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Development and efficacy of a compensatory skill
building program: Parkinson’s disease cognitive
rehabilitation for executive functioning (PD-CoRE)
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STRACT

Objective: Cognitive dysfunction is a major clinical feature of PD that contributes to
disability, caregiver strain, and diminished quality of life over the disease course. Cog-
nitive rehabilitation has mounting evidence as an intervention relevant for improving
quality of life for people living with PD. The Parkinson’s Disease Cognitive Rehabilita-
tion of Executive functioning (PD-CoRE) program is a new cognitive rehabilitation
program designed to teach compensatory skills that address daily struggles secondary
to executive dysfunction and to break the cycle of cognitive impairment, depression,
apathy, poor self-efficacy, reduced quality of life, and increased caregiver burden. The
aim of the current study was to evaluate the efficacy of the PD-CoRE program in
improving executive functions of individuals with PD and mild cognitive impairment.

Methods: Standardized neuropsychological tests and ecologically valid out-
come measures were administered to assess executive functions in addition to
mood, apathy, self-efficacy, life satisfaction, quality of life, and caregiver burden.
A series of Wilcoxon signed-rank tests were performed.

Results: Results revealed initial improvements in immediate attentional capac-
ity and long-term improvements in inhibition, delayed verbal recall, and verbal
memory discrimination. §0% of participants reported subjective improvement in
their ability to engage in daily activities, and 50% reported increased self-effi-
cacy. Results from informants revealed that 40% of spouses perceived improve-
ments in the participant’s self-requlatory abilities, and 60% reported observing
improvements in the participants’ ability to manage activities of daily living.

Conclusion: Findings from the present study provide support for the feasibility
and, if cross-validated, the efficacy of the PD-CoRE program in PD patients
with executive dysfunction.

*Corresponding Author: Keywords:

) Parkinson’s disease, executive functions, cognitive rehabilitation,
Michele K. York, Ph.D., ABPP-CN mild cognitive impairment, compensatory strategies, quality of life
7200 Cambridge St. 9™ Floor,

Houston, TX 77030 1Baylor College of Medicine, Department of Neurology, Houston, TX

Ph.: 713-798-8673, 2The University of Texas Health Science Center at Houston, Department of Neurology, Houston, TX

fax: 713-798-8573 *Michael E. DeBakey Veterans Affairs Medical Center, Parkinson'’s disease Research, Education,

Email: myork@bcm.edu and Clinical Center (PADRECC), Houston, TX



Revista Iberoamericana de

Acknowledgments

® Vol. 2, No. 1, enero-junio 2019.

The authors wish to thank the PD-CoRE group members and their families for their participation,
the Houston Area Parkinson Society (HAPS) for their support and assistance with recruitment,
and Elizabeth DiNapoli, Brenna Renn, Agustina Rossetti, and Rebecca Martin for their assistance
with the development, revisions, and implementation of PD-CoRE.

Introduction

The hallmark of Parkinson’s disease (PD) is its mo-
tor features, but selective cognitive impairments
are evident in over 40% of patients . Cognitive
dysfunction is now recognized as a major clinical
feature of PD that contributes more to disability,
caregiver strain, and diminished quality of life over
the disease course than motor deficits @#. Cogni-
tive deficits associated with PD arise in part from
neural changes in the frontostriatal circuits, lead-
ing to executive dysfunction ©. Thus, difficulties
in executive skills such as working memory, inhi-
bition, and cognitive flexibility (or set-shifting) are
some of the most prominent and early cognitive
changes associated with PD ©7. With advances in
medical interventions for motor symptoms, indi-
viduals with PD are living longer and facing greater
disability related to cognitive impairments. Unfor-
tunately, pharmacological treatments for PD cog-
nitive changes are currently limited and have not
demonstrated efficacy in reducing executive func-
tioning impairments ®. The importance of inves-
tigating non-pharmacological treatment options
for cognitive dysfunction is clear.

Cognitive rehabilitation is one such behavior-
al technique with promising evidence to improve
and maintain cognitive skills in those with PD-re-
lated cognitive impairment. This type of interven-
tion was originally designed for traumatic brain
injury but has been adapted for other neurological
conditions. However, research is in its infancy and
there are no standardized guidelines for treatment
in PD. Cognitive rehabilitation programs generally
seek to reduce functional impairment and increase
engagement in activities of daily living through
skills training. Calleo and colleagues © conduct-
ed a critical integrative review of the PD cognitive

rehabilitation literature at the time and found lim-
ited evidence for effectiveness across four studies
(two of which were randomized controlled trials
[RCTs]) "2. However, the authors noted numerous
potential areas of improvement for future studies,
such as the need for ecologically valid outcome
measures and generalizability of findings to a larg-
er sample of PD patients. A more recent review ™
found promising benefits for cognitive functioning
in mild to moderate PD across seven RCTs, a re-
flection of both the growing attention to cognitive
rehabilitation in this population and the increasing
feasibility in this population. Five RCT studies have
found statistically significant improvements with
moderate effect sizes of cognitive rehabilitation
on executive functioning in PD ", While these
emerging studies highlight the increasing centrali-
ty of non-pharmacological approaches in the care
of PD, these findings are preliminary in nature.
Participants in these studies tended to be cogni-
tively intact, which limits our understanding of the
role of cognitive rehabilitation among those who
may benefit the most (i.e., PD patients with mild
cognitive impairment). These studies examined a
variety of cognitive domains, which limit the gen-
eralizability of treatment effects. Executive dys-
function is the most prominent cognitive change
in PD, and is more strongly associated with dele-
terious motor and neuropsychiatric effects in PD
®): therefore, it warrants targeted attention in the
development of interventions.

In addition to findings that cognitive rehabilita-
tion may ameliorate cognitive impairment associ-
ated with PD, growing attention has been paid to
the generalizability of intervention effects to neu-
ropsychiatric symptoms. However, even less re-
search has been conducted in these domains, and
the limited findings are inconclusive. Cognitive
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rehabilitation appears to have a moderate ef-
fect on improving depression (47619 albeit with
mixed findings. Even fewer studies have explicitly
assessed quality of life, also with mixed findings
m16) Apathy, or the reduction in goal-oriented be-
havior, often overlaps with depression and cogni-
tive impairment but can be evaluated separately
@9 As such, apathy is prevalent in PD and associat-
ed with poorer quality of life and increased care-
giver burden ®2»_ Apathy has only been assessed
in one RCT®™), with no change noted by authors.
Therefore, little is known about potential improve-
ments in apathy following cognitive rehabilitation.
A related construct of self-efficacy, or the expec-
tations one has around one’s ability to success-
fully execute goal-directed behavior®, has also
received limited attention in the PD literature.
Self-efficacy is associated with social withdraw-
al, depression, and diminished functional capacity
in patients with Alzheimer’s disease®. It may op-
erate similarly to the cycle in PD, in which phys-
ical deconditioning and cognitive deficits create
a loop of helplessness and poor self-efficacy as
patients increasingly cease to engage in hobbies,
reduce physical activity, rely on others, and feel
uncertain about their future. A decrease in self-ef-
ficacy may further accelerate physical and cog-
nitive decline. Finally, executive dysfunction and
related neuropsychiatric effects of depression,
apathy, and poor self-efficacy have deleterious ef-
fects on caregiver burden and quality of life®s=7,
However, interventions to reduce caregiver bur-
den and improve patient quality of life are scarce.
No study to date has assessed all of these interre-
lated constructs, so it is unknown which of these
neuropsychiatric and psychosocial factors are the
most amenable to change following participation
in a cognitive rehabilitation intervention.

Cognitive rehabilitation has mounting evidence
as an intervention relevant for improving quality of
life for people living with PD ©#29. Using Calleo and
colleagues’ © recommendations as a foundation,
we developed a novel PD group cognitive rehabili-
tation program to target the executive functioning
impairments in PD, called the Parkinson’s disease
Cognitive Rehabilitation of Executive functioning
(PD-CoRE) program. We addressed limitations of

previous studies by implementing ecologically val-
id outcome measures in our neuropsychological
battery and targeting the intervention to the cog-
nitive deficits most commonly demonstrated in
PD patients (i.e., executive functions).

The aim of the current study was to evaluate
the efficacy of the PD-CoRE program in building
compensatory strategies to improve applied exec-
utive functioning in individuals with PD and mild
cognitive impairment. Standardized neuropsy-
chological tests and ecologically valid outcome
measures were used to assess executive func-
tions in addition to mood, apathy, self-efficacy,
life satisfaction, quality of life, and caregiver bur-
den. The goal of PD-CoRE is to teach compensa-
tory skills that address daily struggles secondary
to executive dysfunction and to break the cycle
of cognitive impairment, depression, apathy, poor
self-efficacy, reduced quality of life, and increased
caregiver burden. With the skills learned in the PD-
CoRE program, the following was hypothesized: 1)
Participants would perform better on objective
measures of executive functioning following the
group; 2) Participants would report an improve-
ment in problem-solving and adaptive abilities in
their everyday lives, improved mood, increased
quality of life, and greater sense of self-efficacy;
and 3) Informants would report improved adap-
tive and self-regulatory abilities. .

Study 1. Initial Feasibility Study
Methods
Participants

A preliminary feasibility study was implemented in
January 2016 in which PD-CoRE was delivered in
a small group setting. The PD-CoRE program was
created to be delivered via groups instead of in-
dividual sessions as groups are traditionally more
cost-effective than individual sessions (e.g., less
time intensive for therapists, require fewer re-
sources; *°). Nine participants (67% male, Age
= 66.9, Education_ = 16.22 years), with mild PD
(baseline Montreal Cognitive Assessment [Mo-
CA__ 1=257/30) and self-reported executive dys-
function were successfully recruited and retained
for the initial feasibility group.
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Process

The Baylor College of Medicine Institutional Re-
view Board approved the study protocol and in-
formed consent was obtained from all partici-
pants. The initial program consisted of 8 1.5-hour
group sessions providing education and hands-on
experiences targeting inhibition, working memo-
ry, and set-shifting abilities. Participants were re-
cruited via flyers distributed in the corresponding
author’s clinic and via a posting in the Houston
Area Parkinson Society (HAPS) newsletter. Poten-
tial subjects who expressed interest were contact-
ed by a group leader and completed an eligibility
screener to gather basic demographics (age, sex,
race, handedness, and education) and to complete
a baseline MoCA, Beck Depression Inventory, 2™
Edition (BDI-II), Columbia- Suicide Severity Scale
(CSSR-S), and Parkinson’s Daily Activities Ques-
tionnaire-15 (PDAQ-15). Participants were includ-
ed if they had a diagnosis of idiopathic PD, were
between the ages of 45 and 75 years old, were
fluent English speakers, and were able to give in-
formed consent. Exclusionary criteria included:
active psychosis, significant depression (BDI-II >
14), impaired instrumental activities of daily liv-
ing (PDAQ-15 < 60), concurrent cognitive rehabil-
itation treatment, and diagnosis of dementia. All
participants completed at least 7 of the 8 weekly
sessions. Participants underwent comprehensive
neuropsychological batteries prior to the start of
group and immediately following the completion
of the group.

Materials/instruments

Participants completed standardized measures
pre- and post-treatment assessing global mental
status (MoCA; 3") and memory (Hopkins Verbal
Learning Task- Revised [HVLT-R]; 32, as well as
multiple aspects of executive functioning includ-
ing working memory (Digit Span; ), verbal fluen-
cy (Delis-Kaplan Executive Functioning System
[D-KEFS] Letter Fluency & Category Fluency; 34),
semantic set-shifting (D-KEFS Category Switch-
ing, 3*), visual scanning/tracking (Trail Making
Test Part A, TMT A; ), psychomotor set-shifting
(Trail Making Test Part B, TMT B; %), and inhibition
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(Stroop Color Word Test; %). Participants also com-
pleted self-report measures of perceived cognition
(Everyday Problems Test, EPT; %), perceived exec-
utive dysfunction (Dysexecutive Questionnaire,
DEX; 3%), depression (Beck Depression Inventory,
2nd edition, BDI-II; %), anxiety (Generalized Anxiety
Disorder, 7-item scale, GAD-7; 4°), impact of PD on
functioning and well-being (The Parkinson’s Dis-
ease Questionnaire, PDQ-39; ) and a patient satis-
faction questionnaire.

Statistical analysis

All neurocognitive measures were corrected
based on appropriate normative data and con-
verted to a common metric (i.e., T Score with M =
50, SD =10). Examination of the data showed de-
parture from normal distribution for most depen-
dent variables, therefore nonparametric analyses
were utilized. All analyses were run using SPSS
(Version 24.0, IBM Corp., Armonk, NY). Wilcoxon
signed-rank tests (nonparametric paired samples
tests) were utilized to evaluate differences be-
tween testing prior to the start of PD-CoRE and
immediately following the end of PD-CoRE treat-
ment. Alpha was set at 0.10, one-tailed, for all in-
ferential tests.

Results

Preliminary analyses revealed an improvement in
set-shifting ability (TMT B; t(8) = 2.14,p = 0.06,d = 0.73;
M., = 43.89, SD, =13.10, MD, =49.56, SD, =15.89)
and a decline in verbal learning (HVLT-R Total; t(8)
= 3.45, p = 0.009, d = 1.20; M, = 50.00, SD, = 7.91,
MD_ = 42.44,SD_ = 9.77). No other changes were
noted on the outcome measures. Examination of
mood variables revealed subclinical depressive
symptoms at baseline and did not change follow-
ing treatment (¢(8) = -1.769, p = 0.115). Acceptabil-
ity and satisfaction with the program was high on
self-report evaluations; 100% of participants re-
ported enjoying the social interaction with other
PD patients, 89% agreed that the program pro-
vided them with ecologically valid skills for use in
daily life, 78% reported improved problem-solving
skills, and 89% would recommend it to other PD
patients.
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Study 2. PD-CoRE Efficacy Study

Based on participant feedback and expert consen-
sus, the structure and content of the PD-CoRE pro-
gram was modified to include additional interactive
activities and decrease the number of sessions.
The expert consensus panel consisted of a Neuro-
psychologist, a Movement Disorders Neurologist,
a Psychiatrist, a community Social Worker from
the local Parkinson’s community group, and an in-
dividual with Parkinson’s disease. The consensus
panel met on two occasions to discuss the devel-
opment and revision of the manualized treatment
program. The revised PD-CoRE format consisted
of 6 weekly 1.5-hour group sessions. In the current
study, a range of neuropsychiatric and psychosocial
variables were assessed at three time-points (pre-
group, post-group, and 3 months post-group) to
extend preliminary findings identified by Leung and
colleagues’ ™ review. Spouse informants were also
included to provide collateral ratings. In addition,
more stringent inclusion/exclusion criteria were ad-
opted to better assess intervention effects, includ-
ing selectively targeting those with PD-related mild
cognitive impairment (MCl; based on PD-MClI diag-
nostic criteria published by the Movement Disorder
Society Task Force; 42) who may stand to benefit
the most from cognitive rehabilitation relative to
those with intact abilities. The specific eligibility cri-
teria are discussed below.

Methods
Participants

Six patients with PD (50% male, Age_ = 68.3, Ed-
ucation =15 years) were recruited along with six
spouse informants via flyers distributed in the cor-
responding author’s clinic and via a posting in the
Houston Area Parkinson Society (HAPS) newsletter.
Potential subjects who expressed interest were con-
tacted by one of the group leaders and completed
an eligibility screener to gather basic demograph-
ics (age, sex, race, handedness, and education) and
to complete a baseline MoCA, BDI-II, CSSR-S, and
PDAQ-15. Participants were included if they had a
diagnosis of idiopathic PD, were between the ages
of 45 and 75 years old, were fluent English speakers,
were able to give informed consent, and had MoCA

scores between 21 and 25 with > 3 items on delayed
recall @), Exclusionary criteria included: active psy-
chosis, significant depression (BDI-Il > 14), impaired
instrumental activities of daily living (PDAQ-15 < ),
concurrent cognitive rehabilitation treatment, and
diagnosis of dementia.

Process

All group members underwent a comprehensive
neuropsychological battery prior to the start of
the PD-CoRE program that included the original
measures from the feasibility study (described
above) as well as the lowa Gambling Task (IGT; +;
measure of decision-making), Satisfaction with
Life Scale (SLS; Diener, %), Generalized Self-Effi-
cacy Scale (SES; #), Apathy Evaluation Scale (AES;
), the self-report form of the Penn Parkinson’s
Daily Activities Questionnaire-15 (PDAQ; #7; assess-
ment of cognitive instrumental activities of daily
living in PD), and the self-report Behavior Rating
Inventory of Executive Functions, Adult Version
(BRIEF-A; 48). Informants completed the Zarit Bur-
den Scale 49, the informant version of the PDAQ,
and the informant version of the BRIEF-A. Follow-
ing the final group session, all group members
underwent a repeat comprehensive neuropsycho-
logical battery with the above measures. Three
months after the group ended, subjects returned
to complete a second repeat neuropsychological
evaluation.

Statistical analysis

Similar to the feasibility study, all neurocognitive
measures were corrected based on appropriate
normative data and converted to a common met-
ric (i.e., T Score with M = 50, SD = 10). Wilcoxon
signed-rank tests (nonparametric paired samples
tests) were run to evaluate differences before and
after the PD-CoRE treatment as well as before
treatment and during the 3-month follow-up eval-
uation. Reliable Change Indices ©° were calculated
based on information provided in the original test
manuals to evaluate significant change over time
for each participant. Given the small sample size,
alpha was set at 0.10, one-tailed, for all inferential
tests.
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Results
Cognitive outcomes:

Comparison of neuropsychological performance
at various time points (pre-group, post-group, and
follow-up) revealed variable interim changes. As
compared to their pre-group performance, par-
ticipants demonstrated improvement (i.e., higher
scores) on immediate attentional capacity (LDSF,
7 =-1.643,p=010;M_ =44.83,SD =7.4,MD,_ =49.50,
SD, = 7.45) post-group. Participants demonstrated de-
cline (i.e., lower scores) on measures of speeded word
reading (Stroop Word Reading, z = -2.626, p = 0.009;
1, = 3250, SD, = 11.20,MD,_ = 27.67, SD,_ =10.09), ini-
tial verbal learning (HVLT-R Total Recall; z = -3.081,
p = 0.002; M =547, SD,_ = 6.08, MD_ = 41.67,
SD,, = 9.48), and delayed verbal recall (HVLT-R
Delay Recall, z = -1.886, p = 0.059; M = 5133, SD_
= 6.68, MD, = 43.83, SD,_ = 13.47). Results from the
three-month follow-up testing revealed improved in-
hibition (Stroop Color-Word, z = -1.633, p = 010; M__
= 4017, SD, =14.80, M, =34.50, SD, = 1212), delayed
verbal recall (HVLT-R Delay, z = 1.826 ,p = 0.068;M_
= 5133, SD, = 6.68, M, = 4275, SD, = 14. 52), and ver.
bal memory dlscrlmmatlon (HVLT- R Discrimination, z
=-1.604, p = 010; M = 48.00, SD, = 4.52, M = 37.50,
SD,, = 11.85) as compared to baseline performance
There were no significant changes between the post-
group evaluation and the three-month follow-up.
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Affective/behavioral outcomes

Comparison of affective and behavioral measures
at various time points (pre-group, post-group, and
follow-up) on a group level revealed no significant
differences. However, given the heterogeneity of
patient presentation at group onset, analysis of
the overall group may mask within participant
changes. Table 4-1 provides patient level specif-
ics on various affective/behavioral outcome mea-
sures. 50% of participants reported perceived
improvement in their ability to engage in daily ac-
tivities (as measured by the PDAQ) and 50% re-
ported increased self-efficacy.

Informant report

Comparison of informant ratings on a group
level revealed no significant changes. Table 4-2
depicts the individual changes in participants
as rated by the spouse informants. 40% of the
spouses reported improvements in the partici-
pant’s self-regulatory abilities, specifically with
their ability to regulate thoughts and cognitions
(i.e., metacognition) and their ability to regulate
behaviors and emotions (i.e., behavioral regu-
lation). 60% of spouses reported observing im-
provements in the participants’ ability to manage
activities of daily living.

Table 4-1. Affective/Behavioral Outcomes of PD-CoRE Group 2

ID# Sex Age Edu. BDI-II* GAD-7* PDAQ

T1L 72 A T1 T2 A Tl T2 A
1 M 57 16 8 10 - 2 1 - 33 31 -
2 F 73 12 4 5 - 0 0 - 52 48 -
3 F 77 16 13 16 = 6 5 — 34 43 17
4 F o6l 14 32 24 1t 19 12 1t 13 41 1
5 M 74 16 4 4 - 1 1 - 51 52 -
6 M 68 16 15 14 - 4 5 - 38 49 1

T1
22

31

46
57
30
42

DEX* PDQ-39* SES SLS AES*
T2 A T1 T2 A TI 72 ATl T2 ATl T2 A
36 | 26% 27% - 36 33 — 27 23 - 39 38 -
30 — 1% 5% — 33 40 - 35 34 - 27 27 -
43 = 39% 39% - 22 29 t 17 29 t 31 27 1
47 1 58% 46% — 18 29 1 9 N - 57 51 1
38 - 5% 10% - 39 30 | 33 35 — 22 30 |
55 | 20% 27% — 28 35 1 18 22 — 33 40 |

Note: Significant change (95% Reliable Change Index) denoted by: 1 =

Improvement, | = Decline, — = Stable. Asterisk

(*) indicates a measure in which higher scores reflects worse outcomes. Abbreviations: BDI-Il = Beck Depression Inventory,
2" Edition; GAD-7 = Generalized Anxiety Disorder 7-item scale; PDAQ = Penn Parkinson’s Daily Activities Questionnaire,
Self-Report; DEX = Dysexecutive Questionnaire; PDQ-39 = Parkinson’s Disease Questionnaire; SES = Generalized Self-
Efficacy Scale; SLS = Satisfaction with Life Scale; AES = Apathy Evaluation Scale.
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Table 4-2. PD-CoRE Group 2 Informant Ratings

BRIEF- A BRIEF-A Behavioral
MetaCognition™® Regulation™* PDAQ-I Zarit*
T1 T2 A T1 T2 A T1 T2 A Tl T2 A
1 56 87 ! 43 57 ! 34 33 - 24 30 -
2 67 49 1 64 48 1 32 47 ) 8 n -
3 53 47 - 52 51 - 50 59 1 15 15 -
5 48 44 - 51 45 - 54 54 - 21 n 1
6 67 50 1 63 52 1 40 48 1 22 38 !

Note: Significant change (95% Reliable Change Index) denoted by: 1 = Improvement, | = Decline, — = Stable;
Asterisk (*) indicates a measure in which higher scores reflects worse outcomes. Abbreviations: BRIEF-A =Behavioral
Rating Inventory of Executive Functions- Adult Version; PDAQ-I = Penn Parkinson’s Daily Activities Questionnaire,

Informant Report; Zarit = Zarit Caregiver Burden Scale

Patient satisfaction

All participants completed a post-group satisfac-
tion survey. 100% of the group participants re-
ported that they could apply the skills from the
program to their daily life, they reported improved
self-confidence and sense of self-efficacy,and also
reported enjoying the social interaction with oth-
er PD patients. 100% of the participants indicated
strong satisfaction with the program, interest in
participating in similar programs in the future, and
would recommend the program to other Parkin-
son’s disease patients. Participants commented
on the changes they noticed after participating
in the group. Responses included “I don’t feel as
overwhelmed by trying to do a difficult task, now |
can break it down,” and “[I am] more deliberative,
better organized, engaged, and more confident.”

Discussion

Cognitive dysfunction is a major clinical feature of
PD that contributes more to disability, caregiver
strain, and diminished quality of life over the dis-
ease course than motor deficits 4. Unfortunately,
pharmacological treatments for PD-related cogni-
tive changes are limited and have not demonstrat-
ed efficacy in reducing executive functioning im-
pairments ®. As such, it is important to investigate
non-pharmacologic treatment options for cogni-
tive dysfunction. The present study evaluated the
feasibility and efficacy of a novel cognitive rehabil-

itation program (PD-CoRE) in improving executive
functions in patients with PD. Results from the ini-
tial feasibility study suggested that patients with PD
enjoyed the program, believed the program provid-
ed them with ecologically valid skills for use in daily
life, and improved their problem-solving skills. The
small group setting also provided immediate emo-
tional support and created a richer learning envi-
ronment where participants were able to serve as
role models for each other, learn from each other’s
experiences, and share resources.

Though the participants reported high satis-
faction with the program, results from the neuro-
psychological measures were mixed. The PD-CoRE
treatment did not have a significant impact on lev-
els of depression or anxiety. As compared to their
baseline performance, participants demonstrat-
ed slight improvement in immediate attention-
al capacity following the PD-CoRE treatment but
demonstrated subtle declines on speeded word
reading, verbal learning, and delayed verbal recall.
Results from the three-month follow-up testing
revealed slight improvement in inhibition, delayed
verbal recall, and verbal recognition discrimina-
tion. The variable and subtle changes on neuro-
psychological outcome measures was, in the end,
unsurprising. The PD-CoRE program focuses on
building compensatory strategies to improve ap-
plied executive functioning in daily life and is not
a form of cognitive training, therefore it does
not attempt to improve the underlying cognitive
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ability. A common issue within neuropsychology is
the poor convergence between performance on
executive functioning measures (unpracticed abil-
ity to execute cognitive processes) and applica-
tion of executive functioning abilities within the
context of real-life situations. As such, capturing
changes within a person’s ability to successfully
use executive abilities day-to-day is difficult and
often relies on patient or informant self-report. In
order to address this issue in the current study, we
included both patient and informant report.

A strength of the current study is the inclusion
of quality of life, self-efficacy, and daily function-
ing measures in combination with informant rat-
ings and objective neuropsychological data. Biundo
and colleagues <V highlight the disconnect between
definitions of “successful” outcomes within the
cognitive rehabilitation literature. Empirical re-
search often considers an intervention successful
if patients demonstrate improved performance on
traditional neuropsychological measures; however,
patients and families expect functional improve-
ments or at least functional stability when consid-
ering whether a treatment was “successful” In the
current study, 50% of participants self-reported
improvement in daily functioning and 50% reported
increased self-efficacy. Similarly, more than half of
the informants reported noticing improvements in
their spouse’s ability to function on a daily basis and
40% reported noticing improved self-regulation.

Limitations

There are several limitations in the present study
that must be acknowledged. First, the sample
was quite small and a larger sample would have
increased the power to detect treatment effects.
The small sample size also precluded more de-
tailed analyses of relationships between variables.
Second, participants in the feasibility study tend-
ed to be cognitively intact with self-report of mild
executive functioning changes; therefore, ceiling
effects may have limited detection of intervention
effects. Third, the clinical characteristics of the
patients in the efficacy study varied widely with-
in the group. In fact, heterogeneity of patients is
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often considered one of the main critiques of the
cognitive rehabilitation for PD literature as the di-
versity of samples makes it difficult to understand
the long-term effectiveness of the treatments 7.

Another limitation of the present study is that
changes associated with the group (both positive
and negative) were presumed to be related to the
group treatment. However, there were participants
who reported acute stressors that were unrelated
to PD and may have impacted self-report respons-
es. These acute stressors may have impacted the
participant’s receptiveness to group teachings.
Similarly, information on participant’s medication
regimen was not gathered and it is unclear wheth-
er any change to the regimen occurred during the
course of treatment. As such, it is unknown wheth-
er the patient’s pharmacological treatment impact-
ed the cognitive and emotional outcomes.

It is also important to note that the measure-
ment of treatment efficacy is limited to only the
functions assessed within the current neurocog-
nitive test battery. Future studies should include
additional informant ratings (including informants’
report of program satisfaction) and addition-
al measures of self-regulation. An additional lim-
itation is the lack of a non-treatment PD control
group, which would be useful in further investigat-
ing the efficacy of the PD-CoRE program.

Conclusions

Overall, the present study’s findings provide support
for the feasibility and, if cross-validated, the efficacy
of the PD-CoRE program in PD patients with self-re-
ported executive dysfunction. Clinically, profession-
als working with PD should be aware of potential ex-
ecutive function deficits and potential obstacles that
might arise from such impairments within patients’
daily lives as well as the possibility of improvement
in executive functioning with appropriate compensa-
tory skill building. By providing PD patients with psy-
choeducational information and ecologically valid
compensatory strategies regarding executive func-
tioning, PD-CoRE may be able to break the negative
cycle of PD by improving mood, self-efficacy, and
quality of life and reducing caregiver burden.
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Appendix 1. Overview of PD-CoRE Program Content*

Session No. Session Title

1 Introduction: Managing Life
with Parkinson’s Disease

2 Inhibition

3 Working Memory

4 Task-Shifting

5 Executive Functioning:

Putting the Pieces Together

6 Maintenance and Wrap-Up

Summary of Content

Introductions

Overview of group processes/expectations
Overview of PD and Executive Functioning
Overview of Breaking the Cycle of PD
Homework for Session 2

Review Session 1/Homework

Explain Inhibition

Introduce “I GOT IT” Model

In-Session Activity: Medication Management
Homework for Session 3

Review Session 2/Homework
Use “I GOT IT”

Explain Working Memory
In-Session Activity: Bill Paying
Homework for Session 4

Review Session 3/Homework

Use “I GOT IT”

Explain Task-Shifting

In-Session Activity: Errand Planning
Homework for Session 5

Review Session 4/Homework
Use “I GOT IT”

Review of Executive Functioning
In-Session Activity: Trip Planning
Homework for Session 6

Review Session 5/Homework

Use “I GOT IT”

Review Breaking PD Cycle

Recap group aims and treatment goals

Process group experience and obtain feedback
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