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ABSTRACT
In this multicentre randomised controlled trial (RCT), 43 patients with Parkinson’s
disease (PD) were randomly allocated to either the experimental condition receiving
cognitive rehabilitation including strategy training (ReSET; Strategic Executive
Treatment, n = 24) or to the control condition receiving computerised repetitive
practice training for attention (Cogniplus, n = 16). We expected that strategy training
(ReSET) would be more effective than cognitive training (Cogniplus) in improving
patients’ everyday life executive functioning. Neuropsychological assessment was
administered at baseline, at 2 weeks and 3–5 months post-treatment. Primary
outcome measure was the Role Resumption List (RRL). Secondary outcome
measures were treatment goal attainment (TGA), Dysexecutive Questionnaire (DEX),
Parkinson’s Disease Questionnaire (PDQ-39), Zarit Burden Interview (ZBI) and
neuropsychological tests. No effects of treatment were found on the primary
outcome measure and on neuropsychological tests, except for one test of attention.
At 2 weeks and 3–5 months post-treatment, PD patients in both the ReSET and
Cogniplus group reported a significant improvement in everyday life executive
functioning, as measured with TGA and the DEX-self, with an advantage for ReSET
only shortly after treatment. Given these results and that PD patients were able to
adhere to these treatments despite their motor symptoms and fatigue (i.e., the
drop-out rate was small), we conclude that both strategy training and cognitive
training for impairments in EF might be beneficial and feasible for PD patients.

ARTICLE HISTORY Received 17 April 2017; Accepted 8 March 2018
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Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder that is characterised by motor
symptoms. Impairments in cognitive domains such as attention, memory visuospatial
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functions and executive functions (EF) are also common in PD (Elgh et al., 2009; Musli-
movic, Post, Speelman, & Schmand, 2005). In particular, impairments of executive func-
tions (EF) are frequently found and can already be present in the early stages of the
disease (Kudlicka, Clare, & Hindle, 2011; McKinlay, Grace, Dalrymple-Alford, & Roger,
2010).

EF are higher order functions that control more basic cognitive processes like atten-
tion or memory. EF is an umbrella term that incorporates several functions such as plan-
ning, regulation and initiation of behaviour, time management and self-awareness
(Vlagsma et al., 2015; Ylvisaker, 1998). These functions enable us to behave in a goal-
directed way in non-routine and complex everyday life tasks and to anticipate unfore-
seen circumstances. Previous studies have shown that impairments in EF can lead to
reduced independence in everyday life functioning and to a lower quality of life
(QoL) (Kudlicka, Clare, & Hindle, 2014; Lawson et al., 2014).

In neurological populations other than PD, e.g., acquired brain injury (ABI), it is
common practice to offer patients neuropsychological rehabilitation programmes for
impairments in executive functioning (Krasny-Pacini, Chevignard, & Evans, 2013). For
patients with PD, neuropsychological rehabilitation is not part of standard therapy.
This is surprising as the profile of executive dysfunctions and reported needs and aims
regarding neuropsychological rehabilitation of PD patients are comparable to patients
with ABI (Vlagsma et al., 2015). Moreover, because PD patients report that their impair-
ments in EF are at least as restrictive as their motor symptoms (Klepac, Trkulja, Relja, &
Babic, 2008) and since they have to cope with these impairments for a large part of
their life, neuropsychological rehabilitation for impairments in EF could be particularly
valuable to maintain patients’ independence in everyday life for as long as possible.

In the last decade an increasing number of studies were conducted on neuropsycho-
logical rehabilitation in PD. However, to date only four studies investigated the effective-
ness of cognitive interventions that specifically aimed to improve impairments in EF in
PD patients (Mohlman et al., 2010; Mohlman, Chazin, & Georgescu, 2011; Reuter,
Mehnert, Sammer, Oechsner, & Engelhardt, 2012; Sammer, Reuter, Hullmann, Kaps, &
Vaitl, 2006). These studies focused primarily on cognitive training, which involves repeti-
tive practice of (computerised) tasks aimed at enhancing underlying cognitive functions.
Importantly, these studies unanimously concluded that cognitive training for deficits in
EF is feasible and beneficial for PD patients (Calleo et al., 2012). Another five RCT studies
were conducted on cognitive training in PD. These more general studies targeted a
broader range of cognitive functions including EF (Cerasa et al., 2014; Paris et al.,
2011; Pena et al., 2014; Petrelli et al., 2014; Zimmermann et al., 2014). The results of
these randomised controlled trials showed that cognitive training led to an overall sig-
nificant improvement of PD patients’ performance on neuropsychological test measures
for EF. However, no evidence was found for generalisation of improvement to patients’
everyday life functioning (Calleo et al., 2012; Leung et al., 2015). In two recent studies of
Pena et al. (2014) and Reuter et al. (2012) PD patients received a skill training in addition
to cognitive training. The skill training involved guided and repetitive practice of specific
activities in everyday life. Only Reuter et al. (2012) included in addition to neuropsycho-
logical test measures, outcome measures that were related to functioning in everyday
life. They found that after treatment, PD patients had improved in terms of their QoL,
functioning on treatment goals, self-confidence and employment of a more active life
style. For patients with TBI, the use of cognitive rehabilitation programmes that are
based on strategy training is highly recommended for improving impairments in EF
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in everyday life, whereas cognitive training solely based on repetitive practice is not
(Cicerone et al., 2011). Strategy training aims at teaching patients cognitive strategies
that help them compensate the cognitive impairments they encounter in their everyday
life activities. A large number of studies found solid evidence for the effectiveness of
such intervention programmes, even in the long term (Tate et al., 2014). For example,
Spikman, Boelen, Lamberts, Brouwer, and Fasotti (2010) showed effectiveness of EF
strategy training that lasted at least six months post-treatment. They found that ABI
patients who received strategy training resumed their previous roles in everyday life
more often, showed more improvement with regard to setting and accomplishing rea-
listic goals and showed better planning and regulation abilities than patients who
received computerised cognitive training. However, patients in both groups showed
no improvement on neuropsychological tests for EF or attention, which led the
authors to conclude that although these tests may be sensitive to impairments, they
are not sensitive to changes due to treatment. Recently, Foster, Spence, and Toglia
(2017) investigated the feasibility of an individualised cognitive strategy training in a
case series of seven non-demented patients with PD. Patients evaluated this interven-
tion as being acceptable and engaging, corroborating its feasibility. Although this
study did not aim to evaluate the effectiveness of the intervention, patients also
reported improvement on a scale for performance and satisfaction of everyday life
tasks, which is promising. However, the cognitive targets for treatment were not speci-
fied in this study. Given that strategy training has a positive effect on indications of
everyday life EF in ABI patients and the findings of the study of Foster et al. (2017) in
PD patients, it is surprising that the effect of strategy training on everyday life executive
impairments has not yet been examined in PD patients. Therefore, the main goal of the
present study was to investigate the effectiveness of a cognitive rehabilitation pro-
gramme based on strategy training (ReSET; Strategic Executive Treatment) on everyday
life executive functioning, level of participation and QoL in patients with PD, both
immediately after treatment and in the longer term. In a RCT design we compared
this cognitive rehabilitation programme based on strategy training to a computerised
cognitive training for attention and working memory (Cogniplus). Attention and
working memory are basic cognitive functions, which are also necessary when perform-
ing complex executive tasks. We hypothesise that Cogniplus may lead to improved per-
formance on neuropsychological tests for aspects of EF, but will not translate into
improved executive functioning in everyday life. This is in contrast to ReSET of which
we expect that it will lead to improvement in everyday life executive functioning. A
second goal was to investigate whether cognitive rehabilitation based on strategy train-
ing was also feasible for PD patients. When compared to ABI patients, motor impair-
ments and fatigue might have a stronger negative impact on their abilities to follow
outpatient treatment and to practice with assignments at home.

Methods

Study design and procedure

This study was conducted in three medical centres in the Netherlands: University
Medical Center Groningen (UMCG), Maastricht University Medical Center (MUMC) and
Nij Smellinghe Drachten. The study was approved by the ethics review board (ERB) of
the UMCG and was conducted in accordance with the declaration of Helsinki.
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Patients were eligible for participation in this study when they were aged
between 18 and –80 years, diagnosed with PD according to the UK Parkinson’s
Disease Brain Bank Criteria and had a disease severity ≤ Hoehn & Yahr (H&Y: Hoehn
& Yahr, 1967) stage 3, i.e., patients had to be mobile in order to visit one of the
medical centres on a weekly basis for at least three months. Furthermore, patients
had to be 1) motivated for treatment; 2) had to report problems with EF in everyday
life they experienced as burdensome (based on semi-structured interview and/or a
total score of ≥18 on the Dysexecutive Questionnaire (DEX: Burgess, Wilson, Evans, &
Emslie, 1996); and/or 3) had impairments on objective neuropsychological tests of EF.
Impairments were defined as: a standard score of ≤2 on the subtests Zoo Map Test
or Six Elements Test of the Behavioural Assessment of the Dysexecutive Syndrome
(BADS: Burgess et al., 1996) and/or a standard age total score on the BADS categorised
as ‘low average’ or lower and/or a discrepancy of 15 points between standard age score
and premorbid IQ as measured with the short version of the Dutch Groninger Intelli-
gence Test (Luteijn & van der Ploeg, 1983). Exclusion criteria were severe neurological
and psychiatric comorbidity including dementia (i.e., SCales for Outcomes in PArkinson’s
disease-COGnition scale score ≤17 (Verbaan et al., 2011)). The above-mentioned tests
and questionnaires were part of an extensive neuropsychological assessment. Results
of this assessment were used as the baseline measurement (T0) when patients were
found to be eligible for participation in accordance with the inclusion criteria.

Eligible patients were randomly assigned to either the experimental (ReSET) or
control (Cogniplus) treatment by drawing lots. In order to balance the allocation of
patients to both treatment conditions, lots were drawn per 4 patients (i.e., 2 experimen-
tal and 2 control condition). A coworker who was not actively involved in the study was
responsible for the drawing of lots.

Both ReSET and Cogniplus consisted of 14 one-hour sessions; once a week or if poss-
ible twice a week. Patients were assessed with a neuropsychological test battery (i.e.,
interview, tests and questionnaires) at three time- points: baseline (T0), 2 weeks post-
treatment (T1) and 3–5 months after the last treatment session (T2). Well-trained test
assistants, who were blind for the treatment condition, administered the tests.

Participants

Forty-nine PD patients were included (UMCG: n = 33,MUMC: n = 8,Nij Smellinghe: n = 8).
Six patients dropped out during the treatment period: two because of physical disabil-
ities and four patients because of loss of motivation. Therefore, 43 patients (ReSET:n =
24, Cogniplus:n = 19) completed the treatment and post-treatment assessment (T1;
Figure 1). Another four patients dropped out 3–5 months post-treatment assessment
(T2): one patient had developed severe psychiatric comorbidity, one patient stated
after four sessions that he considered himself to be sufficiently improved as he had
no complaints anymore and therefore felt no necessity to continue the treatment
and two patients could not complete assessment because of logistic reasons. Thirty-
nine patients thus completed the study protocol (Figure 1).

Disease severity was determined with the Unified Parkinson’s Disease Rating Scale
motor part (UPDRS-III) and H&Y scale. A Levodopa Equivalent Daily Dose (LEDD; Esselink
et al., 2004) score was calculated for all patients who were on dopaminergic treatment.
Three patients were not on dopaminergic treatment, for two patients medication use
was not reported and four patients received Deep Brain Stimulation (DBS) in addition
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to dopaminergic treatment. Surgery was performed at least one year prior to study
inclusion. Patients on dopaminergic treatment were in the on phase during treatment
and neuropsychological assessment. Table 1 presents descriptive variables and disease
characteristics of both treatment groups. No differences were found between treatment
groups regarding age, disease duration and disease severity.

Furthermore, a healthy control group (n = 90) was included to determine whether
the PD patients showed impairments in EF at baseline compared to healthy controls.
Table 2 shows that both groups were comparable as there were no differences with
regard to age, gender, premorbid IQ and level of education. However, at baseline PD
patients reported significantly more symptoms of anxiety and depression on the Hospi-
tal Anxiety and Depression Scale (HADS: Zigmond & Snaith, 1983) than healthy controls.

Experimental treatment ReSET: strategic executive treatment

ReSET is an individual treatment, given by experienced neuropsychologists. The aim is
to improve or stabilise the level of independence and QoL, by teaching patients strat-
egies to compensate for impairments in EF in everyday life situations. These strategies
allow patients to tackle everyday life situations in a systematic and structured way, by
formulating their intentions and actions explicitly in terms of goals and sub goals (plan-
ning) and effectively executing these plans, while monitoring their behaviour.

The content of the treatment protocol is based on the ‘Multifaceted treatment
program’ of Spikman et al. (2010) and targets several aspects of EF as defined by
Ylvisaker (1998): self-awareness, goal setting, planning, initiation and monitoring of
behaviour, flexibility and strategic behaviour. Adjustments were made to the protocol

Figure 1. Flow chart of the inclusion process.
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of Spikman et al. (2010) in order to make it more feasible for patients with PD. The
number of sessions was reduced from 24 to 14. There were also fewer exercises per
session as PD patients’ psychomotor tempo is often reduced (Vlagsma et al., 2016).

The ReSET protocol consisted of 14 one-hour sessions that were grouped into three
modules. The first module ‘Information and awareness’ consisted of three sessions
aimed at increasing patients’ insight into their executive dysfunctions and the conse-
quences of these dysfunctions in everyday life. This was achieved by giving psycho-edu-
cation to patients and their relatives and evaluating patients’ strengths and weaknesses
based on their performance on the neuropsychological assessment. In the third session,

Table 1. Descriptive and disease characteristics of PD patients in both treatment groups.

ReSET (n = 24) Cogniplus (n = 19)
M (SD) Range M (SD) Range t/U/X2 p

Descriptives
Age in years 60.21 (10.42) 42–74 62.58 (8.84) 44–79 −0.79 0.433
Educationa 5.46 (1.32) 2–7 5.58 (1.07) 3–7 230.50 0.949
IQ 108.05 (6.32) 92–121 105.47 (10.36) 89–130 0.97 0.336
Gender – male n (%)b 14 (58) 13 (68) 0.46 0.497
Disease characteristics
Disease duration in years 6.02 (6.26) 0.5–24 6.72 (4.97) 1–15 −0.39 0.703
UPDRS-III 23.96 (9.46) 8–46 22.24 (11.44) 11–59 0.52 0.606
H&Ya 2.37 (0.57) 1–3 2.19 (0.39) 1.5–3 147.00 0.095
LEDD 727.50 (336.36) 0–1230.00 652.50 (564.66) 0–2080.00 0.53 0.600
Global cognition & mood
SCOPA-COG 28.29 (4.76) 19–37 28.79 (4.70) 19–37 −0.34 0.734
HADS - Anxiety 6.17 (3.50) 1–15 6.74 (3.68) 2–14 −0.52 0.607
HADS - Depression 5.83 (3.23) 0–11 5.63 (3.27) 1–12 0.2 0.841
aMann-Whitney U-test.
bChi-square test.
Notes: Educational level was classified based on a 7-point scale; 1 = <6 years primary school and 7 = university
degree; IQ was measured with the short version of the Dutch Groninger Intelligence Scale; UPDRS motor
part III = Unified Parkinson’s Disease Rating Scale part III: range 0–108 max.; H&Y scale = Hoehn and Yahr
scale: range 1–5; LEDD = Levodopa Equivalent Daily Dose; SCOPA-COG = SCales for Outcomes in PArkinson’s
Disease – COGnition; HADS = Hospital Anxiety and Depression Scale.

Table 2. Descriptive characteristics of PD patients and healthy controls.

PD (n = 43) HC (n = 90)
M (SD) Range M (SD) Range t/U/X2 p

Age in years 61.26 (9.72) 42–79 58.97 (6.41) 47–84 1.41 0.165
Educationa 5.51 (1.20) 2–7 5.32 (0.86) 3–7 1657.50 0.154
IQ 106.85 (8.42) 89–130 106.43 (8.48) 86–130 0.27 0.790
Gender - male n (%)b 27 (63) 42 (47) 3.03 0.082
Neuropsychological tests
EF
TMT B/A 2.57 (0.96) 2.17 (0.54) 2.57 0.013
Zoo-map total score 6.95 (5.94) 10.24 (5.19) −3.25 0.001

Attention
TMT A 43.72 (13.79) 33.26 (9.29) 4.49 <0.001

Questionnaires
DEX self 24.40 (10.64) 14.80 (7.93) 5.26 <0.001
HADS - Anxiety 6.42 (3.55) 1–15 3.85 (2.56) 0–12 4.23 <0.001
HADS - Depression 5.74 (3.21) 0–12 2.62 (2.66) 0–11 5.83 <0.001
aMann-Whitney U-test.
bChi-square test.
Notes: Educational level was classified based on a 7-point scale; 1 = <6 years primary school and 7 = university
degree; IQ was measured with the short version of the Dutch Groninger Intelligence Scale; TMT B/A = Trail
Making Test B/A ratio; TEA = Test of Everyday Attention; TMT A = Trail Making Test A; DEX = Dysexecutive Ques-
tionnaire; HADS = Hospital Anxiety and Depression Scale.
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patients were asked to formulate three individual goals related to executive functioning
that could be improved through the treatment (Vlagsma et al., 2015) and were asked to
rate their level of functioning regarding these goals.

The second module ‘Goal setting and planning’ consisted of six sessions based on
the General Planning Approach (GPA: Spikman et al., 2010). The GPA teaches patients
to structure the planning and execution of activities by formulating a concrete goal
and explicitly describing the actions that need to be carried out in order to achieve
the goal in a step-by-step manner, the estimated time per action and the materials
needed for accomplishing the goal. Furthermore, patients were taught to make a rea-
listic and energy balanced day-to-day and week planning and learned to adjust their
planning to their individual fluctuating energy level. Also they were taught how to
use an organiser properly. Therapists’ assistance was gradually reduced over sessions.
Homework involved mostly the execution of activities that were planned during the
session. The homework assignments were evaluated at the beginning of each session.

The third module ‘Initiative, execution and regulation”’ consisted of five sessions.
While in the second module the emphasis lay on the planning process, this module
focused more on the execution of the plan. During these sessions, Goal Management
Training (GMT; Levine et al., 2000) plays a central role in which patients are taught to
build in a self-control mechanism that helps them to ‘keep on track’ and actually
achieve their goals as planned. Furthermore, attention was given to making the
initiation of a plan easier by using external aids (e.g., organiser, alarm).

Control treatment cogniplus

The training protocol of Cogniplus (Schuhfried, 2007) consisted of 14 one-hour sessions.
Within these sessions six subtests of the computer training programme Cogniplus were
individually administered to patients. Five subtests aimed at training aspects of atten-
tion (i.e., alertness, selective attention, divided attention and vigilance) and one
subtest aimed at training working memory. For the rest of this paper, the control treat-
ment is referred to as ‘Cogniplus’. The programme is basically self-supporting; however,
a psychological test assistant was present to provide technical support if necessary. Each
aspect of attention and working memory was trained with a separate task. During each
session, patients performed three different tasks and trained different aspects of atten-
tion and working memory. This ensured that sessions remained challenging. Patients
who received the computer training were also asked to formulate three individual
executive goals during the third session and were asked to rate their level of functioning
regarding their goals at baseline and post-treatment assessments.

Measures

All measures were administered at baseline, 2 weeks and 3–5months post-treatment,
with exception of the Rey Auditory Learning Test (RAVLT: Deelman, Brouwer, van
Zomeren, & Saan, 1980), which was only used at baseline.

Primary outcome measure

Interview
The Role Resumption list (RRL: Spikman et al., 2010) is a semi-structured
interview that measures patients’ level of participation in different societal domains
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(i.e., work, social relations, leisure activities and mobility; max. score = 16). At all
time-points patients were asked to compare their current level of participation to
their participation level before diagnosis. A higher score reflects a lower level of
participation.

Other outcome measures

Neuropsychological test measures EF
EF were assessed with the Trail Making Test B/A ratio (TMT B/A: Reitan, 1958), the Visual
Elevator subtest of the Test of Everyday Attention (TEA; number correct: Robertson,
Ward, Ridgeway, & Nimmo-Smith, 1994) and the Behavioural Assessment of the Dysex-
ecutive Syndrome (BADS; age score: Wilson, Alderman, Burgess, Emslie, & Evans, 1996).
Of the BADS subtests, the complex Zoo map subtest (total score) was also indepen-
dently analyzed.

Attention and memory functions
The Trail Making Test A (TMT A: Reitan, 1958) was used to measure selective attention
and the RAVLT (Deelman et al., 1980), a verbal memory test, measured immediate recall
(IR) and delayed recall (DR).

Rating of goal attainment
Treatment goal attainment (TGA; Spikman et al., 2010) was used to measure
treatment effectiveness as experienced by the patients. During the third session of
each treatment, patients had formulated three personal goals which were related to
executive dysfunctions in everyday life. Pre- and post-treatment, patients rated
their level of functioning on these goals on a 10-point scale (10 =max., per assessment
the mean score of three goals was used). At both post-treatment assessments,
patients rated their level of functioning again (TGA: per assessment the mean score
of three goals).

Questionnaires
The Dysexecutive Questionnaire (DEX; total score: (Burgess et al., 1996) was used to
assess problems in executive functioning in everyday life. The questionnaire was com-
pleted by participants (i.e., self-version) and patients’ significant others (i.e., proxy
version). Healthy controls completed only the self-version of the DEX. A higher score
reflects more problems with executive functioning in everyday life.

The Brock Adaptive Functioning Questionnaire (BAFQ: Dywan, 1996) was used to
measure aspects of adaptive functioning. Both a self and a proxy version were used.
For the purpose of this study, only the scales related to EF were used (i.e., ‘Planning’,
‘Initiative’, ‘Flexibility’, ‘Excess caution’ and ‘Impulsivity’). A mean total score of these sub-
scales was calculated. A higher score represented more complaints.

In order to assess patients’ health-related QoL, the Parkinson Disease Questionnaire
(PDQ-39; total score (Jenkinson, Fitzpatrick, Peto, Greenhall, & Hyman, 1997)) was used.
A higher score indicated a lower level of QoL.

Caregiver burden was assessed with the short form of the Zarit Burden Interview (ZBI;
total score: Zarit, Orr, & Zarit, 1985), which was completed by patients’ significant others.
A higher score was related to a higher caregiver burden.
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Statistical analyses

IBM Statistical Package for the Social Sciences version 22 was used for data analyses.
Independent samples t-tests and non-parametric tests were used to compare descrip-
tive and disease characteristics between PD patients and controls and between treat-
ment groups. Independent samples t-tests were also used to compare performances
on neuropsychological tests of 1) PD patients in the experimental condition and
patients in the control condition at T0; and 2) PD patients and healthy controls at T0.
Treatment effects were analyzed with repeated measures ANOVAs. This univariate
analysis was chosen in order to minimise data loss due to missing values. The depen-
dent variables were the RRL, TGA, DEX-self, DEX-proxy, BAFQ EF-self, BAFQ EF-proxy,
TMT B/A, BADS age score, TEA visual elevator, TMT A, PDQ-39 and ZBI. Possible time
and interaction effects of the treatment conditions with respect to these outcome
measures were analyzed in two steps: T1 versus T0 and T2 versus T0. In addition, the
effect sizes (partial-eta-squared) were calculated. An effect size of 0.01 was labelled as
small, 0.06 as medium and 0.14 as large (Fritz, Morris, & Richler, 2012). For statistical ana-
lyses an alpha of 0.05 was applied. At T2 the percentage of missing values was 15.4% for
the primary outcome measure (RRL), 17.9% for the ZBI, 15.4% for the TEA map search,
10.3% for the BAFQ proxy version and 2.6% at maximum for the other outcome
measures. This was mainly due to logistic reasons within one of the participating
centres.

Results

Comparisons at baseline

Table 2 shows that PD patients reported significantly more problems at baseline (T0)
with executive functioning in everyday life than healthy controls. Furthermore, it was
found that PD patients’ performance was significantly lower on objective tests of EF
and attention compared to healthy controls.

Tables 1 and 3 show that there were no significant differences at T0 between the
experimental (ReSET) and control (Cogniplus) group with regard to descriptive and
disease characteristics, global level of cognitive functioning (SCOPA-COG), symptoms
of anxiety and depression and any of the outcome measures.

Effects of treatment

Table 4 shows the results of the repeated measures analyses of T1 versus T0. No differ-
ence was found between T0 and T1 or between groups on the primary outcome
measure (RRL). Also, small effect sizes were found for these comparisons. Patients in
both treatment conditions reported a significant improvement of functioning related
to their treatment goals (TGA) at T1, with patients in the ReSET condition showing a sig-
nificantly greater improvement than patients in the Cogniplus condition (large to
medium effect sizes, respectively). Furthermore, at T1 both treatment groups showed
a significant reduction of problems on the DEX-self compared with T0, with patients
in the ReSET condition showing a significantly larger reduction than patients in the
control condition (medium effect size). In both groups at T1, patients’ significant
others did not report a reduction of problems on the DEX-proxy compared with T0.
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No differences were found regarding the performances on the neuropsychological
tests, BAFQ-self and proxy version, PDQ-39 and Zarit.

Table 5 shows the results of the repeated measures analyses of T2 versus T0. No
difference was found between T0 and T2 and between groups on the RRL (medium
and small effect sizes, respectively). Furthermore, patients in both treatment conditions
still reported a significant improvement at T2 of TGA compared with T0 (large effect
sizes). However, there is no difference between the groups (medium effect size). At
T2 the number of problems reported on the DEX-self in both treatment groups was
also significantly reduced compared with T0, but there was no significant difference
between the groups (large to small effect sizes, respectively). In both groups, patients’
significant others did not report a reduction of the problems on the DEX-proxy at T2
compared with T0 (medium effect size). Regarding the performances on neuropsycho-
logical tests, only a significant interaction was found for the Visual elevator. For both
treatment groups no time or interaction effects were found on the BAFQ-self and
proxy version, PDQ-39 and Zarit at T2.

Discussion

This is the first RCT that studied the effectiveness of a strategy training (ReSET) for
improving EF in everyday life, level of participation and QoL in patients with PD.
Recent studies concluded that cognitive training is feasible and beneficial for PD
patients with EF deficits. However, these studies evaluated protocols that were primarily

Table 3. Baseline performance of PD patients in both treatment conditions on primary and secondary outcome
measures.

ReSET (n = 24) Cogniplus (n = 19)
M (SD) M (SD) t p

Primary outcome
RRL total 4.77 (2.00) 4.67 (2.72) 0.14 0.888
Neuropsychological tests
EF
TMT B/A 2.52 (1.05) 2.65 (0.86) −0.43 0.672
Zoo-map total score 7.88 (5.62) 5.79 (6.28) 1.15 0.258
BADS age score 97.17 (15.73) 99.63 (9.56) −0.60 0.552
TEA visual elevator 7.14 (2.21) 7.87 (2.70) −0.90 0.373

Attention & memory
TMT A 46.38 (13.25) 40.37 (14.07) 1.44 0.158
RAVLT IR 38.08 (11.59) 37.42 (10.53) 0.19 0.847
RAVLT DR 7.50 (3.34) 8.32 (2.98) −0.83 0.409

Questionnaires
EF
TGA 4.50 (1.04) 4.23 (1.37) 0.74 0.465
DEX self 24.08 (10.66) 24.79 (10.89) −1.17 0.252
DEX proxy 20.74 (14.75) 22.26 (10.98) −1.80 0.087
BAFQ-EF self 2.27 (0.55) 2.40 (0.48) −0.79 0.437
BAFQ-EF proxy 2.11 (0.71) 2.36 (0.59) −1.14 0.264

QoL & caregiver burden
PDQ-39 44.50 (21.43) 52.74 (21.28) −1.26 0.216
ZBI 10.32 (7.68) 10.21 (9.57) 0.04 0.968

RRL = Role Resumption List; TMT B/A = Trail Making Test B/A ratio; BADS age score = Behavioural Assessment of
the Dysexecutive Syndrome total standard age score; TEA = Test of Everyday Attention; TMT A = Trail Making
Test A; RAVLT IR = Rey Auditory Verbal Learning Test immediate recall; DR = delayed recall; TGA = Treatment
goal attainment; DEX = Dysexecutive Questionnaire; BAFQ-EF = Brock Adaptive Functioning Questionnaire:
sum of executive function scales; PDQ-39 = Parkinson’s Disease Questionnaire; ZBI = Zarit Burden Interview.
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Table 4. Results of repeated measures analyses comparing performances on all outcome measures between T1 and T0 for the experimental and control groups.

ReSET (n = 24) Cogniplus (n = 19) ANOVA RM

M T0 (SD) M T1 (SD) M T0 (SD) M T1 (SD)

Time

n2p

Time × group

n2pF p F p

Primary outcome
RRL total 4.77 (2.00) 5.05 (2.28) 4.94 (2.77) 4.81 (2.81) 0.15 0.700 0.00 1.10 0.302 0.03
Neuropsychological tests
EF
TMT B/A 2.52 (1.05) 2.49 (1.05) 2.51 (0.66) 2.57 (1.04) 0.02 0.904 0.00 0.08 0.774 0.00
BADS age score 96.43 (15.66) 99.63 (9.56) 99.35 (14.60) 98.84 (20.21) 0.20 0.657 0.00 0.61 0.440 0.02
TEA visual elevator 7.14 (2.21) 7.86 (2.01) 7.93 (2.79) 7.43 (2.41) 0.09 0.764 0.00 2.67 0.111 0.07

Attention
TMT A 46.38 (13.25) 39.56 (14.01) 46.42 (18.69) 42.44 (22.36) 0.53 0.470 0.01 0.50 0.482 0.01

Rating of goals
TGA 4.50 (1.04) 6.10 (1.14) 4.23 (1.37) 4.88 (1.15) 29.88 <0.001** 0.42 5.32 0.026* 0.12
Questionnaires
EF
DEX self 24.08 (10.66) 18.79 (9.81) 23.67 (10.01) 23.39 (12.07) 5.13 0.029* 0.11 4.16 0.048* 0.09
DEX proxy 20.74 (14.75) 19.78 (13.59) 21.18 (11.01) 19.65 (11.51) 0.77 0.386 0.02 0.04 0.841 0.01
BAFQ-EF self 2.27 (0.55) 2.78 (0.48) 2.40 (0.48) 2.41 (0.52) 0.01 0.941 0.00 0.00 0.969 0.00
BAFQ-EF proxy 2.11 (0.71) 2.17 (0.64) 2.38 (0.60) 2.46 (0.53) 1.51 0.226 0.04 0.06 0.808 0.00
QoL & caregiver burden
PDQ-39 44.50 (21.43) 43.71 (19.78) 50.28 (18.92) 52.06 (24.16) 0.08 0.773 0.00 0.57 0.454 0.01
ZBI 10.65 (7.83) 9.80 (9.04) 9.79 (9.08) 11.00 (7.54) 0.03 0.866 0.00 0.93 0.342 0.03

RRL = Role Resumption List; TMT B/A = Trail Making Test B/A ratio; BADS age score = Behavioural Assessment of the Dysexecutive Syndrome total standard age score; TEA = Test of Everyday
Attention; TMT A = Trail Making Test A; TGA = Treatment goal attainment; DEX = Dysexecutive Questionnaire; BAFQ-EF = Brock Adaptive Functioning Questionnaire: sum of executive
function scales; PDQ-39 = Parkinson’s Disease Questionnaire; ZBI = Zarit Burden Interview.
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Table 5. Results of repeated measures analyses comparing performances on all outcome measures between T2 and T0 for the experimental and control groups.

ReSET (n = 22) Cogniplus (n = 17) ANOVA RM

M T0 (SD) M T2 (SD) M T0 (SD) M T2 (SD)

Time

n2p

Time × group

n2pF p F p

Primary outcome
RRL total 5.11 (1.94) 5.74 (2.00) 5.08 (2.96) 5.38 (2.33) 3.84 0.059 0.11 0.46 0.504 0.02
Neuropsychological tests
EF
TMT B/A 2.49 (1.06) 2.65 (0.82) 2.50 (0.68) 2.60 (0.99) 0.64 0.427 0.02 0.04 0.836 0.00
BADS age score 98.00 (13.49) 98.05 (18.85) 100.50 (8.66) 106.94 (12.61) 1.43 0.239 0.04 1.39 0.245 0.04
TEA visual elevator 7.32 (2.00) 7.89 (1.94) 8.15 (2.51) 6.77 (2.62) 1.28 0.267 0.04 7.59 0.010* 0.20

Attention
TMT A 45.00 (11.33) 38.47 (13.64) 41.09 (14.14) 40.53 (23.35) 0.23 0.634 0.06 2.40 0.130 0.06

Rating of goals
TGA 4.48 (1.09) 5.88 (1.05) 4.33 (1.41) 5.10 (1.36) 28.89 <0.001** 0.45 2.40 0.130 0.06
Questionnaires
DEX self 24.82 (10.49) 20.59 (10.47) 24.50 (11.00) 21.00 (9.11) 8.73 0.005* 0.20 0.08 0.782 0.00
DEX proxy 20.36 (14.99) 17.91 (13.99) 20.86 (11.61) 23.36 (11.63) 0.00 0.986 0.00 3.95 0.055 0.10
BAFQ-EF self 2.29 (0.57) 2.21 (0.53) 2.35 (0.48) 2.30 (0.38) 1.32 0.258 0.04 0.08 0.778 0.00
BAFQ-EF proxy 2.13 (0.73) 2.14 (0.65) 2.23 (0.55) 2.24 (0.57) 0.01 0.908 0.00 0.00 0.964 0.00
Qol & caregiver burden
PDQ-39 45.23 (21.89) 43.59 (23.73) 52.38 (23.23) 49.88 (20.57) 0.99 0.327 0.03 0.04 0.837 0.00
ZBI 10.89 (8.02) 10.33 (8.46) 8.92 (9.72) 9.62 (7.86) 0.00 0.959 0.00 0.23 0.637 0.01

RRL = Role Resumption List; TMT B/A = Trail Making Test B/A ratio; BADS age score = Behavioural Assessment of the Dysexecutive Syndrome total standard age score; TEA = Test of Everyday
Attention; TMT A = Trailmaking Test A; DEX = Dysexecutive Questionnaire; BAFQ-EF = Brock Adaptive Functioning Questionnaire: sum of executive function scales; PDQ-39 = Parkinson’s
Disease Questionnaire; ZBI = Zarit Burden Interview.
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based on cognitive training (i.e., repetitive practice of (computerised) tasks in order to
strengthen EF) but restricted their measurement of treatment outcome to performances
on neuropsychological tests. Hence, it remained unclear whether there was an effect of
treatment on everyday life executive functioning of PD patients and whether this lasted
over time. Foster et al. (2017) recently showed that also strategy training is feasible for
PD patients; however, the effectiveness of their intervention was not investigated. The
primary aim of the current study was to investigate whether a strategy training for EF,
called Reset, would improve PD patients’ functioning in everyday life more than a cog-
nitive training (Cogniplus) and whether this effect would last over time.

Unfortunately, ReSET did not lead to overall improvement on measures of everyday
life executive functioning in the long term. However, immediately after treatment
patients in the strategy training group (ReSET) reported to have attained their goals
to a larger extent and to have experienced fewer executive complaints than patients
in the control condition receiving cognitive computerised training (Cogniplus). At
follow-up this group difference had disappeared although both patient groups still
reported improvement compared to pre-treatment functioning on both, relatively sub-
jective measures (i.e., goals and DEX questionnaire). We found no changes on other
measures of everyday life executive functioning or on neuropsychological tests for EF
for both treatment groups after treatment. The drop-out rate during treatment was rela-
tively small (n = 6), showing that the majority of PD patients with a relatively mild
disease severity (H&Y I-III) were able to complete the treatment programmes in an out-
patient setting. This underlines the finding of Foster et al. (2017) that, as with cognitive
training, also cognitive rehabilitation programmes based on strategy training can be
feasible for PD patients.

We did not find significant effects of ReSET and Cogniplus on the primary outcome
measure, the RRL. This measure was chosen because it had been proved to be a valid
measure of the effectiveness of EF strategy training on participation level of ABI patients
in a previous study (Spikman et al., 2010). In the present study, however, PD patients
showed no improvement with regard to their level of participation (work, social
relations, leisure and mobility) irrespective of the type of treatment they received.
There are several explanations for this lack of result. First, the RRL assesses participation
by requiring patients to compare their current participation level to a previous level in
the period prior to the diagnosis of PD. In contrast to patients with ABI, for PD patients
the moment of onset of the disease is not always clear-cut since the majority of patients
were diagnosed after a long period (sometimes years) of having gradually progressing
symptoms. Furthermore, for many patients reporting a decreased participation with
regard to work, social activities, leisure or mobility this was not always clearly related
to cognitive dysfunction; patients indicated that motor impairments and fatigue had
a significant negative influence as well. In addition, the majority of patients were
already unemployed pre-treatment, either because they had already reached their
retirement age (the PD patients were on average older than the ABI group in the
study of Spikman et al., 2010) or because they had quit their job before retirement
age because of Parkinson related symptoms. For these patients, functioning on the
work-subscale of the RRL could not be rated, narrowing the score range substantially.
For these reasons, we deem the RRL far less suitable and less sensitive to measure
changes in participation in PD patients than had been the case for ABI patients.

At baseline, the PD patients showed impairments on all neuropsychological tests for
EF and attention, when compared to healthy controls. PD patients also reported
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significantly more problems with executive functioning in everyday life (DEX) than
healthy controls. Furthermore, at baseline the ReSET and Cogniplus group did not
differ with regard to demographic and disease characteristics, performance on objective
neuropsychological tests and the number of problems with EF in everyday life, level of
participation and QoL. Thus, prior to treatment both treatment groups did not differ
from each other, which indicates that differences between groups found after treatment
cannot be explained by differences between the groups at baseline.

The finding that patients in both treatment groups reported some improvement on
two subjective indications of executive functioning, with a slight advantage for the
ReSET group directly after treatment but that disappeared at follow-up, strongly
suggests that patients subjectively experienced some benefit of treatment. However,
for both groups the significant others of the PD patients did not report to have observed
a reduction of the EF problems that patients exhibit in everyday life. This contrast
suggests that the reduction of problems that patients experience is not visible to
others and may indicate merely that patients have attained a higher level of control
and self-efficacy, i.e. that they have gained more confidence in their ability to plan
and execute everyday life tasks, regardless of whether this is actually the case. Since pre-
vious studies have demonstrated that perceived self-control and self-efficacy matter
when it comes to dealing with a chronic illness such as PD in relation to well-being,
we deem this a relevant finding (Kuijer & De Ridder, 2003; Rosqvist et al., 2016;
Thombs, Kwakkenbos, Riehm, Saadat, & Fedoruk, 2017).

Nevertheless, we could not demonstrate that ReSET or Cogniplus resulted in signifi-
cant improvement of PD patients’QoL or in a decrease of their caregivers’ burden. Given
that PD patients’ functioning will gradually deteriorate over time because of the neuro-
degenerative character, one could also argue that finding no change in QoL and care-
givers’ burden over time is in fact a positive outcome. An additional explanation for lack
of change regarding caregiver burden may be that the average caregivers’ reported
burden before treatment was already rather low (M = 8.92–11.00; max. 48), which
reduces the possibility to find improvement on this measure.

With regard to neuropsychological tests for EF, a significant interaction effect was
found at 3–5 months post-treatment on the TEA Visual elevator test. Contrary to our
expectation, patients who received ReSET showed a slightly better performance than
at baseline, whereas the performance of the control group had worsened. This
finding is hard to explain, because if improvement on such a task was expected this
would be the case for those patients who received the attention training in the Cogni-
plus protocol. Furthermore, for both treatment groups we did not find improved per-
formance after treatment on the other neuropsychological tests for EF and attention.
Previous studies that examined cognitive training in PD sometimes showed improve-
ment on neuropsychological tests (Calleo et al., 2012; Leung et al., 2015). However, it
has been demonstrated that cognitive training that primarily aims at improving specific
cognitive functions only leads to improvement on neuropsychological measures that
bear great resemblance to the tasks that were used in the treatment (near-effects),
whereas only rarely has improvement been found on other neuropsychological tests
or on measures for everyday life functionig (far-effects) (Cicerone et al., 2011).
However, the primary aim of ReSET in this study was to teach patients compensatory
strategies in order to better cope with their impairments in EF in everyday life.
Hence, we expected not to find changes on neuropsychological tests for EF. Even
more so, these tests are considered to be less sensitive to changes in functioning
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because they have to be complex and new to require the use of EF, which will not be the
case when used for repeated assessment.

The current study has some limitations that need to be mentioned. First, only
patients with a mild to moderate disease severity (H&Y stage 1 to 3) were included.
However, in more severely impaired patients (H&Y stage 4 and 5) it is very likely that
cognitive impairments will become more frequent and more severe, and that the per-
centage of patients who develop dementia will increase. We expect that cognitive reha-
bilitation aimed to learn and apply a strategy will be too demanding for the cognitive
capacities of this subgroup. Possibly, these patients can still benefit from skill training
(i.e., training of specific activities), which offers more structure. This is an interesting
topic for future studies. In general, the sample size was small, which had a negative
influence on the power. However, compared to previous studies on neuropsychological
rehabilitation in PD patients, the sample sizes are relatively large. Another limitation is
that at T2 the percentage of missing values was unfortunately high for some outcome
measures. Consequently, it might be that significant results were not found due to a lack
of power. Furthermore, another limitation pertaining to the amount of time spent on
training was not equal for both conditions. Even though both ReSET and Cogniplus con-
sisted of 14 one-hour sessions, patients in the ReSET group had to spend additional time
because practising the planning and execution of everyday activities in their home
environment was an important element of the strategy training, whereas patients in
the Cogniplus group could only practise during the session itself.

In conclusion, this study demonstrates that PD patients with a mild disease severity
(H&Y ≤ 3) were able to adhere to a neuropsychological rehabilitation programme,
despite otheir motor symptoms and fatigue, as indicated by the low drop-out rate.
This indicates that participating in the treatment programmes ReSET, and Cogniplus,
is feasible for this group of PD patients. With regard to the effectiveness of both treat-
ment programmes, the results of the present study show that both cognitive rehabilita-
tion including strategy training (ReSET) and cognitive training (Cogniplus) lead to some
self-reported subjective improvement of executive functioning in everyday life, with a
slight advantage of ReSET directly after treatment compared to the Cogniplus. This
suggests that patients subjectively experienced some benefit of neuropsychological
rehabilitation in general (i.e., may seem to have attained a higher level of control and
self-efficacy regarding executive functioning in everyday life), even though this was
not visible to their significant others.

Because of the neurodegenerative character of PD, future research should focus on
determining up to which point in the progression of the disease patients are actually
able to learn and benefit from cognitive rehabilitation programmes based on strategy
training. A large number of patients will eventually develop a dementia (Vasconcellos
& Pereira, 2015), which means that providing external structure will become more
and more important when the disease progresses. Therefore, we deem it worthwhile
to involve caregivers more intensively during treatment sessions, so they can gradually
increase their assistance in structuring patients’ everyday life activities over time. Fur-
thermore, because of the heterogeneity and complexity of the disease, it is highly
important to tailor treatment programmes to patients’ individual needs for use in clini-
cal practice. Finally, because of the progressive character of PD, which leads to deterio-
ration of patients’ physical and cognitive functioning in everyday life, not only
improvement of PD patient’ level of everyday life functioning should be considered a
desirable outcome of neuropsychological rehabilitation, but also a stabilisation of
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their level of functioning for a longer time-period than would be the case for patients
who do not receive treatment would be advantageous.
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