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1  |  INTRODUC TION

Parkinson's disease (PD) is the second most common chronic neu-
rodegenerative disease after Alzheimer's disease (AD).1 In addition 

to its defining motor symptoms, PD is characterized by a diverse 
spectrum of non-motor symptoms (NMSs). Cognitive impairment 
is one of the most common NMSs, with PD patients at an approxi-
mately sixfold increased risk of cognitive impairment compared with 
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Objectives: The novel concept of subjective cognitive decline (SCD) in Parkinson's 
disease (PD) refers to subjective cognitive impairment without concurrent objective 
cognitive deficits. This study aimed to determine the prevalence and affective cor-
relates of SCD in de novo PD patients.
Materials and Methods: A total of 139 de novo PD patients underwent comprehen-
sive neuropsychological evaluation. PD patients with SCD (PD-SCD) did not meet 
the diagnostic criteria for mild cognitive impairment in PD (PD-MCI) based on the 
Movement Disorder Society Level II Criteria and were defined by a Domain-5 Score ≥1 
on the Non-Motor Symptoms Questionnaire. Affective symptoms were measured 
using the Hamilton Depression Scale (HAMD) and Hamilton Anxiety Scale (HAMA).
Results: In de novo PD cohort, the prevalence of SCD was 28.1%. PD-SCD patients 
performed significantly better than PD-MCI patients on tests of five cognitive do-
mains. The more commonly affected domains in PD-SCD patients were memory 
(28.2%) and attention/working memory (25.6%). Multivariable linear regression anal-
ysis revealed that PD-SCD was significantly associated with both HAMD (β = 4.518, 
95% CI = 0.754–8.281, p = .019) and HAMA scores (β = 4.259, 95% CI = 1.054–7.464, 
p = .010). Furthermore, binary logistic regression analysis revealed that higher HAMD 
(OR = 1.128, 95% CI = 1.019–1.249, p = .020) and HAMA scores (OR = 1.176, 95% 
CI = 1.030–1.343, p = .017) increased the risk of PD-SCD.
Conclusions: Our findings suggest that SCD is highly prevalent in de novo PD pa-
tients. The presence of PD-SCD is suggestive of an underlying affective disorder.
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healthy individuals.2 Similar to AD,3 the spectrum of cognitive im-
pairment in PD is divided into three stages: an initial, high-risk state 
of subjective cognitive decline (SCD), followed by mild cognitive 
impairment (MCI), and finally progression to dementia.4,5 Both de-
mentia and MCI can severely impact quality of life of PD patients 
and lead to significant economic consequences.6,7 Therefore, SCD in 
PD patients (PD-SCD) has received increasing attention to support 
earlier detection and management of cognitive decline.

According to recent reviews,4,5 the novel concept of PD-SCD 
refers to self-reported cognitive decline compared with one's pre-
vious cognitive status, and normal performance on neuropsycho-
logical tests after controlling for age, gender, and education. This 
suggests that PD-SCD is purely subjective cognitive impairment 
without concurrent objective cognitive deficits, ending the long-
standing confusion about the definition of PD-SCD. Given that most 
previous studies allow for concurrent objective impairment,8–10 the 
prevalence and affective correlates of SCD remain unclear. To date, 
only a few studies have estimated the prevalence of PD-SCD, with 
results ranging from 15.4% to 27.2%.11–13 Furthermore, although 
several studies have reported that PD-SCD is associated with severe 
anxiety/depression symptoms,8,13–15 this relationship is debated due 
to inconsistent reports.16,17

To the best of our knowledge, SCD prevalence and the associ-
ation between the presence of SCD and anxiety/depressive symp-
toms have not been previously investigated in patients with de novo 
PD. To address these gaps, we examined the prevalence of PD-SCD 
and the bidirectional relationship between PD-SCD and affective 
(anxiety and depressive) symptoms in a cohort of de novo PD pa-
tients with SCD defined according to this novel concept.

2  |  MATERIAL S AND METHODS

2.1  |  Participants

A total of 139 de novo PD patients were recruited from the Affiliated 
Brain Hospital of Nanjing Medical University between 2018 and 
2022. The inclusion criteria were as follows: newly diagnosed 
with PD according to the International Parkinson and Movement 
Disorder Society (MDS) clinical diagnostic criteria18; no antiparkin-
sonian drug treatment; in the early- or middle-stage of PD (modified 
Hoehn and Yahr [H-Y] stage ≤3); and successfully completed all clini-
cal data evaluation. Exclusion criteria were a history of neurological 
diseases, psychiatric disorders, or serious medical conditions such 
as active malignancy and end-organ failure. All de novo PD patients 
enrolled were followed up for at least 1 year to confirm the diagnosis 
of PD based on the disease evolution and response to dopaminergic 
replacement therapy.

This study was approved by the Medical Ethics Committee of 
the Affiliated Brain Hospital of Nanjing Medical University (2015-
KY030 and 2019-KY019-01) and conducted in accordance with the 
Declaration of Helsinki. All participants provided written informed 
consent before participating in the study.

2.2  |  Clinical evaluation

Demographic and clinical data were collected for the de novo PD 
patients. The demographic information included age, sex, formal 
education, age at PD onset, and disease duration. Motor evalua-
tion included the Unified Parkinson's Disease Rating Scale (UPDRS) 
part II, UPDRS part III, and modified H-Y stage. Based on Jankovic's 
method,19 PD patients were divided into tremor-dominant (TD), in-
determinate, and postural instability and gait difficulty (PIGD) sub-
types. NMSs were comprehensively assessed using the Non-Motor 
Symptoms Questionnaire (NMSQuest), and NMSQuest domain-5 
contains two questions to assess memory and attention.20,21 Sleep 
problems were assessed using the Parkinson’s Disease Sleep Scale 
(PDSS). Affect was evaluated using the Hamilton Depression Scale 
(HAMD) and Hamilton Anxiety Scale (HAMA).

Global cognition was measured using the Mini-Mental State 
Examination (MMSE) and Montreal Cognitive Assessment Scale 
(MoCA). To adjust for education, a patient's MoCA score (if <30) was 
increased by 1 point if they had ≤12 years of education.22 Various neu-
ropsychological tests were administered to assess the five cognitive 
domains: the Digit Span Test (DST), Trail Making Test A (TMT-A), and 
Stroop Color-Word Test (SCWT) to assess attention/working mem-
ory; the Trail Making Test B (TMT-B), Clock Drawing Test (CDT), and 
Animal Fluency Test (AFT) to assess executive function; the Wechsler 
Adult Intelligence Scale III (WAIS-III) Similarities Test and Boston 
Naming Test (BNT) to assess language; the Auditory Verbal Learning 
Test (AVLT) and Logical Memory Test (LMT) to assess memory; and 
Benton's Judgment of Line Orientation Test (JLOT) and the Hooper 
Visual Organization Test (HVOT) to assess visuospatial function.

2.3  |  Cognitive classifications

PD patients were further categorized as PD with normal cognition 
(PD-NC), PD-SCD, and PD with mild cognitive impairment (PD-MCI). 
PD-MCI was defined by the MDS Level II diagnostic criteria23 in 
which scores for at least two neuropsychological tests, whether in 
the same cognitive domain or different cognitive domains, are 1.5 
standard deviations (SDs) below the average correcting for age, sex, 
and education. PD patients who did not meet the diagnostic crite-
ria for PD-MCI were categorized as PD-SCD or PD-NC according 
to NMSQuest Domain-5. PD-SCD was defined as an NMSQuest 
Domain-5 score ≥1, similar to previous studies.8,14,24

2.4  |  Statistical analysis

Demographic and clinical characteristics were reported as fre-
quency (percent) for categorical variables and the median ± SD 
for continuous variables. The Shapiro–Wilk test and Kolmogorov–
Smirnov test were used to assess the normality of the data. 
Continuous variables were compared between the PD-NC, PD-
SCD, and PD-MCI groups using one-way analysis of variance 
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(ANOVA) or the Kruskal–Wallis H-test depending on the normality 
of the data, while categorical variables were compared using the 
Chi-square test, followed by post hoc analysis with Bonferroni cor-
rection. Multivariable linear regression analysis and binary logistic 
regression analysis were performed to investigate any bidirec-
tional relationship between the presence of PD-SCD and affective 
symptoms, controlling for age, sex, and disease duration as poten-
tial confounders. Two-tailed p-values <  .05 were considered sta-
tistically significant. All statistical analyses were performed using 
SPSS version 25.0 (SPSS, Inc.).

3  |  RESULTS

3.1  |  Demographic and clinical features

The demographic and clinical characteristics of the 139 de novo PD 
patients are summarized in Table  1. The mean age was 56.5 years 
and the mean disease duration was 1.9 years. The stratification re-
sulted in 27 patients (19.4%) in the PD-NC group, 39 patients (28.1%) 
in the PD-SCD group, and 73 patients (52.5%) in the PD-MCI group. 
There were no significant differences between the three groups in 
demographic, motor characteristics or motor subtypes, other than 

UPDRS part III. The post hoc analysis indicated that PD-MCI pa-
tients had more severe UPDRS motor scores than PD-NC patients. 
Furthermore, there were significant differences between the three 
groups in terms of NMSs. Compared with PD-NC patients, PDSS 
and HAMA scores were more severe in PD-MCI patients, while 
NMSQuest, HAMD, and HAMA scores were more severe in PD-SCD 
patients.

3.2  |  Cognitive performance

Table  2 compares the global cognition and comprehensive neu-
ropsychological test scores between the PD-NC, PD-SCD, and 
PD-MCI groups. Statistically significant differences between the 
three groups were observed for all measures except SCWT-A-
right and SCWT-C-right. Post hoc analysis revealed that PD-MCI 
patients performed significantly worse than PD-NC patients on 
global cognition, attention/working memory (except SCWT-right), 
executive function, language, memory (except AVLT-recognition), 
and visuospatial function. In addition, PD-SCD patients performed 
significantly better than PD-MCI patients on global cognition (ex-
cept MMSE), attention/working memory (except SCWT-right), 
executive function, language, memory, and visuospatial function.

TA B L E  1  Demographic and clinical characteristics of the PD-NC, PD-SCD, and PD-MCI groups

Variables
Total(n = 139, 
100%)

PD-NC(n = 27, 
19.4%)

PD-SCD(n = 39, 
28.1%)

PD-MCI(n = 73, 
52.5%) p Post hoc

Age (years) 56.5 ± 7.9 54.1 ± 7.5 55.9 ± 8.8 57.6 ± 7.4 .134

Sex, Male (%) 70 (50.4) 17 (63.0) 22 (56.4) 31 (42.5) .128

Formal education (years) 10.5 ± 3.4 11.3 ± 4.0 11.2 ± 3.1 9.9 ± 3.3 .076

Age at onset (years) 54.6 ± 8.1 52.4 ± 7.3 53.9 ± 9.3 55.8 ± 7.5 .133

Disease duration (years) 1.9 ± 1.5 1.8 ± 1.3 2.4 ± 1.9 1.8 ± 1.3 .119

UPDRS part II 6.9 ± 3.5 6.0 ± 3.3 7.5 ± 3.6 6.9 ± 3.6 .229

UPDRS part III 19.7 ± 9.5 16.5 ± 9.5 18.3 ± 8.3 21.7 ± 9.8 .028 0.044a

H-Y stage 1.6 ± 0.5 1.5 ± 0.4 1.6 ± 0.5 1.6 ± 0.5 .579

Motor subtype

TD (%) 31 (22.3) 4 (14.8) 11 (28.2) 16 (21.9) .580

PIGD (%) 22 (15.8) 20 (74.1) 23 (59.0) 43 (58.9)

Indeterminate (%) 86 (61.9) 3 (11.1) 5 (12.8) 14 (19.2)

NMSQuest 7.4 ± 4.3 5.7 ± 2.6 8.6 ± 4.5 7.5 ± 4.6 .026 0.020b

PDSS 126.9 ± 21.1 134.3 ± 20.9 124.0 ± 24.4 125.7 ± 18.8 .021 0.018a

HAMD 9.4 ± 6.8 6.2 ± 3.8 11.3 ± 9.0 9.5 ± 6.0 .028 0.037b

HAMA 6.6 ± 5.5 4.0 ± 2.8 8.4 ± 7.8 6.7 ± 4.4 .022 0.031a, 0.040b

Note: Data are shown as the mean ± SD or n (%). p-values were calculated using analysis of variance, Kruskal–Wallis H-test, or Chi-square test 
followed by post hoc analysis with Bonferroni adjustment. Statistically significant values (p < .05) are presented in bold.
Abbreviations: HAMA, Hamilton anxiety scale; HAMD, Hamilton depression scale; H-Y, Hoehn and Yahr; NMSQuest, non-motor symptoms 
questionnaire; PD, Parkinson's disease; PD-MCI, Parkinson's disease with mild cognitive impairment; PD-NC, Parkinson's disease with normal 
cognition; PD-SCD, Parkinson's disease with subjective cognitive decline; PDSS, Parkinson’s disease sleep scale; PIGD, postural instability and gait 
difficulty; TD, tremor-dominant; UPDRS, unified Parkinson's disease rating scale.
aStatistically significant difference between the PD-NC and PD-MCI groups.
bStatistically significant difference between the PD-NC and PD-SCD groups.
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Subsequently, we compared the frequency of cognitive domain 
deficits in the three groups (Figure 1). The cognitive domains com-
monly impaired in the PD-SCD group were memory (28.2%) and at-
tention/working memory (25.6%), whereas the domains commonly 
impaired in the PD-MCI group were attention/working memory 
(74.0%) and executive function (72.6%). The frequencies of deficits 
in the five cognitive domains were significantly different among the 
three groups. Post hoc analysis indicated that PD-MCI patients had 
a higher frequency of impairment in all domains except language 
compared with PD-NC and PD-SCD patients (p < .001).

3.3  |  Association between PD-SCD presence and 
affective symptoms

We explored whether PD-SCD presence was bidirectionally related 
to affective symptoms while controlling for age, sex, and disease 
duration (Table 3). The results of the multivariable linear regression 
analysis indicated that SCD was significantly associated with worse 
HAMD scores (β = 4.518, 95% CI = 0.754–8.281, p = .019) and HAMA 
scores (β = 4.259, 95% CI = 1.054–7.464, p = .010). According to the 
binary logistic regression analysis, higher HAMD scores (OR = 1.128, 

TA B L E  2  Cognitive performance among the PD-NC, PD-SCD, and PD-MCI groups

Variables
Total(n = 139, 
100%)

PD-NC(n = 27, 
19.4%)

PD-SCD(n = 39, 
28.1%)

PD-MCI(n = 73, 
52.5%) p Post hoc

Global cognition

MMSE 27.7 ± 2.3 28.2 ± 3.1 28.2 ± 1.4 27.3 ± 2.3 .005 0.004a

MoCA 24.1 ± 3.4 25.7 ± 2.7 25.7 ± 3.0 22.8 ± 3.3 <.001 <0.001a, <0.001b

Attention/working memory

DST 12.0 ± 2.3 12.7 ± 2.2 12.4 ± 1.9 11.4 ± 2.5 .011 0.047a, 0.043b

TMT-A (second) 90.9 ± 46.7 68.4 ± 24.0 71.9 ± 24.0 109.3 ± 54.1 <.001 <0.001a, <0.001b

SCWT-A-time 
(second)

28.1 ± 9.4 24.2 ± 4.6 25.5 ± 7.0 30.9 ± 10.9 .001 0.006a, 0.006b

SCWT-B-time 
(second)

40.2 ± 14.7 34.0 ± 9.1 35.1 ± 8.7 45.3 ± 17.0 <.001 0.001a, 0.001b

SCWT-C-time 
(second)

74.3 ± 28.1 65.8 ± 20.4 65.5 ± 18.3 82.2 ± 32.5 <.001 0.007a, 0.001b

SCWT-A-right 50.0 ± 0.9 50.0 ± 0.0 49.9 ± 0.3 50.0 ± 1.2 .379

SCWT-B-right 49.2 ± 2.0 49.8 ± 0.4 49.5 ± 1.3 48.7 ± 2.5 .021

SCWT-C-right 47.6 ± 4.1 48.5 ± 2.4 48.2 ± 3.4 47.0 ± 4.8 .150

Executive function

TMT-B (second) 189.1 ± 99.8 137.8 ± 39.4 152.6 ± 30.9 227.5 ± 121.7 <.001 <0.001a, <0.001b

CDT 8.7 ± 2.2 9.9 ± 0.4 9.6 ± 1.1 7.8 ± 2.6 <.001 <0.001a, <0.001b

AFT 18.4 ± 5.3 20.7 ± 4.9 20.4 ± 3.8 16.5 ± 5.5 <.001 <0.001a, <0.001b

Language

Similarities 16.3 ± 4.7 18.1 ± 4.6 18.1 ± 4.0 14.7 ± 4.5 <.001 0.002a, 0.001b

BNT 23.7 ± 3.9 25.5 ± 2.7 25.5 ± 2.4 22.1 ± 4.3 <.001 <0.001a, <0.001b

Memory

AVLT-delayed 
recall

5.2 ± 2.5 6.3 ± 2.2 6.4 ± 1.9 4.2 ± 2.4 <.001 <0.001a, <0.001b

AVLT-recognition 21.6 ± 2.7 22.0 ± 1.8 22.4 ± 1.6 21.0 ± 3.3 .014 0.015b

LMT-delayed 
recall

5.6 ± 2.6 6.8 ± 2.7 6.4 ± 2.4 4.7 ± 2.4 <.001 <0.001a, 0.002b

Visuospatial function

JLOT 24.2 ± 3.6 26.1 ± 2.9 25.4 ± 2.3 22.8 ± 3.8 <.001 <0.001a, <0.001b

HVOT 15.1 ± 4.8 18.2 ± 4.5 17.6 ± 3.4 12.6 ± 4.1 <.001 <0.001a, <0.001b

Note: Data are shown as the mean ± SD. p-values were calculated using analysis of variance, Kruskal–Wallis H-test, or Chi-square test followed by 
post hoc analysis with Bonferroni adjustment. Statistically significant values (p < .05) are indicated in bold.
Abbreviations: AFT, animal fluence test; AVLT, auditory verbal learning test; BNT, boston naming test; CDT, clock drawing test; DST, digit span 
test; HVOT, hooper visual organization test; JLOT, benton's judgment of line orientation test; LMT, logical memory test; MMSE, mini-mental state 
examination; MoCA, montreal cognitive assessment; PD, Parkinson's disease; PD-MCI, Parkinson's disease with mild cognitive impairment; PD-NC, 
Parkinson's disease with normal cognition; PD-SCD, Parkinson's disease with subjective cognitive decline; SCWT, stroop color-word test; TMT-A, trail 
making test A; TMT-B, trail making test B;.
aStatistically significant difference between the PD-NC and PD-MCI groups.
bStatistically significant difference between the PD-SCD and PD-MCI groups.
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95% CI = 1.019–1.249, p = .020) and HAMA scores (OR = 1.176, 95% 
CI = 1.030–1.343, p = .017) increased the risk of PD-SCD.

4  |  DISCUSSION

To our knowledge, this is the first study to explore the prevalence 
and affective (depression and anxiety) correlates of SCD in patients 
with de novo PD, utilizing a novel concept to define SCD. Notably, 
we found that SCD is common (28.1%) in de novo PD patients. The 
PD-SCD patients generally performed better than PD-MCI patients 
on tests of five cognitive domains and were frequently impaired in 
memory and attention/working memory domains. Importantly, SCD 
was bidirectionally associated with higher anxiety and depression 
scores. Based on these findings, the presence of SCD in de novo PD 
patients suggests an underlying affective disorder.

The presence of PD-SCD in an overall intact PD patient may de-
note a stage of cognitive decline between PD-NC and PD-MCI, as 
has been confirmed in the ordinary population.25,26 In preclinical AD 
patients, SCD has been shown to increase the risk of transition to 
dementia.27,28 Similarly, the presence of PD-SCD was highlighted as 
a risk factor for PD-MCI in recent longitudinal follow-up studies.29,30 
Thus, PD-SCD is a promising concept with the potential to enable 
early diagnosis of impending cognitive impairment.

The prevalence of MCI in this study was 52.5%, which is higher 
than the reported 40% prevalence in a recent meta-analysis.31 This dis-
crepancy may be primarily due to our use of a schedule of 12 cognitive 
evaluations spanning five cognitive domains. In addition, PD-MCI was 
associated with more severe motor symptoms.31 The PD patients en-
rolled in this study were not taking antiparkinsonian drugs and motor 
symptoms may affect cognitive assessments, especially assessment of 
executive function, leading to an increased prevalence of MCI.

The prevalence of SCD was 28.1% in our de novo PD cohort, 
which is slightly higher than previous findings.11–13 This may be due to 
heterogeneity in assessing PD-SCD questions. This study used a more 
sensitive test, namely the NMSQuest Domain-5, to assess memory and 
attention function, whereas most previous studies assessed memory 
complaints using a single question of the NMSQuest,24 the first item 
of the UPDRS,12 or questionnaires such as the Cognitive Complaints 
Interview (CCI),10 Memory Assessment Clinics Questionnaire (MAC-
Q),13 and Parkinson's Disease Cognitive Questionnaire (PD-CQ).32 
While some studies have used questionnaires encompassing the five 
cognitive domains to determine the presence of PD-SCD,16,33,34 these 
instruments require further validation. The PD-SCD group also had 
higher NMSQuest scores than the PD-NC group, which was mainly 
attributed to the fact that the PD-SCD and PD-NC groups were 
grouped based on NMSQuest Domain-5.

In terms of cognitive performance, PD-SCD patients outper-
formed PD-MCI patients in the five cognitive domains. As the 
PD-SCD patients in this study did not have objective cognitive im-
pairment, it is not difficult to understand why PD-SCD patients had 
better cognitive performance than PD-MCI patients. Additionally, 
we found that the cognitive domains commonly affected in the PD-
SCD patients were memory and attention/working memory, which 
is consistent with the results of a previous study.13 As the concept 
of SCD is based on research in AD patients as a generic description 
of early experienced cognitive deficits,3,35 and memory is the main 
cognitive domain impaired in AD, concerns about memory impair-
ment may have biased studies of PD-SCD to some extent. In view 
of the range of cognitive deficits in non-demented PD patients,36,37 
it is important to place a broad emphasis on cognitive complaints 
rather than memory complaints specifically in early PD. Previous 
studies have demonstrated that changes in the attention/working 
memory domain already exist in the prodromal stage of PD,38 and 
that attention/working memory is the most commonly affected do-
main in de novo PD patients.39 Therefore, as research on PD-SCD 
continues to progress, it should become more standardized and 
focus on PD-specific cognitive deficits such as attention/working 
memory function.

F I G U R E  1  Frequency of cognitive domain deficits among the 
PD-NC, PD-SCD, and PD-MCI groups. Group comparisons were 
performed using the Chi-square test, followed by post hoc analysis 
with Bonferroni correction. *p < 0.05. PD, Parkinson's disease; 
PD-NC, Parkinson's disease with normal cognition; PD-SCD, 
Parkinson's disease with subjective cognitive decline; PD-MCI, 
Parkinson's disease with mild cognitive impairment

TA B L E  3  Bidirectional association between PD-SCD presence 
and affective symptoms

β (95% CI)a p OR (95% CI)b p

HAMD 4.518 
(0.754–8.281)

.019 1.128 
(1.019–1.249)

.020

HAMA 4.259 
(1.054–7.464)

.010 1.176 
(1.030–1.343)

.017

Abbreviations: CI, confidence interval; HAMA, Hamilton anxiety scale; 
HAMD, Hamilton depression scale; OR, odds ratio; PD, Parkinson's 
disease; PD-NC, Parkinson's disease with normal cognition; PD-SCD, 
Parkinson's disease with subjective cognitive decline.
aMultivariable linear regression analysis was adjusted for age, sex, and 
disease duration.
bBinary logistic regression analysis was adjusted for age, sex, and 
disease duration.
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The presence of SCD in the newly diagnosed PD patients in this 
study was associated with higher depression and anxiety scores 
and showed a bidirectional relationship, which is similar to previous 
reports.8,13–15 As some studies have found no relationship between 
SCD and mood disorders,16,17 and have even proposed a link be-
tween objective cognitive impairment and affective symptoms,15,40 
this link remains controversial. This discrepancy may arise because 
PD-SCD samples are highly heterogeneous. With an established 
definition of PD-SCD, samples will become more homogeneous 
and the relationship between SCD and mood can be studied more 
thoroughly. Furthermore, although we describe a cross-sectional 
relationship between SCD and mood disorders, our findings sug-
gest that PD-SCD is suggestive of mood disorders. As depression 
and anxiety are well-established risk factors for MCI in early PD,41 
further studies are needed to determine whether PD-SCD patients 
with affective symptoms have subthreshold cognitive decline and 
an increased risk of subsequently developing PD-MCI.

The strength of this study lies in the use of a new definition of 
SCD to examine its prevalence and affective (depression and anx-
iety) correlates in patients with de novo PD. Nevertheless, this 
study is subject to some limitations. First, the NMSQuest Domain-5 
assesses memory and attention domains, not all five cognitive do-
mains thought to be impaired in PD-MCI. However, there is cur-
rently a lack of consensus on assessment instruments for PD-SCD. 
Therefore, there is a need for a multi-cognitive domain, standard-
ized, and sufficiently reliable tool to assess SCD in PD patients. 
Second, due to the cross-sectional study nature of this study, an 
association between PD-SCD presence and affective symptoms 
can only be demonstrated. Longitudinal follow-up studies are thus 
essential to establish causation between PD-SCD and affective 
symptoms. This work is part of a longitudinal study of de novo PD 
patients and we will expedite follow-up of these patients. Third, al-
though we examined depression and anxiety symptoms associated 
with SCD, we did not examine other psychiatric symptoms (e.g., ap-
athy) or possible confounders (e.g., family history of dementia) as 
potential factors for SCD. As studies have shown that apathy is as-
sociated with PD-SCD,8 future studies should investigate potential 
associations between these factors and PD-SCD.

5  |  CONCLUSION

The findings of this study suggest that SCD is highly prevalent in de 
novo PD patients and that the presence of PD-SCD is suggestive of 
underlying depression and anxiety disorders. Careful evaluation of 
affective symptoms is necessary for optimal management and treat-
ment of PD-SCD patients. Longitudinal studies will be essential to 
confirm and expand the relationship between PD-SCD and mood 
symptoms.
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