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Abstract
Identifying patients at higher risk of developing dementia is important. The usefulness of the Mattis Dementia Rating scale-Second
Edition (MDRS-2) to detect and differentiate between patients with amnestic mild cognitive impairment (A-MCI), Parkinson’s
disease and MCI (PD-MCI), PD with dementia (PDD), and Alzheimer’s disease (AD) was investigated. In all, 22 healthy
controls (HC), 22 A-MCI, 22 PD-MCI, 16 PDD, and 22 AD patients were evaluated using an extensive neuropsychological battery,
including the MDRS-2. The MDRS-2 total standardized score detected all groups of patients. The dementia groups performed
worse than HC on the 5 MDRS-2 subscales. Alzheimer’s disease patients scored higher than PDD on MDRS-2 conceptualization
and lower on memory. Healthy controls were better than PD-MCI on MDRS-2 initiation/perseveration and memory and better
than A-MCI on memory. No difference was found between the MCI groups. The MDRS-2 is a suitable short scale for MCI and
dementia screening but is not specific enough to differentiate between A-MCI and PD-MCI.
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Introduction

Mild cognitive impairment (MCI) was first described as the

preclinical phase of Alzheimer’s disease (AD), and this con-

cept focused on memory impairment.1 New criteria were ela-

borated in order to better reflect the possible phenotypes and

outcomes of this clinical condition.2 Mild cognitive impair-

ment is now diagnosed according to the predominance or not

of memory impairment, that is amnestic- or nonamnestic-

MCI, and also according to the number of cognitive domains

impaired (eg, single or multiple domains). For all these sub-

types, activities of daily living must remain essentially

intact.2,3 The recent development in the conceptualization

of MCI has led authors to apply these criteria to other neuro-

degenerative disorders, such as idiopathic Parkinson’s disease

(PD). The prevalence estimates of MCI vary from 22% to

53% in the well-established PD.4,5 Recently, in an incident

cohort of newly diagnosed drug-naive PD patients, nearly

20% were found to have MCI, which was twice the risk of

cognitive alteration compared with healthy controls.6 More-

over, longitudinal studies demonstrated that patients with

PD having MCI have a 3-fold risk of developing dementia

compared to those who are cognitively intact.5 Thus, MCI

is now recognized as a significant risk factor for the develop-

ment of dementia in PD, along with older age, male gender,

higher severity of motor symptoms, and the presence of

visual hallucinations.7

Amnestic MCI (A-MCI) is more likely to predict AD,8

whereas single- and multiple-domain nonamnestic subtypes

are more associated with later development of PD with

dementia (PDD).5 Distinguishing AD and PDD at an earlier

clinical stage is of great importance, given that treatment

strategies are expected to be different in these disorders.9

Moreover, pharmacological agents are known to be more

efficacious when administered at the beginning of the

dementia process.10,11

Neuropsychological assessment is usually the ‘‘gold

standard’’ for detecting cognitive impairment and is recom-

mended for the diagnosis of MCI in PD.6 However, in some

clinical or research settings, specialized services and financial

resources may be insufficient to administer an extensive

neuropsychological battery. In these circumstances, having

access to a brief and efficient cognitive screening test becomes

important. The Mattis Dementia Rating scale (MDRS)12,13 is a
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widely used and well-accepted cognitive test in the elderly pop-

ulation.14 It was designed to provide an overall score of neurop-

sychological deficits based upon the performances on a variety

of cognitive tasks. The MDRS-Second Edition (MDRS-2) con-

tains 5 subscales (eg, attention, initiation/perseveration, con-

struction, conceptualization and memory) within which the

items are presented in a hierarchical manner, that is a correct

answer to the first items of a subscale allows the examiner to

give credits for the subsequent items (max¼ 144). For this rea-

son, the administration lasts from 10 to 15 minutes in healthy

elderly participants and from 30 to 45 minutes in severely

impaired individuals.15

Many studies have documented the ability of the MDRS-2

to detect AD.16-19 The MDRS-2 is also able to discriminate

between AD and other types of dementia, such as PDD.20,21

Previous results showed that the MDRS-2 could detect patients

with A-MCI,22 considered to be at high risk of AD. However,

little is known about the sensitivity of the MDRS-2 to detect

individuals with MCI in PD (PD-MCI) and to differentiate

them from A-MCI. Therefore, the goal of this study was to doc-

ument this important question and to extend it to patients with

PDD and AD. We hypothesized that (1) the healthy controls

(HC) will score higher than the 4 patient groups on the

MDRS-2 total standardized score, (2) the patients with AD will

score higher than patients with PDD on the initiation/perse-

veration subscale and lower than the patients with PDD on the

memory subscale, (3) the patients with A-MCI will score lower

than HC on the memory subscale, (4) the patients with PD-MCI

will score lower than HC on the initiation/perseveration sub-

scale, and (5) the patients with A-MCI will score higher than

the patients with PD-MCI on the initiation/perseveration sub-

scale and lower than the PD-MCI on the memory subscale (see

Table 1 for the summary of the hypotheses with the underlying

biological rationale).

Methods

Participants

The present cross-sectional study was approved by the local

Ethics Committee. Informed written consent was obtained

from each participant or their legal substitute. All participants

had to be aged 50 or older. Healthy controls came from an

ongoing research on normal aging conducted at the Labora-

toire de Recherche en Neuropsychologie Gériatrique at Laval

University in Quebec City, Canada. Patients with A-MCI and

AD came from studies on pathological aging and were

administered an exhaustive neuropsychological evaluation

including the MDRS-2. Patients with PD were recruited at

the Département des Sciences Neurologiques of the CHAUQ

(Hôital de l’Enfant-Jésus). The diagnosis of PD was made by

an experienced neurologist (N.D. or M.L.) according to the

consensual criteria.23,24 Data were included in a non-

nominative database. Potential participants were not included

if they (1) had any neurological or systemic problems other

than PD and AD known to impair cognition (eg, traumatic brain

injury, tumor, etc), (2) have undergone deep brain stimulation

or other brain neurosurgery, (3) had a current or past history of

alcohol or drug abuse, or (4) had a chronic psychiatric illness or

an acute episode of major depression. This last exclusion criter-

ion was ascertained using the Hamilton Depression Rating

scale (Ham-D)25 in PD-MCI (n ¼ 21), PDD (n ¼ 13), and

AD (n ¼ 20) groups. Patients who scored >13 on the Ham-D,

indicative of a major depressive disorder,25,26 were excluded.

However, because depressive symptoms are a common psy-

chiatric feature in PD and AD,27,28 patients taking an antide-

pressant medication were accepted only if the dosage was

stable for at least 6 months. Of the 22 patients with A-MCI,

3 were assessed with the Ham-D because they were stable on

antidepressants. The other patients with A-MCI (not taking any

Table 1. Biological Rationale of the Hypotheses of the Study

Hypotheses Biological Rationale

(1) HC > PD-MCI, PDD, A-MCI, AD on the MDRS-2 total
standardized score

The HC shall not present with significant cognitive deficit on the
MDRS-2, as opposed to the other groups

(2) AD < PDD on the memory subscale of the MDRS-2
PDD < AD on the initiation/perseveration subscale of the

MDRS-2

Hippocampal atrophy is extremely severe in the earliest stages
of AD, whereas the alteration of the prefrontal-subcortical
loops is very severe in the earliest stages of PDD

(3) A-MCI < HC on the memory subscale of the MDRS-2 A-MCI is supposed to be the prodromal stage of AD and shall
therefore present with predominant hippocampal atrophy

(4) PD-MCI < HC on the initiation/perseveration subscale of
the MDRS-2

PD-MCI is supposed to be the prodromal stage of PDD and
shall therefore present with a predominant alteration of the
prefrontal-subcortical loops

(5) PD-MCI < A-MCI on the initiation/perseveration subscale of
the MDRS-2

The alteration of the prefrontal-subcortical loops shall be more
severe in PD-MCI than in A-MCI

A-MCI < PD-MCI on the memory subscale of the MDRS-2 The hippocampal atrophy shall be more severe in A-MCI than in
PD-MCI

Abbreviations: HC, healthy controls; PD-MCI, Parkinson’s disease with mild cognitive impairment; A-MCI, amnestic mild cognitive impairment; PDD, Parkinson’s
disease with dementia; AD, Alzheimer’s disease; MDRS-2, Mattis Dementia Rating Scale-Second Edition.
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psychotropic medications) were screened for depression using

the Neuropsychiatric Inventory (NPI)29 and according to the

clinical interview. Patients with A-MCI who obtained a total

NPI score above 1 were not included in the study. Finally,

patients had to score �15 (mild-to-moderate dementia) on the

Mini-Mental State Examination (MMSE)30 in order to be

included in the study.

Diagnosis of MCI

The MCI diagnosis was made according to the most recent

Petersen criteria.2,3 The presence of cognitive complaints was

questioned by asking the patients whether they had noticed any

change in their intellectual functioning. They, and a proxy

when available, were also asked to complete the Multifactorial

Memory Questionnaire (abilities subtest).31,32 Patients had to

score approximately 1.5 standard deviations (SD) below the

mean on at least 1 of 5 cognitive domains. Cognitive deficits

were required to not affect daily functioning as measured by the

Disability Assessment for Dementia (DAD),33 which was com-

pleted by a proxy. In case of doubt, clinical judgment was

applied, as suggested by Petersen.34 Patients were classified

as having A-MCI single or multiple domains or nonamnestic

MCI single or multiple domains.

Diagnosis of Dementia

Diagnosis of probable AD was performed according to the

Diagnostic and Statistical Manual of Mental Disorders (Fourth

Edition [DSM-IV])35 and the National Institute of Neurological

and Communicative Disorders and Stroke and the Alzheimer’s

Disease and Related Disorders Association (NINCDS-DRDA)

criteria.36 Dementia in PD was diagnosed following the last cri-

teria proposed by the Movement Disorder Society Task

Force37: impairment in more than 1 cognitive domain, with

an insidious onset and slow progression, development of

dementia within the context of established PD, and cognitive

deficits must represent a decline from the premorbid level. Def-

icits had to be severe enough to impair daily life functions

(social, occupational, or personal care) and had to be indepen-

dent of the impairment due to motor or autonomic symptoms.

In order to exclude patients with possible dementia with Lewy

bodies, the PD diagnosis had to be made at least a year before

the onset of cognitive impairments.37

Assessments

All participants responded to a structured interview on clinical

and demographic information. Pharmacological treatments were

gathered through medical charts and directly from patients and

HC prescriptions. Patients with PD were encouraged to take their

regularly scheduled PD medications during the study visit so that

they would be evaluated during the ‘‘ON’’ state. In order to estab-

lish the diagnosis of MCI or dementia, several cognitive domains

were evaluated. Visuomotor speed was assessed with the Motor

speed condition of the Trail Making test from the Delis-Kaplan

Executive Function System (D-KEFS).38 Attention was assessed

using Digit span (forward and backward) of the Wechsler Adult

Intelligence Scale- Third Edition (WAIS-III),39 and the

Visual scanning condition of the D-KEFS Trail Making Test.38

Verbal episodic memory and learning were evaluated using the

California Verbal Learning Test-Second Edition,40 while the

Clock Drawing Test41 was used as a visuospatial organization

measure. Executive functions were evaluated by tests of letter

fluency (T, N, and P), category fluency (animals) and by the

Number-letter switching condition of the D-KEFS Trail Making

Test.38 The MMSE was administered to patients in order to assess

global cognitive functioning. The severity of motor dysfunction

in PD was evaluated using the Hoehn and Yahr (H & Y) stages.42

Healthy controls received the same cognitive assessments as the

other groups of patients, except for the MMSE. All tests were

administered and scored according to the standard procedures.

Results were compared to the most representative set of published

norms and transformed into Z scores. Finally, the MDRS-243 was

administered to all patients and HC but, it was not used to

establish MCI nor dementia diagnoses in order to avoid

circularity bias. Moreover, 59.5% (62 of 104) of all MDRS-2

protocols were independently scored by experienced and

well-trained graduate students in neuropsychology (L.J. and

S.T.). The recent robust and expanded Mayo’s Older Americans

Normative Studies (MOANS) norms were used to adjust the

MDRS-2 raw scores.44

Data Analysis

The statistical analysis was performed using the SPSS software

version 18.0 for Windows. The a level was set at P ¼ .05.

Between-group comparisons on demographic and clinical char-

acteristics were made using analyses of variance (ANOVA or

multivariate analysis of variance [MANOVA]). Post hoc com-

parisons were done with the Tukey or Dunnet T3 tests accord-

ing to the assumption of equality of variances or not,

respectively. Categorical variables were compared with the

chi-square test. Including all possible data for each participants,

associations between the MDRS-2 age- and education-

corrected total score (n¼ 104), the age-corrected score on each

of the 5 MDRS-2 subscales (n¼ 104), age (n¼ 104), education

(n ¼ 103), MMSE total raw score (n ¼ 81), H & Y stage (n ¼
32), and score on the Ham-D (n¼ 57) were analyzed with Pear-

son correlations (bilateral). If confounding factors differed

between groups, and if they correlated significantly with the

MDRS-2 total standard score, they were included as covari-

ables (multivariate analysis of covariance [MANCOVA]).

Receiver operator characteristics (ROC) curves were gener-

ated to test the criterion validity and diagnostic performance of

the MDRS-2 in the MCI groups and dementia groups. Area

under the curve (AUC) and its 95% confidence intervals

(95% CI) were calculated. The optimal screening cutoff point

was defined as the lowest value that achieved nearby or more

than 80% sensitivity. Likelihood ratios, positive (LR+) and

negative (LR-), were also computed as indicators of the clinical

utility of the MDRS-2.
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In order to determine which variables could better differenti-

ate the MCI groups on one side and the dementia groups on the

other side, 2 discriminant function analyses (DFAs), stepwise

forward method (F to enter ¼ .05 and F to remove ¼ .10) were

computed. Age, education, and age-corrected scores of the 5

MDRS-2 subscales were entered as potential contributory vari-

ables, and group membership as predicted variable.

Results

All participants were French-speaking Caucasians. As pre-

sented in Table 1, demographic features of the groups were

similar, except for age (F(4, 99) ¼ 10.29, P ¼ .000). Dementia

groups scored lower than the MCI groups on the MMSE (F(3,

77) ¼ 33.095, P ¼ .000). The severity of mood symptoms, as

measured by the Ham-D, did not differ. Duration of PD was not

statistically different between PD-MCI (8.27 + 4.9 years) and

PDD (11.13 + 6.4 years) groups. However, motor symptoms

were slightly more severe in patients with PDD (H & Y:

2.92 + .87) than in patients with PD-MCI (H & Y: 2.07 +
.54; F(1, 30) ¼ 11.341, P ¼ .002). Mean levodopa dosages

were 597.6 (363.5) mg in patients with PD-MCI and 700.3

(362.4) mg in patients with PDD, while 43% of patients with

PD-MCI were prescribed dopamine agonist versus 20% of

patients with PDD. These prescriptions were not statistically

different. Regarding other medications, the groups registered

different utilization profiles for acetylcholinesterase inhibitors

(AChEIs), anticholinergics, and benzodiazepines but not anti-

depressants (Table 2).

The composition of the PD-MCI group was different from

that of the A-MCI group (P ¼ .000). Almost 41% (40.9%) of

patients in the A-MCI group presented memory impairment

only (single-domain A-MCI), whereas 59.1% of these patients

presented with memory impairment together with deficits in at

least 1 other cognitive domain (multiple-domain A-MCI),

according to Petersen nomenclature. Fifty percent of patients

in the PD-MCI group had a predominant nonmemory deficit

combined with deficits in another cognitive domain

(nonmemory multiple-domain MCI according to Petersen

nomenclature), 27.3% presented with a predominant memory

impairment together with deficits in at least 1 other cognitive

domain (multiple-domain A-MCI), 13.6% had only cognitive

impairment in 1 domain other than memory (nonmemory

single-domain MCI), and 9.1% had only an amnestic deficit

(single-domain A-MCI).

Results on the MDRS-2

The MDRS-2 age- and education-corrected total score was

strongly associated with the MMSE total score (r ¼ .65, P ¼
.000), moderately with age (r¼�.44, P¼ .000) but not related

to education and gender. In PD groups, no correlations were

observed between the MDRS-2 total standard score and age

at diagnosis, PD duration, and the H & Y stages. The Ham-D

score was not associated with the MDRS-2 total and the 5 sub-

scales standard scores. Because comparisons showed that the

5 groups were different on age, this variable was included as

covariable in between-group comparisons on the MDRS-2.

Figure 1 illustrates the performances obtained on the

5 MDRS-2 subscales by the MCI and dementia groups.

Detailed standardized scores on the MDRS-2 and the

effect sizes (Cohen d) for all possible contrasts are also listed

in Table 2 (MCI groups) and Table 3 (dementia groups).

A MANCOVA, applied to MDRS-2 standardized scores

with age as covariable, showed a significant multivariate group

effect (F(6, 93) ¼ 8.98, P ¼ .000). Post hoc pairwise compar-

isons revealed that HC obtained a higher global score than

patients (all Ps < .001). The performances of the 2 MCI groups

were similar on the MDRS-2 total score (P ¼ .894) so were the

performances of the 2 dementia groups (P ¼ .111). Regarding

the performances on the MDRS-2 subscales, the dementia

groups scored lower than HC on all subscales, while AD per-

formed better than PDD on conceptualization (P ¼ .043) and

lower than PDD on memory (P ¼ .016). On the other hand,

HC were better than PD-MCI on initiation/perseveration

(P ¼ .035) and better than PD-MCI (P ¼ .007) and A-MCI

Table 2. Demographic and Clinical Characteristics (Mean and Standard Deviation) of the 5 Groups

Variables HC, n ¼ 22 PD-MCI, n ¼ 22 A-MCI, n ¼ 22 PDD, n ¼ 16 AD, n ¼ 22

Age (year)a,b 64.1 (6.3) 68.3 (9.3) 70.0 (6.8) 73.5 (7.7) 77.9 (7.3)
Education (year) 13.7 (4.9) 13.1 (4.5) 13.7 (4.4) 10.0 (4.1) 12.4 (4.5)
Men (%) 45.5 54.5 45.5 75.0 36.4
MMSEa,c N/A 27.8 (1.4) 28.8 (1.8) 23.7 (4.0) 22.1 (2.3)
Ham-D N/A 4.0 (3.1) 4.3 (3.5) 5.2 (2.8) 2.3 (3.0)
Antidepressants (%) 0 28.6 16.7 26.7 23.8
Anticholinergics (%)d 0 27.3 5.6 13.3 0
Benzodiazepines (%)a 0 33.3 22.2 46.7 19.0
AChEIs (%)a 0 0 5.6 13.3 71.4

Abbreviations: HC, healthy controls; PD-MCI, Parkinson’s disease with mild cognitive impairment; A-MCI, Amnestic mild cognitive impairment; PDD, Parkinson’s
disease with dementia; AD, Alzheimer’s disease; MMSE, Mini-Mental State Examination, Ham-D, Hamilton Depression Rating Scale, AChEIs, acetylcholinesterase
inhibitors.
a P < .001.
b Test post hoc: HC < PDD ¼ AD; A-MCI ¼ PD-MCI < AD.
c Test post hoc: A-MCI ¼ PD-MCI > AD ¼ PDD.
d P < .01.

392 American Journal of Alzheimer’s Disease & Other Dementias® 26(5)



(P ¼ .000) on memory. The performances of the 2 MCI groups

did not differ significantly on the 5 MDRS-2 subscales.

In order to identify which variables best discriminate

between HC and dementia groups, a first DFA (stepwise for-

ward method) was computed. The results showed that 2 discri-

minant functions, including the same 4 variables, provided an

optimal discrimination between the groups. The first function

(canonical correlation¼ .940) selected the performances on the

MDRS-2 memory subscale (step 1), initiation/perseveration

subscale (step 2), age (step 3), and conceptualization subscale

(step 4). The second discriminant function (canonical correla-

tion ¼ .399) first entered in the equation the performances on

the MDRS-2 conceptualization subscale (step 1), memory sub-

scale (step2), initiation/perseveration subscale (step 3), and

age (step 4). Then, a classification analysis based upon these

4 variables demonstrated an overall classification accuracy of

81.7%, with 100% of the HC group, 86.4% of the AD group,

and 50% of the PDD group being correctly classified. In order

to determine which variables could better differentiate between

HC, A-MCI, and PD-MCI, another DFA was conducted. Only

1 discriminant function based on the MDRS-2 memory

subscale was significant (canonical correlation ¼ .464). This

variable correctly classified 68.2% of the HC group, 50.0%
of the A-MCI group, and 31.8% of the PD-MCI group (overall

classification accuracy ¼ 50%; Table 4).

Finally, clinical validity of the MDRS-2 for the detection of

MCI was examined using an ROC curve analysis after excluding

patients with dementia. As defined previously, the optimal cutoff

point was 139-140/144 (sensitivity ¼ 0.80; specificity ¼ 0.68;

LRþ ¼ 2.5, LR� ¼ 0.4). The AUC (95% CI) was 0.81 (0.71-

0.91). Then, including only patients with dementia and HC, a cut-

off value of 132-133/144 yielded perfect sensitivity (1.00) and

specificity (1.00), with an AUC (95% CI) of 1.0 (1.0-1.0).

Discussion

To our knowledge, this is the first study to assess the clinical

validity of the MDRS-2 for screening A-MCI, PD-MCI as well

0

2

4

6

8

10

12

14

ATT I/P CTR CPT MEM

A
ge

-c
or

re
ct

ed
 s

ca
le

d 
sc

or
es

MDRS-2 subscales

HC

PD-MCI

A-MCI

PDD

AD

Figure 1. Cognitive profile of the 5 groups on the MDRS-2 subscales.
ATT indicates attention; I/P, initiation/perseveration; CTR, Construction; CPT, Conceptualization; MEM, Memory.

Table 3. Standard Scores (Mean and Standard Deviation) of the MCI and HC Groupsa on the MDRS-2

HC (1) PD-MCI (2) A-MCI (3)

Cohen Effect Size (d)a

1-2 1-3 2-3

MDRS-2, total 11.1 + 2.4 7.9 + 3.2 8.01 + 3.1 1.11 1.12 0.01
MDRS-2, attention 10.9 + 1.4 9.9 + 1.9 10.9 + 1.9 0.56 0.05 0.55
MDRS-2, initiation/perseverationb 9.3 + 1.4 7.8 + 2.1 8.5 + 2.9 0.79 0.34 0.27
MDRS-2, construction 9.9 + 1.2 9.7 + 1.6 10.2 + 1.4 0.12 0.21 0.30
MDRS-2, conceptualization 9.4 + 2.0 8.0 + 2.7 8.9 + 2.2 0.61 0.28 0.35
MDRS-2, memoryc 11.9 + 1.9 9.2 + 3.5 7.7 + 4.2 0.95 1.26 0.37

Abbreviations: HC, healthy controls; PD-MCI, Parkinson’s disease with mild cognitive impairment; A-MCI, amnestic mild cognitive impairment; MDRS-2, Mattis
Dementia Rating Scale-Second Edition.
a Age-corrected scaled scores for all MDRS-2 subtests and age- and education-scaled scores for MDRS-2 total.
b HC ¼ A-MCI, HC > PD-MCI, A-MCI ¼ PD-MCI; P ¼ .000.
c HC > A-MCI ¼ PD-MCI; P ¼ .000.
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as AD and PDD. The MCI and dementia diagnoses were

carefully done following the administration of a broad neurop-

sychological battery and based on clinical judgment as recom-

mended34; this is a strength of the study. However, this

diagnostic neuropsychological battery included fewer tests of

attention and visuospatial organization than tests of verbal

memory and executive functions. This might have influenced

the results, notably regarding the classification of MCI (eg,

single vs multiple domains).

Mattis Dementia Rating Scale-Second Edition as
a Screening Tool for Dementia

The present study confirms that the MDRS-2 is a good screen-

ing test for AD and PDD. Indeed, participants with dementia

scored lower than HC on the total score and on each of the

MDRS-2 5 subscales. Moreover, a cutoff raw score of �132

correctly identified 100% of patients with dementia and

100% of HC. Clinicians can be confident when using this cutoff

value for the screening of PDD or AD. Various cutoff scores

were proposed over the years to accurately diagnose either

unspecified dementia (<132),18 AD (<129),16 or PDD

(<123)45 with the MDRS. Demographics, participant’s prove-

nance (eg, community vs specialized clinics), and severity of

global cognitive deterioration may explain these discrepancies

between the aforementioned studies, emphasizing the impor-

tance of using norms representative of the population when

choosing a cutoff.

The current results also revealed that the pattern of perfor-

mances between PDD and AD groups differed on the

MDRS-2 subscales. As expected, and according to the results

of the previous studies,20,21,46 patients with AD scored lower

than patients with PDD on the memory subscale. At a similar

level of global cognitive impairment, the memory difficulties

of patients with mild AD were still more severe than those of

patients with mild PDD. Patients with AD also obtained a

higher score than patients with PDD on the conceptualization

subscale, which measures a component of executive func-

tions.15 This is in line with the results from some studies47,48

but not with others.20 A lower raw score on the conceptualiza-

tion subscale at baseline has already been found to be predic-

tive of incident dementia in PD, along with memory

impairment.48 However, depressive symptoms seemed to

account for the association between this subscale and future

PDD in the study of Levy and colleagues.48 This was not the

case in the present study, given the absence of correlation

between the performance on the conceptualization subscale

and the total score on the Ham-D.

On the other hand, the hypothesis that patients with PDD

would perform significantly worse than patients with AD on

the initiation/perseveration subscale was not confirmed. This

finding did not support the results of the previous research.21

The discrepancy between Aarsland and the present report may

be explained by demographic and methodological differences.

The patients in the study of Aarsland were older than the pres-

ent patients with PDD (77.2 + 5.6 vs 73.5 + 7.7 years old) and

their disease duration was longer (15.4 + 5.0 vs 11.13 + 6.4

years) as well. Furthermore, the age- and education-corrected

total scores on the MDRS of their patients with PDD (n ¼
17) were significantly worse than those of the patients with

AD (n ¼ 11).21 However, the authors did not take this differ-

ence into account when they compared the performances on

age-adjusted scores of the MDRS subscales. Therefore, the

more severe global cognitive impairment in PDD compared

to AD might be responsible for the different performance

profiles registered between these 2 patient groups on the

MDRS in the study of Aarsland, as opposed to the present

study.

Mattis Dementia Rating Scale-Second Edition as a
Screening Tool for MCI

The current results confirmed that the MDRS-2 is sensitive to

the presence of MCI. Indeed, patients with PD-MCI and

A-MCI obtained a significantly lower standardized total score

than HC on the MDRS-2, thus indicating lower global cogni-

tive functioning. All these patients were considered

‘‘normal’’ on the MMSE, thus showing the superiority of the

Table 4. Standard Scores (Mean and Standard Deviation) of the Dementia and HC Groupsa on the MDRS-2

HC (1) PDD (4) AD (5)

Cohen’s Effect Size (d)b

1-4 1-5 4-5

MDRS-2, totalb 11.1 + 2.4 3.4 + 2.5 1.7 + 1.3 3.10 4.85 0.86
MDRS-2, attentionb 10.9 + 1.4 9.1 + 2.7 9.6 + 2.8 0.78 0.55 0.18
MDRS-2, initiation/perseverationb 9.3 + 1.4 3.5 + 2.4 2.8 + 1.4 2.86 4.59 0.37
MDRS-2, constructionb 9.9 + 1.2 7.7 + 3.2 8.9 + 3.0 0.89 0.46 0.36
MDRS-2, conceptualizationc 9.4 + 2.0 4.9 + 2.9 6.3 + 2.9 1.85 1.25 0.50
MDRS-2, memoryd 11.9 + 1.9 4.7 + 3.8 2.1 + 0.3 2.40 7.24 0.97

Abbreviations: HC, healthy controls; PDD, Parkinson’s disease with dementia; AD: Alzheimer’s disease; MDRS-2, Mattis Dementia Rating Scale-Second Edition.
a Age-corrected scaled scores for all MDRS-2 subscales and age- and education-scaled scores for MDRS-2 total.
b HC > PDD ¼ AD.
c HC > AD > PDD.
d HC > PDD > AD.
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MDRS-2 to detect individuals at the earliest stage of cognitive

impairment. Other studies have demonstrated the poor

sensitivity of the MMSE in PD-MCI49 and A-MCI.50

Moreover, yielding large effect sizes, the initiation/persevera-

tion and memory subscales were useful in discriminating

between PD-MCI and HC. As expected, the A-MCI patients

also scored lower than HC on the memory subtest.

However, the A-MCI and PD-MCI groups were similar on

all the MDRS-2 subscales, thus infirming the fifth hypothesis

(see Table 1). On the basis of the results obtained by Aarsland

and colleagues,21 the authors of the study first anticipated that

patients with PD-MCI would have an inferior performance

compared to that of patients with A-MCI on the initiation/per-

severation subscale, measuring some executive functions. No

difference was found between the 2 groups, thus suggesting

that patients with A-MCI may also present with subtle

executive deficits.51 This is congruent with prior research,

demonstrating that cognitive tests assessing episodic memory

and executive functions are among the first to show deteriora-

tion long before AD symptoms become clinically apparent.52

Moreover, the MDRS-2 initiation/perseveration subscale is

largely composed by a semantic verbal fluency task (eg,

‘‘supermarket’’) known to be impaired in both PD-MCI53 and

A-MCI.9,51 Semantic fluency, but not phonemic fluency, was

recently revealed as a significant predictor of dementia in PD.54

The present results also demonstrated that the performance

of patients with A-MCI was not different from that of PD-MCI

on the MDRS-2 memory subscale, as it was hypothesized. This

finding may be explained by some factors. First, after executive

dysfunction, memory impairment was the most predominant

deficit in 36% of patients with PD-MCI. Some previous studies

also reported significant memory decline in early PD,5,55 while

others have found relatively spared memory functioning.56,57

Second, the MDRS-2 memory subscale has been related to

hippocampal atrophy in AD,58 a cerebral structure also known

to present with atrophy in PD without dementia.59

Unfortunately, the MDRS-2 does not allow to precise which

component of memory processing (eg, encoding, retrieval, or

retention) contributes to the memory difficulties. Being able

to do so would be of great interest, given that this information

may improve the capacity to perform a differential diagnosis

between distinct forms of neurodegenerative diseases such as

AD and PD and eventually between A-MCI and PD-MCI.

Another interesting finding of the present study concerns the

medications prescribed differentially in PD and AD. The

results showed that anticholinergics were prescribed in 27%
of patients with PD-MCI and, to a lesser extent, in 13% of

patients with PDD. Moreover, patients with PD-MCI (33%)

and PDD (47%) took benzodiazepines in a greater proportion

than patients with A-MCI (22%) and AD (19%). Anticholiner-

gics improve movement problems,60 while benzodiazepines,

such as ‘‘clonazepam,’’ are useful for the treatment of rapid eye

movement (REM) sleep behavior in PD.61 However, these

molecules must be prescribed with caution in cognitively

impaired patients because they are known to have a deleterious

impact on cognition, as they may induce confusion and

memory problems.60,62,63 Nearly, 73% of patients with AD

received acetylcholinesterase inhibitor (AChEI), whereas only

13% PDD were administered these nootropics. These data are

interesting, given that functional positron emission tomography

(PET) studies have reported an even greater cholinergic decre-

ment in cortical areas of PDD than in AD of similar severity.64

In addition, as in AD, the use of AChEI for PDD is nowadays

considered a safe and efficacious symptomatic treatment.65

Thus, it is possible that the cognitive performances on the

MDRS-2 were influenced by the different pharmacological

treatments received by the 4 patient groups.

The present data support the clinical validity of the MDRS-2

for the screening of dementia of the Alzheimer’s type and

dementia secondary to PD. The results also suggest that the

MDRS-2 is sensitive to the presence of mild cognitive syndromes.

However, it may not be specific enough to discriminate

between PD-MCI and A-MCI, as defined here. In order to detect

PD-MCI, the MDRS-2 appears to be superior to the MMSE, but

as sensitive as the Montreal Cognitive Assessment (MoCA)

test,66 another widespread general cognitive screening test. The

MDRS-2 has the advantage to come with a valid alternative ver-

sion,67 which allows avoiding practice effects as much as possi-

ble. This is clearly a strong asset, given that several follow-up

assessments are mandatory for the diagnosis of dementia.

Moreover, the MDRS-2 is able to capture mild degrees of func-

tional difficulties,68 to document cognitive deterioration,19 and

change following pharmacological interventions.69

Some shortcomings of this study shall be mentioned. First,

the current findings were obtained with a small number of

patients and thus need to be replicated. The small sample size

might have affected the statistical power of the study and might

explain that some hypotheses were not verified (see hypotheses

2 and 5 in Table 1). The samples involved patients who were

exclusively Caucasians, aged in average 60 years and older and

relatively well educated (at least 10 years of schooling). There-

fore, generalization of the present results is limited to individ-

uals sharing similar demographics. The fact that the proposed

cutoff score for the MCI diagnosis may produce a high rate

of false positives must also be mentioned. It is thus recom-

mended to remain cautious regarding the underlying causes

of subtle cognitive deficits when they are evidenced by the

MDRS-2, given its limited specificity. The potential impact

of vascular risk factors on cognition, such as high blood pres-

sure and hypercholesterolemia, cannot be ruled out, as some

patients in the present study might have had these symptoms.

Finally, the cross-sectional design of this study does not allow

confirmation as to whether the MDRS-2 and the criteria used to

define MCI are predictive of future PDD and AD. In order to

answer these important questions, longitudinal clinicopatholo-

gical studies including larger cohorts of patients are required.
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