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Abstract
Background Postural Instability and Gait difficulties (PIGD) subtype has been associated with worse cognitive performance 
in Parkinson’s disease (PD).
Objective To investigate whether PIGD subtype classification or PIGD-related clinical features predict the development of 
cognitive decline in de novo PD patients.
Methods Data from 422 PD patients with de novo PD were obtained from the PPMI database. At follow-up (up to 6 years), 
patients were categorized as having cognitive impairment or not. Multivariate Cox survival analysis was carried out includ-
ing motor subtype and individual MDS-UPDRS items defining PIGD phenotype as predictors. Previously validated clinical 
predictors of cognitive impairment were included in the model as covariates. Occurrence of cognitive impairment at follow-
up was used as the time-to-event and Kaplan–Meier curve was generated.
Results At baseline, 76 patients were classified as PIGD, 299 tremor-dominant and 47 as indeterminate. Development of 
cognitive impairment was not associated with PIGD subtype (p = 0.252). When individual MDS-UPDRS items were inter-
rogated in the model, postural instability proved to be an independent predictor of cognitive impairment (HR = 2.045; 95%CI: 
1.068–3.918; p = 0.031), while gait difficulties were not associated with cognitive decline (p = 0.870).
Conclusions Our findings suggest that postural instability, as assessed by MDS-UPDRS III, may serve as a possible indicator 
of the risk of developing cognitive impairment in de novo PD patients rather than the PIGD phenotype.
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Introduction

Postural instability is a cardinal feature of Parkinson’s 
disease (PD), specifically in advanced motor stages [1]. 
Together with gait difficulties and freezing, it defines the 
motor subtype called ‘Postural Instability and Gait difficul-
ties (PIGD)’ that has less favourable motor and non-motor 
outcomes and then the tremor-dominant (TD) subtype [2–4]. 
The classification in PIGD and TD subtypes is based on 
items from the Unified Parkinson’s Disease Rating Scale 
(UPDRS) [3, 5]. Compared with patients with the TD sub-
type, those with PIGD subtype are typically older, less 
responsive to levodopa and are more likely to develop motor 
fluctuations and dyskinesia, as well as exhibit a greater bur-
den of non-motor symptoms and faster disease progression 
[6–8]. The PIGD phenotype has also been associated with 
worse cognitive performance in PD [3, 7, 9–11]. Pathologi-
cal, neuroimaging, and biochemical evidence has justified 
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the biological validity of this subtyping [12], with differ-
ences in amyloid-β distribution patterns potentially explain-
ing the relationship between PIGD and cognitive impairment 
[13, 14].

However, some controversies exist on this topic, since 
many studies claimed no differences in long-term outcomes 
between these subtypes [15–18]. This variability can be 
explained given the instability of the classification of PD 
versus PIGD with patients shifting between phenotypic 
subtypes as the disease progresses [19], and approximately 
20% of patients remaining unclassified as part of an inter-
mediate subgroup [20]. In this respect, there have been 
some attempts to discriminate various phenotypes within 
the PIGD continuum [21].

Therefore, in this study, we aim to investigate whether 
PIGD phenotype classification or specific PIGD-related 
clinical features could predict the development of cognitive 
impairment after 6-year follow-up in a cohort of de novo 
PD patients.

Methods

Participants

We included 422 de novo PD patients from the Parkinson’s 
Progression Markers Initiative (PPMI) database. The PPMI 
is an ongoing prospective, observational, international, mul-
ticentre study aimed at identifying clinical biomarkers of PD 
in a large cohort of participants with early PD at enrolment 
[22]. The aims and methodology of the study have been 
extensively published elsewhere and are available at www. 
ppmi- info. org/ study- design. Inclusion criteria were age 
30 years or older, diagnosis of PD [based on the presence 
of one of the following: (1) asymmetrical resting tremor or 
(2) asymmetrical bradykinesia or (3) at least two of either of 
resting tremor, bradykinesia, and rigidity], as well as a dis-
ease duration of one to 24 months, Hoehn and Yahr (H&Y) 
stage of 1–2, and presence of striatal dopamine transporter 
deficit on 123I-ioflupane SPECT imaging (DaTSCAN). The 
study was approved by the institutional review board at each 
site, and participants provided written informed consent. We 
obtained data from the PPMI database in compliance with 
the PPMI Data Use Agreement on 2nd of December 2019.

Clinical evaluation

Data extracted from the PPMI database included demo-
graphics, age at onset, disease duration, as well as motor 
and non-motor symptom measures such as H&Y staging, 
Movement Disorder Society-Unified Parkinson’s Disease 
Rating Scale (MDS-UPDRS) (including Part I-Non-Motor 
Aspects of Experiences of Daily Living, Part II-Motor 

Aspects of Experiences of Daily Living, and Part III-Motor 
Examination) [23], SCOPA-Autonomic (SCOPA-AUT) 
[24], Montreal Cognitive Assessment (MoCA) [25], Uni-
versity of Pennsylvania Smell Identification Test (UPSIT), 
Geriatric Depression Scale (GDS), State-Trait Anxiety 
Inventory (STAI), and REM Behavior Sleep Disorder ques-
tionnaire (RBDQuest). Neuropsychological tests included 
Letter–Number Sequencing (working memory), Symbol-
Digit Modalities Test (processing speed), animal fluency 
test (language/semantic fluency), Benton Judgment of Line 
Orientation 15-item (visuospatial functioning), and Hop-
kins Verbal Learning Test-Revised (HVLT, learning/imme-
diate verbal memory and delayed verbal recall). 123I-FP-
CIT striatal binding ratios, and cerebrospinal fluid (CSF) 
measures, specifically amyloid β 1–42 (Aβ1-42), total tau, 
and total α-synuclein were also extracted. At a follow-up of 
up to 6 years, patients were categorized as having normal 
cognition or cognitive impairment according to the PPMI 
protocol [22], Cognitive impairment was defined as scores 
on two or more of the HVLT total recall, HVLT recogni-
tion discrimination, Benton Judgment of Line Orientation, 
Letter–Number Sequencing, semantic (animal) fluency test, 
or Symbol-Digit Modalities Test of more than 1.5 standard 
deviations below normal, regardless of the presence of func-
tional impairment due to cognitive dysfunction. The cog-
nitive categorization in PPMI was implemented at a later 
stage, meaning that many patients only have cognitive cat-
egorization from 2-year follow-up visit onwards. Since this 
information was not available at earlier time points, patients 
with at least two cognitive tests of more than 1.5 standard 
deviations below normal at baseline were considered as 
“suspected MCI”, to reflect the lower level of confidence in 
this classification [26]. At baseline, patients were grouped 
into TD subtype and PIGD subtype, based on the MDS-
UPDRS scores [5].

Statistical analysis

Continuous variables were expressed as mean ± standard 
deviation, with between-group comparisons performed by 
one-way ANOVA or Mann–Whitney U test for normally or 
non-normally distributed variables, respectively. Categorical 
variables were expressed as proportions and compared using 
Pearson’s χ2 test. Patients categorized having an indetermi-
nate subtype were excluded from the analysis. Cox survival 
analyses were performed including, as predictors, motor 
subtype (TD versus PIGD), individual MDS-UPDRS items 
defining PIGD phenotype (Part II: item 12 “Balance and 
Walking” and item 13 “Freezing”, Part III: item 10 “Postural 
Instability” and 12 “Gait”), known predictors of cognitive 
impairment (age, sex, years of educations, MDS-UPDRS 
Part III, RBDQuest, CSF Aβ42, UPSIT, and 123I-FP-CIT 
caudate uptake) [17] as well as anticholinergic burden [27] 

http://www.ppmi-info.org/study-design
http://www.ppmi-info.org/study-design
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at univariate and multivariate levels. MDS-UPDRS Part III 
item 11 “Freezing of gait” was not included in the analysis 
as only three patients had this feature at baseline. The first 
occurrence of cognitive impairment at follow-up was used 
as the time-to-event in all Cox models. For these analyses, 
only patients with full cognitive testing on visits following 
baseline and without missing covariates were included. As 
the majority of patients’ first cognitive categorizations were 
made at the 2-year follow-up visit, there were 25 patients 
with MCI or PD dementia at their first categorization (up to 
the second year). As such, it is not possible to rule out that 
these patients did not already meet the criteria for MCI at 
baseline [26]. Thus, the Cox regression was repeated in a 
more restricted sample to assess whether postural instabil-
ity was predictive of incident cognitive decline and did not 
depend on patients who may have had cognitively deterio-
rated at an earlier disease stage. In the repeated analysis, the 
criteria for “suspected MCI” (defined above) were applied 
at the baseline visit, and only participants without suspected 
MCI were included. Finally, Kaplan–Meier estimate and 
curve was generated, and comparisons were made using the 
log-rank (Mantel–Cox) test. Statistical analyses were per-
formed using the Statistical Package for the Social Sciences 
(SPSS), version 25.0 (IBM Corp., Armonk, NY, USA). A p 
value of < 0.05 was considered statistically significant and 
Benjamini–Hochberg procedure was used to correct in case 
of multiple testing.

Results

At baseline, 76 (18%) patients were classified having a PIGD 
subtype, 299 (71%) a TD subtype and 47 (11%) an indeter-
minate subtype. PIGD subtype patients had worse scores 
in activities of daily life (MDS-UPDRS Part II; p < 0.001) 
and H&Y scale (p = 0.023) compared with patients with 
TD subtype, and had a higher score of non-motor symp-
toms (MDS-UPDRS Part I; p = 0.008), specifically with 
higher anxiety (p < 0.004) and depression scores (p = 0.008) 
(Table 1). No other demographic or clinical differences were 
found between the groups. No differences were found in the 
detailed neuropsychological assessment, imaging, and CSF 
biomarkers.

During a median follow-up of 5  years (IQ range, 
3–6 years), 79 patients developed cognitive impairment. 
36.3% of patients with postural instability at baseline 
(MDS-UPDRS 3.12 item ≥ 1) developed cognitive impair-
ment, while 18.3% of patient without postural instability 
at baseline developed cognitive impairment over a median 
follow-up of 5 years. Kaplan–Meier curve and log-rank 
(Mantel-Cox) test showed that PD patients with postural 
instability (MDS-UPDRS 3.12 item ≥ 1) have shorter cogni-
tive impairment-free survival times over a median follow-up 

of 5 years when compared to the PD patients without Pos-
tural Instability (Log-Rank 9.607, p = 0.002, Fig. 1). In the 
univariate Cox proportional-hazards models, conversion 
to cognitive impairment from normal cognition was not 
associated with motor subtype [PIGD versus TD subtype; 
hazard ratio (HR) 1.395; 95% Confidence Interval (CI) 
0.804–2.300; p = 0.252, Table 2], gait score (MDS-UPDRS 
Part II. item 10 ≥ 1; HR = 1.036; 95%CI: 0.666–1.616; 
p = 0.870), “Walking and Balances” (MDS-UPDRS Part II 
item 12 ≥ 1; HR = 1.063; 95%CI: 0.670–1.685; p = 0.372), or 
“Freezing” (MDS-UPDRS Part II. item 13 ≥ 1; HR = 0.500; 
95%CI: 0.123–2.035; p = 0.372). Postural instability (MDS-
UPDRS III. item 12 ≥ 1) was a significant predictor of 
cognitive impairment in both the univariate (HR = 2.510; 
95%CI: 1.356–4.646; p = 0.003) and the multivariate model 
(HR = 2.045; 95%CI: 1.068–3.918; p = 0.031), the latter 
including known predictors of cognitive impairment (age, 
years of education, total MDS-UPDRS III score, RBDSQ, 
CSF Aβ42, UPSIT, and mean caudate dopaminergic uptake). 
When restricting this analysis to only patients without “sus-
pected MCI” at baseline, postural instability remained a sig-
nificant predictor of cognitive impairment at both univari-
ate (HR = 3.222; 95%CI: 1.498–6.931; p = 0.003, Table 3) 
and multivariate levels (HR = 2.573; 95%CI: 1.110–6.010; 
p = 0.029).  

Discussion

Our findings suggest that motor subtyping based on TD/
PIGD classification may not be relevant for the prediction 
of cognitive impairment in de novo PD patients as has been 
proposed in the previous studies. We would like to propose 
that postural instability alone, as assessed by the MDS-
UPDRS Part III, may serve as a possible indicator for the 
risk of developing cognitive impairment.

The distinction between TD and PIGD is one of the most 
cited forms of PD subtyping. This motor subtype approach 
was conceptualized by Jankovic et al. [3] in their retrospec-
tive review of the DATATOP trial, using the ratio of tremor-
related items on the UPDRS to PIGD-related items. This 
classification system was then adapted for the MDS-UPDRS 
motor scale [5] and has been extensively adopted in clinical 
trials and observational studies. The PIGD subtype has been 
associated with a higher burden of non-motor features than 
the TD subtype, particularly affective symptoms [8, 28]. This 
is in line with our baseline results, as we found that patients 
classified as PIGD subtype had a higher burden of non-
motor symptoms, including worse anxiety and depression. 
PIGD has also been associated with the development of cog-
nitive impairment and several studies have highlighted the 
relationship between PIGD severity and amyloid-β pathol-
ogy through CSF measurement [29] or Positron Emission 
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Tomography (PET) imaging [13]. However, some studies 
have failed to demonstrate that this subtype was associated 
with the development of PD cognitive milestones [17]. Oth-
ers have found that the transition between the TD to the 
PIGD phenotype, and not the baseline characterization, was 
able to predict the risk of dementia [30]. Simuni et al. [19] 

explored the stability of the TD/PIGD classification in an 
early untreated PD population, reporting that patients shifted 
bidirectionally between phenotypic subtypes as the disease 
progressed over the first year. Furthermore, many patients 
who had TD/PIGD ratios that fell close to the indeterminate 
range were eliminated from this categorization and further 

Table 1  Demographic and 
clinical features associated 
with TD/PIGD classification 
in patients with de novo 
Parkinson’s disease

Data are presented as mean ± SD or percentage
TD tremor-dominant, PIGD postural instability and gait difficulties, MDS-UPDRS Movement Disorders 
Society-Unified Parkinson’s Disease Rating Scale, UPSIT University of Pennsylvania Smell Identification 
Test, SCOPA-AUT  SCales for Outcomes in Parkinson’s disease Autonomic, RBDSQ REM Sleep Behavior 
Disorder Questionnaire Score, STAI State-Trait Anxiety Inventory; GSD Geriatric Depression Scale, MoCA 
Montreal cognitive assessment, HVLT Hopkins Verbal Learning Test, CSF cerebrospinal fluid
*Significant p values after Benjamini–Hochberg correction for multiple testing

TD
(n = 299)

PIGD
(n = 76)

p value

Demographic variables
 Age 61.89 ± 9.47 61.91 ± 9.23 0.988
 Sex (male %) 66.6% 61.8% 0.440
 Disease duration, months 6.76 ± 6.64 6.22 ± 5.48 0.841
 Age of onset, years 59.75 ± 9.77 60.30 ± 9.54 0.572
 Age of diagnosis, years 61.33 ± 9.44 61.40 ± 9.22 0.958

Clinical variables
 MDS-UPDRS Part I 5.17 ± 3.80 6.93 ± 4.75 0.008*
 MDS-UPDRS Part II 5.27 ± 3.88 7.42 ± 4.57 0.00082*
 MDS-UPDRS Part III 21.14 ± 9.042 21.00 ± 8.38 0.728
 H&Y stage 1, 2, and 3 (%) 46.5, 53.5, 0 39.5, 57.9, 2.6 0.0234*
 UPSIT 22.16 ± 7.86 22.50 ± 9.43 0.782
 SCOPA-AUT 9.31 ± 6.315 9.59 ± 5.48 0.565
 RBDSQ 4.02 ± 2.64 4.46 ± 2.94 0.480
 STAI 63.74 ± 18.12 70.58 ± 17.49 0.0045*
 GDS 2.06 ± 2.24 3.24 ± 2.87 0.0078*

DaTSCAN
 Mean caudate 2.01 ± 0.53 1.89 ± .63 0.067
 Mean putamen 0.83 ± 0.27 0.79 ± 0.32 0.063
 Mean striatum 1.42 ± 0.37 1.34 ± 0.45 0.079

Neuropsychological assessment
 MoCA 27.08 ± 2.34 27.15 ± 2.43 0.799
 Benton judgment of line orientation 12.76 ± 2.13 12.61 ± 2.10 0.447
 Symbol digit modalities score 41.16 ± 9.83 40.58 ± 10.00 0.771
 Semantic fluency total score 48.35 ± 11.43 49.46 ± 13.41 0.493
 Letter number sequencing raw score 10.55 ± 2.67 10.50 ± 2.73 0.842
 HVLT immediate/total recall 24.46 ± 5.09 24.20 ± 4.888 0.829
 HVLT delayed recall 8.42 ± 2.48 8.03 ± 2.79 0.362
 HVLT delayed recognition 11.18 ± 1.30 11.14 ± 1.05 0.399
 HVLT false alarms 1.30 ± 1.41 1.04 ± 0.93 0.493
 HVLT recognition discrimination 9.51 ± 2.87 10.07 ± 1.41 0.877
 HVLT retention 0.86 ± .197 0.82 ± 0.23 0.206

CSF variables
 CSF ABeta1-42 (pg/mL) 923.23 ± 427.65 888.01 ± 389.55 0.445
 CSF total synuclein (pg/mL) 1540.13 ± 682.46 1440.89 ± 615.12 0.220
 CSF total tau (pg/mL) 171.84 ± 58.99 167.30 ± 53.06 0.660
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analysis. Taking into consideration the above-mentioned 
issues, new arguments suggest that these motor phenotypes 
should not be assessed as discrete subtypes, but rather as 
a multi-dimensional continuum [31]. Our results showed 
that postural instability in itself may be an independent 
predictor of cognitive impairment in de novo PD patients, 
suggesting that disentangling the PIGD classification into 
individual items could be useful for predicting long-term 
development of PD cognitive milestones, especially in the 

very early phases of PD, when patients’ motor features have 
not yet “matured” [19]. As such, it may be argued that motor 
subtyping in de novo PD cannot be reliably performed and 
should not be used in predictive studies, and that individual 
MDS-UPDRS items may prove more useful as predictors 
for later outcome. Addition of non-motor subtyping, as has 
been proposed based on cluster analysis [32, 33] as well as 
clinical phenotyping [34], should also be considered.

Fig. 1  The risk of development 
of cognitive impairment in 
patients with postural instabil-
ity (defined as UPDRS 3.12 
item ≥ 1) in a Kaplan–Meier 
survival estimates plot (Log-
Rank Mantel–Cox, χ2 9.607, 
p = 0.002)

Table 2  Results of the Cox 
proportional-hazards analysis 
for the predictors of cognitive 
impairment

MDS-UPDRS Unified Parkinson’s Disease Rating Scale, MoCA Montreal cognitive assessment, RBDSQ 
REM Sleep Behavior Disorder Questionnaire Score, UPSIT University of Pennsylvania Smell Identifica-
tion Test, CSF cerebrospinal fluid, Aβ42 amyloid β 1–42
a Based on UPDRS part II items
b Based on UPDRS part III items
c To avoid collinearity, the items relative to “Postural Instability”, “Freezing”, and “Gait” were excluded by 
the UPDRS 3 total score

Variables Univariable analysis Multivariable analysis

HR (95% CI) p value HR (95% CI) p value

Motor subtype (PIGD versus TD) 1.359 (0.804–2.300) 0.252 – –
Walking and  balancea 1.063 (0.670–1.685) 0.372 – –
Freezinga* 0.500 (0.123–2.035) 0.333 – –
Gaitb 1.038 (0.666–1.616) 0.870 – –
Postural  instabilityb 2.510 (1.356–4.646) 0.003 2.045 (1.068–3.918) 0.031
Age 1.067 (1.039–1094)  < 0.001 1.053 (1.023–1.084) 0.001
Genre 1.646 (0.983–2.758) 0.058 0.922 (0.529–1.610) 0.776
Education (years) 0.933 (0.864–1.008) 0.077 0.925 (0.855–1.002) 0.056
MDS-UPDRS  IIIc 1.038 (1.014–1.063) 0.002 1.029 (1.002–1.057) 0.034
RBDSQ 2.267 (1.456–3.531)  < 0.001 1.783 (1.120–2.839) 0.015
CSF Aβ42 (log) 0.081 (0.024–0.274)  < 0.001 0.096 (0.027–0.339)  < 0.001
UPSIT 0.930 (0.904–0.957)  < 0.001 0.957 (0.928–0.986) 0.05
Mean caudate uptake 0.366 (0.237–0.565)  < 0.001 0.561 (0.349–0.901) 0.015
ACB score 1.359 (0.870–2.122) 0.177 – –
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Postural instability is a cardinal feature in PD [1] and 
is a key staging marker on the modified Hoehn and Yahr 
scale [35] marking the transition from early, mild disease to 
late, severe disease. Being relatively uncommon in the early 
stage of the disease course, one could hypothesise that pos-
tural instability might be a more sensitive predictor of worse 
long-term outcomes, such as cognitive impairment. Postural 
instability is usually clinically documented using the quick 
and easy retropulsion test (Pull Test, MDS-UPDRS Part III 
item 12). Postural and balance deficits in PD may result from 
lesions to both dopaminergic and non-dopaminergic nuclei 
[36]. The impaired cholinergic transmission in the pedun-
culopontine nucleus (PPN), known to degenerate in PD [37, 
38], has shown to be implicated in the occurrence of postural 
instability [39], impinging on the attentional control of pos-
ture and detection of movement errors [40]. Interestingly, 
cholinergic perturbations have also been robustly associated 
with cognitive impairment in PD [41].

On the other hand, our results showed that gait difficul-
ties do not predict cognitive impairment in early PD. Of 
note, gait difficulties in PD are multifactorial in nature and 
common comorbidities like peripheral neuropathy and 
osteo-arthritis, can further impair this motor feature [42]. 
To some extent, every aspect of gait evaluated through the 
MDS-UPDRS item has a substantial dopaminergic-related 
component (“velocity and step length stride amplitude, 

stride speed, height of foot lift, heel strike during walking, 
turning, and arm swing”) that can be directly related to rigid-
ity or bradykinesia, especially during the early stage. These 
observations indicate that gait difficulties, as convention-
ally evaluated, are less sensitive than postural instability in 
identifying early PD patients with a more extensive (extra-
nigral, non-dopaminergic) underlying pathology and thus 
more prone to develop cognitive impairment.

Limitations of our study include the use of subjective 
outcome measures characterized by limited reliability com-
pared to objective device-based motor data. Nevertheless, 
the MDS-UPDRS represents a validated and easy-to-use tool 
that can be used in clinical settings. Second, we did not eval-
uate how the severity of postural instability was correlated 
to the longitudinal outcomes. Nevertheless, since this motor 
feature is less common in the early stage of PD, in our analy-
ses, we focused on its presence or absence as a categorical 
variable, to define a subgroup of de novo patients experi-
encing this symptom even with a mild severity. Finally, we 
should mention that PPMI neuropsychological battery only 
allows a Level I classification of cognitive impairment that 
is less sensible and more prone to false-negative findings 
compared to the Level II classification, which requires two 
tests within each of the five cognitive domains (i.e., atten-
tion and working memory, executive, language, memory, 
and visuospatial) [43].

Table 3  Results of the Cox 
proportional-hazards analysis 
for the predictors of cognitive 
impairment

PD patients with “Suspected MCI” at baseline have been excluded from this analysis
MDS-UPDRS Unified Parkinson’s Disease Rating Scale, MoCA Montreal cognitive assessment, RBDSQ 
REM Sleep Behavior Disorder Questionnaire Score, UPSIT University of Pennsylvania Smell Identifica-
tion Test, CSF cerebrospinal fluid, Aβ42 amyloid β 1–42
a Based on UPDRS part II items
b Based on UPDRS part III items
c To avoid the collinearity, the items relative to “Postural Instability”, “Freezing”, and “Gait” were excluded 
by the UPDRS 3 total score

Variables Univariable analysis Multivariable analysis

HR (95% CI) p value HR (95% CI) p value

Motor subtype (PIGD versus TD) 0.813 (0.412–1.605) 0.551 – –
Walking and  balancea 1.077 (0.579–2.003) 0.814 – –
Freezinga* 0.047 (0.001–27.792) 0.347 – –
Gaitb 0.841 (0.469–1.508) 0.584 – –
Postural  instabilityb 3.222 (1.498–6.931) 0.003 2.573 (1.110–6.010) 0.029
Age 1.084 (1.046–1.123)  < 0.001 1.075 (1.032–1.120)  < 0.001
Genre 0.659 (0.341–1.277) 0.217 – –
Education (years) 0.924 (0.828–1.031) 0.158 0.939 (0.838–1.052) 0.279
MDS-UPDRS  IIIc 1.030 (0.997–1.063) 0.074 1.044 (1.015–1.074) 0.003
RBDSQ 1.983 (1.105–3.557) 0.022 1.157 (0.846–2.943) 0.152
CSF Aβ42 (log) 0.108 (0.021–0.543) 0.108 0.131 (0.025–0.702) 0.018
UPSIT 0.931 (0.897–0.966)  < 0.001 0.955 (0.920–0.992) 0.018
Mean caudate uptake 0.238 (0.131–0.434)  < 0.001 0.356 (0.186–0.681) 0.002
ACB score 1.268 (0.699–2-304) 0.435 – –
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In conclusion, our results suggest that postural instabil-
ity, but not gait difficulties or the TD/PIGD motor subtyp-
ing, may be appropriate for the prognostication of cognitive 
impairment in early de novo PD and emphasize the need for 
greater vigilance in this subgroup of patients.
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