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ABSTRACT
Subjective cognitive complaints (SCCs) refer to self-perceived cognitive decline and are related to objective cognitive decline. 
SCCs in cognitively normal individuals are considered a preclinical sign of subsequent cognitive impairment due to Alzheimer’s 
disease, and SCCs in cognitively normal patients with Parkinson’s disease (PD) are also gaining attention. The aim of this review 
was to provide an overview of the current research on SCCs in cognitively normal patients with PD. A systematic search found a 
lack of consistency in the methodologies used to define and measure SCCs. Although the association between SCCs and objec-
tive cognitive performance in cognitively normal patients with PD is controversial, SCCs appear to be predictive of subsequent 
cognitive decline. These findings support the clinical value of SCCs in cognitively normal status in PD; however, further con-
vincing evidence from biomarker studies is needed to provide a pathophysiological basis for these findings. Additionally, a con-
sensus on the definition and assessment of SCCs is needed for further investigations.
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INTRODUCTION

Parkinson’s disease (PD) is characterized by motor symptoms. 
However, nonmotor symptoms also affect the daily activities of 
patients with PD. Cognitive impairment is very common and 
one of the most disabling nonmotor symptoms in patients with 
PD.1 The prevalence of dementia in PD is estimated to be 30%–
40%,2,3 and dementia eventually develops in 80% of patients.4 The 
emergence of the concept of mild cognitive impairment (MCI) 
in PD (PD-MCI) as a predementia status5 has led to the widely 
accepted diagnostic criteria for PD-MCI proposed by the Move-
ment Disorder Society (MDS) Task Force.6

Since early detection and diagnosis of MCI are important in 

managing cognitive impairment, attention to the pre-MCI stage 
has also increased.7,8 Since, by definition, the pre-MCI status 
should include no objective cognitive impairment,9,10 researchers 
have focused on subjective feelings of cognitive decline. In fact, 
concern about changes in cognition reported by either the patient 
or informant is already one of the essential criteria for the diag-
nosis of MCI due to both Alzheimer’s disease (AD) and PD.6,11 
Subjective feelings about cognitive decline, herein referred to as 
subjective cognitive complaints (SCCs), exist at all cognitive lev-
els, including normal cognition, MCI, and even dementia,12-14 
and SCCs are known to be correlated with objective cognitive de-
teriorations in nondemented individuals with or without PD.13-18

In AD spectrum disorders, the characteristics and predictive 
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values of SCCs with normal cognition have been investigated for 
a long time, but there is a wide range of diversity in the terminol-
ogy, definition, and assessment of SCCs. In 2014, a conceptual 
framework for SCCs was introduced, which unified the different 
terminologies used for indicating SCCs in preclinical AD into 
“subjective cognitive decline” (SCD).10 Currently, SCD is consid-
ered a potential at-risk status of AD, and the concept of SCD has 
come to the forefront in AD research.

Studies presenting results for SCCs in PD have been rapidly 
increasing; however, the methodologies for defining SCCs, se-
lecting participants, and interpreting results have shown sub-
stantial inconsistencies. In particular, many studies have not dis-
tinguished SCCs in normal cognition from those in PD-MCI or 
PD with dementia.19-21 This review aims to provide an overview 
of how SCCs in cognitively normal patients with PD have been 
defined and assessed and to examine the association between 
SCCs and objective cognitive performance. This review also ex-
plores the clinical significance of SCCs supported by their pre-
dictive power for subsequent cognitive decline and their asso-
ciation with biomarkers relevant to cognitive impairment.

METHODS

Search strategy
Using the electronic databases of PubMed, Scopus, Web of Sci-

ence, and Embase, we searched for original articles published 
prior to March 31, 2022. The search was conducted in titles and 
abstracts using the following terms: “Parkinson’s disease” com-
bined with either “cognitive complaints,” “memory complaints,” 
“subjective cognitive,” or “subjective memory.” Furthermore, rel-
evant articles were identified from the reference lists of the se-
lected articles or other sources. Articles not written in English 
were excluded from this study.

The search yielded 387 articles, and 14 articles were collected 
from other sources. After removing duplicates, 300 articles were 
identified.

Selection of studies
The studies were selected by JYH according to the following 

criteria: 1) studies were conducted in patients with PD; 2) nor-
mal cognition was defined using the diagnostic criteria for PD-
MCI6 proposed by the MDS Task Force; 3) methods for SCC 
assessment were described; 4) SCCs were reported by patients; 
and 5) data and results for cognitively normal patients with SCCs 
could be distinguished from those for cognitively impaired pa-
tients. Three hundred identified articles were screened, and 255 
articles were excluded based on a review of the title and abstracts. 
The full text of the remaining 45 articles was then read and as-

sessed for eligibility. Among them, 26 articles were excluded for 
the following reasons: 23 did not distinguish normal cognition 
from MCI or dementia, one evaluated individual with prodro-
mal PD, one excluded patient with SCC, and one used duplicat-
ed data. Finally, 19 articles were included in this review. The se-
lection process is illustrated in Figure 1.

RESULTS AND DISCUSSION

Ten studies were cross-sectional observational studies, and 
eight studies had a longitudinal observational design (Table 1). 
The interval between baseline and follow-up in the longitudi-
nal studies ranged from 2 to 7.5 years (mean, 3.3 years). Addi-
tionally, one randomized controlled study tested whether cog-
nitive training improves cognitive function.

Terminologies for subjective cognitive complaints
Various terms have been used to indicate SCCs,22 which were 

originally introduced in the AD spectrum; hence, the subjective 
feeling of memory impairment was considered the preclinical 
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PD, Parkinson’s disease; SCC, subjective cognitive complaint.
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stage of MCI due to AD.23-28 However, the conceptual framework 
proposed by the SCD Initiative Working Group does not restrict 
subjective impairment to the memory domain.10 Cognitive im-
pairment in PD also affects multiple cognitive domains,29-31 and 
the term “cognitive” is recommended to indicate subjective im-
pairment. In the selected studies of this review, the term “SCCs” 
was the most frequently used (10 studies),32-41 and “subjective 
memory complaints (SMCs)”42-46 and “SCD”37,47-50 were both used 
in five studies each. Mills et al.37 used both “SCCs” and “SCD.” 
Early studies used the term “memory,”43,44,46 which seems to be 
influenced by the term SMCs from the AD field. However, since 
2019, when studies on SCCs began to expand, all studies assessed 
diverse cognitive functions to define SCCs and used the term 
“cognitive” to indicate SCCs. One study that used “memory” also 
assessed cognitive functions, including memory; hence, it should 
have used the term “cognitive.”45 The term “complaints” (15 times) 
was more frequently used than “decline” (five times), but there 
is no consensus on which is more appropriate. Self-perceived 
cognitive impairment has been studied at all cognitive levels, in-
cluding MCI and dementia.13,14,17,33,51 In studies of SCCs in PD, 
SCCs do not refer to a particular cognitive level but to a subjec-
tive symptom.32-35,38,42,43,46 Therefore, when indicating SCCs in 
patients with PD, the cognitive level of the patients must be de-
termined. Meanwhile, since a conceptual framework for SCD in 
preclinical AD was introduced, SCD is generally recognized to 
indicate a status affiliated with the preclinical stage of AD rather 
than a symptom, even if there is no expression of “pre-MCI.”9,10 
Since unification in terminology and concepts is important to 
set further research targets, a consensus for terminology and 
definition of SCCs in PD is needed.

Assessment of subjective cognitive complaints
Most studies assessed SCCs using a single question or ques-

tionnaire. Eight studies determined the presence of SCCs through 
a single question regarding participants’ memory32,43,44,48,49 or gen-
eral cognition.32,36,39,41 Among them, four studies assessed SCCs 
using part of a large scale: the Nonmotor Symptoms Question-
naire52 Item 1243 and the MDS-Unified PD Rating Scale (UP-
DRS)53 question 1.1.32,36,41 Two studies used questions on patients’ 
performance in five47 or seven45 cognitive domains. Ten studies 
assessed SCCs using questionnaires administered to patients: 
Non-Motor Symptoms Scale for Parkinson’s Disease54 domain 5 
(two studies),33,34 Memory Complaints Questionnaire55 (one 
study),42 Neurobehavioral Inventory (NBI)56 (two studies),32,35 
Quality of Life in Neurological Disorders57- Cognition: Gener-
al Concerns and Cognition: Executive Function (one study),37 
Forgetfulness Assessment Inventory58 (one study),46 Subjective 
Cognitive Decline Questionnaire (one study),50 Cognitive Com-
plaint Interview59 (one study),38 and Parkinson’s Disease Cog-

nitive Functional Rating Scale60 (one study).40 One study simul-
taneously examined the relationship between SCC and cognitive 
performance through NBI, a single question, and MDS-UPDRS 
question 1.1.32 To simplify the quantification of SCCs, several 
questionnaires for SCCs have recently been validated in pa-
tients with PD.13,14,16,60,61 However, there is no evidence to support 
the superiority of the questionnaire over a single question. Al-
Dakheel et al.32 explored the predictive ability of three methods, 
but they failed to reach a conclusion because none of the methods 
predicted cognitive decline over time. Moreover, many question-
naires assess difficulties in daily activities due to cognitive dys-
function,14,51,60,62 which is similar to the method used to assess 
functional decline in cognitively impaired patients. Therefore, 
further research and discussion are needed to answer questions 
about the proper approach to assess SCCs and the more rele-
vant aspects of the clinical implications of SCCs.

Frequency of subjective cognitive complaints
Thirteen studies provided frequency data. The studies includ-

ed 438 patients with SCCs (36.3%) out of 1,207 cognitively nor-
mal patients. The reported frequencies varied widely, ranging 
from 6.3% to 82.9% (median, 48.8%).

Objective measurements for cognition
Details of the neuropsychological assessments performed in 

the included studies are summarized in Table 2. All studies as-
sessed global cognition using the Mini-Mental State Examina-
tion (MMSE),63 Montreal Cognitive Assessment (MoCA),64 Par-
kinson Neuropsychometric Dementia Assessment (PANDA),65 
Scales for Outcomes in Parkinson’s Disease–COGnition (SCO-
PA-COG),66 and Mattis Dementia Rating Scale-2 (MDRS-2).67 
Seven and four studies used only the MMSE or MoCA, respec-
tively, and three studies adopted both the MMSE and MoCA. 
SCOPA-COG was used in two studies, and MDRS-2 and PAN-
DA were used in one study each. SCOPA-COG, MDRS-2, and 
PANDA were used combined with MMSE or MoCA.

Sixteen studies measured objective cognition using a compre-
hensive neuropsychological battery. Among them, nine studies 
involved at least two tests for each of the five cognitive domains 
according to the recommendation for the level II criteria of PD-
MCI. Jenny et al.45 excluded patients in whom MCI was diag-
nosed according to the level II PD-MCI criteria, but the details 
of the neuropsychological assessment were not described in their 
report. Two studies identified cognitive domains using MoCA 
items,37,41 and Barbosa et al.33 selected cognitively normal patients 
based only on the MoCA total score.
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Table 2. Details of the neuropsychological assessment of the included studies

Study
Global 

cognition
Attention and 

working memory
Executive function Language Memory

Visuospatial 
function

Anxiety, 
depression, 
and apathy

AlDakheel  
   et al.,32 
2019

SCOPA-COG,  
   MoCA,  
MMSE

Color word interference  
   color naming test,  
letter-number  
sequencing test

TMT-B minus A,  
  visual verbal test

Category fluency  
  test, BNT

RCFT delayed  
   recall, CVLT  
delayed recall

JLOT, RCFT copy -

Barbosa  
   et al.,33 
2019

MoCA - - - - - HADS-D,  
   HADS-A,  
AS

Baschi  
   et al.,42 
2018

MoCA, MMSE TMT-A, visual search Raven’s progressive  
  matrices, FAB

Token Test,  
   Aachner Aphasie 
test –naming 
subtest

Story Recall Test,  
  RAVLT

Constructional  
   apraxia, Clock  
drawing test

HADS-D,  
  HADS-A

Chua et al.,34  
  2021

MoCA, MMSE WMS-IV Symbol Span,  
   WAIS-IV Digit Span

Fruit Fluency tests, FAB BNT, WAIS-IV  
  Similarities

RCFT delayed  
   recall, ADAS-Cog  
delayed recall

JLOT, RCFT copy HADS-A,  
  GDS, AS

Erro et al.,43  
  2014

- (Attention/executive  
   function domain), FAB,  
Phonemic/semantic  
fluency, RCFT copy,  
Corsi block test,  
Verbal span test,  
TMT-B minus A,  
Stroop color-word test

(Attention/executive  
   function domain), FAB,  
Phonemic/semantic  
fluency, RCFT copy,  
Corsi block test,  
Verbal span test,  
TMT-B minus A,  
Stroop color-word test

- RAVLT, RCFT  
  recall

JLOT,  
   Constructional  
apraxia test,  
Clock drawing test

HADS-D,  
  HADS-A

Galtier  
   et al.,47 
2019

MMSE Digit span–backward,  
   Stroop color-word test 

Verbal fluency test
WCST

The Naming Test CVLT, Spatial  
  Recall Test

JLOT, WAIS-III  
  Block design

BDI

Gasca-Salas  
   et al.,35 
2020

SCOPA-COG,  
  MMSE

Color word interference  
   color naming test,  
Letter-number  
sequencing test

TMT-B minus A,  
  Visual verbal test

Category fluency  
  test, BNT

RCFT delayed  
   recall, CVLT  
delayed recall

JLOT, RCFT copy GDS

Han et al.,36  
  2021

MMSE SDMT, TMT-A Stroop color-word test,  
  TMT-B

BNT, Semantic  
  fluency test

AVLT, RCFT  
  delayed recall

RCFT, Clock  
  drawing test

BDI

Hong et al.,44  
  2012

MMSE Digit span–forward,  
  Digit span–backward

Phonemic fluency test,  
   Semantic fluency test,  
Stroop test

BNT RCFT recall, SVLT RCFT copy BDI

Hong et al.,49  
  2014

MMSE Digit span–forward,  
  Stroop color test

Phonemic fluency test,  
  Semantic fluency test

BNT RCFT delayed  
   recall, SVLT  
delayed recall

RCFT copy BDI

Hong et al.,48  
  2014

MMSE Digit span–forward,  
  Stroop color test

Phonemic fluency test,  
  Semantic fluency test

BNT RCFT delayed  
   recall, SVLT  
delayed recall

RCFT copy BDI

Jenny  
   et al.,45  
2020

MMSE Not declared Not declared Not declared Not declared Not declared BDI, BAI

Lehrner  
   et al.,46 
2014

MMSE AKT, Digit symbol test,  
   Symbol counting,  
TMT-B, TMT-B  
minus A

TMT-A, Planning Maze  
   test, Five Point test,  
Stroop test, Phonemic  
fluency test

Semantic fluency  
  test, BNT

Verbal selective  
  reminding test

- BDI-II

Mills et al.,37  
  2020

MoCA MoCA items–attention  
  and language

(Visuospatial/executive  
   function domain) MoCA  
items–TMT, cube copy,  
and clock copy

MoCA  
   items–language, 
naming, and  
abstraction

MoCA items– 
   delayed recall  
and orientation

(Visuospatial/ 
   executive function  
domain) MoCA  
items–TMT,  
cube copy, and  
clock copy

BDI

Ophey  
   et al.,50 
2022

MMSE,  
  PANDA

Digit span–forward,  
  Digit span–backward

WCST, Alternating  
   category fluency test,  
Phonemic fluency test

BNT, MMSE  
   language task,  
Semantic fluency  
test

PANDA learning,  
   PANDA delayed  
recall, MMSE  
delayed recall

Block span–forward,  
   Block span– 
backward, MMSE  
pentagon, PANDA  
spatial imagery  
task

BDI-II
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Association between subjective cognitive complaints 
and objective cognitive performance

SCCs are considered a potential risk factor for future cogni-
tive decline, and many researchers have speculated about sub-
tle cognitive decline in cognitively normal patients with SCCs, 
even when they show normal performance on standardized cog-
nitive tests. Eleven of the selected studies reported a relationship 
between SCCs and objective cognitive function.33,36-39,41,42,44,47-49 
In six studies, patients with SCCs showed lower performance in 
visuospatial function,41,42 verbal fluency,44 inhibitory control abil-
ity,38 and memory function36,37,41 in comparison with patients 
without SCCs. However, no significant differences between pa-
tients with and without SCCs were found in three studies.39,47,48 
In one study, the presence of SCC was associated with a lower 
MoCA score, but this association was lost when adjusted for de-
pressive symptoms.33 Hong et al.49 also reported lower semantic 
fluency in PD patients with SCCs than in non-PD individuals 
with SCCs. It remains unclear whether there is minimal objec-
tive cognitive decline in cognitively normal patients with SCCs; 
however, it is noteworthy that three36,37,41 of four studies with large 
sample sizes (n > 150)36,37,39,41 commonly reported lower memory 
function in participants with SCCs than in those without SCCs.

The predictive value of subjective cognitive complaints 
for future cognitive decline

To demonstrate that SCCs can predict future cognitive dete-
rioration, it is important to prove their clinical significance. Eight 
studies investigated whether SCCs are associated with future cog-
nitive decline. Among them, five studies reported that SCCs were 

predictive of subsequent cognitive impairment. Patients with 
SCCs exhibited a greater reduction in attention,36,39 executive func-
tion,36,39,48 and memory function48 than those without SCCs. The 
presence of SCCs at baseline was associated with more frequent 
development of MCI at follow-up assessments in the 2-year,43 
2.4-year,48 and 3-year37 longitudinal observations. Purri et al.39 
demonstrated that patients with baseline SCCs were more likely 
to progress to MCI or dementia in a 5-year follow-up study. Gal-
tier et al.47 also reported that conversion to dementia was more 
frequent in patients with SCCs (4 of 12) than in those without 
SCCs (1 of 7), but the difference was not statistically significant 
due to the small sample size. However, two studies sharing cohort 
data showed conflicting results. AlDakheel et al.32 assessed SCCs 
using three tools (NBI, single question, and MDS-UPDRS ques-
tion 1.1), and none predicted cognitive decline. Moreover, none 
of the NBI items predicted the development of cognitive impair-
ment in cognitively normal patients at baseline.35 Although diver-
sity in the measurement of SCCs, follow-up duration, assessment 
of cognitive performance, and sample size might have contrib-
uted to the conflicting results, the consistent results justify the 
significance of SCCs. Therefore, research focusing on defining 
and assessing SCCs for the best prediction of future decline is 
expected to be planned in the future.

Association between subjective cognitive complaints 
and psychiatric problems

Since the development of the concept of SCCs, the possibili-
ty that SCCs are another facet of depression has been debated. 
Memory complaints are a symptom of depression,68 which is 

Table 2. Details of the neuropsychological assessment of the included studies (continued)

Study
Global 

cognition
Attention and 

working memory
Executive function Language Memory

Visuospatial 
function

Anxiety, 
depression, 
and apathy

Pan et al.,38  
  2021

MoCA, MMSE Digit span–backward,  
   TMT-A, Stroop  
color-word test

TMT-B, Clock drawing  
   test, Verbal fluency test

BNT, WAIS-III  
  Similarities

AVLT, LMT JLOT, HVOT HADS-D,  
  HADS-A

Purri et al.,39  
  2020

MoCA,  
  MDRS-2

TMT-A, SDMT Letter-number  
   sequencing, Phonemic  
fluency test, TMT-B

BNT, Semantic  
  fluency test

HVLT-R JLOT, Clock drawing  
  test

GDS-15

van Balkom  
   et al.,40 
2022

MoCA Stroop color-word test,  
  Digit span

Pentagon copy, Tower  
   of London, Letter  
fluency test

BNT, Category  
  fluency test

RAVLT, Location  
  learning test

RCFT, Visual form  
  discrimination test

PAS, AS,  
  BDI

Xiao et al.,41  
  2021

MoCA MoCA attention domain MoCA visuospatial/ 
  executive ability domain

MoCA language,  
  naming domains

MoCA memory  
  domain

MoCA visuospatial/ 
   executive ability  
domain

HADS-D,  
   HADS-A, 
LARS

SCOPA-COG, Scales for Outcomes in Parkinson’s Disease-COGnition; MoCA, Montreal Cognitive Assessment; MMSE, Mini-Mental State Examina-
tion; PANDA, Parkinson Neuropsychometric Dementia Assessment; MDRS-2, Mattis Dementia Rating Scale-2; TMT, Trail-Making Test; WMS, 
Wechsler Memory Scale; WAIS, Wechsler Adult Intelligence Scale; FAB, Frontal Assessment Battery; RCFT, Rey-Osterrieth Complex Figure Test; 
SDMT, Symbol Digit Modality Test; AKT, Alters-Konzentrations-Test; WCST, Wisconsin Card Sorting Test; BNT, Boston Naming Test; CVLT, California 
Verbal Learning Test; RAVLT, Rey Auditory Verbal Learning Test; ADAS-Cog, Alzheimer’s Disease Assessment Scale-Cognitive; LMT, Logical Mem-
ory Test; HLVT-R, Hopkins Verbal Learning Test-Revised; JLOT, Judgment of Line Orientation Test; HVOT, Hooper Visual Organization Test; HADS-
D, Hospital Anxiety Depression Scale, depression subscale; HADS-A, Hospital Anxiety Depression Scale, Anxiety subscale; AS, Apathy Scale; GDS, 
Geriatric Depression Scale; BDI, Beck Depression Inventory; SVLT, Seoul Verbal Learning Test; BAI, Beck Anxiety Inventory; AVLT, Auditory Verbal 
Learning Test; PAS, Parkinson Anxiety Scale; LARS, Lille Apathy Rating Scale.
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common even in the early stages of PD.69 Therefore, many stud-
ies on SCCs in PD have assessed depressive symptoms. Eight 
of the selected studies reported that SCCs were associated with 
depression,33,34,36,37,39,41,45,50 whereas six studies did not observe a 
significant association.38,42,44,46-48 In particular, two studies report-
ed that the impact of SCCs on lower cognitive performance33 and 
faster cognitive decline39 disappeared when adjusted for depres-
sive scores. Although the association between depression and 
SCCs remains controversial, it has been suggested that depression 
is worth assessing in all research on SCCs in patients with PD.

Other psychiatric problems, including anxiety and apathy, also 
occur frequently in PD.70,71 Anxiety and apathy were less frequent-
ly explored but appeared to be related to SCCs in most studies. 
Four studies reported an association between SCCs and anxi-
ety,33,34,41,42 whereas two studies did not.38,45 Only three studies33,34,41 
assessed apathy, but all reported a significant association between 
apathy and SCCs.33,34,40,41 In addition, they related to SCCs in the 
same way as depression in four33,34,38,41 out of six studies;33,34,38,41,42,45 
therefore, whether anxiety and apathy are independent of depres-
sion should be explored.

Biomarkers for subjective cognitive complaints
Biomarkers can provide convincing evidence that SCCs are 

associated with pathological changes in PD or other coexisting 
conditions. However, only three neuroimaging studies have been 
conducted in this regard. The first voxel-based morphometry 
study demonstrated decreased gray matter density in the frontal 
and parietal areas and poorer performance on verbal fluency and 
attention tasks in cognitively normal patients with SMCs than in 
patients without SMCs.44 Another study reported that cognitive-
ly normal PD patients with SMCs showed less cortical thickness 
in the frontal, parahippocampal, and occipital areas and poorer 
performance in semantic fluency than cognitively normal non-
PD subjects with SMCs.49 A recent positron emission tomogra-
phy study found a correlation between higher SCC scores and de-
creased metabolism in the right angular gyrus, bilateral middle 
temporal gyrus, bilateral occipital regions, and left middle fron-
tal gyrus.50 However, the significance of all three studies was ob-
served in the uncorrected analyses and disappeared after false 
discovery rate correction. The observed changes in patients with 
SCCs seem to be related to PD-specific features; however, it is not 
evident that SCCs reflect a pathological burden related to cogni-
tive impairment in PD.

Many biomarkers are linked to cognitive impairment in PD, 
including genetic mutations or variants in APOE,72,73 GBA,74,75 
MAPT,76 amyloid beta 1–42 concentration in the cerebrospinal 
fluid,77,78 and positron emission tomography imaging findings 
for abnormal protein aggregation.79-81 The concept of SCCs in PD 
as a prodromal symptom of cognitive impairment is controver-

sial; therefore, research demonstrating a significant association 
between SCCs and these biomarkers could justify the clinical 
importance of SCCs.

Clinical trials for subjective cognitive complaints
Only one clinical trial has been conducted on patients with 

SCCs,40 and the trial aimed to assess the efficacy of cognitive train-
ing on cognitive function in patients with PD. Patients with SCCs, 
regardless of their cognitive level (n = 140), were enrolled and ran-
domized. The experimental and active control groups were trained 
for eight weeks using online-based cognitive training or nonspe-
cific cognitive engagement, respectively. The results showed no 
group differences in the Tower of London accuracy in both anal-
yses with the entire population and the cognitively normal sub-
group (15 cognitive training and 13 active control).

CONCLUSION

The techniques used for the assessment of SCCs show a wide 
range of methodological differences. Accordingly, the frequency 
of SCCs has varied, and the results from previous studies have 
been inconsistent. This inconsistency has been a major obstacle 
to the accumulation of evidence and reproduction of reported re-
sults. Thus, there is a clear need to reach a consensus on the defi-
nition and assessment of SCCs in cognitively normal PD patients.

Previous studies have reported relatively low performance in 
particular cognitive domains in cognitively normal patients with 
SCCs; however, the actual association of SCCs with subtle cog-
nitive impairments remains unclear. Meanwhile, the presence 
of SCCs at baseline is related to faster cognitive decline or more 
frequent conversion to MCI or dementia in most studies, which 
strongly suggests the clinical importance of SCCs in the preclini-
cal stage of cognitive decline. Only a few biomarker studies have 
described the organic changes relevant to cognitive impairment 
in PD. The accumulation of data from biomarker studies will 
provide powerful evidence for the existence of SCCs and reveal 
the pathophysiological characteristics of SCCs.
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