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Original Research

Cognitive Correlates of Instrumental
Activities of Daily Living Performance in
Parkinson Disease Without Dementia
Erin R. Foster, PhD, OTD, OTR/L a, Tasha Doty, MA b

a Program in Occupational Therapy, Departments of Neurology and Psychiatry, Washington
University School of Medicine, St. Louis, MO
b Program in Occupational Therapy, Washington University School of Medicine, St. Louis, MO

Abstract Objective: To investigate cognitive correlates of instrumental activities of daily living
(IADL) performance among people with Parkinson disease (PD) without dementia.
Design: Cross-sectional.
Setting: Academic medical center.
Participants: Volunteer sample (N=161) comprising participants with PD without dementia
(n=102) and healthy comparison (HC) participants (n=59).
Interventions: Not applicable.
Main Outcome Measures: Performance-based assessment of cognitively-demanding IADL (meal
preparation, bill paying, shopping, medication management, small home repair), neuropsycho-
logical tests (attentional control/flexibility, planning, working memory, memory, crystallized
intelligence), and measures of motor function and other characteristics (eg, depressive
symptoms).
Results: There were no group differences in neuropsychological test performance (P>.06). The
PD group performed more poorly than the HC group on a number of cognitive IADL tasks (P<.04).
After accounting for the effects of motor impairment and other disease-related characteristics,
neuropsychological test performance accounted for a small but unique portion of the variance in
performance of all cognitive IADL combined, meal preparation, shopping, and medication man-
agement in the PD group (R2=4%-13%; P≤.01).
Conclusions: The PD group had cognitive IADL performance limitations despite being unimpaired
on neuropsychological tests. Within PD, neuropsychological test performance accounted for a
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small but significant portion of the variance in cognitive IADL performance over and above the
effects of motor and other impairments. These results support the added value of using perfor-
mance-based IADL assessments in functional evaluations of individuals with early and mild PD
without dementia.
© 2021 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Parkinson disease (PD) is the second most common neurode-
generative disease, affecting 7-10 million people world-
wide.1 Even with optimal medical management, PD is
associated with disability and reduced health-related qual-
ity of life.2-5 Cognitive dysfunction is believed to be an
important contributor to early activity limitations and par-
ticipation restrictions in PD.6,7 Mild cognitive deficits can be
detected in the earliest stages of PD8,9 and are associated
with reported limitations in instrumental activities of daily
living (IADL)7,10; reduced quality of life11; and reduced par-
ticipation in instrumental, leisure, and social activities.6

Because of its negative effect on function and quality of life,
mild cognitive impairment in PD is considered a prime target
for intervention development.12-17

There are currently no biomarkers for mild cognitive defi-
cits in PD, so sensitive behavioral measures of cognition will
be essential as outcome measures for future cognitive inter-
vention trials. Although there are numerous cognitive tests
to detect mild cognitive deficits in PD, direct measures of
the functional effect of these deficits are lacking.12,18 Such
functional measures are necessary to provide evidence of
the clinical relevance of cognitive test results and treatment
effects.19

The ability to carry out IADL is a key functional out-
come of cognition.18 IADL assessment in PD has primarily
consisted of self- or informant-report measures, which
are limited by subjectivity, dependence on insight, associ-
ation with depressive symptoms, reporting bias, and
imprecision.12,20,21 Importantly, self-reported IADL func-
tion may be particularly susceptible to underestimation of
problems by people with PD.22 Informant-report measures
are additionally subject to bias from denial, caregiver
burden, and amount of time spent with the person,23-26

and it can be difficult for caregivers to distinguish
between motor and cognitive contributions to IADL func-
tion.27 Incorporating measures that involve standardized
observation and scoring of IADL performance by a trained
professional may address the limitations of self- or infor-
mant-report measures and provide a more accurate and
complete understanding of the functional consequences
of mild cognitive deficits in this population.

Performance-based IADL assessment is emerging in PD.
Studies have demonstrated objective IADL performance lim-
itations in people with PD without dementia.28-32 However,
the evidence is inconsistent regarding the underlying cogni-
tive deficits that contribute to these limitations. Whereas
some studies have found associations between IADL perfor-
mance and global cognitive impairment27,28 or deficits in
specific cognitive domains such as cognitive flexibility,
attention, memory, and executive functioning,29,32-36 others
have found no relationships.30,31 A better understanding of

the cognitive mechanisms of IADL performance limitations in
PD may improve detection of and intervention for early
functional decline in this population.

The purpose of this study was to investigate the cognitive
correlates of IADL performance among people with PD.
We used the Performance Assessment of Self-care Skills
(PASS)37,38 to assess cognitively-demanding IADL perfor-
mance in participants with PD without dementia and healthy
comparison (HC) participants without PD. We previously
found that the PASS cognitive IADL tasks discriminate
between people with PD without dementia and adults with-
out PD and that PASS cognitive IADL performance in PD is
associated with global cognitive impairment and, to a lesser
extent, motor impairment.28 The current study extends our
prior work in a larger sample and with a battery of neuropsy-
chological tests to assess the relationships of specific cogni-
tive domains and motor function with cognitive IADL
performance.

Methods

This study was approved by the university’s internal review
board, and all participants provided written informed con-
sent upon enrollment.

Participants

Participants were community-dwelling people with PD and
adults without PD (HC). Participants with PD were
recruited from the university’s movement disorders cen-
ter, and HC participants were recruited from the univer-
sity’s research participant registry and word of mouth.
Participants with PD met diagnostic criteria for idiopathic
typical PD39 and were classified as Hoehn and Yahr stage I-
III.40 Exclusion criteria for the participants with PD
included suspected dementia or global cognitive
impairment (per clinical record, physician, and/or care-
giver report or a score <25 on the Mini-Mental Status
Examination [MMSE]41), a standardized score <85 on the
Wechsler Test of Adult Reading (WTAR),42 other neurologic
conditions, brain surgery, history of or current psychotic
disorder, significant current psychiatric symptoms, or any
condition that would interfere with testing (eg, non-
English speaking). Exclusion criteria for the HC partici-
pants included the above in addition to the suspected
presence of PD, biological family history of PD, and being
a spouse or caregiver of someone with PD or another par-
ticipant in the study.
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Procedure

Testing was conducted in a university research unit. Partici-
pants with PD were tested while on their regular medica-
tions to represent their real-world functional status. During
the testing session demographic information was collected
via interview, the MMSE was administered to measure global
cognitive function, the Beck Depression Inventory II43 was
administered to assess depressive symptoms, and then IADL
and neuropsychological testing occurred (described in
Assessments; order counterbalanced across participants).
Clinical characteristics of the participants with PD were
obtained from clinical records (eg, Hoehn and Yahr stage,
Unified Parkinson Disease Rating Scale [UPDRS] Motor score44

from within 3 months of study participation, disease dura-
tion, medications).

Assessments

Cognitive IADL performance
The PASS37,38 assessed cognitively-demanding IADL perfor-
mance. The PASS is a standardized, observer-based, crite-
rion-referenced measure. Detailed information regarding
training, administration, piloting, refinement, and reliabil-
ity of the PASS for this study were reported by Foster.28 Ten
cognitive IADL were administered: (1) oven use, (2) stovetop
use, (3) sharp utensil use, (4) clean up, (5) bill paying by
check, (6) checkbook balancing, (7) mailing bills, (8) shop-
ping, (9) medication management, and (10) small home
repairs (ie, flashlight repair).

Examiners provided scripted instructions for each activity
and then observed and rated performance according to pre-
specified criterion-referenced critical subtasks. If the partic-
ipant could not proceed independently with an activity or
made a mistake, the examiner began a process of graduated
cueing to facilitate activity completion, following a 9-level
cueing hierarchy that increases in power of assistance: (1)
verbal supportive, (2) verbal nondirective, (3) verbal direc-
tive, (4) gesture, (5) task object or environmental rear-
rangement, (6) demonstration, (7) physical guidance, (8)
physical support, and (9) total assist. Examiners refrained
from cueing unless absolutely necessary (including not cue-
ing for delays or slowness owing to bradyphrenia or bradyki-
nesia), started with the lowest level of cueing possible, and
provided 2-3 cues per level before moving to the next level.
The level and number of cues needed for activity completion
were used to determine the weighted cue score for that
activity. This score is a sum of the number of cues given in
each level multiplied by the cue level. To reduce the number
of comparisons for this study and because the following indi-
vidual activities are administered and performed together,
the bill paying by check, checkbook balancing, and mailing
activity scores were summed to yield a Bill Paying score, and
the oven use, stovetop use, use of sharp utensils and clean
up scores were summed to yield a Meal Preparation score.
Additionally, all activity scores were summed to yield an All
IADL score.

Neuropsychological testing
Selected tests from the Cambridge Neuropsychological Test
Automated Battery (CANTAB)a assessed executive and

memory function. The CANTAB is a computerized neuropsy-
chological test battery and is well-validated and widely-
used in PD. The Stockings of Cambridge (SOC) test assessed
spatial planning and working memory, the Intra-Extra
Dimensional Set Shift (IED) test assessed rule acquisition/
reversal and attentional control, the Spatial Working Mem-
ory (SWM) test assessed spatial working memory and strat-
egy use, and the Paired Associates Learning (PAL) test
assessed visual episodic memory and new learning. The pri-
mary nonmotor-dependent outcome measures from each
test were used in this study. In addition, the CANTAB Motor
Screening test was used as a measure of motor speed, and
the WTAR was used as an estimate of premorbid crystallized
intelligence.

Statistical analysis

Data were stored and managed using REDCapb electronic
data capture tools hosted at the university45 and analyzed
using IBM SPSS Statistics 25.c Descriptive statistics were cal-
culated for all variables and data were visually inspected for
normality. Independent samples t tests (or chi-square for
categorical data) compared the PD and HC groups on partici-
pant characteristics, cognitive IADL performance, and neu-
ropsychological performance. Pearson r correlations
assessed the bivariate relationships between cognitive IADL
performance and participant characteristics and neuropsy-
chological performance within groups. Then, multiple linear
regression analyses examined independent predictors of
cognitive IADL performance within the PD group. Separate
models were run for each cognitive IADL that had significant
bivariate correlations with participant characteristics and/
or neuropsychological performance. Participant characteris-
tics were entered in the first step, and then the neuropsy-
chological test scores were entered in the second step. All
statistical tests were 2-tailed, and P <.05 was considered
significant.

Results

Participant characteristics

Demographic and clinical characteristics of the sample (102
PD, 59 HC) are shown in table 1. Groups were equivalent in
age, sex, education, ethnicity, race, living status, and MMSE
(P≥.13). The PD group had higher Beck Depression Inventory
II scores (t(159)=−3.6; P<.001), indicating more frequent or
severe depressive symptoms on average. However, there
were no group differences in the distribution of depressive
symptom severity according to clinical cutoffs (x2=6.1;
P=.11). In the PD and HC groups, respectively, 72 and 51 par-
ticipants had minimal symptomology, 14 and 3 had mild
symptomology, 13 and 3 had moderate symptomology, and 3
and 2 had severe symptomology.

Group comparisons of cognitive IADL and
neuropsychological test performance

The PD group had poorer scores than the HC group for All
IADL, Meal Preparation, and Shopping, but there were no
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group differences in neuropsychological test performance
(table 2). In addition, the PD group took longer to
complete the PASS than the HC group (mean § SD, PD:
78.3§16.8 min, HC: 65.2§12.0 min; t(159)=−5.40,
P<.001).

Within-groups bivariate relationships between
cognitive IADL performance, participant
characteristics, and neuropsychological test
performance

Correlations between cognitive IADL and neuropsychological
test performance in the PD group are shown in table 3. In
the PD group, All IADL correlated with IED, PAL, SWM, and
SOC; Meal Preparation correlated with IED; Shopping corre-
lated with PAL, SWM, and SOC; and Medication Management
correlated with WTAR, PAL, and SWM. For all relationships,
poorer cognitive IADL performance was related to poorer
neuropsychological performance.

For correlations between cognitive IADL performance
and participant characteristics in the PD group, All IADL
correlated with duration of diagnosis, levodopa equiva-
lent daily dose, and UPDRS Motor (r≥0.20, P≤.05), and
Medication Management correlated with duration of diag-
nosis (r=0.20, P=.04). For these relationships, poorer cog-
nitive IADL performance was related to longer disease
duration, higher levels of medication, and/or more
severe motor impairment.

There were no correlations between cognitive IADL per-
formance and neuropsychological test performance or par-
ticipant characteristics in the HC group (r≤0.20, P≥.14). Nor
were there any correlations between time taken to com-
plete the PASS and neuropsychological test performance or
participant characteristics in either group (r≤0.19, P≥.07).

Table 1 Sample characteristics

Variable HC Group PD Group

No. of participants (N=161) 59 102
Age, y 61.7§6.0 62.4§5.2
Male/female, n/n 29/30 56/46
Education, y 15.9§2.4 15.4§2.4
Ethnicity, n

Hispanic or Latino 0 4
Not Hispanic or Latino 57 97
Declined to state 2 1

Race, n
American Indian or Alaska Native 1 2
Asian 2 1
Black or African American 4 1
White 50 96
Declined to state 2 2

Living status, n
Living with someone 50 93
Living alone 9 9

MMSE 29.2§1.0 29.0§1.2
BDI-II* 6.4§8.2 11.1§7.8
Duration of diagnosis, y NA 4.9§4.2
LEDD, mg NA 955.5§694.3
UPDRS Motor (on medication) NA 17.7§8.2
Hoehn and Yahr Stage, n NA NA

1 5
2 83
2.5 12
3 2

NOTE. Values are mean § SD or number of participants where
indicated.
Abbreviations: BDI-II, Beck Depression Inventory, 2nd edition;
LEDD, levodopa equivalent daily dose.

* HC different from PD, P<.05.

Table 2 Comparison of group cognitive IADL and neuropsychological test performance

Variable HC Group PD Group t(159) P Value

No. of participants (N=161)
PASS activity

59 102

All IADL 14.47§13.04 20.99§19.00 −2.57 .01*
Meal preparation 4.41§6.12 6.96§9.14 −2.09 .04*
Bill paying 6.93§7.17 6.89§8.91 0.03 .98
Shopping 0.31§0.91 1.95§3.64 −4.33 <.001*
Medication management 1.98§4.47 3.43§5.77 −1.77 .07
Flashlight repair 1.03§3.11 1.75§4.36 −1.12 .27

CANTAB test
MOT mean latency, ms 1189.64§351.10 1234.72§366.85 −0.76 .45
IED total errors 32.83§36.10 41.29§47.00 −1.19 .24
PAL total errors 26.95§20.44 29.68§25.78 −0.69 .49
SWM total errors 33.32§21.27 36.57§19.64 −0.98 .33
SOC problems solved in minimum moves 8.45§1.70 7.85§2.01 1.90 .06

WTAR scaled score 110.4§10.9 110.0§10.7 0.23 .82

NOTE. Values are mean § SD.
Abbreviation: MOT, motor screening test.

* PD worse than HC, P<.05.
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Independent associations between cognitive IADL
performance and participant characteristics and/or
neuropsychological test performance within the PD
group

Coefficients for each regression model are shown in table 4.
For All IADL, duration of diagnosis, levodopa equivalent daily
dose, and UPDRS Motor accounted for an initial 7% of the
variance (F3,95=2.19; P=.09), and the neuropsychological
variables (IED, PAL, SWM, SOC) together accounted for an
additional 13% of the variance (F4,91=3.61; P=.009), resulting
in a significant model (R2=0.19; F7,91=3.12; P=.006). For Meal
Preparation, IED accounted for 4% of the variance resulting

in a significant model (F1,97=4.07; P=.03). For Shopping, PAL,
SWM, and SOC together accounted for 11% of the variance
resulting in a significant model (F3,95=3.96; P=.01). For Medi-
cation Management, duration of diagnosis accounted for an
initial 2% of the variance (F1,97=1.87; P=.18), and WTAR,
PAL, and SWM together accounted for an additional 12% of
the variance (F3,94=4.22; P=.008), resulting in a significant
model (R2=0.14; F4,94=3.68; P=.008).

When participants with MMSE scores below 27 (n=16)
were removed from analyses, the significant correlations
remained. Furthermore, regression diagnostics (eg, Cooks D,
leverage, studentized residuals) revealed no problematic
influential observations.

Table 3 Correlations (Pearson r) between cognitive IADL performance and neuropsychological test performance within the PD
group

Variable All IADL Meal
Preparation

Money
Management

Shopping Medication
Management

Flashlight
Repair

MOT mean latency 0.11 0.08 0.09 0.09 0.09 −0.07
IED total errors 0.25* 0.20y 0.12 0.15 0.19 −0.03
PAL total errors 0.29* 0.19 0.11 0.29* 0.21y 0.03
SWM total errors 0.25* 0.12 0.11 0.21y 0.23y 0.14
SOC problems solved in
minimum moves

−0.25* −0.12 −0.15 −0.21y −0.11 −0.19

WTAR scaled score −0.15 −0.06 −0.05 −0.15 −0.26* 0.09

NOTE: n=102.
Abbreviation: MOT, motor screening test.
* P≤.01.
y P<.05.

Table 4 Multiple linear regression models examining independent predictors of cognitive IADL performance within the PD group
(n = 102)

Variables B SE B b t P Value

Dependent variable: All IADL
Duration of diagnosis 0.24 0.53 0.05 0.45 .65
LEDD <0.01 <0.01 0.10 0.93 .36
UPDRS Motor 0.42 0.22 0.18 1.85 .07
IED 0.06 0.04 0.16 1.59 .11
PAL 0.13 0.07 0.18 1.70 .09
SWM 0.07 0.11 0.07 0.62 .53
SOC −0.95 1.04 −0.11 −0.92 .36

Dependent variable: Meal Preparation
IED 0.04 0.02 0.21 2.68 .008*

Dependent variable: Shopping
PAL 0.04 0.02 0.25 2.38 .02*
SWM 0.03 0.02 0.13 1.19 .24
SOC −0.10 0.21 −0.06 −0.48 .63

Dependent variable: Medication Management
Duration of diagnosis 0.23 0.16 0.15 1.45 .15
WTAR −0.11 0.05 −0.20 −2.03 .05*
PAL 0.03 0.02 0.15 1.54 .13
SWM 0.04 0.03 0.15 1.48 .14

NOTE. n=102.
Abbreviation: LEDD, levodopa equivalent daily dose.
* P<.05.
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Discussion

We examined cognitive predictors of cognitive IADL perfor-
mance in a large sample of people with PD without dementia
and adults without PD. Despite being cognitively high func-
tioning and having relatively early and mild disease progres-
sion, the PD group had impaired cognitive IADL
performance. Within PD, neuropsychological test perfor-
mance accounted for a small but significant portion of the
variance in cognitive IADL performance, over and above the
effects of motor function or other disease-related charac-
teristics, and there were some selective relationships
between specific cognitive domains and specific cognitive
IADL tasks. These results provide insight into the functional
relevance of cognitive changes in PD and the potential bene-
fit of incorporating performance-based IADL assessment into
functional evaluations of people with PD.

Although there were no group differences in neuropsy-
chological test performance, the PD group had slower cogni-
tive IADL performance and required more assistance to
complete cognitive IADL (specifically, meal preparation and
shopping) than their peers without PD. Reduced activity per-
formance in the absence of neuropsychological test
impairment has been observed in PD using a novel and com-
plex work simulation activity.46 The current study found per-
formance limitations in more familiar and simpler tasks,
which further supports the sensitivity of performance-based
IADL assessment to early functional decline in PD. The longer
time taken by participants with PD to complete the PASS is
also consistent with studies that have used performance-
based measures.29,36,46 Of clinical relevance, this finding
dovetails with qualitative work revealing that a major factor
influencing daily function among people with PD is the
increased time taken to perform daily activities.47 Interest-
ingly, although participants with PD perceived both physical
and mental slowness in daily activities,47 neither motor nor
cognitive function were related to cognitive IADL perfor-
mance time in this study. Regardless of the source of slowed
cognitive IADL performance, our findings demonstrate the
added value of using performance-based IADL assessment
early in the disease, because subtle inefficiencies in the
completion of complex IADL may portend more overt
impairment on neuropsychological tests and potentially lead
to earlier detection of cognitive functional decline.

Neuropsychological test performance was associated with
cognitive IADL performance after accounting for the effects
of motor impairment or other markers of disease severity
(ie, levodopa equivalent daily dose, disease duration). Motor
impairment was not correlated with any of the individual
cognitive IADL and was not a significant independent predic-
tor of overall cognitive IADL performance. Most existing
studies have had similar results with respect to the contribu-
tion of motor function, finding no relationships with individ-
ual activities30,31,46 or weak to moderate relationships with
overall IADL performance that either do not reach signifi-
cance in adjusted models or after which cognition is still an
independent predictor.27,29,34 Additionally, although depres-
sion is known to influence self-reports of daily function in
PD,6,20,21 it was not associated with cognitive IADL perfor-
mance in this study or in 2 prior studies that used perfor-
mance-based measures.29,30

Taken together, these findings suggest that the PASS and
other performance-based IADL assessments are sensitive
and valid indicators of functional abilities related to cogni-
tive more so than motor impairments in PD. They also high-
light another potential advantage of performance-based
measures in that they may be less subject to bias by mood or
other psychological factors than self-report measures. How-
ever, it is worth noting that the existing literature is not
entirely consistent with regard to these issues. There is a
wide range in the magnitude of correlations between motor
function and IADL performance across different assess-
ments, severity of PD, or severity cognitive impairment
within PD, and some studies have found associations
between depression and IADL performance in PD.31,34 Fur-
thermore, many other factors may contribute to cognitive
IADL performance, ranging from personal factors like apathy
and sex to contextual factors like the physical environment
and social support. Future investigations should aim to dis-
entangle the relative contributions of cognitive, motor, psy-
chological, and other factors to IADL performance among
people with PD.

There were few relationships between specific cognitive
domains and cognitive IADL performance. Whereas the com-
bination of executive and memory variables predicted over-
all cognitive IADL performance, none of the individual
neuropsychological tests were significant predictors. In
terms of individual cognitive IADL, only meal preparation,
shopping, and medication management were related to neu-
ropsychological test performance, and only attentional con-
trol, memory, and crystallized intelligence were weak
independent predictors of these IADL, respectively. The rea-
sons for these specific relationships are unclear. Although it
is likely that in real life, different IADL differentially demand
underlying cognitive processes, the correlations found in this
study may be more indicative of overlap in the demands of
the tests themselves than generalizable relationships
between specific cognitive processes and activities per se.
This notion is reflected in the existing literature on financial
management and medication management performance in
PD. Reports vary from no relationships between these activi-
ties and neuropsychological tests30,31 to strong correlations
with a range of cognitive abilities,29,33 depending on the
assessments used. Our findings are not altogether surprising,
because IADL performance requires the integration of cogni-
tive skills, and it may be difficult to detect contributions of
single cognitive processes, especially when performance is
combined across activities. It may be most appropriate to
consider performance-based cognitive IADL assessments as
indicators of the ability to perform cognitively-demanding
daily activities in general or of the synergistic or additive
effects of cognitive processes, rather than as measures of
the ability to perform specific activities or of specific cogni-
tive processes.

Study limitations

This study has several limitations that can be addressed in
future research. The generalizability of our results to the
broader population with PD is limited because our sample
was relatively young, primarily White, and had high educa-
tion, high cognitive function, and relatively early and mild
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disease progression. These features may have also limited
our variance and ability to detect associations. Our cognitive
assessment battery was limited by the use of the MMSE as a
screen for dementia and the CANTAB as the sole neuropsy-
chological test, which primarily uses visuospatial tasks.
Future studies would benefit from a more sensitive cognitive
screen (eg, the Montreal Cognitive Assessment), formal clin-
ical diagnostic interview, and comprehensive neuropsycho-
logical battery. This would permit more certain diagnosis of
dementia, the subgrouping of participants with PD without
dementia into those with or without PD-related mild cogni-
tive impairment,48 and examination of the associations of
verbal cognitive skills and/or more traditional neuropsycho-
logical test scores with PASS performance in PD. Addition-
ally, inclusion of a more commonly used self- or informant-
report IADL measure for comparison may provide further
information on the clinical relevance of performance-based
IADL assessment results. Finally, more specific, sensitive, or
relevant measures of motor function (eg, dexterity, upper
extremity use, CANTAB Reaction Time, UPDRS Motor rating
closer to the time of IADL testing) may prove to be more
strongly associated with IADL performance than general
motor dysfunction severity or motor speed.

Conclusions

In summary, we found reliable objective cognitive IADL per-
formance problems among nondemented people with early
PD that were specifically attributable to cognitive dysfunc-
tion. Accurate identification of early functional changes in
people with PD is crucial for the timely initiation of inter-
ventions to prevent or attenuate further decline in function
and quality of life. Our results provide support for the use of
the PASS cognitive IADL tasks in functional evaluations to
serve this purpose and supplement existing cognitive assess-
ment methods in PD. Although it is critical to have functional
outcome measures that are sensitive and specific to cogni-
tion, it is also important to recognize that “functional cogni-
tion,” or cognition in the context of daily activity
performance, involves the integration of cognitive skills
with other body functions and the environment.49 It is clear
from the inconsistencies in the existing literature that more
research is needed to better understand the effects of the
various PD-related impairments and other factors on cogni-
tive IADL performance and to characterize the demands and
purposes of the different performance-based IADL assess-
ments. This information will aid in the selection of the most
appropriate assessment for a given intervention depending
on factors such as the intervention approach, targeted out-
come, population, and setting. It will also lead to better
understanding of daily function in PD, which will facilitate
the development of more comprehensive and targeted inter-
ventions.

Suppliers

a. CANTAB cognitive assessment software; Cambridge Cog-
nition.

b. REDCap; Vanderbilt University.
c. SPSS, version 25; IBM Corp.

Corresponding author

Erin R. Foster, PhD, OTD, OTR/L, 660 S. Euclid Ave, MSC
8505-45-01, St. Louis, MO 63110. E-mail address:
erfoster@wustl.edu.

Acknowledgments

We thank Margo Holm, PhD, Ketki Raina, PhD, and Joan Rog-
ers, PhD (University of Pittsburgh, School of Health and
Rehabilitation Sciences, Department of Occupational Ther-
apy) for training and support related to the Performance
Assessment of Self-care Skills, as well as the students and
staff of the Cognitive and Occupational Performance Labora-
tory (Washington University School of Medicine, Program in
Occupational Therapy) for their efforts in study execution.

References

1. Dorsey ER, Constantinescu R, Thompson JP, et al. Projected
number of people with Parkinson disease in the most populous
nations, 2005 through 2030. Neurology 2007;68:384–6.

2. Duncan RP, Earhart GM. Measuring participation in individuals
with Parkinson disease: relationships with disease severity,
quality of life, and mobility. Disabil Rehabil 2011;33:1440–6.

3. Schrag A, Jahanshahi M, Quinn N. How does Parkinson’s disease
affect quality of life? A comparison with quality of life in the
general population. Mov Disord 2000;15:1112–8.

4. Shulman LM, Gruber-Baldini AL, Anderson KE, et al. The evolu-
tion of disability in Parkinson disease. Mov Disord 2008;23:
790–6.

5. Connor LT, Wolf TJ, Foster ER, Hildebrand M, Baum C. Participa-
tion and engagement in occupation in adults with disabilities.
In: Pierce D, ed. Occupational science for occupational therapy,
West Deptford: Slack Inc.; 2013:107–20.

6. Foster ER, Hershey T. Everyday executive function is associated
with activity participation in Parkinson disease without demen-
tia. OTJR (Thorofare N J) 2011;31:16–22.

7. Rosenthal E, Brennan L, Xie S, et al. Association between cogni-
tion and function in patients with Parkinson disease with and
without dementia. Mov Disord 2010;25:1170–6.

8. Foltynie T, Brayne CE, Robbins TW, Barker RA. The cognitive
ability of an incident cohort of Parkinson’s patients in the UK.
The CamPaIGN study. Brain 2004;127:550–60.

9. Muslimovic D, Post B, Speelman JD, Schmand B. Cognitive pro-
file of patients with newly diagnosed Parkinson disease. Neurol-
ogy 2005;65:1239–45.

10. Cahn DA, Sullivan EV, Shear PK, Pfefferbaum A, Heit G, Silver-
berg G. Differential contributions of cognitive and motor com-
ponent processes to physical and instrumental activities of
daily living in Parkinson’s disease. Arch Clin Neuropsychol
1998;13:575–83.

11. Klepac N, Trkulja V, Relja M, Babic T. Is quality of life in non-
demented Parkinson’s disease patients related to cognitive per-
formance? A clinic-based cross-sectional study. Eur J Neurol
2008;15:128–33.

12. Burn D, Weintraub D, Ravina B, Litvan I. Cognition in movement
disorders: where can we hope to be in ten years? Mov Disord
2014;29:704–11.

13. Deane KH, Flaherty H, Daley DJ, et al. Priority setting partner-
ship to identify the top 10 research priorities for the manage-
ment of Parkinson’s disease. BMJ Open 2014;4:e006434.

14. Leung IH, Walton CC, Hallock H, Lewis SJ, Valenzuela M, Lampit
A. Cognitive training in Parkinson disease: a systematic review
and meta-analysis. Neurology 2015;85:1843–51.

Instrumental activities in Parkinson disease 7

mailto:erfoster@wustl.edu
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0001
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0001
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0001
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0002
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0002
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0002
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0003
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0003
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0003
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0004
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0004
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0004
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0005
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0005
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0005
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0005
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0006
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0006
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0006
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0007
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0007
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0007
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0008
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0008
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0008
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0009
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0009
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0009
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0010
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0010
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0010
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0010
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0010
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0011
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0011
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0011
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0011
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0012
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0012
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0012
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0013
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0013
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0013
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0014
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0014
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0014


15. Calleo J, Burrows C, Levin H, Marsh L, Lai E, York MK. Cognitive
rehabilitation for executive dysfunction in Parkinson’s disease:
application and current directions. Parkinsons Dis
2012;2012:512892.

16. Hindle JV, Petrelli A, Clare L, Kalbe E. Nonpharmacological
enhancement of cognitive function in Parkinson’s disease: a sys-
tematic review. Mov Disord 2013;28:1034–49.

17. Walton CC, Naismith SL, Lampit A, Mowszowski L, Lewis SJ. Cog-
nitive training in Parkinson’s disease. Neurorehabil Neural
Repair 2017;31:207–16.

18. Marras C, Troster AI, Kulisevsky J, Stebbins GT. The tools of the
trade: a state of the art “How to Assess Cognition” in the
patient with Parkinson’s disease. Mov Disord 2014;29:584–96.

19. Eberling J, Vincent L, Goldman JG, et al. Therapeutic develop-
ment paths for cognitive impairment in Parkinson’s disease: report
of a regulatory roundtable. J Parkinsons Dis 2014;4:585–9.

20. Sitek EJ, Soltan W, Wieczorek D, Robowski P, Slawek J. Self-
awareness of memory function in Parkinson’s disease in relation
to mood and symptom severity. Aging Ment Health 2011;15:150–
6.

21. Koerts J, van Beilen M, Leenders KL, Brouwer WH, Tucha L,
Tucha O. Complaints about impairments in executive functions
in Parkinson’s disease: the association with neuropsychological
assessment. Parkinsonism Relat Disord 2011;18:194–7.

22. Shulman LM, Pretzer-Aboff I, Anderson KE, et al. Subjective
report versus objective measurement of activities of daily living
in Parkinson’s disease. Mov Disord 2006;21:794–9.

23. Zanetti O, Geroldi C, Frisoni GB, Bianchetti A, Trabucchi M.
Contrasting results between caregiver’s report and direct
assessment of activities of daily living in patients affected by
mild and very mild dementia: the contribution of the care-
giver’s personal characteristics. J Am Geriatr Soc 1999;47:196–
202.

24. Mangone CA, Sanguinetti RM, Baumann PD, et al. Influence of
feelings of burden on the caregiver’s perception of the patient’s
functional status. Dementia 1993;4:287–93.

25. Arguelles S, Loewenstein DA, Eisdorfer C, Arguelles T. Care-
givers’ judgments of the functional abilities of the Alzheimer’s
disease patient: impact of caregivers’ depression and perceived
burden. J Geriatr Psychiatry Neurol 2001;14:91–8.

26. Loewenstein DA, Arguelles S, Bravo M, et al. Caregivers’ judg-
ments of the functional abilities of the Alzheimer’s disease
patient: a comparison of proxy reports and objective measures.
J Gerontol B Psychol Sci Soc Sci 2001;56:P78–84.

27. Holden SK, Medina LD, Hoyt B, et al. Validation of a perfor-
mance-based assessment of cognitive functional ability in Par-
kinson’s disease. Mov Disord 2018;33:1760–8.

28. Foster ER. Instrumental activities of daily living performance
among people with Parkinson’s disease without dementia. Am J
Occup Ther 2014;68:353–62.

29. Lopez FV, Ferencz B, Rohl BY, et al. Everyday functioning in Par-
kinson’s disease: evidence from the Revised-Observed Tasks of
Daily Living (OTDL-R). Parkinsonism Relat Disord 2019;60:167–70.

30. Pirogovsky E, Martinez-Hannon M, Schiehser DM, et al. Predic-
tors of performance-based measures of instrumental activities
of daily living in nondemented patients with Parkinson’s dis-
ease. J Clin Exp Neuropsychol 2013;35:926–33.

31. Pirogovsky E, Schiehser DM, Obtera KM, et al. Instrumental
activities of daily living are impaired in Parkinson’s disease
patients with mild cognitive impairment. Neuropsychology
2014;28:229–37.

32. Pirogovsky E, Woods SP, Vincent Filoteo J, Gilbert PE. Prospec-
tive memory deficits are associated with poorer everyday func-
tioning in Parkinson’s disease. J Int Neuropsychol Soc
2012;18:986–95.

33. Manning KJ, Clarke C, Lorry A, et al. Medication management
and neuropsychological performance in Parkinson’s disease.
Clin Neuropsychol 2012;26:45–58.

34. Higginson CI, Lanni K, Sigvardt KA, Disbrow EA. The contribution
of trail making to the prediction of performance-based instru-
mental activities of daily living in Parkinson’s disease without
dementia. J Clin Exp Neuropsychol 2013;35:530–9.

35. Fellows RP, Schmitter-Edgecombe M. Multimethod assessment
of everyday functioning and memory abilities in Parkinson’s dis-
ease. Neuropsychology 2019;33:169–77.

36. Glonnegger H, Beyle A, Cerff B, et al. The multiple object test
as a performance based tool to assess cognitive driven activity
of daily living function in Parkinson’s disease. J Alzheimers Dis
2016;53:1475–84.

37. Holm MB, Rogers JC. The Performance Assessment of Self-Care
Skills (PASS). In: Hemphill-Pearson B, ed. Assessments in occu-
pational therapy mental health, 2nd ed., West Deptford: Slack
Inc.; 2008:101–10.

38. Rogers JC, Holm MB. Performance assessment of self-care skills
test manual (version 3.1). Pittsburgh, PA: Authors; 1984.

39. Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical
diagnosis of idiopathic Parkinson’s disease: a clinico-pathologi-
cal study of 100 cases. J Neurol Neurosurg Psychiatry
1992;55:181–4.

40. Hoehn MM, Yahr MD. Parkinsonism: onset, progression and mor-
tality. Neurology 1967;17:427–42.

41. Folstein MF, Folstein SE, McHugh PR. Mini-mental state”. A prac-
tical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975;12:189–98.

42. Wechsler D. Wechsler Test of Adult Reading Manual. San Anto-
nio: The Psychological Corporation; 2001.

43. Beck AT, Steer RA, Brown GK. Manual for the Beck Depression
Inventory-II. San Antonio: The Psychological Corporation; 1996.

44. Fahn S, Elton RL, Members of the UDCMarsden CD, Goldstein M,
Calne DB. Unified Parkinson’s Disease Rating Scale. Recent
developments in Parkinson’s disease. New York: Macmillan;
1987. p. 153–63.

45. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.
Research electronic data capture (REDCap)−a metadata-driven
methodology and workflow process for providing translational
research informatics support. J Biomed Inform 2009;42:377–81.

46. Davis A, Wolf TJ, Foster ER. Complex Task Performance Assess-
ment (CTPA) and functional cognition in people with Parkinson’s
disease. Am J Occup Ther 2019;73. 7305205060p1-p9.

47. Thordardottir B, Nilsson MH, Iwarsson S, Haak M. You plan, but
you never know”−participation among people with different
levels of severity of Parkinson’s disease. Disabil Rehabil
2014;36:2216–24.

48. Litvan I, Goldman JG, Troster AI, et al. Diagnostic criteria for
mild cognitive impairment in Parkinson’s disease: Movement
Disorder Society Task Force guidelines. Mov Disord 2012;27:349–
56.

49. Wesson J, Clemson L, Brodaty H, Reppermund S. Estimating
functional cognition in older adults using observational assess-
ments of task performance in complex everyday activities: a
systematic review and evaluation of measurement properties.
Neurosci Biobehav Rev 2016;68:335–60.

8 E.R. Foster and T. Doty

http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0015
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0015
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0015
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0015
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0016
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0016
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0016
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0017
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0017
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0017
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0018
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0018
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0018
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0019
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0019
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0019
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0020
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0020
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0020
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0020
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0021
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0021
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0021
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0021
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0022
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0022
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0022
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0023
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0024
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0024
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0024
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0025
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0025
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0025
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0025
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0026
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0026
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0026
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0026
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0027
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0027
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0027
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0028
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0028
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0028
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0029
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0029
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0029
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0030
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0030
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0030
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0030
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0031
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0031
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0031
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0031
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0032
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0032
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0032
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0032
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0033
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0033
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0033
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0034
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0034
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0034
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0034
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0035
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0035
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0035
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0036
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0036
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0036
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0036
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0037
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0037
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0037
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0037
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0038
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0038
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0039
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0039
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0039
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0039
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0040
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0040
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0041
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0041
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0041
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0042
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0042
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0043
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0043
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0044
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0044
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0044
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0044
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0045
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0045
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0045
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0045
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0046
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0046
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0046
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0047
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0047
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0047
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0047
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0048
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0048
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0048
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0048
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0049
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0049
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0049
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0049
http://refhub.elsevier.com/S2590-1095(21)00048-3/sbref0049

	Cognitive correlates of instrumental activities of daily living performance in Parkinson disease without dementia
	Please let us know how this document benefits you.

	Cognitive Correlates of Instrumental Activities of Daily Living Performance in Parkinson Disease Without Dementia
	Methods
	Participants
	Procedure
	Assessments
	Cognitive IADL performance
	Neuropsychological testing

	Statistical analysis

	Results
	Participant characteristics
	Group comparisons of cognitive IADL and neuropsychological test performance
	Within-groups bivariate relationships between cognitive IADL performance, participant characteristics, and neuropsychological test performance
	Independent associations between cognitive IADL performance and participant characteristics and/or neuropsychological test performance within the PD group

	Discussion
	Study limitations

	Conclusions
	Suppliers
	Acknowledgments
	References


