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ABSTRACT

Background: Due to the high prevalence of mild cognitive impairment (MCI) and dementia in Par-
kinson disease (PD), routine cognitive screening is important for the optimal management of pa-
tients with PD. The Montreal Cognitive Assessment (MoCA) is more sensitive than the commonly
used Mini-Mental State Examination (MMSE) in detecting MCI and dementia in patients without
PD, but its validity in PD has not been established.

Methods: A representative sample of 132 patients with PD at 2 movement disorders centers was
administered the MoCA, MMSE, and a neuropsychological battery with operationalized criteria
for deficits. MCI and PD dementia (PDD) criteria were applied by an investigator blinded to the
MoCA and MMSE results. The discriminant validity of the MoCA and MMSE as screening and
diagnostic instruments was ascertained.

Results: Approximately one third of the sample met diagnostic criteria for a cognitive disorder (12.9%
PDD and 17.4% MCI). Mean (SD) MoCA and MMSE scores were 25.0 (3.8) and 28.1 (2.0). The
overall discriminant validity for detection of any cognitive disorder was similar for the MoCA and the
MMSE (receiver operating characteristic area under the curve [95% confidence interval]): MoCA
(0.79 [0.72, 0.87]) and MMSE (0.76 [0.67, 0.85]), but as a screening instrument the MoCA (optimal
cutoff point � 26/27, 64% correctly diagnosed, lack of ceiling effect) was superior to the MMSE
(optimal cutoff point � 29/30, 54% correctly diagnosed, presence of ceiling effect).

Conclusions: The Montreal Cognitive Assessment, but not the Mini-Mental State Examination,
has adequate psychometric properties as a screening instrument for the detection of mild cogni-
tive impairment or dementia in Parkinson disease. However, a positive screen using either instru-
ment requires additional assessment due to suboptimal specificity at the recommended
screening cutoff point. Neurology® 2009;73:1738 –1745

GLOSSARY
AD � Alzheimer disease; AUC � area under the curve; DBS � deep brain stimulation; DSM-IV � Diagnostic and Statistical
Manual of Mental Disorders, 4th edition; GDS � Geriatric Depression Scale; HVLT � Hopkins Verbal Learning Test; IADL �
instrumental activities of daily living; MCI � mild cognitive impairment; MMSE � Mini-Mental State Examination; MoCA �
Montreal Cognitive Assessment; NPV � negative predictive value; PD � Parkinson disease; PDD � Parkinson disease demen-
tia; PPV � positive predictive value; QOL � quality of life; ROC � receiver operating characteristic; TOLDX � Tower of
London-Drexel; UPDRS � Unified Parkinson’s Disease Rating Scale.

The long-term, cumulative prevalence of dementia in Parkinson disease (PDD) is as high as
80%,1 and impairment not meeting criteria for dementia (i.e., mild cognitive impairment
[MCI]) has been reported to occur in 20%–30% of patients with PD,2-4 even among those
patients newly diagnosed,2,5 and appears to be twice as common in PD patients without de-
mentia as in healthy elders.6 Cognitive impairment in PD patients without dementia has been
found to predict future cognitive decline, including development of PDD.3,4,7 Additionally, the
presence of cognitive impairment in PD patients without dementia is associated with worse
health-related quality of life (QOL)8 and functional impairment.9

For these reasons and to assist with clinical management, recognition of cognitive disorders
in PD is important. However, few screening instruments for global cognition are brief, appro-
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priate for use in routine clinical care, and vali-
dated in PD. The Mini-Mental State Exa-
mination (MMSE) is the most commonly used
instrument in PD, despite its lack of validation
in this population. Previous research has called
into question its accuracy and sensitivity in
PD,10-15 yet it is still recommended and used as
the primary screening instrument for dementia
in PD.16

The Montreal Cognitive Assessment (MoCA)17

was developed as a brief screening instrument
for MCI and mild Alzheimer disease (AD) to
address limitations of the MMSE. The MoCA is
divided into 7 subscores: visuospatial/executive
(5 points); naming (3 points); memory (5 points
for delayed recall); attention (6 points); language
(3 points); abstraction (2 points); and orienta-
tion (6 points). One point is added if the subject
has �12 years of education.

The MoCA has been shown to be more
sensitive than the MMSE for the detection of
MCI and mild AD in the general population,
and a score �25 was found to be the optimal
cutoff point for a diagnosis of cognitive im-
pairment.17 A study of MoCA performance in
patients with PD with normal MMSE scores
found 52% of subjects had cognitive impair-
ment using this cutoff point.13 One study that
compared MoCA and MMSE performance in
PD found the MoCA to be more sensitive
than the MMSE in detecting cognitive im-
pairment, but a MMSE score �26 was used
to classify patients as having cognitive impair-
ment, and this MMSE cutoff point has not
been validated in PD.12 Finally, another study
found that the MoCA has good test-retest re-
liability, interrater reliability, and convergent
validity with a neuropsychological battery in a
small sample of patients with PD.18

Given the promising preliminary results on
the utility of the MoCA in PD as a screening
instrument for cognitive impairment com-
pared with the MMSE, the aim of this study
was to assess the discriminant validity of both
the MoCA and the MMSE to detect MCI
and dementia in PD using established diag-
nostic criteria as well as operationalized crite-
ria for defining cognitive deficits on the basis
of a neuropsychological test battery.

METHODS Subjects. A convenience sample of 132 patients
(no cognitive disorder � 92; MCI � 23; PDD � 17) with
idiopathic PD at 2 movement disorders clinics was assessed be-
tween August 2006 and April 2009. The diagnosis of possible or
probable PD was confirmed by the patient’s movement disorder
neurologist according to established criteria.19 Patients who had
undergone deep brain stimulation (DBS) within the previous 6
months were excluded from the study.

Standard protocol approval and patient consents. The
Institutional Review Board at each participating institution ap-
proved the study, and written informed consent was obtained
from subjects prior to study participation.

Procedures. Neuropsychological testing. Trained research
staff administered the MoCA and MMSE in counterbalanced
fashion. The neuropsychological battery included measures in
the following 4 cognitive domains: memory (Hopkins Verbal
Learning Test [HVLT]20), executive abilities (Tower of London-
Drexel [TOLDX],21 Stroop Color-Word Test,22 and Semantic
Verbal Fluency23), attention (Backward Digit Span), and visuo-
spatial (Cube Copying, which was extracted from the MoCA
and rescored for this purpose using a more detailed methodology
outlined below). When standardized scores were available, a
score �1.5 SD below the published normative data mean was
considered to represent a “deficit,” which is consistent with pre-
vious PD research.3,6 Memory deficit was defined as �1.5 SD
below the published normative data mean on at least 1 of 2
HVLT measures (immediate free recall or recognition discrimi-
nation). Executive deficit was �1.5 SD below the normative
data mean on 1 of 2 TOLDX measures (total moves or total
correct scores), the Stroop Color-Word mismatch, or Verbal
Fluency. Attention deficit was a score �4 on the Backward Digit
Span, as recommended for the elderly.24 Finally, visuospatial def-
icit was a score of 0–2 on a 5-point scale scoring method for
Cube Copying.25 Due to impaired color discrimination, approx-
imately 10% of subjects were unable to perform the Stroop.
MoCA and MMSE questionnaires with incomplete questions
that constituted �3 points (10% of total points) were included
with a prorated score.

The median time interval between administration of the
MoCA or MMSE and the neuropsychological battery was 5
weeks. Subjects who completed the battery over 6 months after

the index tests were excluded from analysis.

Diagnostic criteria for MCI and dementia. A Movement
Disorder Society task force recommended diagnostic criteria for
probable PDD16,26 that included cognitive deficits in at least 2 of
the 4 core cognitive domains (attention, executive functions,
visuospatial, and memory), as well as cognitive deficiency severe
enough to impair daily life (e.g., inability to manage finances
and cope in social situations). Therefore, our dementia crite-
ria were 1) �1.5 SD below the normative data mean on tests
in at least 2 cognitive domains, 2) self-report of cognitive
decline, and 3) impairment of instrumental activities of daily
living (IADLs).

A modification of the Peterson criteria27 that allows for
impairments in a range of cognitive domains, called the Win-
blad criteria,28 was used to diagnose MCI. Our MCI criteria
were 1) �1.5 SD below the normative data mean on tests in
at least 1 cognitive domain, 2) self-report of cognitive decline,
and 3) preserved IADLs. Subjective reports of cognitive
decline and impairment in IADLs were obtained from sub-
jects by the study PI (D.W.) during an unstructured interview
(in person or by telephone, asking participants if they had
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noted any meaningful change over the course of PD in their
ability to plan, remember, pay attention, or complete tasks),
and when available the input of informed others was solicited.
Formal diagnostic criteria for MCI and PDD were applied
by the study PI, who was blinded to MoCA and MMSE
scores.

Five subjects failed to fit into 1 of the 3 diagnostic categories
(PDD, MCI, or normal), as they had deficits in only 1 cognitive
domain but reported functional impairment. These 5 subjects
were excluded from the validation process.

Other clinical measures. The 15-item Geriatric Depression
Scale (GDS-15) was administered to measure severity of depres-
sion symptomatology (scores ranging from 0 to 15, higher scores
indicating greater depression severity).29 The Unified Parkin-
son’s Disease Rating Scale (UPDRS) motor scores and disease
severity as measured by Hoehn & Yahr stage (scores ranging
from 1 to 5, higher scores indicating greater disease severity)30

were obtained from the subjects or by chart review. Patients were

encouraged to take their regularly scheduled PD medications
during the study visit so that they would be evaluated in their
“on” state.

Analyses. Between-group comparisons of demographic and
clinical characteristics, including MoCA and MMSE scores,
between cognitively impaired (i.e., those meeting criteria for
either MCI or PDD) and unimpaired samples were per-
formed using either an independent-sample t test with Lev-
ene’s test for equality of variances or a Pearson �2 test for
dichotomous variables.

A receiver operating characteristic (ROC) with area under
the curve (AUC) (95% CI) was plotted for each of the instru-
ments’ discriminant validity for detecting any cognitive disorder
(MCI or PDD) vs absence of a cognitive disorder, as this is often
the primary comparison when assessing the validity of cognitive
screening instruments.31 Secondary analyses included examining
each questionnaire’s discriminant validity for detecting MCI
alone (vs no cognitive disorder), PDD alone (vs no cognitive

Figure Flow diagram of participation

*Time: �6 months between index and reference tests. Diagnosis: failed to meet criteria for Parkinson disease dementia
(PDD), mild cognitive impairment (MCI), or normal. †Montreal Cognitive Assessment (MoCA) abnormal result �26 (screening
cutoff point). Mini-Mental State Examination (MMSE) abnormal result �29. ‡MoCA normal result �27. MMSE normal re-
sult � 30. §Reference test: neuropsychological battery. ¶Target condition: any cognitive impairment (PDD or MCI; n � 40).
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disorder), and deficits on neuropsychological testing (�2 do-
mains, without the requirement of self-report of cognitive de-
cline) vs no neuropsychological deficits.

The AUC, sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and percent correctly
diagnosed were calculated for each questionnaire. The optimal
screening cutoff point was defined as the lowest value that
achieved �80% sensitivity and NPV; the optimal diagnostic
cutoff point was defined as the highest value that achieved
�80% specificity and PPV.

All statistical procedures were performed with SPSS 15.0 for
Windows.32

RESULTS Subject characteristics. The figure is a flow
diagram of study participants,33 and characteristics of
the sample population are listed in table 1. Mean (SD)
MoCA and MMSE scores were 25.0 (3.8) and 28.1
(2.0). The sample was 75.8% male and 94.7% white,
and mean (SD) age � 65.1 (9.7) years, PD duration �
6.3 (5.3) years, and education � 16.4 (3.1) years. The
study cohort was reflective of the overall clinic popula-
tions in terms of sociodemographic characteristics, clin-
ical status, and global cognition, as compared to a larger
sample of 884 subjects from the 2 centers (data not
shown). Approximately 30% of the sample met diag-
nostic criteria for a cognitive disorder (12.9% PDD and
17.4% MCI). Regardless of diagnosis, 37.1% of the
study population had deficits in �2 domains, 22.7%

had deficits in 1 domain, and 40.2% had no domain
deficits.

Diagnosis of any cognitive disorder. Psychometric
properties for the detection of any cognitive disorder
are listed in table 2. The ROC AUCs (95% CI) were
0.79 (0.72–0.87) for the MoCA and 0.76 (0.67–
0.85) for the MMSE. The optimal screening cutoff
points were 26/27 (sensitivity � 0.90, specificity �

0.53) for the MoCA and 29/30 (sensitivity � 0.90,
specificity � 0.38) for the MMSE. The optimal di-
agnostic cutoff points for the MoCA and MMSE
were 17/18 and 24/25.

Detection of dementia. After excluding subjects with
an MCI diagnosis, each questionnaire’s discriminant
validity for the detection of dementia was examined
(table 3). The AUCs (95% CI) were 0.87 (0.79–
0.95) for the MoCA and 0.80 (0.67–0.93) for the
MMSE. The optimal screening cutoff points were
24/25 (sensitivity � 0.82, specificity � 0.75) for the
MoCA and 28/29 (sensitivity � 0.82, specificity �

0.63) for the MMSE. The optimal diagnostic cutoff
points for the MoCA and MMSE were 17/18 and
24/25.

Detection of MCI. After excluding patients with a
dementia diagnosis, each questionnaire’s discrimi-
nant validity for the detection of MCI was examined.
The AUCs (95% CI) were 0.74 (0.64–0.85) for the
MoCA and 0.72 (0.61–0.83) for the MMSE. The
optimal screening cutoff points were 26/27 (sensitiv-
ity � 0.83, specificity � 0.53) for the MoCA and
29/30 (sensitivity � 0.91, specificity � 0.38) for the
MMSE. The optimal diagnostic cutoff points for the
MoCA and MMSE were 16/17 and 23/24.

Detection of deficits on neuropsychological battery. A
secondary analysis was performed to determine the
discriminant validity of the MoCA and MMSE for
the detection of deficits on neuropsychological test-
ing in �2 domains regardless of MCI or dementia
diagnosis (n � 49). The MoCA ROC AUC (95%
CI) � 0.87 (0.80–0.93) and MMSE ROC AUC
(95% CI) � 0.77 (0.69–0.85). The optimal screen-
ing cutoff points were 25/26 (sensitivity � 0.86,
specificity � 0.72) for the MoCA and 29/30 (sensi-
tivity � 0.92, specificity � 0.42) for the MMSE.
The MoCA and MMSE optimal diagnostic cutoff
points were 20/21 and 25/26.

MoCA and MMSE performance for the subjects
who had cognitive deficits on neuropsychological
testing (�1 domain) but did not report cognitive
decline (n � 39) was compared with the MCI group
(n � 23), who also had to report cognitive decline in
order to meet MCI diagnostic criteria. Controlling
for age, sex, and educational level, there were no sig-

Table 1 Demographic and clinical characteristics by cognitive group

Clinical characteristics

No cognitive
disorder
(n � 92 [69.7%])

MCI or PDD
(n � 40 [30.3%]) t or (df) score; p value

Age, y 63.9 (9.7) 68.1 (9.2) t (130) � �2.37; 0.02

Sex, % male 72.8% 82.5% �2 (1) � 1.42; 0.23

Race, % white 94.6% 95.0% �2 (1) � 0.01; 0.92

Education, y 16.5 (3.1) 16.2 (3.1) t (130) � 0.58; 0.56

PD duration, y 5.5 (4.7) 8.2 (5.9) t (61) � �2.55; 0.01

Hoehn & Yahr stage, % �2 (4) � 14.17; 0.007

1 50.0 17.5

2 41.3 62.5

3 7.6 15.0

4 1.1 2.5

5 0 2.5

Levodopa dosage, mg/d 467 (350) 484 (323) t (130) � �0.26; 0.80

Dopamine agonist
use, % yes

51.1 40.0 �2 (1) � 1.37; 0.24

History of DBS, % yes 4.3 20.0 �2 (1) � 8.26; 0.004

GDS-15 score 3.0 (3.4) 4.3 (4.0) t (130) � �1.97; 0.05

Cognition

MMSE score 28.7 (1.5) 26.8 (2.3) t (54) � 4.79; �0.001

MoCA score 26.2 (2.9) 22.2 (4.1) t (57) � 5.46; �0.001

Values are mean (SD) or %.
MCI � mild cognitive impairment; PDD � Parkinson disease dementia; PD � Parkinson dis-
ease; DBS � deep brain stimulation; GDS-15 � 15-item Geriatric Depression Scale;
MMSE � Mini-Mental State Examination; MoCA � Montreal Cognitive Assessment.

Neurology 73 November 24, 2009 1741



nificant between-group differences in MoCA or
MMSE scores (data not shown). Likewise, MoCA
and MMSE performance for MCI subjects with im-
pairments on �2 cognitive domains but who did not
report functional impairment (n � 13) was com-
pared with PDD patients (n � 17), who also had to
report functional impairment in order to meet PDD
diagnostic criteria. Again, there were no significant
between-group differences in MoCA or MMSE
scores (data not shown).

MoCA subscores. The group with a diagnosis of any
cognitive disorder had lower total MoCA scores than
the group with no cognitive disorder diagnosis (22.2
vs 26.15, t � 5.5 [df � 56.8], p � 0.001). Examin-
ing by MoCA subscore, patients with MCI or PDD
had significantly lower visuospatial/executive, atten-
tion, language, delayed recall, and orientation sub-
scores (data not shown).

DISCUSSION We found that the MoCA has good
overall discriminant validity as a global cognition as-
sessment instrument for the detection of MCI or de-
mentia in PD. It performed similarly to the MMSE
overall, but was superior as a screening instrument.
Given suboptimal specificity and PPV for both in-
struments at the recommended screening cutoff
points, additional evaluation of screen-positive pa-
tients is required to determine if patients meet clini-
cal criteria for a cognitive disorder. Lower cutoff
points for both instruments are recommended if they

are to be used as diagnostic instruments instead of
screening instruments.

The MMSE has been recommended as a useful
tool to identify cognitively impaired patients with
PD,16 but our results suggest several factors that rec-
ommend the MoCA for use over the MMSE as a
screening instrument. The optimal screening cutoff
point for detection of any cognitive disorder for the
MoCA had greater specificity (0.53), PPV (0.46),
and percent correctly diagnosed (64%) than the opti-
mal MMSE screening cutoff point (specificity �

0.38; PPV � 0.39; percent correctly diagnosed �

54%). In addition, the MoCA produced a larger
range of scores (12–30; range � 19 points) com-
pared to the MMSE (22–30; range � 9 points). Fi-
nally, the optimal MMSE screening cutoff point of
29/30 means that only patients scoring a perfect 30
are considered to have a negative screen for the detec-
tion of a cognitive disorder.

Given that cognitive impairment 1) is common
throughout the course of PD; 2) typically progresses to
PDD long-term; 3) adversely impacts function, QOL,
and caregiver burden; and 4) should inform clinical
decision-making, including use of cognitive enhancing
agents, it is important that patients with PD at all
stages of the disease undergo routine screening of
global cognitive abilities in the context of clinical
care. Our research is consistent with most research to
date that the MMSE does not perform well as a
screening instrument for MCI and PDD,34 due in

Table 2 Discriminant validity of the Montreal Cognitive Assessment (MoCA) and Mini-Mental State Examination (MMSE) for diagnosis of
any cognitive disorder

MoCA

Cutoff 17/18‡ 18/19 19/20 20/21 21/22 22/23 23/24 24/25* 25/26 26/27† 27/28 28/29 29/30

Sensitivity 18 18 20 28 35 45 48 70 80 90 93 100 100

Specificity 99 98 96 94 91 90 85 75 64 53 39 22 10

PPV 88 78 67 65 64 78 58 55 49 46 40 36 32

NPV 73 73 73 75 76 79 79 85 88 92 92 100 100

% Correctly diagnosed 74 73 73 73 74 77 73 73 69 64 55 45 36

AUC (95% CI) 0.79 (0.72–0.87)

MMSE

Cutoff 24/25‡ 25/26 26/27 27/28 28/29* 29/30†

Sensitivity 20 28 38 53 78 90

Specificity 99 96 88 83 63 38

PPV 89 73 58 57 48 39

NPV 74 75 76 80 87 90

% Correctly diagnosed 75 75 73 73 67 54

AUC (95% CI) 0.76 (0.67–0.85)

*Point of maximum combined sensitivity and specificity.
†Optimal screening cutoff point.
‡Optimal diagnostic cutoff point.
PPV � positive predictive value; NPV � negative predictive value; AUC � area under the curve; CI � confidence interval.
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part to lack of sensitivity to milder cognitive deficits
(i.e., instrument ceiling effect,35 with 29.5% of pa-
tients achieving a perfect score on the MMSE, com-
pared with 6.8% on the MoCA). Both the Mattis
Dementia Rating Scale36 and the Cambridge Cogni-
tive Assessment have been validated against a DSM-
IV37 diagnosis of dementia,38 but their completion
times are too long to be appropriate for use in routine
clinical care (approximately 20–45 minutes for these
instruments compared with less than 10 minutes for
the MoCA). Other global cognitive instruments re-
cently developed for use in PD with preliminary evi-
dence to support their validity include the Parkinson
Neuropsychometric Dementia Assessment11 and the
PD-Cognitive Rating Scale,39 but neither validation
study operationalized the definition of impairment
on neuropsychological testing to support a cognitive
disorder diagnosis, and the latter instrument takes
17–26 minutes to complete.

An interesting finding of our study regards appar-
ent limitations in the value of self-report of cognitive
decline and functional impairment in the context of
a clinical research interview. Sixty-two of the 115
subjects without dementia (53.9%) had impaired
cognitive testing in �1 domain, and 39 of the 62
(62.9%) did not self-report cognitive decline that
would have led to a diagnosis of MCI. Similarly, of
the 30 patients who had impairments in �2 cogni-
tive domains and were eligible for a diagnosis of de-
mentia, 13 of the 30 (43.3%) denied any functional

impairment that would have led to a diagnosis of
PDD. However, there were no significant between-
group differences in MoCA or MMSE scores for pa-
tient groups distinguished by these self-reports.
Additional study is needed to determine if self-report
of cognitive decline or functional impairment is of
clinical or prognostic significance in this population.

Regarding study limitations, our results may not
be generalizable, as the majority of our patients were
male, white, and highly educated, and all were re-
cruited from specialty care centers. Second, while the
MoCA includes a minor correction for lower educa-
tional levels, the MMSE does not, which affects the
diagnostic accuracy of the latter in highly educated
individuals.40 Third, the majority of patients had
mild to moderate PD (i.e., Hoehn & Yahr stages
1–3). Fourth, we did not have a matched non-PD
control group, although the goal of the study was not
to compare cognitive functioning in patients with
PD and non-PD patients. Furthermore, our neuro-
psychological battery had more detailed testing of
memory and executive functioning compared with
attention and visuospatial functioning, and there was
no assessment of language abilities. Although there is
no consensus regarding the ideal neuropsychological
battery to detect cognitive deficits in PD, our battery
may have led to an underestimation of PDD and
MCI frequencies in our study population. Finally,
the number of MCI and PDD cases relative to unim-
paired patients was relatively low, and including

Table 3 Discriminant validity of the Montreal Cognitive Assessment (MoCA) and Mini-Mental State Examination (MMSE) for diagnosis
of dementia

MoCA

Cutoff 17/18‡ 18/19 19/20 20/21 21/22 22/23 23/24 24/25*† 25/26 26/27 27/28 28/29 29/30

Sensitivity 29 29 35 41 53 65 65 82 82 100 100 100 100

Specificity 99 98 96 94 91 90 85 75 64 53 39 22 10

PPV 83 71 60 54 53 55 44 38 30 28 23 19 17

NPV 88 88 89 90 91 93 93 96 95 100 100 100 100

% Correctly diagnosed 88 87 86 85 85 86 82 76 67 61 49 34 24

AUC (95% CI) 0.87 (0.79–0.95)

MMSE

Cutoff 24/25‡ 25/26 26/27 27/28* 28/29† 29/30

Sensitivity 29 41 53 71 82 88

Specificity 99 96 88 83 63 38

PPV 83 64 45 43 29 21

NPV 88 90 91 94 95 95

% Correctly diagnosed 88 87 83 81 66 46

AUC (95% CI) 0.80 (0.67–0.93)

*Point of maximum combined sensitivity and specificity.
†Optimal screening cutoff point.
‡Optimal diagnostic cutoff point.
PPV � positive predictive value; NPV � negative predictive value; AUC � area under the curve; CI � confidence interval.
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more patients with a cognitive disorder would lend
more certainty to our findings and improve the PPV
of both instruments. However, our study sample
seemed to be representative of the overall population
at these 2 movement disorders centers. While the
reported point prevalence of PDD and MCI is typi-
cally higher than in our study population, this would
not affect our findings regarding the sensitivities and
specificities of the 2 screening instruments. Due to
the sample size limitations, we were not able to vali-
date the optimal cutoff points in a separate sample,
so additional studies of the MoCA and MMSE in
PD are needed.

Given the high prevalence of dementia in PD and
the high conversion rate of MCI to PDD, early and
routine screening for cognitive impairment with a
brief, sensitive instrument is warranted. Our study
recommends the MoCA over the widely used
MMSE and suggests the need for further valida-
tion of the MoCA and MMSE in a larger sample
of patients with PD, against other screening in-
struments, and using a more detailed neuropsy-
chological battery.
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