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Participant and Study Partner Reported
Impact of Cognition on Functional Activities
in Parkinson’s Disease
Brenna Cholerton, PhD,1,* Kathleen L. Poston, MD, MS,2 Lu Tian, ScD,3 Joseph F. Quinn, MD,4,5 Kathryn A. Chung, MD,4,5

Amie L. Hiller, MD,4,5 Shu-Ching Hu, MD, PhD,6,7 Krista Specketer, BS,6 Thomas J. Montine, MD, PhD,1 Karen L. Edwards, PhD,8 and
Cyrus P. Zabetian, MD, MS6,7

ABSTRACT: IntroductionIntroduction: Cognitive dysfunction is common in Parkinson’s disease (PD) and associated with
reduced functional abilities and increased dependence. To date, however, little is known about the relationship
between performance of instrumental activities of daily living (IADLs) and cognitive stages in PD, and there are
conflicting reports as to whether declines in specific cognitive domains predict IADL impairment.
MethodsMethods: Participants with PD were drawn from the Pacific Udall Center and included in the study if both
participant and study partner IADL ratings and cognitive tests were completed (n = 192). Logistic regression
analyses were performed to determine whether participant and/or study partner rating predicted mild cognitive
impairment or dementia. Correlations are reported for the relationship between participant/study partner IADL
reports as well as for specific cognitive tests.
ResultsResults: Although both participant and study partner ratings of IADL performance were associated with a
diagnosis of PD with dementia, only participant self-rating of functional ability was significantly associated with
a diagnosis of PD with mild cognitive impairment. Functional ability correlated most strongly with measures of
processing speed, auditory working memory, and immediate verbal recall for both the participant and study
partner ratings.
ConclusionConclusion: For participants with PD in the early stages of cognitive decline, self-rating may be more sensitive
to the impact of cognitive changes on IADL function than ratings made by a knowledgeable study partner.
Changes in executive function, processing speed, and learning may indicate a higher likelihood of IADL
impairment. Careful assessment of cognition and IADL performance is recommended to permit individualized
interventions prior to significant disability.

Cognitive impairment is pervasive in Parkinson’s disease (PD),
often resulting in devastating impacts on quality of life, func-
tional performance, and independence.1 A decline in the ability
to perform instrumental activities of daily living (IADL) related
to cognitive impairment, although often initially subtle, can neg-
atively impact disease outcome if not identified and adequately
compensated.2 Although significant functional impairment may

be more apparent in PD-related dementia (PDD), subtle deficits
in complex IADLs occur frequently among those with PD-
related mild cognitive impairment (PD-MCI), and the presence
of such deficits may help to reveal the presence of early cognitive
decline.3

The assessment of functional change in PD presents chal-
lenges, however. Performance-based measures are not often
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feasible in a clinic setting, and thus there is heavy reliance on self
and care partner reporting. Anosognosia, a lack of awareness of
the effects of a disease, is common in all dementias including

PDD, and people diagnosed with PD may be more likely to
overestimate their functional performance as compared to clini-
cian rating.4 Less is known about the accuracy of self-appraisal in

TABLE 1 Participant characteristics

Variable No Cognitive Impairment, n = 68 PD-MCI, n = 100 PDD, n = 24 P*

Age, y
Mean (SD) 66.1 (6.3) 70.8 (7.4) 72.4 (8.4) <0.0001
Range 52.0–80.2 41.9–92.7 55.8–96.4 NCI < PD-MCI, NCI < PDD

Education years
Mean (SD) 16.5 (2.1) 16.3 (2.5) 16.3 (2.5) 0.935
Range 12–20 12–20 12–20

Gender, male; n (%) 29 (42.7) 76 (76.0) 19 (79.2) <0.001
NCI > PD-MCI > PDD

Disease duration, y
Mean (SD) 9.9 (6.2) 11.3 (7.2) 11.3 (5.8) 0.385
Range 2–27 1–40 2–25

LEDD, mg/d
Mean (SD) 533.0 (407.6) 686.6 (554.2) 520.1 (515.1) 0.099
Range 0–2300 0–2376 0–2205

MDS-UPDRS, part III
Mean (SD) 20.7 (12.9) 27.1 (11.6) 30.9 (12.7) <0.001
Range 1–64 7–67 6–60 NCI < PD-MCI, NCI < PDD

GDS
Mean (SD) 5.3 (1.3) 5.7 (1.3) 6.0 (1.7) 0.029
Range 2–8 1–9 3–10 NCI < PDD

PDAQ-P
Mean (SD) 53.0 (7.0) 48.8 (8.8) 37.3 (11.3) <0.0001
Range 30–60 26–60 19–54 NCI > PD-MCI > PDD

PDAQ-SP
Mean (SD) 52.8 (8.7) 49.9 (7.7) 36.1 (13.7) <0.0001
Range 28–60 28–60 11–56 NCI > PDD PD-MCI > PDD

MoCA
Mean (SD) 27.9 (1.7) 24.5 (2.9) 19.8 (3.2) <0.0001
Range 24–30 17–30 11–25 NCI > PD-MCI > PDD

HVLT-R total immediate recall
Mean (SD) 27.9 (3.4) 21.4 (4.2) 15 (4.4) <0.0001
Range 21–35 11–32 6–23 NCI > PD-MCI > PDD

HVLT-R delayed recall
Mean (SD) 10.1 (2.0) 6.9 (2.6) 4.2 (2.9) <0.0001
Range 0–12 0–11 0–9 NCI > PD-MCI > PDD

Digit symbol
Mean (SD) 50.9 (9.0) 38.8 (9.6) 26.3 (10.3) <0.0001
Range 35–73 19–70 0–45 NCI > PD-MCI > PDD

Trailmaking part Aa

Mean (SD) 28.9 (9.6) 39.4 (13.0) 64.9 (28.4) <0.0001
Range 15–58 15–78 33–150 NCI > PD-MCI > PDD

Trailmaking part Ba

Mean (SD) 66.0 (21.1) 108.4 (47.8) 203.7 (75.3) <0.0001
Range 26–131 40–300 77–300 NCI > PD-MCI > PDD

Letter number sequencing
Mean (SD) 10.8 (2.0) 9.2 (1.8) 6.7 (2.1) <0.0001
Range 8–16 3–13 4–11 NCI > PD-MCI > PDD

Semantic verbal fluency
Mean (SD) 23.9 (4.3) 17.5 (5.5) 11.1 (4.2) <0.0001
Range 14–33 5–34 3–18 NCI > PD-MCI > PDD

Phonemic verbal fluency
Mean (SD) 48.3 (11.6) 40.2 (12.0) 29.5 (9.5) <0.0001
Range 24–74 15–71 17–45 NCI > PD-MCI > PDD

Judgment of line orientation
Mean (SD) 13.3 (1.7) 11.6 (2.4) 10.6 (2.3) <0.0001
Range 7–15 5–15 7–15 NCI > PD-MCI > PDD

*P values based on 1-way analysis of variance overall F for continuous variables or chi-square for categorical variables. Pairwise post hoc tests
were performed using Scheffe’s or chi-square tests.
aHigher scores represent worse performance. For all other cognitive variables, higher scores represent better performance.
PDD, Parkinson’s disease dementia; PD-MCI, Parkinson’s disease mild cognitive impairment; SD, standard deviation; LEDD, levodopa equivalent
daily dose; MDS-UPDRS, Uniform Parkinson Disease Rating Scale–Movement Disorders Society revision; NCI, no cognitive impairment; PDAQ-P,
Parkinson’s Daily Activities Questionnaire–15, participant; PDAQ-SP, Parkinson’s Daily Activities Questionnaire–15, study partner; GDS, Geriatric
Depression Scale; MoCA, Montreal Cognitive Assessment; HVLT-R, Hopkins Verbal Learning Test-Revised.
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PD-MCI, although recent reports suggest that anosognosia may
be less common in this group.5,6 To augment the evaluation of
functional status in those with cognitive impairment, a knowl-
edgeable care partner is often consulted. There is support for the
widespread use of a care partner report to accurately reflect cog-
nitive and functional changes in Alzheimer’s disease (AD),7,8

although the quality of study partner reports vary, and care part-
ners may overestimate functional performance specifically among
those with higher cognitive scores.9 Despite these reports in AD,
to date little is known about the relationship between self and
study partner reports concerning the performance of IADLs dur-
ing the course of PD.

Although it is recognized that impaired cognitive status (PDD
and PD-MCI) is associated with reduced performance on IADLs,
there are conflicting reports as to whether declines in specific
cognitive domains predict functional impairment. Memory,
executive function, processing speed, language, and visuospatial
skills have been variably associated with more complex IADLs
such as driving, management of finances, and medication man-
agement in PD10,11; however, many of these studies have been
limited by small sample sizes. Still others have found no connec-
tion between specific cognitive tasks and complex functional
change.3 It is further unknown as to whether participant and
study partner ratings differ with respect to their relationships to
individual cognitive domains.

The primary aim of the current study was to determine
whether self-reported and study partner reported changes in
IADLs as measured by the Penn Parkinson’s Daily Activities
Questionnaire–15 (PDAQ-15)12 predict cognitive diagnosis
(PDD and/or PD-MCI) in the Pacific Udall Center cohort, with
the goal of providing clinicians and researchers additional tools to
identify potential cognitive impairment and its impact in
PD. Second, we sought to describe the relationship between
self-report and/or study partner report of IADL change, specifi-
cally to determine if either source yielded a stronger association
with cognitive diagnosis. Finally, we investigated whether partic-
ipant and study partner reports of IADL change were associated
with specific cognitive test performance in PD to provide clini-
cians with insight into the potential impact of impairment in spe-
cific cognitive domains on independent living and guide
subsequent research into patient-centered interventions.

Methods
Participants
Participants were drawn from the Pacific Udall Center of Excel-
lence in Parkinson’s Disease Research, which consists of the follow-
ing 3 sites: University of Washington/Veterans Affairs Puget Sound

TABLE 2 Association between PDAQ-15 scores and cognitive diagnosis in the Pacific Udall Center of Excellence in Parkinson’s
Disease Research

PD-MCI vs. No Cognitive Impairment PDD vs. PD-MCI

OR (95% CI) P Value OR (95% CI) P Value

PDAQ-P
Age 0.96 (0.90–1.03) 0.247 1.11 (1.00–1.24) 0.059
Education 0.97 (0.79–1.20) 0.803 0.84 (0.58–1.21) 0.346
Gender 3.78 (1.41–10.10) 0.008 2.64 (0.34–20.77) 0.356
Site 1.31 (0.72–2.38) 0.373 11.34 (1.98–64.80) 0.006
Disease duration 0.99 (0.92–1.07) 0.874 1.09 (0.97–1.23) 0.159
LEDD 0.99 (0.99–1.00) 0.545 1.00 (0.99–1.00) 0.783
MDS-UPDRS, part III 1.00 (0.96–1.04) 0.925 1.05 (0.98–1.12) 0.183
GDS 0.87 (0.61–1.24) 0.435 0.87 (0.51–1.91) 0.970
MoCA 1.78 (1.41–2.24) <0.001 2.83 (1.67–4.79) <0.001
PDAQ-P 1.10 (1.04–1.17) 0.001 1.23 (1.10–1.37) <0.001
Total AUCa 0.90 0.96

PDAQ-SP
Age 0.96 (0.90–1.03) 0.277 1.10 (0.99–1.22) 0.078
Gender 2.91 (1.15–7.36) 0.024 1.80 (0.30–10.85) 0.521
Education 0.97 (0.79–1.19) 0.742 0.90 (0.65–1.25) 0.533
Site 1.14 (0.65–2.01) 0.642 3.53 (0.97–12.80) 0.055
Disease duration 0.97 (0.90–1.04) 0.365 1.09 (0.98–1.21) 0.122
LEDD 1.00 (1.00–1.00) 0.299 1.00 (0.99–1.00) 0.334
MDS-UPDRS, part III 0.99 (0.95–1.03) 0.683 1.03 (0.97–1.09) 0.385
GDS 0.92 (0.66–1.27) 0.605 0.88 (0.47–1.65) 0.687
MoCA 1.71 (1.38–2.13) <0.001 2.47 (1.53–3.97) <0.001
PDAQ-SP 1.04 (0.99–1.10) 0.120 1.17 (1.07–1.27) 0.001
Total AUCa 0.88 0.95

aAUC for the fully adjusted model.
Bold text indicates statistical significance (P < 0.05).
PDAQ-15, Penn Parkinson’s Daily Activities Questionnaire–15; PUC, Pacific Udall Center of Excellence in Parkinson’s Disease Research; PD-MCI,
Parkinson’s disease mild cognitive impairment; PDD, Parkinson’s disease dementia; PDAQ-P, Parkinson’s Daily Activities Questionnaire–15, par-
ticipant; OR, odds ratio; CI, confidence interval; LEDD, levodopa equivalent daily dose; MDS-UPDRS, Uniform Parkinson Disease Rating
Scale–Movement Disorders Society Revision; GDS, Geriatric Depression Scale; MoCA, Montreal Cognitive Assessment; AUC, area under the
receiver operating characteristic curve; PDAQ-SP, Parkinson’s Daily Activities Questionnaire–15, study partner.
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Health Care System, Oregon Health and Sciences University/
Veterans Affairs Portland Health Care System, and Stanford Uni-
versity. The cohort began enrolling participants in 2010; the
PDAQ-15 was added to the clinical scales collected in 2016. Partic-
ipants in the current study were included if they met the
U.K. Parkinson’s Disease Society Brain Bank clinical diagnostic
criteria for PD,13 had a cognitive diagnosis assigned (no cognitive
impairment, PD-MCI, PDD), and if PDAQ-15 scores were avail-
able for both the participant and study partner (n = 214). Study
partners were co-enrolled with the participant and were a spouse or
other first-degree relative when available; otherwise a close friend
or other relative with knowledge of the participant’s daily function-
ing was recruited. A total of 22 participants were excluded as a
result of missing data for 1 or more of the primary covariates (part
III of the Unified Parkinson’s Disease Rating Scale–Movement Dis-
orders Society Revision,14 the 15 item Geriatric Depression Scale,15

levodopa equivalent daily dose [LEDD],16 or Montreal Cognitive
Assessment17), for a total of 192 participants included in the ana-
lyses. The institutional review boards at all sites provided formal
approval for the study. All participants and study partners provided
written informed consent prior to study participation.

IADLs
The PDAQ-15 is a questionnaire previously validated by Bren-
nan and colleagues12 that measures the performance of IADLs in
people diagnosed with PD both by self-report and by the report
of a knowledgeable care partner. The PDAQ-15 assesses activi-
ties most likely to be impacted by cognitive decline in PD and
includes items that measure how much difficulty a participant
currently experiences as a result of PD on IADLs such as reading
comprehension, medication management, navigation, learning to
use new gadgets, financial management/understanding, and ori-
entation. Each item is rated on a scale from 0 to 4 for a total
score range of 0 to 60 (higher score = better performance) as fol-
lows: none = 4, a little = 3, somewhat = 2, a lot = 1, or cannot
do = 0. The questionnaires were completed by the participant
(PDAQ-P) and study partner (PDAQ-SP) separately.

Cognitive Variables
Cognitive and motor diagnoses were assigned at a clinical diag-
nostic consensus conference attended by at least 2 movement

FIG. 1. Predicted probabilities as a function of PDAQ-15 score (in the increments of 5 units) if all covariates were held at the population
mean; 95% confidence intervals were estimated based on the fitted logistic regression model. PDAQ-15, Penn Parkinson’s Daily Activities
Questionnaire–15; PDAQ-P, Penn Parkinson’s Daily Activities Questionnaire–15, participant; PDAQ-SP, Penn Parkinson’s Daily Activities
Questionnaire–15, study partner; PDD, Parkinson’s disease dementia; PD-MCI, Parkinson’s disease mild cognitive impairment; Pr,
predicted.
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disorders specialists, a neuropsychologist, and study personnel, as
previously described.18 Cognitive diagnoses were made
according to published diagnostic criteria for PDD19 and PD-
MCI.20 At least 2 neuropsychological measures were available for
each cognitive domain as required for PD-MCI level II criteria20

at all sites using the core neuropsychological measures described
later in combination with site-specific instruments (Supplemental
Table 1).

Core cognitive variables for the current analyses were those
administered since the establishment of the cohort and given
across all sites. These measures include the following: (1) global
cognition (Montreal Cognitive Assessment), (2) verbal learning
and memory (Hopkins Verbal Learning Test–Revised immediate
and delayed recall,21 (3) visuomotor attention and working
memory/divided attention (Trailmaking Test, parts A and B),22

(4) auditory working memory (Letter–Number Sequencing sub-
test from the Wechsler Adult Intelligence Scale–III),23

(5) processing speed/working memory (Digit Symbol subtest
from the Wechsler Adult Intelligence Scale–Revised),24

(6) semantic verbal fluency (animal naming),22 (7) phonemic ver-
bal fluency (F,A,S or C,F,L),22 and (8) visuospatial (Benton Judg-
ment of Line Orientation).25 For analyses, Trailmaking B minus
A was used to control for potential effects of motor slowing on
visuomotor working memory. All participants taking PD medi-
cations were rated in the on state.

Statistical Analyses
Group differences in clinical, demographic, and cognitive vari-
ables were assessed using 1-way analysis of variance and Scheffe’s
test for post hoc pairwise comparisons or chi-square tests for cat-
egorical variables. To address the primary aim of the study, logis-
tic regression models were conducted to test whether the
PDAQ-15 predicted cognitive diagnosis assignment (PD-MCI
vs. no cognitive impairment, and PDD vs. PD-MCI), separately
for the PDAQ-P and the PDAQ-SP, controlling for age, educa-
tion, sex, PD disease duration since onset of motor symptoms,
LEDD, motor severity (Unified Parkinson’s Disease Rating
Scale–Movement Disorders Society revision part III), depression
(Geriatric Depression Scale), cognitive severity (Montreal Cogni-
tive Assessment), and study site. Predicted probabilities as a func-
tion of PDAQ-15 score (in increments of 5 units) if all covariates
were held at the population mean and their 95% confidence
intervals were estimated based on the fitted logistic regression
model. Next, the determination of whether the resulting
PDAQ-P and PDAQ-SP coefficients were significantly different
was accomplished by estimating both equations, calculating the
difference, and bootstrapping the data (1000 samples). Spe-
arman’s rank-order correlations were performed to test the asso-
ciation between participant and study partner PDAQ-15 ratings
for each cognitive group. Finally, the associations between

FIG. 2. Spearman rank-order correlations between ranked residuals of PDAQ-15 scores and cognitive tests. P values are provided for
statistically significant correlations between the cognitive tests and PDAQ-SP or PDAQ-P. Bold font indicates significance after
correcting for multiple comparisons. Trailmaking B-A scores were reversed in this figure for ease of presentation. HVLT-R, Hopkins
Verbal Learning Test-Revised; MOCA, Montreal Cognitive Assessment; PDAQ-15, Penn Parkinson’s Daily Activities Questionnaire–15;
PDAQ-P, Penn Parkinson’s Daily Activities Questionnaire-15, participant; PDAQ-SP, Penn Parkinson’s Daily Activities Questionnaire–15,
study partner.
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individual cognitive tests and PDAQ-15 scores were assessed by
regressing the PDAQ-15 and cognitive test scores with age, sex,
education, disease duration, Unified Parkinson’s Disease Rating
Scale–Movement Disorders Society part III, Geriatric Depression
Scale, LEDD, and site and calculating the Spearman’s rank-order
correlations between ranks of the residuals. The results are pro-
vided before and after correcting for multiple comparisons: the
Bonferroni adjustment was used to control the family wise type I
error set a priori at 0.05; because there were 9 cognitive vari-
ables, a significance level of 0.05/9 = 0.006 was used. All ana-
lyses were performed in Stata 15.1 (StataCorp, College
Station, TX).

Results
Participant characteristics are provided in Table 1. In logistic
regression analyses (Table 2), the PDAQ-P was significantly asso-
ciated with both PD-MCI and PDD diagnoses after controlling
for all confounders. In contrast, the PDAQ-SP was significantly
associated only with PDD, not PD-MCI, over and above the
included confounders (Fig. 1). This difference between the
2 logistic regression coefficients for the PDAQ-P and PDAQ-SP
was statistically significant (P < 0.001). Correlations between the
PDAQ-P and PDAQ-SP were positive and moderate in the
overall sample (Spearman’s ρ = 0.51, P < 0.0001), and for the
not cognitively impaired (Spearman’s ρ = 0.48, P < 0.0001) or
PDD groups (Spearman’s ρ = 0.51, P < 0.01). For the PD-MCI
group, the correlation was positive, but the relationship was less
strong (Spearman’s ρ = 0.32, P < 0.001).

Spearman correlations between PDAQ-P and PDAQ-SP and
the ranked residuals of individual cognitive tests are provided in
Figure 2. Most cognitive tests had low to moderate positive cor-
relations with the PDAQ-P and the PDAQ-SP. The strongest
correlations (either at or approaching moderate correlation
strength) for both the PDAQ-P and PDAQ-SP were with tests
of processing speed, auditory working memory, and immediate
verbal recall.

Discussion
The current study examines the relationship between cognitive
impairment and independent participant and study partner ratings
of functional ability in a prevalent sample of participants with
PD. We found that, although both participant and study partner
ratings of IADL performance were associated with a diagnosis of
PDD, only participant self-ratings of functional ability were sig-
nificantly associated with a diagnosis of PD-MCI. Functional
ability correlated most strongly with measures of processing
speed, auditory working memory, and immediate verbal recall
for both the PDAQ-P and the PDAQ-SP.

Our results support the use of the PDAQ-15 as an additional
tool to assess the possible presence and/or impact of PDD. These
results are consistent with previous reports that the PDAQ-15

discriminates between participants with and without PDD when
administered to a study partner.12 Interestingly, our results do
not support the presence of anosognosia reported by others
among participants with more advanced cognitive impairment.26

However, our sample size in the PDD group was small (n = 24),
and global cognitive scores overlapped with the PD-MCI group
(and was thus more likely to include participants with relatively
preserved insight); as a result, this group may not adequately rep-
resent patients with more severe cognitive decline.

For participants with PD in earlier stages of cognitive decline
(PD-MCI), our results suggest that self-ratings may be more sen-
sitive to the impact of cognitive changes on IADL function than
ratings made by a knowledgeable study partner. Thus, clinicians
who rely on care partner report alone may not gain sufficient
insight into the impact of early cognitive decline on IADLs in
PD-MCI. Early studies of dementia, including PDD, indicated
that reduced awareness of dementia-related symptoms is
common,27,28 leading perhaps to increased reliance on care part-
ner report. Anosognosia of motor and cognitive deficits in PD
has been reported,29,30 although larger studies that focus on spe-
cific cognitive domains found generally accurate appraisals of
memory and executive functions among those with preserved
cognition.5,31 With specific regard to accurate appraisals of func-
tional ability, an earlier study that compared participant self-
ratings of activities of daily living/IADL functions to
performance-based measures found that participants with PD
underrate their performance particularly in the areas of eating,
medication management, and finances. However, the sample size
was small (n = 76), and given the reported range of global cogni-
tive screening scores, the study likely included more severely
cognitively impaired participants.4 A larger, more recent study of
385 participants with PD found that anosognosia for nonmotor
symptoms was frequent in both mild PDD and more advanced
PD-MCI, but uncommon in early PD-MCI or in PD partici-
pants without cognitive impairment.6 Similarly, a recent study
that specifically examined different MCI types (including PD)
found that anosognosia was rare.32 Our results support these lat-
ter findings and extend these results to address specific differences
between participant and study partner reports.

Although we found overall moderate agreement between par-
ticipant and study partner reports in general, it was notably lower
for participants diagnosed with PD-MCI. A recent study aimed
at assessing the degree of difference between participants and
study partners on the PDAQ-15 found discrepancies among the
2 groups that grew with increasing cognitive impairment.26

Conversely, we found the weakest correlation between the
2 sources to be within the PD-MCI group, again potentially
because of the overall higher global cognitive abilities in our
cognitively impaired groups. Our results suggest that participants
with PD-MCI may be more acutely aware of cognitive changes
and how they may subtly impact IADLs. This could be related
to varying levels of interaction that study partners have with par-
ticipants or that early and subtle functional changes may not pro-
voke concern in family members. Indeed, in a previous study of
participants with AD, care partners tended to overestimate IADL
performance among those with higher global cognitive
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functioning.9 Prior studies in PD and MCI suggest generally
good agreement between participants and study partners in rela-
tion to assessing cognitive abilities,29,33 although participant self-
reports may be better than study partner reports in the assessment
of more frankly concerning symptoms, such as visual hallucina-
tions.34 Here, we provide unique data concerning differences
between participants and study partners in the early stages of
cognitive decline. Once a diagnosis of PDD is apparent, how-
ever, both participant and study partner reports are associated
with cognitive diagnosis, suggesting increasing awareness among
study partners as the cognitive dysfunction progresses.

We further found that many cognitive tests generally had
low but consistent correlations with both the PDAQ-P and
PDAQ-SP, and the strongest associations were with
processing speed, auditory working memory, and verbal
learning. Prior research on the relationship between individ-
ual cognitive tests and performance of IADLs is mixed.
Among the participants with AD, MCI, and healthy older
adults, reduced executive performance has been particularly
associated with poorer IADLs,35,36 and interventions to
improve executive functions have been suggested as a means
to increase independence.37 In PD, memory, executive func-
tion, processing speed, language, and visuospatial skills have
been variably associated with complex IADLs,10,11,38

although other studies that evaluate performance-based
methods of IADL assessment have found no relationship
between cognition and functional performance in participants
with PD.3,39 Here, we provide support for associations with
both cognitive diagnosis and individual cognitive tests, partic-
ularly processing speed and working memory. Clinicians and
care partners may thus want to keep a close watch for subtle
changes in functional performance that may negatively impact
health, safety, and social/intellectual engagement particularly
among participants with slowed processing speed and other
executive dysfunction. Furthermore, future research into
efforts to enhance executive function in PD may eventually
lead to more targeted and person-centered interventions.

There are limitations in the current study. PDAQ ratings are
based entirely on self and study partner report, and previous
studies have found that performance-based measures may be
more sensitive to real-world changes in functional abilities.40,41

However, such measures are often time consuming, and such
barriers to feasibility mean that these measures are unlikely to
be implemented in clinic and research settings. To date, the
PDAQ-15 has been validated primarily for use with study part-
ners12; in a recently published study, a smaller sample of
participant–study partner pairs (n = 61) who completed both
the PDAQ-15 and a performance-based functional measure
found that study partner responses correlated more strongly
with functional ability than did participant responses. However,
the authors state that the majority of participants included in
this sample had significant cognitive impairment.26 Additional vali-
dation of the PDAQ-15 with performance-based functional mea-
sures across all levels of cognitive function in PD will be an
important future step. Additional limitations include that a larger
sample size is needed to more adequately assess specific

relationships between cognitive tests and IADL changes within
cognitive groups. Overall correlations between individual tests and
IADL function were generally low, suggesting that other factors
may also be involved. Although we controlled for important fac-
tors such as motor symptom severity, disease duration, LEDD, and
depression, other unknown factors have yet to be explored.

The current study provides unique data concerning the relation-
ship between self and study partner report of IADL performance
and cognitive impairment in PD and suggests that participants with
MCI may be able to more accurately appraise the impact of their
cognitive impairments on IADL performance than their study part-
ners. Furthermore, specific cognitive changes may relate more
strongly to decline in functional ability. These results support
queries by medical professionals into the complex functional activi-
ties and specific cognitive functions even prior to the onset of
PDD, when practical interventions may be most effective. Future
investigations into cognitive interventions aimed at improving per-
formance of complex daily activities is of vital importance and may
help to prolong independence in people diagnosed with PD.
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