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1 Introduction

Stroke can have physical as well as cognitive, emotional and social consequences.
Depending on the time of measurement, cognitive impairments are present in
50-70% of stroke survivors (e.g. Rasquin et al. 2002, 2004; Nys et al. 2005; Barker-
Collo and Feigin 2006). In the first 2 weeks almost every stroke patient (92%) is
impaired in at least one cognitive domain (Linden et al. 2005). Memory, executive
functions, speed of information processing, language and visuo-spatial abilities are
the most affected domains. The latter two have been discussed in chapters
“Rehabilitation of Communication Disorders” and “Treating Neurovisual Deficits
and Spatial Neglect”, respectively.

Cognitive deficits have a negative impact on long-term outcomes such as inde-
pendent functioning, community integration and quality of life (Nys et al. 2005;
Duits et al. 2008; Van der Zwaluw et al. 2011; Barker-Collo et al. 2010; Wagle et al.
2011). Early identification of cognitive deficits is therefore necessary (van Dijk and
de Leeuw 2012) and treatment should be offered accordingly (Langhorne et al.
2011; Albert and Kesselring 2012).

The same is true for emotional consequences after stroke. Depressive symptoms
also have a profound influence on outcome and occur frequently. These symptoms
range from 5 to 54% in the acute phase and remain present in 23-25% after 6
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months, when anxiety is present in 19-23% (Whyte and Mulsant 2002; Aben et al.
2002; De Wit et al. 2008; Kouwenhoven et al. 2011). Prevalence rates decrease over
time but after 2 years major depression is seen in 20% of the stroke patients (Van
Mierlo et al. 2015). In research and clinical practice, more attention is paid to
depression but anxiety is almost as common and the two symptoms often occur
together. Irritability, agitation, eating disturbances and apathy are also commonly
found post-stroke (Angelelli et al. 2004).

Another common and debilitating but also less visible problem after stroke is
fatigue. A recent meta-analysis showed that prevalence estimates vary from 25 to
85% on the basis of the Fatigue Severity Scale with a pooled prevalence estimate of
50% (Cumming et al. 2016). Post-stroke fatigue is an independent predictor of dis-
ability and burden of care and should therefore be taken into account when formu-
lating post-stroke rehabilitation treatment goals (Mandliya et al. 2016).

Patients usually receive further rehabilitation treatment after suffering a major
stroke (Winstein et al. 2016), while full recovery is assumed in a transient ischemic
attack (TIA), and minor stroke patients are discharged home without further reha-
bilitation or follow-up treatment (Edwards et al. 2006). However, previous studies
in TTA and minor stroke patients found high prevalence of dysfunction across all
domains of health, of which cognitive and emotional problems and fatigue were
most notable (Arts et al. 2008; Muus et al. 2010; Radman et al. 2012; Moran et al.
2014)—and mostly specific to stroke (van der Kemp et al. 2017; De Graaf et al.
2018; Fens et al. 2013). These symptoms may be overlooked with conventional
clinical measures such as the neurological examination or the Barthel Index, despite
the fact that they can be a major contributor to an impaired performance in activities
of daily living including decreased participation and a diminished quality of life
(QOL) (Edwards et al. 2006; Duncan et al. 1997; Suenkeler et al. 2002; Verbraak
etal. 2012).

2 Best Evidence Synthesis

Best evidence synthesis relevant to clinical decision-making (with reference to
Cochrane reviews, meta-analyses and RCTs as well as selected guidelines) includ-
ing (when applicable).

The evidence on therapy presented in this chapter is gathered by a systematic
search in December 2017 using the following steps. First, the Cochrane database of
systematic reviews was consulted to select the most recent reviews on cognition,
emotion and fatigue post-stroke. In addition, the search terms from these reviews
were used to find additional, more recent studies. In case no recent Cochrane review
was available, PubMed was searched using the filter ‘review’ and a combination of
the search terms ‘stroke’ and the topic of interest. Furthermore, studies were added
on the basis of the authors’ own knowledge of relevant studies in this field. The
evidence on assessment is mostly based on the authors’ own knowledge because
Cochrane reviews are not available in this field.
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2.1 Assessment: Brief Overview, Key Instruments

2.1.1 Screening for Cognitive Problems

Given the high prevalence of cognitive and emotional consequences including
fatigue after stroke and the negative impact on daily life functioning and social par-
ticipation, it is important to screen every stroke patient for problems in these areas.
Early screening can support the discharge destination and can help to plan the most
adequate rehabilitation treatment and inform the patient and his or her caregivers
about the possible consequences of these impairments in daily life and future
functioning.

Cognitive screening early after stroke is recommended in many stroke guidelines
and has even been determined as a key quality indicator of stroke services (Hachinski
et al. 2006). Extensive neuropsychological assessment is recommended at later
stages, but in the first days after stroke this is not feasible because patients may not
be medically stable, can be fatigued easily and arousal levels may fluctuate.
Screening for cognitive consequences should be conducted using a sensitive instru-
ment specifically for stroke. From three systematic reviews in recent years (Stolwyk
et al. 2014; Van Heugten et al. 2015; Burton and Tyson 2015), the Montreal
Cognitive Assessment (MoCA) was identified as the most reliable, sensitive and
feasible instrument for cognitive screening after stroke. A cutoff score of 26 is com-
monly used in stroke patients. In a recent study, it was shown that even in a mild
stroke population (n = 324) 66.4% of the patients was cognitively impaired on the
basis of the MoCA at 2 months post-stroke, with a significant improvement leaving
51.9% impaired at 6 months (Nijsse et al. 2017b). All reviews on cognitive screen-
ing instruments state that the widely used Mini Mental State Examination (MMSE)
should no longer be used for this purpose because it was originally designed for
screening of dementia and is therefore not sufficiently sensitive for consequences of
stroke. Also for TIA and mild stroke patient, the MoCA can be used (Sivakumar
et al. 2014).

Cognitive impairment may arise due to damage to strategic areas of the brain,
even in patients who do not have motor or communication deficits. Especially in the
group of so-called ‘walking and talking’ patients (i.e. good outcome in terms of
motor and communication functioning), cognitive problems may be missed (van
Dijk and de Leeuw 2012; Mark 2012). A routine follow-up visit, which is often
dedicated to secondary prevention, should therefore also include cognitive screening.

Additionally, people may experience subjective cognitive complaints which are
not necessarily related to objective cognitive functioning. Subjective cognitive com-
plaints are very common after stroke, may increase over time and have a negative
impact on outcome (van Rijsbergen et al. 2014). The use of stroke-specific instru-
ments that measure subjective cognitive complaints, such as the Checklist for
Cognition and Emotion (CLCE-24; van Heugten et al. 2007), are preferred (van
Rijsbergen et al. 2015). Patients and their informal caregivers may disagree about
the presence, nature and severity of these problems (van Rijsbergen et al. 2014),
which is why it is advisable to also ask the primary caregiver about potential
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problems in these areas. The CLCE-24 can also be used to assess the experience of
cognitive changes by the patient’s caregiver.

A 5-min cognitive screening such as the MoCA should be the absolute mini-
mum, and cognitive assessment should only be restricted to this global form of ini-
tial assessment in the acute phase post-stroke and in later phases when no other
means or capacity of neuropsychologists is available. The National Institute of
Neurological Disorders and Stroke—Canadian Stroke Network Vascular Cognitive
Impairment already proposed a 30-min and 60-min protocol for neuropsychological
assessment as part of their harmonization standards (Hachinski et al. 2006). There
may be cultural differences and therapist preferences for the use of specific instru-
ments, but more extensive neuropsychological assessment in addition to a 5-min
cognitive screening should be common practice after stroke. The choice for suitable
neuropsychological instruments can be made by trained neuropsychologists; instru-
ments specifically validated for stroke patients are preferred.

2.1.2 Screening for Emotional Problems and Fatigue

Screening for mood disorders should involve both depression and anxiety screen-
ing, and the Hospital Anxiety and Depression Scale (HADS) has been found to be
the only available tool to accurately screen for both (Burton and Tyson 2015). A
cutoff value of 7 for both subscales on depression (HADS-D) and anxiety (HADS-A)
is commonly used. The Stroke Aphasic Depression Questionnaire—Hospital ver-
sion (SADQ-H) has good psychometric properties and can also be used for stroke
patients with aphasia (Burton and Tyson 2015; van Dijk et al. 2016).

The most widely used measure to screen for post-stroke fatigue is the Fatigue
Severity Scale (FSS; Cumming et al. 2016). A cutoff value of 3 or 4 is commonly
used. The FAS is also used after stroke. A cutoff of 24 provides the best sensitivity/
specificity values for the FAS (Cumming and Mead 2017).

2.1.3 Further Neuropsychological Assessment

Further neuropsychological assessment on cognitive, emotional, behavioural and
social consequences should follow, especially when the screening has identified
impaired functioning and also when there is a discrepancy between objective cogni-
tive test results and subjective cognitive experiences by patients and caregivers.
Neuropsychological rehabilitation or vocational rehabilitation should start with a
thorough analysis of mental functions to assess both impaired and intact cognitive
functions to identify strengths and weaknesses. Additionally, the impact of cogni-
tive impairments on daily life functioning should be determined. Ideally, all levels
of the framework of the International Classification of Functioning (ICF, WHO) are
considered in a full neuropsychological assessment. In addition to assessment on
the level of functions, activities and participation, the personal and external factors
should be taken into account as well. In several studies, in the past few years, it has
been shown that personal factors, especially psychological factors such as coping
styles and personality traits influence the outcome after stroke (van Mierlo et al.
2014). In a large longitudinal cohort study on stroke patients we showed that more
neuroticism, pessimism, passive coping and helplessness, and less extraversion,
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optimism, self-efficacy, acceptance, perceived benefits and proactive coping were
associated with the presence of depressive symptoms at 2 months post-stroke (Van
Mierlo et al. 2015). In the subsequent multivariate analyses, we showed that more
helplessness and passive coping, and less acceptance and perceived benefits were
independently significantly associated with the presence of depressive symptoms.
Neuroticism at 2 months post-stroke appeared to be an independent predictor for
both depression and anxiety at 1-year post-stroke in the same cohort (Kootker et al.
2016). Similarly, more proactive coping was related to less cognitive complaints at
2 months post-stroke (Nijsse et al. 2017a).

A treatment plan should be formulated at the start of rehabilitation allowing not
only the planning of treatment but also the execution and evaluation. A stepwise
approach is suggested by Wilson et al. (2003), which can be recommended to guide
the treatment planning process. For an overview of all elements of a comprehensive
neuropsychological assessment, we would like to refer to the chapter by Malec
(2017) in the international handbook on neuropsychological rehabilitation (Wilson
etal. 2017).

2.2 Therapy (Training, Technology, Medication):
This Is the Major Focus

2.2.1 Cognitive Rehabilitation

After a stroke, spontaneous recovery can result in changes in structure and func-
tion of the brain, which is one form of neuroplasticity, but changes can also occur
as a result of development, learning and environmental stimulation. Restoration
of impaired cognitive functions will occur automatically to a certain extent but
treatment is needed to further stimulate behavioural and brain changes.
Restorative treatments are directed at the level of functions and have mostly
short-term and only limited effects while long-lasting improvements in daily life
functioning and societal participation should be the main goals of (neuro)
rehabilitation.

Restorative approaches to cognitive rehabilitation are being investigated both in
pre-clinical and clinical studies. In pre-clinical studies, cognitive enhancement
approaches are tested in animal models such as enriched environment, early-onset
multimodal stimulation, neuro-stimulating, pharmacotherapy or neuro-modulation
(i.e. nervus vagus stimulation) but effects are small, mechanisms are not fully
understood and generalization to humans is very difficult (e.g. Wogensen et al.
2015; Neren et al. 2016; Kochanek et al. 2015; Mala and Rasmussen 2017). One
approach that raised renewed attention is the stimulation of cognitive functioning
through physical exercise (i.e. multimodal stimulation). A recent meta-analysis
showed that physical activity has small but significant positive effects on post-stroke
cognition, even in the chronic phase (Oberlin et al. 2017). A total of 14 studies rep-
resenting 736 participants showed an overall positive effect of physical activity on
cognitive performance (Hedges’ g (95% confidence interval) = 0.30 (0.14-0.47)).
Combined aerobic and strength training programs generated the largest effects.
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Improving the functionality of the whole brain in order to enhance the experience-
dependent brain changes is the most probable explanation for these findings.

Clinical studies aimed at cognitive recovery focus on pharmacotherapy,
computer-based cognitive retraining (CBCR) and non-invasive brain stimulation
(NIBS). Pharmacotherapy studies aimed at cognition functions in stroke patients
are scarce, and a recent meta-analysis showed that there is insufficient evidence to
evoke effects of central nervous system drugs on enhancing global cognition (Yeo
etal. 2017). CBCR has become very popular in the last 10—15 years, both in clinical
practice and among the public. The idea that cognitive functioning can be improved
or decline can be prevented or even reversed by regularly playing computer games
is attractive, but effects are limited to the trained tasks while near- and far-transfer
effects to untrained tasks and daily life functioning are small or lacking (van
Heugten et al. 2016; van Heugten 2017). The number of studies on NIBS is growing
rapidly, and new techniques are being developed. A recent Cochrane review on tran-
scranial direct current stimulation (tDCS) for improving activities of daily living
(ADL), and physical and cognitive functioning, in people after stroke showed that
there are many ongoing studies (Elsner et al. 2016). A moderate effect of tDCS for
improving ADL was found at the end of the intervention period (9 studies, 396 par-
ticipants; standardized mean difference (SMD) 0.24, 95% confidence interval (CI)
0.03-0.44) and at follow up (6 studies, 269 participants; SMD 0.31, 95% CI
0.01-0.62), but not on cognitive functioning. In stroke patients, NIBS studies focus
mainly on neglect, aphasia and (working) memory deficits. However, most studies
are conducted within experimental settings to show the proof of principle without
evaluating long-term effects or improvements in daily life functioning (van Heugten
2017). Recently, it has been suggested that NIBS can be applied as an adjuvant
approach to rehabilitation (Wessel et al. 2015). The idea is that it augments the
effects of behavioural training by increasing cortical excitability, neuronal plasticity
and that it interacts with learning and memory.

Compensatory approaches to cognitive rehabilitation are shown to be the most
effective to improve cognitive functioning after stroke and are most often applied in
clinical practice (Wilson et al. 2017). In these circumstances, recovery is not
achieved by restoring or substituting impaired cognitive functions but by offering
patients’ strategies to compensate for their impairments at task level. However, most
evidence comes from studies on patients with acquired brain injury in which stroke
patients are included as one of the major patient groups besides traumatic brain
injury (Cicerone et al. 2000, 2005, 2011; Van Heugten et al. 2012). A meta-analysis
in which only randomized controlled trials with stroke patients were included con-
cluded that there was insufficient evidence or only evidence of insufficient quality
to support recommendations for clinical practice (Gillespie et al. 2015). The
Cochrane reviews on cognitive rehabilitation for post-stroke apraxia (West et al.
2008), executive dysfunctioning following stroke (Chung et al. 2013), prevention
and treatment of post-stroke fatigue (Wu et al. 2015) and occupational therapy for
cognitive impairments post-stroke (Hoffmann et al. 2010) came to the same conclu-
sion about the lack of high-quality RCTs or positive outcomes. Recent Cochrane
reviews have added to this evidence.
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In the Cochrane review on cognitive rehabilitation for memory deficits following
stroke, 13 RCTs including 514 participants were selected (das Nair et al. 2016). The
authors conclude that memory rehabilitation has beneficial effects on subjective
measures of memory in the short term (7 RCTs, n = 215; SMD 0.36, 95% CI
0.08-0.64, P = 0.01, moderate quality of evidence), but long-term effects could not
be substantiated statistically beyond trend level (3 RCTs, n = 149; SMD 0.31, 95%
CI —0.02 to 0.64, P = 0.06, low quality of evidence). The results do not show any
significant effect of memory rehabilitation on objective memory tests, mood, func-
tional abilities or quality of life. The authors conclude that more robust, well-
designed high-quality trials are necessary.

A similar conclusion was drawn by Loetscher and Lincoln (2013) in their
Cochrane review on attention deficits following stroke including 6 RCTs with 223
patients in total. A statistically significant effect was found in favour of cognitive
rehabilitation when compared with control for immediate effects on measures of
divided attention (SMD 0.67, 95% CI 0.35-0.98; P value <0.0001; 4 trials, 165
participants) but no significant effects on global attention (2 studies, 53 partici-
pants; P value = 0.06), or other attentional domains (6 studies, 223 participants; P
value >0.16) or functional outcomes (3 studies, 109 participants; P value >0.21).
Meta-analyses demonstrated no statistically significant effect of cognitive reha-
bilitation for persisting effects on global measures of attention (2 studies, 99 par-
ticipants; standardized mean difference (SMD) 0.16, 95% confidence interval
(CI) —0.23 to 0.56; P value = 0.41), standardized attention assessments (2 studies,
99 participants; P value >0.08) or functional outcomes (2 studies, 99 participants;
P value >0.15).

Taking only Cochrane reviews on stroke patients into account, however, has
the danger of throwing away the baby with the bathwater. Many evidence-based
cognitive rehabilitation programs are available and used in clinical practice all
over the world (Wilson et al. 2017). Evidence is often based on samples of
mixed aetiologies including stroke patients among other patient groups (mostly
traumatic brain injury). In a series of systematic reviews on evidence-based
cognitive rehabilitation by Cicerone et al. (2000, 2005, 2011), practice stan-
dards, guidelines and options are formulated on the basis of studies in patients
with acquired brain injury. Compensatory strategy training and the use of exter-
nal aids have been shown to be effective for memory deficits, reduced speed of
information processing (Time Pressure Management), executive dysfunctioning
(Goal Management Training in combination with problem solving therapy) and
apraxia.

Moreover, cognitive impairments hardly ever occur in isolation, which is why
in clinical practice many multidomain cognitive rehabilitation programs are
offered. Limited evidence shows that these programs are effective in attaining
individual goals related to daily life functioning which remained in the long term
(Brands et al. 2013; Rasquin et al. 2010). Typically, these programs are low-inten-
sive and consist of a combination of psycho-education and compensatory strategy
training. Often, these programs are offered in groups to strengthen the effects of
peer support.
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2.2.2 Pharmacological and Psychological Interventions
for Depression and Anxiety After Stroke

Both pharmacological and psychological treatments to prevent depression after
stroke (Hackett et al. 2008a, b) have been investigated. Fourteen trials involving
1515 participants were included in a Cochrane review of which 10 trials involved
pharmacological agents and did not show significant effects on preventing depres-
sion. The psychological interventions showed small but significant positive effects
on mood including problem-solving therapy and motivational interviewing.

The Cochrane review on treatment of depression after stroke (Hackett et al.
2008a, b) included 16 trials in which 13 pharmacological agents were investigated
and four trials in which the effect of psychological treatment was examined. In most
trials, selective serotonin reuptake inhibitors (SSRIs) were applied and also tricyclic
antidepressants (TCAs) were investigated. Moderate significant effects were found
on remission of depression (pooled OR 0.47; 95% CI 0.22-0.98) and also small
improvements of scores on depression questionnaires (pooled OR 0.22; 95% CI
0.09-0.52). There was, however, also a significant increase of neurological and
gastro-intestinal side effects. There was no significant improvement in cognitive
and ADL functioning nor a reduction of disabilities. Mead et al. (2012) investigated
the effect of SSRIs on stroke recovery. In the meta-analysis, 52 trials randomizing
4059 patients to SSRI or control were included, and a positive effect was found on
neurological deficits (SMD —1.00, 95% CI —1.26 to —0.75; 29 trials, 2011 partici-
pants), ADL dependence, level of disabilities (SMD 0.91, 95% CI 0.60-1.22; 22
trials, 1343 participants), anxiety (SMD —0.77, 95% CI, —1.52 to —0.02; 8 trials,
n =413) and depression (SMD was —1.91 (95% CI, —2.34 to —1.48; 39 trials, 2728
participants)), however, with considerable variability across trials and substantial
risks for bias. For disability, neurological deficits and depression, the effects had
been larger when depression was present among participants. The results of this
review tentatively support the use of SSRIs in stroke survivors with depression and
provide evidence for clinically relevant positive treatment effects not only in the
emotional domain.

The psychological interventions in the review of Hackett et al. (2008a, b)
involved problem-solving therapy in combination with counselling, cognitive
behavioural therapy, motivational interviewing and a combination of support and
education, but no significant effects were found. Later studies on behavioural inter-
ventions for post-stroke depression show more positive results. The CALM
(Communication and Low Mood) intervention for stroke patients with aphasia was
effective in improving mood (Thomas et al. 2013) and was cost-effective over a
period of 6 months in comparison to care as usual (Humphreys et al. 2015). In a
study by Mitchell et al. (2009) patients (n = 101) received a short psychosocial
intervention in addition to antidepressants which led to lower depression scores and
better remission both in the short and the long term. Home-based supportive care
also has a positive effect on mood in home-dwelling stroke patients (Huang et al.
2017). Recently, a scientific statement on post-stroke depression was published
(Towfighi et al. 2017), summarizing seven studies on brief psychosocial interven-
tions for reducing depression showing a positive effect. Neuro-modulation, stroke
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liaison workers and self-management programs did not have a positive effect. A
meta-analysis on the effect of physical exercise on depression in neurological disor-
ders showed a positive effect of physical exercise, preferably those meeting physical
activity guidelines, on the reduction of depressive symptoms (26 trials, 1324 partici-
pants; effect size 0.28 95% confidence interval 0.15-0.41) (Adamson et al. 2015). A
higher effect size (0.38) was found for studies that met physical activity guidelines
versus those that did not (0.19). It has to be noted though that only 2 of the 26 trials
included stroke patients.

Only three trials have been conducted in which treatment of anxiety post-stroke
was investigated according to the most recent Cochrane review (Knapp et al. 2017).
Due to small sample sizes, methodological concerns and adverse effects, recom-
mendations for clinical practice cannot be given. In case of emotionalism after
stroke (i.e. unwanted laughing or crying), a Cochrane review including seven trails
showed that antidepressants can reduce the frequency and severity of crying or
laughing episodes (7 studies, 239 participants). On the basis of five trials (213 par-
ticipants), a large effect was found in a 50% reduction of emotionalism but with a
wide confidence interval showing a small positive effect and in one study even a
negative effect (Hackett et al. 2010). There is not one specific pharmacologi-
cal agent.

2.2.3 Managing Post-stroke Fatigue

The effects of treatment of post-stroke fatigue are still limited. In the most recent
Cochrane review, 12 trials with 703 participants were selected, but only 6 trails
could be used for the meta-analysis (Wu et al. 2015). Five pharmacological inter-
ventions and two non-pharmacological interventions (fatigue education and
mindfulness-based stress reduction) were investigated, but effects were small and
the studies were not without risk of bias. Since post-stroke fatigue is multifactorial
in nature with physical, cognitive, mental components and individual differences in
the way people cope with fatigue, there is not one treatment that will fit all patients’
needs (Visser-Keizer et al. 2015; Malley 2017). Psychosocial treatment and physi-
cal activity seem promising for the management of post-stroke fatigue but high-
quality effect studies are necessary (Kutlubaev et al. 2015).

2.24 Comprehensive Neuropsychological Rehabilitation

The direct consequences of a stroke may also lead to secondary psychosocial prob-
lems, which hinder independent functioning and participation in society. The com-
plexity of these problems requires comprehensive rehabilitation programs.
Comprehensive neuropsychological (holistic) rehabilitation is aimed at cognitive,
emotional, behavioural and social consequences after stroke, taking into account the
personal and environmental factors as well. The evidence is still limited but findings
suggest that such programs can improve community integration, functional inde-
pendency and productivity, even many years after the injury (Cicerone et al. 2011).
These programs can be divided into neurobehavioural interventions, residential
community reintegration and day treatment programs (Geurtsen et al. 2010). Day
treatment programs have the highest level of evidence leading to a reduction in
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psychosocial problems, a higher level of community integration and an increase in
employment. These programs are typically group-based and offer a combination of
individual and group therapy. One of the essential components of such programs is
psycho-education about the brain injury and its consequences both for patients and
caregivers. Every stroke patient and their primary caregivers should receive infor-
mation about the potential consequences of stroke.

A Cochrane review on information provision after stroke included 21 trials
involving 2289 patients and 1290 carers (Forster et al. 2012). This review shows that
information improves patients’ (SMD 0.29, 95% CI 0.12-0.46) and more so care-
givers’ knowledge (SMD 0.74, 95% CI 0.06—1.43) and aspects of satisfaction (odds
ratio (OR) 2.07, 95% CI 1.33-3.23, P = 0.001) and reduces patient depression
(mean difference (MD) —0.52, 95% CI —0.93 to —0.10). The best way to provide
information is not clear yet, but active involvement of patients and carers has a
higher effect on patient mood.

The Holistic Approach to Rehabilitation

Kurt Goldstein can probably be regarded as the grandparent of holistic rehabilita-
tion arguing that we should look at the whole aspects of a situation and not one
isolated part such as word finding difficulties (Goldstein 1919, 1942; Boake 1996).
Both Goldstein and later Ben-Yishay (1996) recognized that it is futile to separate
the cognitive, social, emotional and functional aspects of brain injury given that
how we feel affects how we think, remember, communicate, solve problems and
behave. This is the core of the holistic approach. As Ben-Yishay and Prigatano said
in 1990, holistic rehabilitation “...consists of well integrated interventions that
exceed in scope, as well as in kind, those highly specific and circumscribed inter-
ventions which are usually subsumed under the term ‘cognitive remediation’” (Ben-
Yishay and Prigatano 1990, p. 40).

Diller (1976), Ben-Yishay (1978) and Prigatano (1986) pioneered the holistic
approach which is now seen as one of the most effective ways of providing cogni-
tive rehabilitation to survivors of brain injury. This approach is now much in evi-
dence (Wilson et al. 2009). Holistic programs are concerned with increasing a
client’s awareness, alleviating cognitive deficits, developing compensatory skills
and providing vocational counselling. All such programs provide a mixture of indi-
vidual and group therapy. They differ from the combined approach primarily in
their recognition of the importance of treating emotional problems at the same time
as treating the cognitive and social difficulties. Thus, inherent in the holistic
approach are theories and models of emotion, which are becoming increasingly
important in cognitive rehabilitation, as evidenced, for example by a special issue of
the journal Neuropsychological rehabilitation focussing entirely on biopsychoso-
cial approaches in neuropsychological rehabilitation (Williams and Evans 2003).

Ben-Yishay and Prigatano (1990) provide a model of hierarchical stages in the
holistic approach through which the patient must work in rehabilitation. These are,
in order, engagement, awareness, mastery, control, acceptance and identity. Holistic
programs, explicitly or implicitly, tend to work through Ben-Yishay’s hierarchical
stages and are concerned with (1) increasing the individual’s awareness of what has
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happened to him or to her, (2) increasing acceptance and understanding of what has
happened, (3) providing strategies or exercises to reduce cognitive problems, (4)
developing compensatory skills and (5) providing vocational counselling. All holis-
tic programs include both group and individual therapy.

For a further overview of all aspects of neuropsychological rehabilitation after
stroke and other forms of brain injuries, we would like to refer to the International
Handbook of Neuropsychological Rehabilitation (Wilson et al. 2017).

2.2.,5 Technical Aids

The use of assistive technology (AT) to compensate for cognitive impairments has
become a common element of neuropsychological rehabilitation (Gillespie et al.
2012). In the area of attention, AT can be used to direct attention and support to sustain
attention, for instance by tonal cues or automated text messages. Such mobile phone
reminders and alarms/timers can also be used as reminders to support episodic mem-
ory (Jamieson et al. 2017). Additionally, time and planning management functions are
common forms of AT which are nowadays available on any smartphone. In a meta-
analysis including seven group studies, the authors concluded that there is strong evi-
dence for the efficacy of prospective prompting memory devices (d = 1.27, p < 0.01;
147 participants) (Jamieson et al. 2015). AT can also be used to assist organization and
provide step-by-step support during task performance.

3 Clinical Pathway/Evidence-Based Recommendations
(What, When, Why?)

Since our recommendations for screening and neuropsychological assessment of
post-stroke cognitive impairment and emotional disorders are not systematically
based on evidence, they are not presented with ratings of quality of evidence and
strength of recommendations, but rather reflect expert opinion.

The evidence, quality ratings and conclusions are summarized in Table 1.

The therapeutic recommendations given below are based on the evidence that
had systematically been searched and presented above. The quality of this evidence
has been grouped into four categories according to “GRADE” (“Grades of
Recommendation, Assessment, Development and Evaluation) (Owens et al. 2010):

e High quality: further research is unlikely to affect our confidence in the estima-
tion of the (therapeutic) effect.

¢ Medium quality: further research is likely to affect our confidence in the estima-
tion of the (therapeutic) effect and may alter the estimate.

e Low quality: further research will most likely influence our confidence in the
estimation of the (therapeutic) effect and will probably change the estimate.

e Very low quality: any estimation of the (therapy) effect or prognosis is very
uncertain.
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The grading of the recommendations according to GRADE (Schiinemann et al.
2013) corresponds to the categories “ought to” (A) (strong recommendation),
“should” (B) (weak recommendation). As a third category had been introduced
“can” (0) (option) (Platz 2017). Recommendation category A is granted for clini-
cally effective interventions with high-quality evidence support; with medium-qual-
ity evidence category B and with low- or very low-quality evidence category O can
be appropriate. A+ and B+ denote a strong or weak recommendation in favour on an
intervention, A— and B— against its use.

The recommendations following from the evidence are summarized in Table 2.

3.1 Cognitive Screening in Hospital
Every stroke patient should be screened for cognitive and emotional consequences
following stroke. Objective cognitive screening should be conducted before the

patient is discharged from the hospital to support the decision on the discharge
destination and further rehabilitation treatment. Cognitive screening can best be

Table 2 Recommendations for the management of cognition, emotion and fatigue post-stroke

Management Phase Recommendation

Screening and Assessment

Cognitive screening Acute Every stroke patient should be screened for
cognitive and emotional consequences
following stroke before hospital discharge to
support the decision on the discharge
destination and further rehabilitation
treatment

Cognitive assessment Post-acute If cognitive deficits are not present upon early
global cognitive screening or not checked at
all, cognitive functioning should be assessed
again at a later stage. If communication
disorders exist, the method of information
extraction must be modified accordingly for
valid conclusions to be made

Cognitive assessment First year Both objective and subjective cognitive and
emotional screening should always be
performed during follow-up visits

Neuropsychological Rehabilitation At the start of rehabilitation, and also when
assessment and community | support is needed for community
reintegration reintegration, an extensive
neuropsychological assessment should be
conducted

Treatment and Management

Information provision All phases All patients and caregivers should receive
information about the (potential) cognitive
and emotional consequences, including
fatigue, following stroke (level of evidence
1a, low quality, recommendation B+)

(continued)
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Table 2 (continued)

Management Phase Recommendation

Referral to specialist From post-acute | Patients and caregivers should be referred to
services for cognitive, onwards relevant follow-up care and

emotional and behavioral neuropsychological rehabilitation within their
consequences stroke service (level of evidence 5, very low

quality, recommendation B+)

There is no time limit to these programs
which means that patients may also be
supported many years after the injury (level
of evidence 5, very low quality,
recommendation B+)

General practitioners should be informed
about the regional healthcare options for
these problems

Cognitive rehabilitation From post-acute | Compensatory strategy training and the use
onwards of external and technical aids should be
offered to help stroke patients to deal with
cognitive impairments (level of evidence 1b,
low quality, recommendation B+).

Neuropsychological From post-acute | Neuropsychological rehabilitation can be
rehabilitation aimed at onwards offered by experienced clinical or
cognitive, emotional, neuropsychologists working within a
behavioral and social multidisciplinary team (level of evidence 5,
consequences very low quality, recommendation 0). Both

low-intensity and high-intensity (holistic)
group programs can be considered

Antidepressants Chronic phase SSRIs should be considered when depressive
complaints or emotionalism are long lasting
and become chronic while adverse effects
should be monitored continuously (level of
evidence la, moderate quality,
recommendation B+)

Psychotherapy All phases Problem-solving therapy and motivational
interviewing can be considered to prevent
depressive symptoms post-stroke (level of
evidence 2b, low quality, recommendation 0)

Classification of evidence level (la to 5 according to the “Oxford Center for Evidence-Based
Medicine — Levels of Evidence”, last version from March 2009, http://www.cebm.net/Oxford-
centre-evidence-based-medicine). Rating of quality of evidence (very low to high) and categories
of recommendations (0, B+, A+) according to GRADE (“Grades of Recommendation, Assessment,
Development and Evaluation”); for explanation see text

These ratings are only given for evidence-based recommendation for interventions (not for screen-
ing and assessment: expert opinion)

performed using the Montreal Cognitive Assessment (MoCA) because this is the
most sensitive instrument for this purpose. A cutoff value of 24 is recommended.
The Mini Mental State Examination (MMSE) should not be used because it was not
designed for this purpose and is therefore not sufficiently sensitive. If cognitive defi-
cits are found, referral for neuropsychological rehabilitation should follow. If cogni-
tive deficits are not present upon early global cognitive screening or not checked at


http://www.cebm.net/Oxford-centre-evidence-based-medicine
http://www.cebm.net/Oxford-centre-evidence-based-medicine
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all, cognitive functioning should be assessed again at a later stage because cognitive
deficits are easily missed during hospital admission when the patient has good func-
tional outcome in terms of motor and language functioning (i.e. the walking and
talking patient).

3.2 Cognitive and Emotional Screening at Routine Follow-Up

Most stroke patients are invited to visit a neurological outpatient clinic for a
neurological follow-up and secondary prevention purposes. We recommend that
both objective and subjective cognitive and emotional screening are always per-
formed during these visits, which can be completed by a specialized stroke nurse.
Cognitive deficits are easily missed during hospital admission. Cognitive func-
tioning may not have been assessed before. Additionally, global cognitive screen-
ing may not be enough to pick up cognitive problems which arise from the more
complex daily life challenges and return to prior activities such as work. For this
reason, subjective cognitive complaints should be surveyed as well. Patients and
their informal caregivers may differ in their experiences of cognitive conse-
quences, which is why problems in cognitive functioning experienced by the
primary caregiver should also be taken into account in the assessment. The
stroke-specific Checklist for Cognition and Emotion (CLCE-24) can be used for
this purpose.

Screening for emotional problems can be done with the Hospital Anxiety and
Depression Scale (HADS), which is the only sensitive tool that also incorporates
anxiety. The recommended cutoff value for each subscale (i.e. depression and anxi-
ety) is seven. Post-stroke fatigue can best be screened with the Fatigue Severity
Scale (FSS) using four as the cutoff point.

Most of these screening instruments can be used by specialized stroke nurses
who have been trained in using and interpreting these instruments. Screening for the
less-visible neuropsychological consequences of stroke should be done on a regular
basis. If patients and caregivers do not report problems spontaneously, this does not
necessarily mean that they are not present. If cognitive and emotional problems are
experienced which interfere with daily life functioning, referral for neuropsycho-
logical rehabilitation should follow. At the start of rehabilitation, and also when
support is needed for community reintegration, an extensive neuropsychological
assessment should be conducted.

3.3 Neuropsychological Rehabilitation

All patients and caregivers should receive information about the potential cogni-
tive and emotional consequences, including fatigue, following stroke because it
improves patients’ and caregivers’ knowledge and reduces the level of depres-
sion in patients (level of evidence la, low quality, recommendation B+). Active
and personalized information provision is preferred. Information can be given by
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any experienced member of the treatment team and should be repeated as often
as necessary and possible.

Cognitive problems may arise at a later stage when the patient is discharged
home and environmental demands are increasing. Resuming to prior activities,
especially returning to work, may lead to problems which were not detected earlier.
Patients and caregivers should be referred to relevant follow-up care and neuropsy-
chological rehabilitation within their stroke service (level of evidence 5, very low
quality, recommendation B+). General practitioners should be informed about the
regional healthcare options for these problems.

Compensatory strategy training and the use of external and technical aids
should be offered to help stroke patients with cognitive impairments to improve
their daily life functioning (level of evidence 1b, low quality, recommendation
B+). Psycho-education and strategy training can easily be combined in low-
intensity group-based programs aimed at individualized patient-centred goals.
Regional low-frequency or national high-intensity (holistic) outpatient neuro-
psychological rehabilitation programs may be indicated because of the complex
interplay between cognitive, emotional and social consequences. There is no
time limit to these programs which means that patients may also be supported
many years after the injury (level of evidence 5, very low quality, recommenda-
tion B+). New problems may occur in the chronic phase after stroke when envi-
ronmental demands are changing or increasing. Chronicity does not necessarily
imply stability. Neuropsychological rehabilitation can be offered by experienced
clinical or neuropsychologists working within a multidisciplinary team in which
occupational therapists will address the link to the patient’s daily life functioning
and societal participation (level of evidence 5, very low quality, recommen-
dation 0).

Clinicians should be aware of the influence of post-stroke fatigue on daily life
functioning and societal participation. Although evidence is limited, psychosocial
treatment and physical activity seem promising for the management of post-stroke
fatigue (level of evidence 5, very low quality, recommendation 0).

In the first months, post-stroke antidepressant pharmacotherapy is only rec-
ommended if the process of rehabilitation is hindered by emotional problems.
Increasing motivation for and participation in rehabilitation is the target for
treatment. SSRIs should be considered when depressive complaints or emo-
tionalism are long lasting and become chronic while adverse effects should be
monitored continuously (level of evidence 1a, moderate quality, recommenda-
tion B+). Problem-solving therapy and motivational interviewing can be con-
sidered to prevent depressive symptoms post-stroke (level of evidence 2b, low
quality, recommendation 0). Psycho-education should always be offered to
both prevent and reduce anxiety, stress and depressive complaints in both
patients and caregivers (level of evidence 1a, moderate quality, recommenda-
tion B+).
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34 New Developments

There is no effective treatment for deficits in social cognition or emotion regulation
yet, but professionals should be aware of problems in these areas, especially in rela-
tion to caregiver burden.

Restorative approaches such as pharmacotherapy, CBCR and NIBS can be
offered to improve cognitive functioning but effects are limited to cognitive func-
tions in testing situations (level of evidence 2b to 1a, low quality, recommendation
0). These forms of rehabilitation are primarily focused on alleviating cognitive
impairment while neuropsychological rehabilitation is aimed at a broader spectrum
of human functioning, also taking into account emotional, behavioural and social
functioning, with the ultimate goal to optimize the participation and quality of life
of both patients and caregivers. Although promising, restorative approaches in reha-
bilitation should always be offered only in combination with comprehensive neuro-
psychological rehabilitation programs aimed at improving daily life functioning
and societal participation.
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