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Introduction: According to the Movement Disorder Society (MDS), subjective cognitive complaints (SCC) are a
diagnostic criterion for PD-mild cognitive impairment (PD-MCI); however, studies often do not incorporate SCC
when classifying PD-MCI. This inconsistent use may reflect mixed findings regarding the association between
SCC and objective measures of cognitive impairment. Our study aimed to describe the extent that inclusion/
exclusion of SCC affects the occurrence of PD-MCI, and if the inclusion of SCC is associated with faster cognitive
decline and cerebrospinal fluid markers (CSF) of alpha-synuclein, amyloid beta, total tau, and phophorylatedtau.
Methods: Individuals with PD (N = 358) from the PPMI cohort whom completed measures of neuropsychological
performance, subjective cognitive complaints, motor severity, and CSF markers were included. Participants were
classified as cognitively normal (CN), PD-MCI with subjective cognitive complaints (PD-MCI + SCC) and PD-MCI
without subjective cognitive complaints (PD-MCI –SCC).
Results: PD-MCI rates were consistently higher (16.5–19.1%) across the 5 years when SCC was not included in the
diagnostic criteria as opposed to when SCC was included (4.4–11.0%). PD-MCI + SCC experienced greater
cognitive decline and had significantly higher levels of tau/ab and p-tau/ab relative to both the CN and PD-MCI SCC groups.
Conclusions: Inconsistent implementation of an SCC requirement in PD-MCI classifications may have important
implications in terms of the occurrence of PD-MCI and its prognostic value. Classifying PD-MCI only using
neuropsychological cut-off criterion, without regard to SCC, may lead to higher rates of PD-MCI. Inclusions of
SCC in PD-MCI criteria in newly diagnosed PD participants may strengthen the ability to detect individuals at risk
for future cognitive decline, though it is possible that this decline is related to Alzheimer’s disease changes rather
than worse PD pathology.

1Introduction
Parkinson’s Disease (PD) is a neurodegenerative disorder occurring
mostly in the older adult population and is characterized by both motor
and non-motor symptoms. One common non-motor symptom is cogni
tive impairment. Some symptoms of cognitive impairment in PD pa
tients include deficits in attention, executive functioning, and memory
[1]. Development of severe cognitive impairments in the form of Par
kinson’s disease dementia (PDD) is seen in 83% of PD patients within 20
years of disease duration [2]. The time of onset from the initial PD
diagnosis is varied, with a mean of 10.9 years [2]. Once PDD has onset,

patients have a median survival rate of 54 months [2].
Parkinson’s Disease Mild Cognitive Impairment (PD-MCI) is defined
as cognitive decline that is greater than average for the individual’s age,
but not severe enough to interfere with independence in daily func
tioning [3,4]. Among PD cohort studies, 19–55% of PD patients met the
diagnostic criteria for PD-MCI [4,5]. PD-MCI has become a topic of in
terest because PD-MCI predicts a shorter time to development of PDD
compared to cognitively normal PD patients [6]. From a systematic re
view of 39 articles, approximately 20% of those with PD-MCI converted
to PDD within 3 years [7].
PD-MCI diagnostic criteria from the Movement Disorder Society
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(MDS) requires both a subjective cognitive complaint (SCC) and objec
tive cognitive deficits on neuropsychological tests [8]. SCC are
commonly defined as a patient, caregiver/study partner, or clinician
observation of declines in cognitive abilities [8]. Prior to the publication
of the MDS PD-MCI criteria, a critical review of eight studies on PD-MCI
found that only one study used SCC as a diagnostic criterion for PD-MCI
[4,9]. A more recent review found 207 studies that used the MDS
PD-MCI criteria but did not mention or use SCC in their criteria [10]. In
contrast, only 112 studies did utilize the SCC criterion; albeit only 26 of
the 112 studies operationally defined SCC [10]. Clearly, there is
inconsistent utilization of SCC in PD-MCI classifications despite clearly
published criteria.
One potential reason for the inconsistent use of SCC in PD-MCI
criteria is that studies demonstrating an association between SCC and
cognitive impairment are mixed. One study found no association be
tween SCC and PD-MCI nor cognitive decline over time [11]. However,
other studies have reported an association between SCC and objective
measures of cognitive impairment. The Vienna Mild Cognitive Impair
ment and Cognitive Decline in Parkinson’s Disease Study included 248
healthy controls and 104 PD patients [12]. They found that only 7% of
controls reported SCC compared to 16% of PD patients [12]. This per
centage increased to 31% reporting SCC in PD patients who also showed
memory deficits on neuropsychological testing. Another study found
that the severity of SCC was correlated with objective cognitive per
formance as measured by the Korean versions of the Mini Mental State
Examination and the Montreal Cognitive Assessment (MOCA) [13].
Similarly, Purri et al. found PD patients with SCC displayed worse global
cognition than PD patients without SCC, suggesting SCC may be prog
nostically useful in identifying cognitive impairment [14].
Cerebrospinal fluid (CSF) biomarkers such as tau and amyloid beta
(ab) are associated with cognitive dysfunction in PD. Higher amounts of
CSF total (t-tau) and phosphorylated tau (p-tau) were associated with
poorer global cognition performance as measured by the Mini Mental
State Examination (MMSE) and the Montreal Cognitive Assessment
(MoCA) [15,16]. The Norwegian ParkWest Study found CSF markers of
amyloid burden were associated with memory impairment among in
dividuals newly diagnosed with PD [17]. Post-mortem mortem findings
revealed that 75% of individuals with PD-MCI had significant amount of
Alzheimer’s pathology in the hippocampus and limbic regions (i.e.
Braak stage III & IV) [18]. Additionally, cortical amyloid or tau pa
thology (i.e. Braak stage V & VI) are present in 94% of individuals with
PDD [19]. These post-mortem findings are consistent with a
meta-analysis finding that CSF markers of amyloid beta (pooled stan
dard mean difference [Std.MD] = − 0.60, 95% CI = − 0.75 to − 0.45),
total tau (pooled Std.MD = 0.21, 95% CI = 0.06 to 0.35), and phos
phorylated tau (pooled Std.MD = 0.36, 95% CI = 0.02 to 0.69)were
aberrant among individuals with PDD relative to cognitively intact PD
patients [20]. Findings suggest that cognitive impairment in PD may be
multifaceted and at least partially associated with Alzheimer’s
pathology.
Although past studies are inconsistent regarding whether or not SCC
is associated with objective measures of cognitive impairment, and few
studies have examined how the inclusion/exclusion of SCC affects the
rate of PD-MCI classification and prognostic utility of PD-MCI. There
fore, we will first describe the extent that inclusion/exclusion of SCC in
PD-MCI criteria affects the frequency of PD-MCI. Second, we will
investigate whether inclusion/exclusion of SCC in PD-MCI criteria is
associated with cognitive decline and CSF markers of amyloid, tau, and
alpha synuclein. Specifically, we will compare three groups: 1) in
dividuals with PD-MCI and SCC (PD-MCI + SCC); 2) individuals with
PD-MCI without SCC (PD-MCI-SCC); 3) cognitive normal individuals
with PD (CN). The rationale for comparing these groups is not because
we are suggesting that PD-MCI-SCC should be considered as a future
diagnostic group (e.g. SCC should not be an exclusion for PD-MCI).
Rather, if SCC is an important criterion for classifying PD-MCI, then
we would expect group differences among the PD-MCI groups with and

without SCC (e.g. the PD-MCI + SCC groups with have worse outcomes
relative to the PD-MCI-SCC group). Conversely, if SCC is not an impor
tant criteria for classifying PD-MCI (as is commonly practiced in the
literature) then we would not expect group differences between the PDMCI groups with and without SCC.
2Methods
2.1Study design & participants
This study utilized data taken from the Parkinson’s Markers Initia
tive (PPMI) database (http://www.ppmi-info.org/data). The PPMI is an
international longitudinal observational study conducted at multiple
sites and designed to identify various biomarkers in PD. The data was
downloaded from the PPMI database in February 2019. At enrollment,
participants were newly diagnosed and followed for up to 5 years
(baseline and 5 annual follow-ups); however, data on SCC was not
routinely collected until the 1st annual follow-up; therefore this sec
ondary analysis only utilizes data from the first through fifth annual
follow up. From the 487 individuals with PD enrolled, 127 participants
were excluded for missing SCC data and two participants were excluded
due to the presence of PDD (based on 1.5 SD below the mean on two
neuropsychological tests and reported functional impairment) at the
first available assessment. This resulted in a total of 358 participants.
Additionally, All participants provided informed consent and approval
from the Institutional Review Board (IRB) was obtained at each site.
2.2Cognitive measures
Participants completed a series of neurocognitive tests at each
annual visit. These tests included Hopkins Verbal Learning Test (HVLTII; trials 1–3 and delayed free recall) assessing verbal learning and verbal
delayed recall, Letter-Number Sequencing (LNS) assessing attention/
working memory, Judgment of Line Orientation (JOLO) measuring vi
suospatial function, Animal Fluency measuring verbal fluency, and
Symbol Digit Modalities Test (SDMT) assessing processing speed. The
Montreal Cognitive Assessment (MOCA) assessed global cognitive
functioning.
2.3SCC criteria
Participants and/or study partners were asked a simple yes or no
question indicating whether they have observed a decline in cognitive
functioning in the participant. MCI participants were categorized as
having a cognitive complaint if either the participant, study partner, or
both individuals endorsed decline.
3.4. PD-MCI criteria
Participants were classified into the following grou2.4ps: cognitively
normal (CN), PD-MCI with subjective cognitive complaints (PD-MCI +
SCC) or PD-MCI without subjective cognitive complaints (PD-MCI –SCC)
at each time point. PD-MCI criteria was consistent with MDS Level 1
(abbreviated assessment) [8]. Individuals were classified as PD-MCI +
SCC if two or more neuropsychological scores fell greater than 1.5 SD
below the normative mean score and the participant and/or study
partner endorsed that the participant had experienced cognitive decline.
Conversely, participants were classified as PD-MCI –SCC if two or more
neuropsychological scores fell greater than 1.5 SD below the mean score
but both the participant and the study partner subjectively denied the
presence of cognitive decline. The MOCA was not used for classifying
PD-MCI because it was used as a separate outcome/measure of cognitive
functioning.
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2.5Motor severity

ratio: tau/ab, p-tau/ab, and p-tau/tau, and asyn. Independent variables
included: group (CN, PD-MCI –SCC, and PD-MCI + SCC), occasion, age,
motor severity, gender, and education. Statistical significance was
evaluated at the alpha = 0.05 level.

The clinician rated MDS Unified Parkinson’s Disease Rating Scalepart III motor scale (UPDRS-III) was used to assess the severity of
motor symptoms with higher scores representing more severity.

3Results

2.6CSF markers

Participants included 358 individuals diagnosed with PD. Baseline
sample information can be found in Table 1. Sample size at each occa
sion is available in Supplemental Table 1. Regarding the source of SCC,
the patient was the sole source of data for 88.1% of cases, a study partner
for 0.4% of cases, and both the patient and a study partner for 11.4% of
cases. In the final year (year 5) 13 individuals met criteria for PDD based
on criteria of 1.5 SD below the mean on two cognitive tests and reported
functional impairment. Of these 13 individuals, at the first available
assessment 3 were CN, 2 were PD-MCI –SCC and 8 were PD-MCI + SCC.

For details on collection, shipment, storage and standard operating
procedures at each site, see the biologics manual ppmi.info.org. Briefly,
a lumbar puncture was performed to collect 15–20 mL of CSF from
participants during 1st, 2nd and 3rd annual follow-ups. Samples were
analyzed using an enzyme-linked immunosorbent assay (ELISA) to
detect tau (total tau), phosphorylated tau (p-tau), amyloid beta (ab), and
alpha-synuclein (asyn). The Elecsys electrochemiluminescence immu
noasssays on cobas e 601 platform were used. Tau and ab markers were
examined as ratios: tau/ab, p-tau/ab and p-tau/tau. Ratios were log
transformed to reduce problematic skewness and kurtosis. Asyn was not
transformed (skewness and kurtosis values were less than 2). The tau/ab
and p-tau/ab ratios are markers of Alzheimer’s disease pathologies,
while Asyn was included as a marker of PD/Lewy body pathology.

3.1Aim 1. SCC criteria and PD-MCI frequency
The frequencies of PD-MCI status over the 5 years of the study were
examined among the three groups (CN, PD-MCI, PD + MCI; Fig. 1).
When SCC was included in diagnostic criteria, rates of PD-MCI ranged
from 4.4% to 11%. When SCC was not required as diagnostic criteria (i.
e. combining both the PD-MCI-SCC and PD-MCI + SCC groups) the rates
of PD-MCI ranged from 16.5% to 19.1%.

2.7Statistical analyses
Aim 1 examined the occurrence of PD-MCI as a function of inclusion/
exclusion of SCC in the PD-MCI classification criteria. The frequency of
each group (CN, PD-MCI + SCC, PD-MCI –SCC) was examined over the 5
years of the study.
Aim 2 examined if inclusion of SCC in PD-MCI criteria was associated
with cognitive performance and CSF markers. First, multilevel modeling
(MLM) was used to examine group differences (CN, PD-MCI –SCC, and
PD-MCI + SCC) in trajectories of global cognition (MOCA). MOCA scores
were entered as the dependent variable and group was entered as an
independent variable. Additional independent variables included age at
baseline, motor severity, gender, education, occasion (1st, 2nd, 3rd, 4th,
and 5th annual follow-up visits) and a group × occasion interaction
term. Random intercept and slope effects were modeled for all timevarying parameters (e.g. motor severity, occasion, group × occasion
interaction).
Similar analyses were repeated with CSF biomarkers entered as the
dependent variable. Separate analyses were conducted for each marker

3.2Aim 2. SCC criteria, cognitive decline and CSF markers
Multilevel modeling examined if inclusion of SCC, relative to
exclusion of SCC, in PD-MCI criteria was associated with performance on
a separate measure of global cognition (MOCA; Table 2). Analyses
revealed a significant group × time interaction (Fig. 2). Specifically, the
PD-MCI + SCC group experienced greater decline in global cognition
relative to the other two groups. The CN and PD-MCI –SCC groups did
not significantly differ. Worse performance on global cognition was also
associated with older age, male gender, fewer years of education and
more severe motor symptoms.
Multilevel modeling also examined if inclusion of SCC, relative to
exclusion of SCC, in PD-MCI criteria was associated with Alzhiemer’s
disease and PD CSF markers. Analyses revealed the PD-MCI + SCC group
had significantly higher levels of tau/ab and p-tau/ab relative to both

Table 1
Demographic and clinical information at the first available assessment.
CN (n = 299)

PD-MCI –SCC (n = 26)

PD-MCI + SCC (n = 33)

p

Contrast

M

SD

M

SD

M

SD

Age
% Male
% White
Education
MDS-UPDRS III

61.1
65.6%
93.3%
15.7
26.4

10.0
–
–
2.8
10.8

61.3
73.1%
92.3%
15.0
31.4

8.7
–
–
2.4
14.8

65.5
63.6%
81.8%
15.00
30.8

8.4
–
–
3.7
13.4

0.047
0.710
0.076
0.292
0.047

Hoehn & Yahr Stage
LEDD
MOCA
Immediate Verbal
Recall
Delayed Verbal
Recall
Working Memory
Animal Fluency

1.7
305
26.9
24.8

0.5
212
2.5
5.0

1.8
296
24.0
18.8

0.5
239
3.4
3.9

1.9
338
22.0
16.8

0.5
199
4.7
4.1

0.364
0.881
<0.001
<0.001

CN
–
–
–
CN
CN
–
–
CN
CN

8.8

2.7

6.4

2.3

4.5

2.8

<0.001

CN > MCI-SCC > MCI + SCC

10.8
21.9

2.5
5.5

8.7
15.9

2.9
4.2

6.9
15.6

2.8
5.0

<0.001
<0.001

Processing Speed
Line Orientation

42.5
13.2

9.0
1.8

30.7
11.4

9.3
3.1

23.1
10.4

11.7
3.4

<0.001
<0.001

CN
CN
CN
CN
CN
CN

< MCI + SCC

< MCI-SCC,
< MCI + SCC
> MCI-SCC > MCI + SCC
> MCI-SCC > MCI + SCC

> MCI-SCC > MCI + SCC
> MCI-SCC,
> MCI + SCC
> MCI-SCC > MCI + SCC
> MCI-SCC,
> MCI + SCC

CN = cognitively normal, MCI- SCC = mild cognitive impairment without subjective cognitive complaints, MCI + SCC = mild cognitive impairment with subjective
cognitive complaints, MDS-UPDRS III = Movement Disorder Society Unified Parkinson’s Disease Rating Scale- Part III; LEDD = levodopa equivalent daily dose MOCA
= Montreal Cognitive Assessment.
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Fig. 2. Group Differences in Cognition. Cognition is depicted as the standard
ized predicted value. CN = cognitively normal, MCI- SCC = mild cognitive
impairment without subjective cognitive complaints, MCI + SCC = mild
cognitive impairment with subjective cognitive complaints.

Fig. 1. Relative Frequency of PD-MCI With and Without a SCC Criterion. CN =
cognitively normal, PD-MCI = mild cognitive impairment, PD-MCI + SCC =
mild cognitive impairment with subjective cognitive complaints.
Table 2
Subjective cognitive complaint and cognitive outcome.
Parameter

Standardized
Estimate

95% CI

p-value

CN vs. PD-MCI + SCC X Time

− 0.18

0.009

PD-MCI-SCC vs. PD-MCI + SCC
X Time
CN vs. PD-MCI + SCC

− 0.14

PD-MCI-SCC vs. PD-MCI + SCC.

− 0.41

Male Sex/Gender
Age at Baseline

0.08
− 0.34

MDS-UPDRS III

− 0.13

Education

0.15

− 0.31 to
− 0.04
− 0.24 to
− 0.02
− 1.0 to
− 0.70
− 0.55 to
− 0.26
0.01 to 0.15
− 0.42 to
− 0.26
− 0.19 to
− 0.06
0.07 to 0.22

Occasion

0.07

0.04 to 0.11

Between-Person Pseudo R2
Within-Person Pseudo R2

0.602
0.279

− 0.88

0.018
<
0.001
<
0.001
0.036
<
0.001
<
0.001
<
0.001
<
0.001

Fig. 3. Group Differences in CSF Markers. CSF markers were log transformed
and the predicted values are depicted. AB = amyloid beta; CN = cognitively
normal, MCI- SCC = mild cognitive impairment without subjective cognitive
complaints, MCI + SCC = mild cognitive impairment with subjective cogni
tive complaints.

the CN and PD-MCI –SCC group (Fig. 3; Table 3). There were no sig
nificant group differences in p-tau/tau and asyn (Supplemental Table 2).
4Discussion
The 2012 Movement Disorder Society (MDS) published criteria for
PD-MCI had minimal discussion on the SCC criterion [8]. The rationale
provided was that a report of SCC from the patient, informant, or
clinician would increase the likelihood of capturing a change in cogni
tive functioning. Due to the lack of a strong rationale, and inconsistent
findings for the associations between SCC and cognitive impairment, it is
not surprising that the majority of studies on PD-MCI do not utilize the
SCC criterion proposed by the MDS taskforce.
Findings from this paper suggest that inclusion/exclusion of SCC may
have important implications for PD-MCI criteria among relatively newly
diagnosed PD patients. Specifically, the percentage of patients classified

Dependent Variable = Montreal Cognitive Assessment. CN = cognitively
normal, MCI-SCC = mild cognitive impairment without subjective cognitive
complaints, MCI + SCC = mild cognitive impairment with subjective cognitive
complaints; MDS-UPDRS III = Movement Disorder Society Unified Parkinson’s
Disease Rating Scale- Part III.
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impairment [26]. They found that SCC provided by participants corre
lated more with depression, anxiety and neuroticism than objective
cognitive performance. Although SCC may be associated with psychi
atric complications, the conclusion ‘SCC holds minimal value’ may be an
overgeneralization. Researchers likely have two concerns regarding the
SCC criterion in PD-MCI: 1) patients may exaggerate/hyperfocus on
benign cognitive complaints; 2) patients may lack insight/awareness or
concern about the severity of the cognitive impairment. Although these
concerns may be reasonable in some patients, the other MDS PD-MCI
criteria may reduce these concerns. Most obviously, PD-MCI criteria
requires objective evidence of cognitive impairment in the form of
neuropsychological testing. Although individuals with PD-MCI may still
have a subjective complaint that is out of proportion to the objective
deficits, by definition all complaints from individuals with PD-MCI will
have at least some validity. Second, the fact that the MDS PD-MCI
criteria allows the cognitive complaint to come from either the pa
tient, informant or clinician may reduce concerns of lack of insight from
a single source.
The rationale for requiring SCC in PD-MCI criteria is that it may
increase the likelihood of capturing a change in cognitive functioning, in
contrast to longstanding cognitive weaknesses that may be relatively
common and non-pathological. A review of neuropsychological testing
in healthy normative adults revealed that impaired scores are common
when participants are presented with a battery of multiple tests [27].
Approximately 72–75% of healthy individuals score 1 SD below the
mean at least two tests when more than 20 scores are administered [28,
29]. Although this number drops if fewer tests are administered (35% of
healthy individuals have ≥2 scores in the impaired range when 10 tests
are administered) it suggests non-pathological low scores are quite
common in the normative population. Indeed, results from the current
study found individuals with objective impairments but without SCC (i.
e. the PD-MCI –SCC group) in general did not experience declines over
the five annual assessments. Inclusion of SCC in addition to objective
neuropsychological testing may be an efficient means to increase con
fidence that PD-MCI is reflective of pathological declines in cognitive
functioning rather than long standing and non-pathological weaknesses.
While SCC may contribute greater prognostic certainty for predicting
early cognitive decline, the PD-MCI + SCC group displayed significantly
higher levels of biomarkers indicative of Alzheimer’s disease pathology
compared to the CN and PD-MCI –SCC groups, but not alpha-synuclein.
These findings suggest that individuals classified as PD-MCI + SCC may
be experiencing comorbid Alzheimer’s disease pathology, which could
be related to their faster cognitive declines. Another cohort study of
individuals newly diagnosed with PD found tau (MAPT H1/H1) geno
type and a “posterior cognitive profile” were associated with PDD within
the first 5 and 10 years of diagnosis [30]. Indeed, pathological studies
have confirmed that comorbid AD is present in approximately 20%–33%
of PD cases and that amyloid pathology is associated with a more rapid
cognitive decline [31]. In the AD literature, SCC is a common require
ment in amnestic mild cognitive impairment (a-MCI) diagnostic criteria
set by [32]. However, studies examining the association between SCC
and amyloid burden have been inconsistent among individuals with
MCI/AD [33,34]. The inclusion of SCC in PD-MCI, particularly in rela
tively newly diagnosed PD, may be detecting individuals experiencing
comorbid PD and AD pathology who are at increased risk for more rapid
cognitive decline.
There are limitations worth noting within this study. The sample
consisted of relatively newly diagnosed PD patients, who may display
lower rates of PD-MCI compared to patients who have had a longer
diagnosis. The frequency of PD-MCI has been shown to increase with
age, disease duration, and severity [7]. Additionally, the cognitive bat
tery was relatively limited and PD-MCI classification was based on only
6 cognitive scores across 5 tests. Although the battery assesses aspects of
cognition that are commonly subsumed under the domain of executive
functioning (e.g. verbal fluency, working memory), other common as
pects of executive functioning were not assessed (e.g. inhibition,

Table 3
Subjective cognitive complaint and CSF markers.
Parameter

tau/AB

p-tau/AB

Estimate

95% CI

p-value

Estimate

95% CI

p-value

CN vs. PDMCI +
SCC
PD-MCISCC vs
PD-MCI
+ SCC
Male Sex/
Gender
Age

− 0.31

− 0.55
to
− 0.05
− 0.52
to
− 0.08

0.007

− 0.26

0.015

0.018

− 0.26

− 0.47
to
− 0.05
− 0.51
to
− 0.02

0.633

− 0.04

<0.001

0.25

− 0.04

0.249

− 0.05

0.069

0.03

Education

0.09

0.098

0.11

− 0.23
to 0.16
0.15 to
0.35
− 0.12
to 0.02
− 0.04
to 0.10
0.01 to
0.21

0.713

MDSUPDRS III
Occasion

− 0.25
to 0.15
0.15 to
0.35
− 0.12
to 0.03
− 0.01
to 0.13
− 0.02
to 0.19

BetweenPerson
Pseudo R2
WithinPerson
Pseudo R2

0.171

0.130

0.076

0.191

− 0.30

− 0.05
0.25

0.06

0.035

<0.001
0.198
0.353
0.037

CI = confidence interval; AB = amyloid beta; CN = cognitively normal, MCISCC = mild cognitive impairment without subjective cognitive complaints, MCI
+ SCC = mild cognitive impairment with subjective cognitive complaints; MDSUPDRS III = Movement Disorder Society Unified Parkinson’s Disease Rating
Scale- Part III.

as PD-MCI was larger when SCC was not a diagnostic requirement
(16.5%–19.1%) compared to when it was a requirement (4.4%–11.0%).
Researchers generally do not utilize SCC in PD-MCI criteria and typically
report the rates of PD-MCI to be ranging from 18.9 to 55% [14,15]. Past
studies incorporating SCC in PD-MCI criteria report PD-MCI to be pre
sent in 21–24% of participants [21–23]. Consistent with our results, the
presence of PD-MCI in past studies is considerably higher when SCC is
excluded from criteria. This raises the possibility of inflated rates when
SCC is not a requirement for PD-MCI classification, or potentially an
underestimate when SCC is utilized in PD-MCI classifications.
A review article of PD-MCI suggests that varied prevalence in the
literature may be a result of differing methods of criteria, including a
SCC requirement [24]. Another review by Kjeldsen and Damholdt sug
gests the lack of a SCC requirement has to do with inconsistency in scale
of measurement, though standardized measures of SCC do exist [10].
Furthermore, evidence suggests standardized measures have reasonable
reproducibility, and certain measures may have the added benefit of
assessing complaints across cognitive domains as opposed to a single
construct [25]. Continued work to establish a widely-recognized stan
dard approach for assessing SCC may lead to improved uniformity in the
rates of PD-MCI reported in the literature.
Results from the current study demonstrate that the rate of cognitive
decline was fastest among the PD-MCI + SCC group, relative to CN and
PD-MCI –SCC groups.. This suggests that failure to utilize the SCC cri
terion in PD-MCI classifications (i.e. combining the PD-MCI + SCC and
the PD-MCI –SCC groups) may dilute or weaken group differences be
tween PD-MCI and CN on important outcomes. The importance is
highlighted by the fact that a majority of studies do not require SCC
when classifying PD-MCI [4,5,10,22].
The inconsistent use of SCC in PD-MCI criteria likely reflects con
tradicting results on whether SCC is a valid marker of objective cognitive
impairment. Some studies have reported associations between SCC and
objective measures of cognitive functioning [12,14]. However, this has
not been consistent in the literature [11]. One study examined the
relationship between SCC and measures of psychological and cognitive
5
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set-shifting, novel problem solving). Indeed the sample characteristics
(newly onset PD patients) and limited number of neuropsychological
tests may at least partially explain why the reported rates of PD-MCI are
relatively lower than other past studies. The current study used a
single-item yes or no question to determine presence of SCC. While no
standardized measure/method is widely accepted, it is possible that
standardized and more psychometrically sound measures of SCC may
provide meaningful information above and beyond a single item. Given
the possibility that apathy may also play a role in endorsement of SCC,
future studies may wish to examine whether self- or study partner-report
differentially impacts the prognostic value of SCC. Additionally, SCC
was determined from the report of the patient and/or study partner only.
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