﾐ sIale ふﾏediaﾐ, ヴaﾐge)  ヱ.ンヰ ふヱ.ンヱぶ  ヱ ふヱ.ヲヶぶ  ヲふヱ.ンヰぶ 
Cogﾐiti┗e Ioﾏplaiﾐt ﾏeasuヴes   
        NBI‐SuHjeIt # ┘ith ﾐo Ioﾏplaiﾐt  ヵヵ ふンΓ.Βヰぶ ンΒ ふンヱ.Γンぶ ヲΒ ふヲヶ.Γヲぶ
        NBI‐SuHjeIt # ┘ith oﾐe Ioﾏplaiﾐt  ヲヵ ふヱΒ.ヱヰぶ  ヲΑ ふヲヲ.ヶΒぶ  ヲヴ ふヲン.ヰΑぶ 
        NBI‐SuHjeIt # ≥ヲ Ioﾏplaiﾐt  ヵΒ ふヴヲぶ  ヵヶ ふヴΑ.ヰヵぶ  ヵヲ ふヵヰぶ 
        NBI‐Close CoﾐtaIt # ┘ith ﾐo Ioﾏplaiﾐt   ΓΑ  Αヶ  Αヲ 
        NBI‐Close CoﾐtaIt # ┘ith oﾐe 
Ioﾏplaiﾐt 

ヲヴ  ヲヰ  Α 

        NBI‐Close CoﾐtaIt # ≥ヲ Ioﾏplaiﾐt ヱΑ ヲヴ ヲヵ 
        Geﾐeヴal Ioﾏplaiﾐt ケuestioﾐ ふN 
aﾐs┘eヴiﾐg yes, %) 

ヵヴ ふンΓぶ  ヵヱふヴヶぶ  ヵヱふヴΓぶ 

        UPDRS ヱ.ヱ ふN ┘ith sIoヴe>0,%)  ヴヵふンヲぶ  ヵヱふヴヲぶ  ヴヰふンΒぶ 
 
MCI, mild cognitive impairment; MDS-UPDRS-III, Movement Disorders Society United 

Parkinson’s Disease Rating Scale, part 3; LEU, levodopa equivalent units; MoCA, Montreal 

Cognitive Assessment; SCOPA-Cog, Scale for Outcomes in Parkinson’s Disease-Cognition; 

MMSE, Mini-Mental State Examination. 

*Impairment on neuropsycholoical tests defined as 1.5 SD below expected performance based 

on Wechsler Test of Adult Reading 

**Impairment on neuropsychological tests defined as 1.5 SD below population norms 
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***Diagnosis of Parkinson’s disease dementia is when a person is originally diagnosed with 

Parkinson's based on Queen Square Brain Bank criteria and followed by dementia symptoms 

that appear a year or more later 
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TaHle  ヲ. AssoIiatioﾐ Het┘eeﾐ Cogﾐiti┗e Coﾏplaiﾐt iﾐ PD ┘ith Mild Iogﾐiti┗e Iﾏpaiヴﾏeﾐt ふPD‐MCI) at Haseliﾐe aﾐd Ioﾐ┗eヴsioﾐ to deﾏeﾐtia 
at yeaヴ ヱ  
 

   Patieﾐt   Close IoﾐtaIt  

NBI íteﾏ 

PD‐MCI 
staHle 
ふn=ヴ2ぶ [N 
ふ%ぶ] 

PD‐MCI 
Ionverters 
ふn=9ぶ [N 
ふ%ぶ] 

p‐value and OR 
ふ2x2ぶ 

PD‐MCI 
staHle ふn=ヴ2ぶ 
[N ふ%ぶ] 

PD‐MCI 
ふn=9ぶ 
Ionverters 
[N ふ%ぶ] 

p‐value and 
OR ふ2x2ぶ 

Meﾏoヴy 
ヱ.Foヴgettiﾐg ヴeIeﾐt e┗eﾐts  Β ふヱΓ%ぶ  ヲ ふヲヲ%ぶ  ヰ.ΒヲΒ ふヱ.ヲヱぶ  ヴ ふΓ.ヵ%ぶ  ヴ ふヴヴ%ぶ  ヰ.ヰヰΓ ふΑ.ヶぶ 
ヲ.Foヴgettiﾐg ヴeﾏote e┗eﾐts  ヶ ふヱヴ.ン%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヵヵヲ ふヱ.Αヱぶ  ヵ ふヱヱ.Γ%ぶ  ン ふンン%ぶ  ヰ.ヱヰΓ ふン.Αぶ 
ン.Foヴgettiﾐg ﾐaﾏes  Β ふヱΓ%ぶ  ヴ ふヴヴ%ぶ  ヰ.ヱヰン ふン.ヴヰぶ  Α ふヱヶ.Α%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヶΓヲ ふヱ.ヴンぶ 
ヴ.Foヴgettiﾐg appoiﾐtﾏeﾐts  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA  ヲ ふヴ.Β%ぶ  ン ふンン%ぶ  ヰ.ヰヰΓ ふヱヰ.ヰヰぶ 
ヵ. Foヴgettiﾐg ﾏediIatioﾐs  ヲ ふヴ.Β%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヰΑΑ ふヵ.Αヱぶ  ヲふヴ.Β%ぶ  ヴ ふヴヴ%ぶ  0.00ヱふヱヶ.00) 
ヶ. Foヴgettiﾐg ┘heヴe oHjeIts aヴe plaIed  ヵ ふヱヱ.Γ%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヴヱヴ ふヲ.ヱヱぶ  Β ふヱΓ%ぶ  ヶ ふヶΑ%ぶ  ヰ.ヰヰヴ ふΒ.ヵぶ 
Atteﾐtioﾐ 
ヱ. TヴouHle sustaiﾐiﾐg atteﾐtioﾐ  ヴ ふΓ.ヵ%ぶ  ヰ ふヰ%ぶ  ヰ.ンンヵ ふヰ.Γヱぶ  ヴ ふΓ.ヵ%ぶ  ヴ ふヴヴ%ぶ  ヰ.ヰヰΓ ふΑ.ヶぶ 
ヲ. TヴouHle listeﾐiﾐg 
ン. Well  ヲ ふヴ.Β%ぶ  ヴ ふヴヴ%ぶ  0.00ヱ ふヱヶ.00)  ヵ ふヱヱ.Γ%ぶ  ヱ ふヱヱ%ぶ  ヰ.ΓヴΑ ふヰ.Γンぶ 

easily distヴaIted  ン ふΑ.ヱ%ぶ  ヰ ふヰ%ぶ  ヰ.ヴヰΓ ふヰ.Γンぶ  ヵ ふヱヱ.Γ%ぶ  ヱ ふヱヱ%ぶ  ヰ.ΓヴΑ ふヰ.Γンぶ 
E┝eIuti┗e 
ヱ.TヴouHle fiﾐishiﾐg tasks  ヵ ふヱヱ.Γ%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヴヱヴ ふヲ.ヱヱぶ  ン ふΑ.ヱ%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヱヶΑ ふン.Αヱぶ 
ヲ. TヴouHle seケueﾐIiﾐg steps  ヱ ふヲ.ヴ%ぶ ヱ ふヱヱ%ぶ ヰ.ヲヲヱ ふヵ.ヱンぶ  ヰ ふヰ%ぶ ヰ ふヰ%ぶ NA
ン. Pooヴly oヴgaﾐized/uﾐaHle to plaﾐ  ヲ ふヴ.Β%ぶ  ヰ ふヰ%ぶ  ヰ.ヵヰヴ ふヰ.Γヵぶ  ン ふΑ.ヱ%ぶ  ン ふンン%ぶ  ヰ.ヰヲΑ ふヶ.ヵヰぶ 
Laﾐguage 
ヱ.TヴouHle ﾐaﾏiﾐg  Α ふヱヶ.Α%ぶ  ン ふンン%ぶ  ヰ.ヲヵン ふヲ.ヵヰぶ  ヴ ふΓ.ヵ%ぶ  ヴ ふヴヴ%ぶ  ヰ.ヰヰΓ ふΑ.ヶヰぶ 
ヲ. RaﾏHliﾐg  ン ふΑ.ヱ%ぶ  ヱ ふヱヱ%ぶ  ヰ.ヶΒΒ ふヱ.ヶンぶ  ヴ ふΓ.ヵ%ぶ  ヱ ふヱヱ%ぶ  ヰ.ΒΒヴ ふヱ.ヱΓぶ 
ン. TヴouHle uﾐdeヴstaﾐdiﾐg Ioﾐ┗eヴsatioﾐs ヱ ふヲ.ヴ%ぶ  ヰ ふヰ%ぶ  ヰ.ヶヴ ふヰ.ΓΒぶ  ヱふヲ.ヴ%ぶ  ン ふンン%ぶ  0.00ヲ ふヲ0.ヵ0) 

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



ヴ. TヴouHle uﾐdeヴstaﾐdiﾐg ┘hat is ヴead  ン ふΑ.ヱ%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヱヶΑ ふン.Αヱぶ  ヰ ふヰ%ぶ  ヲ ふヲヲ%ぶ  0.00ヲ ふヱ.ヲΓ0) 
Noﾐ‐┗eヴHal 
ヱ.Gettiﾐg lost  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA 
ヲ. Fiﾐdiﾐg ﾏultiple step aIti┗ities 
Ioﾐfusiﾐg  ンふンン.ン%ぶ  ヰふヰ%ぶ  ヰ.ヴヰΓ ふヰ.Γンぶ  ヲ ふヴ.Β%ぶ  ヲ ふヲヲ%ぶ  ヰ.ヰΑΑ ふヵ.Αヱぶ 

ン. Dヴessiﾐg Ioﾐfusioﾐ  ヰふヰ%ぶ  ヰふヰ%ぶ  NA  ヰふヰ%ぶ  ヱ ふヱヱ%ぶ  ヰ.ヰヲΓ ふヱ.ヱンぶ 
 
* The threshold for statistiIal sigﾐifiIaﾐt Ioﾐsideriﾐg IorreItioﾐ for ﾏultiple Ioﾏparisoﾐs = ヰ.ヰヰヲヶ. StatistiIally sigﾐifiIaﾐt results are showﾐ iﾐ Hold type. 
StatistiIally sigﾐifiIaﾐt results Hefore ﾏultiple Ioﾏparisoﾐs IorreItioﾐ are showﾐ iﾐ italiIs. 
‐ NA= ﾐoﾐ adﾏitted 
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TaHle ン. AssoIiatioﾐ Het┘eeﾐ Cogﾐiti┗e Coﾏplaiﾐt iﾐ PD ┘ith Mild Iogﾐiti┗e Iﾏpaiヴﾏeﾐt ふPD‐MCI) at Haseliﾐe aﾐd Ioﾐ┗eヴsioﾐ to deﾏeﾐtia at 
yeaヴ ヲ 
 

   Patieﾐt   Close IoﾐtaIt  

NBI íteﾏ  PD‐MCI staHle 
ふn=ンヵぶ [N ふ%ぶ] 

PD‐MCI 
Ionverters 
ふn=ヱヰぶ [N 
ふ%ぶ] 

p‐value and OR 
ふ2x2ぶ 

PD‐MCI 
staHle ふn=ンヵぶ 
[N ふ%ぶ] 

PD‐MCI 
ふn=ヱヰぶ 
Ionverters 
[N ふ%ぶ] 

p‐value and 
OR ふ2x2ぶ 

Meﾏoヴy 
ヱ.Foヴgettiﾐg ヴeIeﾐt e┗eﾐts  Β ふヲヲ.ン%ぶ  ヲ ふヲヰ%ぶ  ヰ.ΒヴΒ ふヰ.Βヴぶ  ン ふΒ.ヶ%ぶ  ヴ ふヴヰ%ぶ  ヰ.ヰヱヶ ふΑ.ヱぶ 
ヲ.Foヴgettiﾐg ヴeﾏote e┗eﾐts  ヵ ふヱヴ.ン%ぶ  ヲ ふヲヰ%ぶ  ヰ.ヶヶヰ ふヱ.ヵヰぶ  ヴ ふヱヱ.ヴ%ぶ  ン ふンヰ%ぶ  ヰ.ヱヵン ふン.ンヲぶ 
ン.Foヴgettiﾐg ﾐaﾏes  Γ ふヲヵ.Α%ぶ  ン ふンヰ%ぶ  ヰ.ΑΒΑ ふヱ.ヲヴぶ  ヶ ふヱΑ.ヱ%ぶ  ヲ ふヲヰ%ぶ  ヰ.Βンヵ ふヱ.ヲヱぶ 
ヴ.Foヴgettiﾐg appoiﾐtﾏeﾐts  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA  ヱ ふヲ.Γ%ぶ  ン ふンヰ%ぶ  ヰ.ヰヰΒ ふヱヴ.ヵΑぶ 
ヵ. Foヴgettiﾐg ﾏediIatioﾐs  ヱ ふヲ.Γ%ぶ  ン ふンヰ%ぶ  ヰ.ヰヰΒ ふヱヴ.ヵΑぶ   ヱ ふヲ.Γ%ぶ  ヴ ふヴヰ%ぶ  0.00ヱ ふヲヲ.ヶΒ) 
ヶ. Foヴgettiﾐg ┘heヴe oHjeIts aヴe plaIed  ヵ ふヱヴ.ン%ぶ  ヲ ふヲヰ%ぶ  ヰ.ヶヶヰ ふヱ.ヵヰぶ  Β ふヲヲ.ン%ぶ  ヶ ふヶヰ%ぶ  ヰ.ヰヲヵ ふヵ.ヰヶぶ  
Atteﾐtioﾐ 
ヱ. TヴouHle sustaiﾐiﾐg atteﾐtioﾐ  ヴ ふヱヱ.ヴ%ぶ  ヰ ふヰ%ぶ  ヰ.ヲヶン ふヰ.ΒΓぶ  ヴ ふヱヱ.ヴ%ぶ  ヴ ふヴヰ%ぶ  ヰ.ヰンΑ ふヵ.ヱΑぶ  
ヲ. TヴouHle listeﾐiﾐg 
ン. Well  ヲ ふヵ.Α%ぶ  ン ふンヰ%ぶ  ヰ.ヰンヱ ふΑ.ヰΑぶ  ヴ ふヱヱ.ヴ%ぶ  ヱ ふヱヰ%ぶ  ヰ.ΒΓΓ ふヰ.Βヶぶ 
easily distヴaIted  ヱ ふヲ.Γ%ぶ  ヱ ふヱヰ%ぶ  ヰ.ンンヴ ふン.ΑΒぶ  ン ふΒ.ヶ%ぶ  ヲ ふヲヰ%ぶ  ヰ.ΒΓΓ ふヰ.Βヶぶ 
E┝eIuti┗e 
ヱ.TヴouHle fiﾐishiﾐg tasks  ン ふΒ.ヶ%ぶ  ン ふンヰ%ぶ  ヰ.ヰΑΓ ふヴ.ヵΑぶ  ン ふΒ.ヶ%ぶ  ヲ ふヲヰ%ぶ  ヰ.ンヱヰ ふヲ.ヶΑぶ 
ヲ. TヴouHle seケueﾐIiﾐg steps  ヱ ふヲ.Γ%ぶ  ヱ ふヱヰ%ぶ  ヰ.ンンヴ ふン.ΑΒぶ  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA 
ン. Pooヴly oヴgaﾐized/uﾐaHle to plaﾐ  ヲ ふヵ.Α%ぶ  ヰ ふヰ%ぶ  ヰ.ヴンΓ ふヰ.Γヴぶ  ヲ ふヵ.Α%ぶ  ン ふンヰ%ぶ  ヰ.ヰンヱ ふΑ.ヰΑぶ 
Laﾐguage 
ヱ.TヴouHle ﾐaﾏiﾐg  Α ふヲヰ%ぶ  ヲ ふヲヰ%ぶ  ヱ ふヱぶ  ヴ ふヱヱ.ヴ%ぶ  ヴ ふヴヰ%ぶ  ヰ.ヰンΑ ふヵ.ヲぶ  
ヲ. RaﾏHliﾐg  ヲ ふヵ.Α%ぶ  ヲ ふヲヰ%ぶ  ヰ.ヱヶヲ ふヴ.ヱンぶ  ヲ ふヵ.Α%ぶ  ヱ ふヱヰ%ぶ  ヰ.ヶンヲ ふヱ.Βンぶ 
ン. TヴouHle uﾐdeヴstaﾐdiﾐg Ioﾐ┗eヴsatioﾐs ヰ ふヰ%ぶ  ヰふヰ%ぶ  NA  ヱふヲ.Γ%ぶ  ン ふンヰ%ぶ  ヰ.ヰヰΒ ふヱヴ.ヵΑぶ 
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ヴ. TヴouHle uﾐdeヴstaﾐdiﾐg ┘hat is ヴead  ン ふΒ.ヶ%ぶ  ヲ ふヲヰ%ぶ  ヰ.ンヱヰ ふヰ.ヲΑぶ  ヰ ふヰ%ぶ  ヲ ふヲヰ%ぶ  ヰ.ヰヰΑ ふヱ.ヲヵぶ  
Noﾐ‐┗eヴHal  
ヱ.Gettiﾐg lost  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA  ヰ ふヰ%ぶ  ヰ ふヰ%ぶ  NA 
ヲ. Fiﾐdiﾐg ﾏultiple step aIti┗ities 
Ioﾐfusiﾐg  ヲ ふヵ.Α%ぶ  ヰ ふヰ%ぶ  ヰ.ヴンΓ ふヰ.Γヴぶ  ヱ ふヲ.Γ%ぶ  ヲ ふヲヰ%ぶ  ヰ.ヰヵヵ ふΒ.ヵぶ  
ン. Dヴessiﾐg Ioﾐfusioﾐ  ヰふヰ%ぶ  ヰふヰ%ぶ  NA  ヰふヰ%ぶ  ヱ ふヱヰ%ぶ  ヰ.ヰヵΒ ふヱ.ヱヱぶ 

 
* The threshold for statistiIal sigﾐifiIaﾐt Ioﾐsideriﾐg IorreItioﾐ for ﾏultiple Ioﾏparisoﾐs = ヰ.ヰヰヲヶ. StatistiIally sigﾐifiIaﾐt results are showﾐ iﾐ Hold type. 
StatistiIally sigﾐifiIaﾐt results Hefore ﾏultiple Ioﾏparisoﾐs IorreItioﾐ are showﾐ iﾐ italiIs. 
‐ NA= ﾐoﾐ adﾏitted 
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TaHle ヴ. Baseliﾐe Agヴeeﾏeﾐt ふKappa ┗alue)a Het┘eeﾐ oHjeIti┗e defiIits aﾐd suHjeIti┗e ヴepoヴts iﾐ PD‐MCI aIIoヴdiﾐg to patieﾐt’s ヴepoヴt 
 

a) Meﾏoヴy ケuestioﾐs 
 

 
H) Atteﾐtioﾐ ケuestioﾐs 
 

TヴouHle sustaiﾐiﾐg 
atteﾐtioﾐ 

p ┗alue  TヴouHle listeﾐiﾐg 
┘ell 

p ┗alue Easily 
distヴaIted 

p ┗alue

Meﾏoヴy  ‐ヰ.ヱヴヱ  ヰ.ヰンヵ  ヰ.ヱンヵ  ヰ.ヰΓン ヰ.ヱヰヲ ヰ.ヰΒヰ
Atteﾐtioﾐ   ヰ.ヱΒン  ヰ.ヱヰΑ  ヰ.ヱヱヵ  ヰ.ンヵΑ ‐ ヰ.ヰΓヰ ヰ.ンΒヴ
E┝eIuti┗e  ヰ.ヰンヵ  ヰ.ンヱヰ  ヰ.ヰヵヵ  ヰ.ヲヰヵ ‐ヰ.ヰヱΓ ヰ.ヵヲΑ
Laﾐguage   ヰ.ヰヴΑ  ヰ.ヶΒヴ  ‐ヰ.ヰΒ  ヰ.Γヵヲ ‐ヰ.ヰΒΒ ヰ.ヴヱヲ
Visuospatial  ‐ヰ.ヰヴΑ  ヰ.ヲヶヵ  ヰ.ヰン  ヰ.ヵΑ ヰ.ヰンΓ ヰ.ヲΒΒ

 
I) E┝eIuti┗e fuﾐItioﾐ ケuestioﾐs 

  
TヴouHle 
fiﾐishiﾐg tasks 

p ┗alue  TヴouHle 
seケueﾐIiﾐg steps  

p ┗alue Pooヴly oヴgaﾐized/ 
uﾐaHle to plaﾐ 

p ┗alue 

 
Foヴgettiﾐg 
ヴeIeﾐt e┗eﾐts 
 
 

p ┗alue  Foヴgettiﾐg 
ヴeﾏote e┗eﾐts 

p ┗alue Foヴgettiﾐg 
ﾐaﾏes 

p ┗alue Foヴgettiﾐg 
appoiﾐtﾏeﾐts 

p ┗alue Foヴgettiﾐg 
ﾏediIatioﾐs 

p ┗alue Fiヴgettiﾐg ┘heヴe 
oHjeIts aヴe plaIed 

p ┗alue 

Meﾏoヴy  ヰ.ヰヲΒ  ヰ.ΑΒヶ  ヰ.ヰヲΒ  ヰ.ΑΒヶ ヰ.ヱヶヶ ヰ.ヱンヲ ヰ NA ヰ.ヰヶΑ ヰ.ンヱΑ ヰ.ヱンン ヰ.ヱΒン 

Atteﾐtioﾐ   ヰ.ンヲヴ  ヰ.ヰヱヴ  ヰ.ヰΓΓ  ヰ.ヴヵヶ ヰ.ヶΓヴ ヰ.ヰヵヲ ヰ NA ‐ヰ.ヱヱヵ ヰ.ンヱヰ ヰ.ヱヲヵ ヰ.ンヴヵ 

E┝eIuti┗e  ヰ.ヰヰヶ  ヰ.ΓヱΑ  ヰ.ヰヰヶ  ヰ.ΓヱΑ ヰ.ヰヲΑ ヰ.ヶΒヴ ヰ NA ヰ.ヰンヵ ヰ.ンヱヰ ‐ヰ.ヰヰヴ ヰ.Γヵヱ 

Laﾐguage   ヰ.ヰヰΒ  ヰ.Γヵヱ  ヰ.ヰヰΒ  ヰ.Γヵヱ ‐ ヰ.ヱンΓ ヰ.ヲΒΒ ヰ NA ‐ヰ.ヱヱヱ ヰ.ヴヵヲ ‐ヰ.ヰΓヱ ヰ.ヴΓ 

Visuospatial  ‐ ヰ.ヱヶΓ  ヰ.ヰヱΒ  ‐ヰ.ヰヰヶ  ヰ.Γンヶ ‐ 0.0ヲ 0.0ヱ ヰ NA ヰ.ヰヵヲ ヰ.ヲヱヵ ‐ヰ.ヰヲヰ ヰ.ΑΑヱ 
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Meﾏoヴy  ‐ヰ.ヱヰΒ  ヰ.ヲヰΒ  ‐ヰ.ヰヰヱ ヰ.ΓΒ ‐ヰ.ヰヰヱ ヰ.ΓΒ 
Atteﾐtioﾐ   ヰ.ンヴヶ  ヰ.ヰヰΑ  ヰ.ヱ ヰ.ヲヶン ヰ.ヱ ヰ.ンヵヲ 
E┝eIuti┗e  ヰ.ヰヶヵ  ヰ.ヱヶΑ  ヰ.ヰヱΑ ヰ.ヴΒヱ ‐ヰ.ヰヲΑ ヰ.ヲヶン 
Laﾐguage   ‐ヰ.ヰンヱ  ヰ.ΒヰΓ  ‐ヰ.ヰヶヲ ヰ.ヵヰΑ ‐ヰ.ヰヶヲ ヰ.ヵヰΑ 
Visuospatial  ‐ヰ.ヰヰΒ  ヰ.ΒΒヵ  ‐ヰ.ヰヲン ヰ.ヴンΓ ‐ヰ.ヰヲン ヰ.ヴンΓ 

 
 

d) Laﾐguage ケuestioﾐs 
  

TヴouHle 
ﾐaﾏiﾐg 

p ┗alue  RaﾏHliﾐg p ┗alue TヴouHle uﾐdeヴstaﾐdiﾐg 
Ioﾐ┗eヴsatioﾐs 

p ┗alue TヴouHle uﾐdeヴstaﾐdiﾐg 
┘hat is ヴead 

p ┗alue

Meﾏoヴy  ヰ.ヲンヶ  ヰ.ヰヲヲ  ヰ.ヱヰヱ  ヰ.ヱΑン ヰ.ヰヶΒ ヰ.ヱヵΑ ヰ.ヱヰヰ  ヰ.ヲヴヶ
Atteﾐtioﾐ   ‐ヰ.ヱヲヵ  ヰ.ンヴヰ  ヰ.ヰヰヵ  ヰ.ΓヶΑ ‐ヰ.ヰヶン ヰ.ヴΒヱ ヰ.ヰΒヵ  ヰ.ヵヰΑ
E┝eIuti┗e  ‐ヰ.ヰヴヵ  ヰ.ヴヵヶ  ‐ヰ.ヰヰヲ  ヰ.ΓヶΑ ヰ.ヰヱΑ ヰ.ヴΒヱ ヰ.ヰヶヵ  ヰ.ヱヶΑ
Laﾐguage   ‐ヰ.ヱヰΒ  ヰ.ヴヱヲ  ヰ.ヰヱΓ  ヰ.ΒΒ ‐ヰ.ヰヶヲ ヰ.ヵヰΑ ‐ヰ.ヰンヱ  ヰ.ΒヰΓ
Visuospatial  ‐ヰ.ヰヶヰ  ヰ.ヴヰヰ  ‐ヰ.ヰヱヶ  ヰ.ΑンΑ ヰ.ヰヲヶ ヰ.ンΓヰ ‐ヰ.ヰヶヰ  ヰ.ヲΒΓ
 
 

e) Noﾐ‐┗eヴHal ケuestioﾐs 
 

Gettiﾐg lost  p ┗alue  Fiﾐdiﾐg ﾏultiple step 
aIti┗ities Ioﾐfusiﾐg 

p ┗alue Dヴessiﾐg Ioﾐfusioﾐ p ┗alue 

Meﾏoヴy  ヰ  NA  ヰ.ヰンン ヰ.ヵΑヴ ヰ NA 
Atteﾐtioﾐ   ヰ  NA  ヰ.ヰヶヶ ヰ.ヵヲΑ ヰ NA 
E┝eIuti┗e  ヰ  NA  ヰ.ヰヲヶ ヰ.ンΒヴ ヰ NA 
Laﾐguage   ヰ  NA  ‐ヰ.ヰΒΒ ヰ.ヴヱヲ ヰ NA 
Visuospatial  ヰ  NA  ヰ.ヰンΓ ヰ.ヲΒΒ ヰ NA 
 
NA: Noﾐ adﾏitted ふﾐo patieﾐts Ioﾏplaiﾐed aHout itぶ 
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TaHle ヵ.  Baseliﾐe Agヴeeﾏeﾐta Het┘eeﾐ oHjeIti┗e defiIits aﾐd suHjeIti┗e ヴepoヴts aIIoヴdiﾐg to Ilose IoﾐtaIts iﾐ PD‐MCI patieﾐts 
 

a) Meﾏoヴy ケuestioﾐs 

 
 
 
H)  Atteﾐtioﾐ ケuestioﾐs 

 
 

TヴouHle sustaiﾐiﾐg 
atteﾐtioﾐ 

p ┗alue  TヴouHle 
listeﾐiﾐg ┘ell 

p ┗alue  Easily 
distヴaIted 

p ┗alue 

Meﾏoヴy  ヰ.ヰヶヴ  ヰ.ヴΑΒ  ‐ヰ.ヰヰヴ  ヰ.Γヶヴ  ‐ヰ.ヱヴヲ  ヰ.ヰΑヶ 
Atteﾐtioﾐ   ‐ヰ.ヰヶΒ  ヰ.ヵΓΓ  0.ンΒΑ  0.00ヲ  0.ンΒΑ  0.00ヲ 
E┝eIuti┗e  ‐ヰ.ヰヲヲ  ヰ.ヶヵΓ  ヰ.ヰヰΑ  ヰ.Βヶン  ヰ.ヰヰΑ  ヰ.Βヶン 
Laﾐguage   ‐ヰ.ヱΒヵ  ヰ.ヱヵΓ ‐ヰ.ヱヵヲ ヰ.ヲンヲ ‐ヰ.ヱヵヲ ヰ.ヲンヲ
Visuospatial  ヰ.ヰヰヶ  ヰ.ΓヲΑ  ヰ.ヰンヰ  ヰ.ヵΑヰ  ‐ヰ.ヰΑン  ヰ.ヱヶヴ 
 
 

I) E┝eIuti┗e fuﾐItioﾐ ケuestioﾐs  
 

 
Foヴgettiﾐg 
ヴeIeﾐt e┗eﾐts 
 
 

p ┗alue  Foヴgettiﾐg 
ヴeﾏote e┗eﾐts 

p ┗alue Foヴgettiﾐg 
ﾐaﾏes 

p ┗alue Foヴgettiﾐg 
appoiﾐtﾏeﾐts 

p ┗alue Foヴgettiﾐg 
ﾏediIatioﾐs 

p ┗alue Fiヴgettiﾐg ┘heヴe 
oHjeIts aヴe plaIed 

p ┗alue 

Meﾏoヴy  ヰ.ヰヶヴ  ヰ.ヴΑΒ  ヰ.ヰΓΓ ヰ.ンヰヲ ‐ヰ.ヱΑΓ ヰ.ヰヶヱ ヰ.ヱヰヱ  ヰ.ヱΑン ヰ.ヱンヵ ヰ.ヰΓン ヰ.ヰΓヵ ヰ.ヴヱヰ 
Atteﾐtioﾐ   ヰ.ンヰΓ  ヰ.ヰヱΒ  ‐ヰ.ヰΒΓ ヰ.ヲΑヴ ヰ.ヲΑヴ ヰ.ヰンΑ ヰ.ヱヴΑ  ヰ.ヲヱΓ ‐ヰ.ヰヲヲ ヰ.Βヶン ヰ.ヰヱ ヰ.Γンヶ 
E┝eIuti┗e  ヰ.ヰヲヶ  ヰ.ヵΓΓ  ‐ヰ.ヰヱン ヰ.ΒヰΓ ‐ヰ.ヰヱン ヰ.ΒヰΓ ヰ.ヰヴヵ  ヰ.ヲヵヲ ヰ.ヰヰΑ ヰ.Βヶン ‐ヰ.ヰヰヶ ヰ.Γンヶ 
Laﾐguage   ‐ヰ.ヰヵン  ヰ.ヶΒヶ  ‐ヰ.ヱΓΓ ヰ.ヱンヲ ‐ヰ.ヱΓΓ ヰ.ヱンヲ ‐ヰ.ヱンヲ  ヰ.ヲΒヰ ‐ヰ.ヱヵヲ ヰ.ヲンヲ ‐ヰ.ヱヶヵ ヰ.ヱΓΑ 
Visuospatial  ‐ヰ.ヰヴΑ  ヰ.ヴンΒ  ヰ.ヰヲヰ ヰ.Αヶヱ ‐ヰ.ヱンン ヰ.ヶヰヲ ヰ.ヰヶヶ  ヰ.ヱヶヲ ヰ.ヰンヰ ヰ.ヵΑヰ ヰ.ヰヵヴ ヰ.ヵヱΒ 
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TヴouHle 
fiﾐishiﾐg tasks 

p ┗alue  TヴouHle 
seケueﾐIiﾐg steps  

p ┗alue Pooヴly oヴgaﾐized/ 
uﾐaHle to plaﾐ 

p ┗alue 

Meﾏoヴy  ヰ.ヰンヲ  ヰ.ヶヶΓ  ヰ  NA ‐ヰ.ヰヰヴ ヰ.Γヶヴ 
Atteﾐtioﾐ   ヰ.ヱヴΑ  ヰ.ヲヱΓ  ヰ  NA ヰ.ヲヵヱ ヰ.ヰヴヴ 
E┝eIuti┗e  ヰ.ヰヴヵ  ヰ.ヲヵヲ  ヰ  NA ヰ.ヰヵヵ ヰ.ヲヰヵ 
Laﾐguage   ‐ヰ.ヱンヲ  ヰ.ヲΒ  ヰ  NA ‐ヰ.ヱヵヲ ヰ.ヲンヲ 
Visuospatial  ‐ヰ.ヰΒヵ  ヰ.ヰΑン  ヰ  NA ‐ヰ.ヰヲヲ ヰ.ヶΒヰ 
 

d) Laﾐguage ケuestioﾐs 
   

TヴouHle 
ﾐaﾏiﾐg 

p ┗alue  RaﾏHliﾐg p ┗alue TヴouHle uﾐdeヴstaﾐdiﾐg 
Ioﾐ┗eヴsatioﾐs 

p ┗alue TヴouHle uﾐdeヴstaﾐdiﾐg 
┘hat is ヴead 

p ┗alue

Meﾏoヴy  ヰ.ヰヲΓ  ヰ.Αヶヰ  ‐ヰ.ヰΑン ヰ.ンヶン ヰ.ヰヶΑ ヰ.ンヱΑ ヰ.ヰヶΒ  ヰ.ヱヵΑ
Atteﾐtioﾐ   ヰ.ヱヵン  ヰ.ヲヴヵ  ヰ.ヱヱヵ ヰ.ンヵΑ ‐ヰ.ヱヱヵ ヰ.ンヱヰ ‐ヰ.ヰヶン  ヰ.ヴΒヱ
E┝eIuti┗e  ヰ.ヰンヶ  ヰ.ヴΓΒ  ヰ.ヰヵヵ ヰ.ヲヰヵ ‐ヰ.ヰヱ ヰ.Αヶヴ ヰ.ヰヱΑ  ヰ.ヴΒヱ
Laﾐguage   ヰ.ヰヵン  ヰ.ヶΒΒ  ‐ヰ.ヱヵヲ ヰ.ヲンヲ ‐ヰ.ヱヱヱ ヰ.ンンΓ ‐ヰ.ヰヶヲ  ヰ.ヵヰΑ
Visuospatial  ‐ヰ.ヰΒヶ  ヰ.ヱΑΒ  ヰ.ヰΒヱ ヰ.ヱヲヲ ヰ.ヰヰン ヰ.Γヵヱ ‐ヰ.ヰヲン  ヰ.ヴンΓ

 
 

e) Noﾐ‐┗eヴHal ケuestioﾐs 
 

Gettiﾐg lost  p ┗alue  Fiﾐdiﾐg ﾏultiple step 
aIti┗ities Ioﾐfusiﾐg 

p ┗alue Dヴessiﾐg Ioﾐfusioﾐ p ┗alue

Meﾏoヴy  ヰ  NR  ‐ヰ.ヰヰヲ ヰ.ΓΑヱ ヰ.ヰンヴ ヰ.ンヲヲ
Atteﾐtioﾐ   ヰ  NR  ヰ.ヰンヴ ヰ.Αヶヴ ‐ヰ.ヰンン ヰ.ヶヲヲ
E┝eIuti┗e  ヰ  NR  ‐ヰ.ヰヱ ヰ.Αヶヴ ヰ.ヰヰΓ ヰ.ヶヲヲ
Laﾐguage   ヰ  NR  ‐ヰ.ヱヱヱ ヰ.ンンΓ ‐ヰ.ヰンヲ ヰ.ヶヴヲ
Visuospatial  ヰ  NR  ヰ.ヰヵヲ ヰ.ヲヱヵ ヰ.ヰヱン ヰ.ヵヴΑ
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NA: Not reported ふﾐo Ilose IoﾐtaIts reported this proHleﾏぶ 
 
* The threshold for statistiIal sigﾐifiIaﾐIe Ioﾐsideriﾐg IorreItioﾐ for ﾏultiple Ioﾏparisoﾐs = 
aぶ Meﾏory= ヰ.ヰヱ, Hぶ atteﾐtioﾐ= ヰ.ヰヱΑ, Iぶ e┝eIuti┗e fuﾐItioﾐ= ヰ.ヰヱΑ, ヴぶ laﾐguage= ヰ.ヰヱヲヵ, ヵぶ ﾐoﾐ‐┗erHal= ヰ.ヰヱΑ.  
StatistiIally sigﾐifiIaﾐt results are showﾐ iﾐ Hold type 
StatistiIally sigﾐifiIaﾐt results Hefore ﾏultiple Ioﾏparisoﾐs IorreItioﾐ are showﾐ iﾐ italiIs. 
 

a agreeﾏeﾐt aIIordiﾐg to preseﾐIe or aHseﾐIe of aﾐy Ioﾏplaiﾐt ふkappa ┗alueぶ 
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PD‐CN PD‐MCI PDD

Yヱ= ヱヶ ふヲヲ.Βヶ%ぶ

yヱ= ヲ ふヲ.Βヶ%ぶ

Yヱ= Γ ふヱΑ,ヶヵ%ぶ

Yヲ= ヱ ふヲ.ヲヲ%ぶ

Yヱ= ヱヵ ふヲヶ.ンヱ%ぶ

Yヲ= Β ふヱヲ.ヵ%ぶ

Yヲ= ヵ ふΓ.Β%ぶ

Total PD‐CN Ioﾐ┗erters to PD‐MCI/PDD after ヲ years: ヱン
Total PD‐MCI Ioﾐ┗erters to PDD  after ヲ years: ヱヰ

PD‐CN
BL: ﾐ=Βヱ
Yヱ: ﾐ=Αヰ
Yヲ: ﾐ=ヶヴ

PD‐MCI
BL: ﾐ=ヵΑ
Yヱ: ﾐ=ヵヱ
Yヲ: ﾐ=ヴヵ

Figure 1. GraphiIal suﾏﾏary of Ioﾐ┗ersioﾐ aﾐd re┗ersioﾐ rates at year ヱ aﾐd ヲ of 
follo┘ up aIIordiﾐg to PD Iogﾐiti┗e diagﾐosis at Haseliﾐe.
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