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Manuscript - BJNN

Introduction

Stroke is regarded as one of the leading causes of death and disability worldwide (Katan et al.
2018). There are currently 100,000 individuals living with the after-effects of stroke within the
United Kingdom (King et al. 2020). Post stroke cognitive impairment impacts on 20% to 80%
of all stroke survivors (Sun et al. 2014). It is associated with increased dependence, poor
rehabilitation outcomes, reduced quality of life and increased rates of institutionalisation (Lui
et al, 2018). The rate of cognitive impairment can be influenced by a number of factors
including age, education level, diagnostic criteria, geographical and race related factors (i.e.,
skin colour) (Sun et al, 2014). Despite the high prevalence and significant impact of cognitive
impairment on post stroke functioning, there remains lack of clarity regarding interventions to
support rehabilitation of cognitive impairment (O'Donoghue et al. 2022). Within the past
decade, priority setting groups in the UK have deemed cognitive impairment as one of the top
ten topics needing further research (Pollock et al. 2014). Furthermore, a recent study exploring
risk factors, found atrial fibrillation to be the most significant risk factor for post-stroke
cognitive impairment, pointing to the need for early screening and prevention of stroke (Obaid

et al. 2020).

A key risk factor to health is the increased incidence of dementia following stroke (all types of
stroke) (Ball et al, 2022). A recent systematic review found that severe stroke (National
Institute of Health Stroke Scale>10) across all ages brought forward the incidence of dementia
by 25 years, minor stroke by four years, and transient ischaemic attack by 2 years (Pendlebury
and Rothwell. 2019). With a greater risk of dementia following stroke, routine cognitive

screening, management and follow up for patients post stroke is needed to promote early



diagnosis, prevent a loss of independence, and reduce mortality risk (Stolwyc et al. 2021;

Gaynor et al. 2018).

Another common complication following stroke is that of delirium (Rollo et al. 2022). Delirium
refers to as a transient period of impaired attention and consciousness which is seen in the acute
post-stroke period (Rollo et al. 2022). The presence of delirium in the acute period post-stroke
is responsible for cognitive and psychiatric disturbances up to three years after stroke (Nerdal
et al. 2022). Delirium predicts significantly poorer global cognition and significantly high
levels of neuropsychiatric symptoms which often cause challenging behaviour (such as anger,
aggression, agitation, hallucination, delusion) (Nerdal et al. 2022). Delirium can also lead to
further complications in that it is an independent risk factor for dementia 3 months post stroke
(Dros et al. 2020). These studies highlight the negative impact delirium can have on the patient
in the early and late stages of stroke, emphasising the need for prevention of delirium

occurrences and proactive management post stroke.

Cognition is not a unitary concept, as it encompasses several processes across multiple domains
(Sachdev et al, 2014). These include the ability to perceive, organise, assimilate, learn and
generalise information which can impact on attention, memory, executive function, language
and visuo- spatial ability (Abreu and Toglia. 1987; Toglia et al. 2009). These processes allow
a person to identify and select information from their environment in order to function (Toglia
et al. 2009). Cognitive ability underpins performance in a variety of daily living occupations
and therefore it is important that patients undergo rehabilitation when cognition is affected by

conditions such as stroke (Toglia 2011).

Cognitive rehabilitation involves functionally orientated remediation of these cognitive
abilities (Cicerone et al. 2000). Cognitive rehabilitation is recommended by key organisations

such as the National Institute for Care and Excellence, with guidelines focused on enhancing



attention function, improving memory and self-awareness, as well as modifying the
environment and activity to augment performance (NICE, 2013). Occupational therapy
interventions aim to reduce activity limitations, enhancing participation in daily living and
allowing individuals to live their life with an increased locus of control (Toglia et al. 2009;
2011). Although the goal is clear, there are several different approaches to rehabilitation (Obaid
et al. 2020). Recent evidence suggests that a combination of cognitive and physical
rehabilitation may have the most beneficial effects on post stroke cognitive impairment (Obaid
et al. 2020). However, research has yet to establish or understand the longer-term impact of

these interventions.

Aim of commentary

This commentary aims to critically appraise the methods used within the review by

O'Donoghue et al, (2022) and expand upon the findings in the context of clinical practice.

Methods of the review by O'Donoghue et al

A total of seven databases were searched from inception to October 2019: PubMed, Embase,
CENTRAL, PsycInfo, CINAHL, the Vista and ClinicTrials.Gov. Only randomized & quasi-
randomized control trials, feasibility studies and pilot studies were included. Studies were
included if participants were adults aged >18 years with a clinical diagnosis of ischemic or
haemorrhagic stroke, in the acute, subacute, or chronic stage poststroke (with or without a
confirmed cognitive impairment). All studies which the primary or secondary aim was to
improve cognitive function after stroke compared with standard care, no treatment control,

waitlist control, or active control were included. Studies that were not published in English.,



were available in full texts and comprised of pharmacological interventions (including over-

the-counter medications) were excluded.

Screening, data extraction and assessment of bias (Cochrane ‘Risk of Bias’ tool and The
Grading of Recommendations Assessment, Development and Evaluation [GRADE]) were
undertaken by two reviewers independently. Any disagreements were resolved by discussion
among all authors until a consensus was reached. Where data was available, meta-analysis was
employed to synthesise the data. Intervention effects were calculated using standardized mean
differences (SMD) and 95% CI when different studies used different scales to assess the same
outcome. Mean differences (MD) and 95% CI were employed when studies used the same

scales to measure the same outcome.

Results of the review by O'Donoghue et al

The systematic review included 64 studies involving 4005 participants. Within the studies, the
mean age of participants was 62.5 years (ranging from 45 to 76 years). Among the sample of
participants, the mean time post onset of stroke was 20.03 months (ranging from 48 hours to
6.25 years poststroke). Most studies were conducted in the acute phase (<3 months poststroke;
n= 20, 31%), and during the chronic stage (>6 months poststroke; n= 18, 28%). Studies
recruited participants from inpatient acute setting, rehabilitation setting, community settings
and from outpatient services. The studies within the review commonly included both ischemic
and haemorrhagic types of stroke (n=33). That said, several studies focused only on one type
of stroke (n= 8). Many of the studies did not specify or report data relating to the type of stroke

they included, with most just stating an inclusion criteria of ‘stroke’ patients (n= 23).



Multiple Component Interventions

A meta-analysis revealed that the implementation of multiple component interventions resulted
in improvement in memory scores (SMD, 0.49; 95% CI, 0.27-0.72; I>= 0%, four studies: RoB;
three high, one moderate), functional status (SMD, 0.33 [95% CI, 0.05-0.62]; I>=61%, four
studies: RoB; high risk of bias) general cognitive function at the end of treatment (MD, 1.56;
95% CI, 0.69-2.43; 1> =30%, three studies: RoB; two high, one moderate) and at <3 months
poststroke (MD, 2.38 [95% CI, 0.97-3.80] I>=0%, three studies: RoB; two high, one moderate)
when compared to standard care in adults post onset of stroke. There was no evidence of effect

in attention, perception, depression, neglect, and quality of life.

Cognitive Rehabilitation Interventions

The studies reported no evidence of any effect in the general cognitive function, memory,
executive function, neglect, and quality of life comparing cognitive rehabilitation interventions
(e.g., memory and executive function training incorporating memory strategies, education, goal

setting and reading) with control group in adults post onset of stroke.

Physical Activity Interventions

Meta analysis identified that physical activity interventions improved neglect scores compared
with active control group of sham mirror therapy (<3 months poststroke; MD, 13.99 [95% CI,
12.67-15.32]; I>=0% two studies: RoB; two high risk) and improved balance scores compared
with active control (stretching) (6 months poststroke; MD, 2.97 [95% CI, 0.71-5.23]; I°=0%,

three studies: RoB; one high, two moderate) in adults post onset of stroke. There was no



evidence of an effect in executive cognitive function comparing physical activity interventions

with active control (stretching).

Non-invasive brain stimulation interventions (NIBS)

A meta-analysis revealed that non-invasive brain stimulation interventions enhanced results of
neglect using the line bisection test compared to a sham treatment in adults post onset of stroke
(MD, 20.79 [95% CI, 14.53— 27.04]; 1>=79%, three studies: RoB; one high, two moderate). A
subgroup analysis of studies 3-6 months after stroke indicated that NIBS interventions
improved neglect versus control (MD, 18.74 [95% CI, 11.50— 25.99]; I’=78% three studies:

RoB; one high, two moderate).

There was also an increase in functional status compared to sham treatment (MD, 14.02 [95%
Cl, 8.41-19.62]; I> =0% two studies: RoB; two moderate). However, when using the star
cancellation test sham treatment improved measures of neglect (MD, —5.57 [95% CI, —8.53 to

—2.617; I =99% two studies: RoB; two moderate).

Occupational-Based Interventions

There was no evidence of effect in general cognitive function or functional status comparing
occupational-based interventions (workplace intervention programmes tailored according to
the functional ability and workplace needs of the stroke survivor) with control group in adults
post onset of stroke. Subgroup analysis revealed that studies <3 months poststroke showed an
increase in general cognitive function from intervention group compared to control in adults

post onset of stroke (MD, 0.39 [95% CI, 0.02— 0.76]; I> =0%).



Other Interventions

There was no evidence of effect in general cognitive function comparing prism adaptation
therapy with control group in adults post onset of stroke (SMD, 0.40 [95% CI, —0.06 to

0.85]).

Commentary

This systematic review scored 9 out of 11 on the Joanna Briggs (JBI) checklist (Aromataris et
al. 2015). There were two criteria from the JBI checklist not discussed in the review which
related to publication bias and recommendations to future research. It was evident that there
was a lack of studies to fully assess the possibility of publication bias, however this influence
was not discussed within the review. The paper details the different categories of rehabilitation
interventions used for remediating post-stroke cognitive deficits and states that multi
component interventions using physical and cognitive rehabilitation had good outcomes, for
example, memory. However, it does not comment on the need for further research or suggest
changes to policy, based on these findings. Despite these omissions, the study comprehensively
categorises rehabilitation interventions, establishes effectiveness of these interventions, and
acknowledges that whilst new information is being added to the evidence base, the study has
its limitations. As such, it misses out on clearly articulating the areas of further research that

are needed to improve this evidence base.

When identifying interventions for cognitive improvement it is important to firstly identify
which outcomes are of importance to both patients and the rehabilitation process (Kyte et al.
2015). Multi-component interventions may improve memory scores, functional status, and
general cognitive function after treatment, and up to three months poststroke. However, the

review found no evidence of effect on attention, perception, depression, neglect, and quality of



life. Similarly, physical activity-based interventions could improve neglect and balance scores,
however there was no evidence of improvement for executive cognitive function. NIBS
interventions demonstrate some potential regarding improving neglect and functional status

but no evidence of improvement for general cognitive function.

The findings relating to the effectiveness of occupational therapy interventions of this
systematic review are similar to a Cochrane review on Occupational Therapy interventions
targeting cognitive impairments after stroke (Gibson et al. 2022). This review found that the
effectiveness of occupational therapy interventions in cognitive impairment was unclear. Slight
improvements were seen in global cognitive function, sustained attention, working memory
and flexible thinking (Gibson et al. 2022). However, there is some uncertainty in regard to
these estimations of effects due to high risk of bias and clinically important imprecision. The
lack of high-quality evidence shows that recommendations for implementation of these

interventions into clinical practise cannot yet be made.

It is important to note that no evidence of effect does not mean these interventions are not
effective (Alderson 2004). From the findings of this review, it is evident that there have been
relatively few studies conducted on these interventions, resulting in wide confidence intervals
which makes it difficult to determine their effectiveness (or lack thereof). These wide
confidence intervals indicate that we still have a considerable degree of uncertainty regarding
the findings, even though at present, they suggest no evidence of effect. Specifically, there is
still substantial uncertainty regarding the effects of multicomponent interventions on cognitive
impairment, depression, and quality-of-life. Furthermore, there is uncertainty regarding the
effect of cognitive rehabilitation interventions on memory, executive function, and neglect.
There is also the need to consider the cognitive and behavioural sequelae of complications
(such as delirium) and use the knowledge to design post-stroke delirium prevention

programmes.



CPD reflective questions
1. What are the key outcomes of importance to patients during the rehabilitation process

which may guide the selection of intervention?

2. What are the practical considerations when establishing which intervention should be
adopted for remediating cognitive deficits in adults post stroke?

3. Does the improvement of cognitive outcomes receive due importance and time, post

stroke?

Funding (*must be included in publication)

This research was partly funded by the National Institute for Health and Care Research
Applied Research Collaboration North West Coast (NIHR ARC NWC). The views expressed
are those of the authors and not necessarily those of the NHS, the NIHR, or the Department
of Health and Social Care.

REFERENCES (CSE style)

Alderson P. 2004. Absence of evidence is not evidence of absence. BMJ (Clinical research

ed.), 328(7438), 476-477.

Abreu BC, Toglia JP. 1987. Cognitive rehabilitation: A model for occupational therapy.
American Journal of Occupational Therapy 41; 439-448.

Adams HP, Davis PH, Leira EC, Chang KC, Bendixen BH, Clarke WR, Hansen MD. 1999.
Baseline NIH Stroke Scale score strongly predicts outcome after stroke: a report of the trial of

Org 10172 in acute stroke treatment (TOAST). Neurology, 53(1):126-126.

Aromataris E, Fernandez R, Godfrey C, Holly C, Kahlil H, Tungpunkom P. 2015.
Summarizing systematic reviews: methodological development, conduct and reporting of an

Umbrella review approach. Int J Evid Based Healthc.;13(3):132-40

Ball, Emily L. et al. 2022. Informing Patients with Acute Stroke About their Risk of Dementia:
A Survey of UK Healthcare Professionals. Journal of Stroke and Cerebrovascular Diseases,

Volume 31, Issue 3, 106279.



Cicerone, KD, Dahlberg C, Kalmar K, Langenbahn DM, Malec JF, Bergquist TF, Felicetti T,
Giacino JT, Harley JP, Harrington DE, et al. 2000. Evidence-based cognitive rehabilitation:
recommendations for clinical practice. Arch Phys Med Rehabil. 81:1596-1615.

Dros J, Kowalska K, Pasinska P, Szyper-Maciejowska, A and Klimkowicz-Mrowiec A. 2020.
Delirium post stroke- influence on post stroke dementia (Research study- part of the

PROPOLIS study), Clin Medicine, 9;2165

Gaynor E, Rohde D, Large M, Mellon L, Hall P, Brewer L, Conway O, Hickey A, Bennett K,
Dolan E, Callaly E, Williams D. 2018. Cognitive Impairment, Vulnerability, and Mortality
Post Ischemic Stroke: A Five-Year Follow-Up of the Action on Secondary Prevention
Interventions and Rehabilitation in Stroke (ASPIRE-S) Cohort. Journal Stroke Cerebrovascular
Disorder. 27(9):2466-2473.

Gibson E, Koh CL, Eames S, Bennett S, Scott AM, Hoffmann TC. 2022. Occupational therapy
for cognitive impairment in stroke patients. The Cochrane database of systematic reviews, 3(3),

CD006430.
Katan M, Luft A. 2018. Global Burden of Stroke. Semin Neurol. 38(2):208-211.

King D, Wittenberg R, Patel A, Quayyum Z, Berdunov V, Knapp M. 2020. The future
incidence, prevalence and costs of stroke in the UK. Age Ageing. 27;49(2):277-282.

Kyte DG, Calvert M, van der Wees PJ, Hove R, Tolan S, Hill JC. 2014. An introduction to
patient-reported outcome measures (PROMs) in physiotherapy. Physiotherapy. 101(2):119-25.

Lui SK, Nguyen MH. 2018. "Elderly Stroke Rehabilitation: Overcoming the Complications
and Its Associated Challenges", Current Gerontology and Geriatrics Research, 2018: 1-9.
Article ID 9853837.

NICE, 2013. Stroke rehabilitation in adults. Clinical guidance. Available at:

https://www.nice.org.uk/guidance/cg162

Nerdal V, Gjestad E, Saltvedt I, Munthe-Kaas R, ihle-hansen H, Ryum R, Lydersen S,
Grambaite R. 2022. The relationship of acute delirium with cognitive and psychiatric

symptoms after stroke: a longitudinal study. BMC Neurology. 22.

Obaid M, Douiri A, Flach C. 2020. Can we prevent poststroke cognitive impairment? An
umbrella review of risk factors and treatments. BMJ Open;10: €037982.

10



O'Donoghue M, Leahy S, Boland P, Galvin R, McManus J, Hayes S. 2022. Rehabilitation of
Cognitive Deficits Poststroke: Systematic Review and Meta-Analysis of Randomized

Controlled Trials. Stroke. 53(5):1700-1710.

Pasquini M, Leys D, Rousseaux M, Pasquier F, Henon H. 2007. Influence of cognitive
impairment on the institutionalisation rate 3 years after a stroke. Journal of Neurology,

Neurosurgery & Psychiatry, 78(1), 56-59.

Pendlebury ST. Rothwell PM. 2019. Oxford Vascular Study. Incidence and prevalence of
dementia associated with transient ischaemic attack and stroke: analysis of the population-

based Oxford Vascular Study. Lancet Neurol. 18(3):248-258.

Pollock A, St George B, Fenton M, Firkins L. 2014. Top 10 research priorities relating to life
after stroke—consensus from stroke survivors, care givers, and health professionals. Int J Stroke;

9:313-320.

Rollo E, Brunetti V, Scala I, Callea A, Marotta J, Vollono C, Frisullo G, Broccolini A,
Calabresi P, Della Marca G. 2022. Impact of delirium on the outcome of stroke: a prospective,

observational, cohort study. Journal Neurology. 269(12):6467-6475.

Sachdev PS, Blacker D, Blazer DG, Ganguli M, Jeste DV, Paulsen JS, Petersen RC. 2014.
Classifying neurocognitive disorders: the DSM-5 approach.Nat Rev Neurol; 10:634—-642.

Sexton E, McLoughlin A, Williams DJ, Merriman NA, Donnelly N, Rohde D, et al. 2019.
Systematic review and meta-analysis of the prevalence of cognitive impairment no dementia

in the first-year post-stroke. Eur Stroke J. 4(2):160-71

Sibolt G, Curtze S, Melkas S. 2013. Poststroke dementia is associated with recurrent ischaemic

stroke. Journal Neurology Neurosurgery Psychiatry. 84:722-6.

Stolwyk RJ, Mihaljcic T, Wong DK, Chapman J, Rogers JM. 2021. Poststroke Cognitive
Impairment Negatively Impacts Activity and Participation Outcomes: A Systematic Review

and Meta-Analysis. Stroke, 52(2): 748-760.

Sun, Jia-Hao, Tan L. Yu, Jin-Tai. 2014. Post-stroke cognitive impairment: epidemiology.

Mechanisms and management. Ann Transl Med. 2(8):80.

Toglia JP. 2011. The dynamic interactional model of cognition in cognitive rehabilitation. In
N. Katz (Ed.), Cognition, occupation, and participation across the life span. Neuroscience, 20

161-201.

11



Toglia JP, Golisz KM, Goverover Y. 2009. Evaluation and intervention for cognitive
perceptual impairments. Willard and Spackman’s Occupational Therapy, Lippincott Williams

and Wilkins. 739-777.

12



	Introduction
	Aim of commentary
	Methods of the review by O'Donoghue et al
	Results of the review by O'Donoghue et al
	Commentary
	CPD reflective questions


