
Physical & cognitive 
frailty in stroke 

Terry Quinn

Terry.quinn@glasgow.ac.uk @DrTerryQuinn



STROKE DELIRIUM DEMENTIA



The F word 
(Frailty)

Terry Quinn

Terry.quinn@glasgow.ac.uk @DrTerryQuinn



• What is frailty   in stroke

• Why is it important   in stroke

• How to assess for frailty    in stroke

• How to treat frailty   in stroke



Ignatz Leo Nascher 

1863-1944 

Geriatrics, from geras, old age, and 

iatrikos, relating to the physician, 

is a term I would suggest … 

to cover the same field in old age 

that is covered by the term 

pediatrics in childhood, 

to emphasize the necessity of 

considering senility and its disease 

apart from maturity and to assign it 

a separate place in medicine

IL Nascher, Geriatrics. 

New York Medical Journal 1909 



SPOT THE 

DIFFERENCE 





Clinically recognizable state of increased vulnerability 

resulting from ageing-associated decline in reserve and function 

across multiple physiological systems 

such that the ability to cope with every day or acute stressors is compromised

        Xue 2011

state of vulnerability to poor resolution of homoeostasis after a stressor event as 

a consequence of cumulative decline in physiological systems during a lifetime. 

This depletes homoeostatic reserves 

until minor stressor events trigger disproportionate changes in health status

        Clegg 2013

Frailty is a distinctive health state related to the ageing process

in which multiple body systems gradually lose their in-built reserves”

       BGS 2014

Frailty is a distinctive state of health related to the ageing process, 

characterised by a complex mix of physical, mental health and social care needs. 

The body’s in-built reserves are eroded, 

vulnerable to sudden changes in health triggered by seemingly small events

       NHS Right Care 2016 



Older 

age
Frailty

Approx. 10% of people aged over 65 living with frailty

Approx. 25-50% people aged over 85 living with frailty  



Co-

morbidity 
Frailty

Disability 





Old age – it doesn’t come alone 

TIA

Previous stroke 

Hypertension 

Atrial fibrillation 

Gout 

Hearing impairment 

Disordered gait and balance 

Asthma





She R et al 

Frontiers in Ageing 

Neuroscience 2022

Comorbidity in 91% of first ever strokes 

Common patterns:

Metabolic-kidney 

Degenerative-cardiovascular 
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Functional 
ability

episode of 
illness

Healthy 
older age

episode of 
illness

Frailty



Disability

TIA

Robust

Time

Dependency

Death

Major 
stroke

Minor 
stroke

Rehabilitation

Thrombolysis

Rehabilitation

Evans et al  

Int J Stroke 2021



Disability

TIA

Frail

Time

Dependency

Death

Major 
stroke

Minor 
stroke

Rehabilitation

Thrombolysis

Rehabilitation

Evans et al  

Int J Stroke 2021



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 

Frailty as a syndrome with recognisable features 

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of  ill health

Final common pathways that follow all physiological insults 

Frailty syndromes (Geriatric Giants) 



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 



Robust older adult 

Stroke



Robust older adult 

Stroke



Frail older adult 

Heart failure

Falls

Depression 

Anaemia  

Postural hypotension   



Stroke

Frail older adult 





Heart failure

Falls

Depression 

Anaemia  

Postural hypotension   

Visual impairment  

Mild cognitive impairment   

Atrial fibrillation



Advanced 

frailty 

TIA 





Increased 

number &  

severity of risk 

factors for illness 

Increased 

severity of 

illness

Decreased 

response to 

treatment

Increased 

complications

Poorer recovery 

from illness  



Visual impairment 

Osteoarthritis

Caregiver strain

Healthy 

lifestyle 

Social 

networks

Education

Anaemia

Diabetes Mellitus

Fatigue

Fitness

Stroke

Socioeconomic 

advantage 



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 

Frailty as a syndrome with recognisable features 

Frailty can be clinically assessed and quantified

Frailty phenotype



Weight loss

Slowness

Inactivity

Exhaustion

Weakness



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 

Frailty as a syndrome with recognisable features 

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of  ill health

Final common pathways that follow all physiological insults 

Frailty syndromes (Geriatric Giants) 



Instability
Intellectual 

impairment

Incontinence

the Big, Friendly Giant as seen by Quentin Blake

ANd9GcRbOe6nV4B2SFo1IqhiIhkc7pSgzlZkQn3DW7S01tzKGF2InXShwxk0Eg

Immobility

Iatrogenesis Isolation

Geriatric Giants

http://redroom.com/member/zenaida-recidoro/media/images/the-big-friendly-giant-as-seen-by-quentin-blake
http://www.google.co.uk/imgres?imgurl=http://1.bp.blogspot.com/-LEDB4CC0HkU/TXbwhiRWvOI/AAAAAAAADxc/w0o1fGDCvKQ/s1600/geriatric_crossing.jpg&imgrefurl=http://journal-to-a-muse.blogspot.com/2011/03/geriatric-giants.html&usg=__X-K2KPa69VP78hFG9IHDa1oOUow=&h=270&w=270&sz=14&hl=en&start=2&zoom=1&tbnid=bnrVIaiXZjd0-M:&tbnh=113&tbnw=113&ei=YlsqUOKiKcXV0QW5g4D4Cw&prev=/search%3Fq%3Dgeriatric%2Bgiant%26hl%3Den%26safe%3Dactive%26gbv%3D2%26tbm%3Disch&itbs=1


• What is frailty 

• Why is it important 

• How to assess for frailty    

• How to treat frailty 



Paediatrics 

Geriatrics  

Every other 

medical discipline  

Stroke 

Medicine  



Study Country Sample 
Size 

Frailty 
prevalence 

Evans 2020 UK 433 54%

Fearon 2012 UK 231 38%

Imaoka 2018 Japan 217 15%

Joyce 2021 UK 175 28%

Kanai 2020 Japan 234 12%

Kilkenny 2021 Australia 12019 24%

Kim 2020 USA 240 15% 

NorCoast 2021 Norway 815 11% 

Pinho 2021 Germany 489 29.7%

Seamon 2019 USA 7258 25% 

Taylor-Rowan 2019 UK 546 28% 

Zhang 2020 Australia 2098 27%

Burton et al 

Age & Ageing 2021



Study Country Sample 
Size 

Frailty 
prevalence 

Pre-frailty 
prevalence

Evans 2020 UK 433 54%

Fearon 2012 UK 231 38%

Imaoka 2018 Japan 217 15%

Joyce 2021 UK 175 28%

Kanai 2020 Japan 234 12% 55%

Kilkenny 2021 Australia 12019 24% 49%

Kim 2020 USA 240 15% 45%

NorCoast 2021 Norway 815 11% 57%

Pinho 2021 Germany 489 29.7% 68%

Seamon 2019 USA 7258 25% 36%

Taylor-Rowan 2019 UK 546 28% 51%

Zhang 2020 Australia 2098 27% 48% 



Burton et al 

Age & Ageing 2021

1 in 4 people presenting with stroke are living with frailty 



Taylor-Rowan 

Clinical Rehab 2019

• 545 consecutive patients to a HASU 

• Frailty index 

• 151 (28%) frank frailty

• 276 (51%) pre-frail 

• Fried Phenotype 

• Questionnaire approach

• 28% frail 



ANd9GcRbOe6nV4B2SFo1IqhiIhkc7pSgzlZkQn3DW7S01tzKGF2InXShwxk0Eg

Geriatric Giants

Instability Intellectual 

impairment

IncontinenceImmobility

Falls 41%

Denissen et al   

Cochrane 2019

Urinary 

Incontinence 

40-60%

Thomas et al 

Cochrane 2019

Sarcopenia 

42%

Su et al 2019                    

J Stroke & CVD

the Big, Friendly Giant as seen by Quentin Blake

DEMENTIA 20%

DELIRIUM 25%

http://www.google.co.uk/imgres?imgurl=http://1.bp.blogspot.com/-LEDB4CC0HkU/TXbwhiRWvOI/AAAAAAAADxc/w0o1fGDCvKQ/s1600/geriatric_crossing.jpg&imgrefurl=http://journal-to-a-muse.blogspot.com/2011/03/geriatric-giants.html&usg=__X-K2KPa69VP78hFG9IHDa1oOUow=&h=270&w=270&sz=14&hl=en&start=2&zoom=1&tbnid=bnrVIaiXZjd0-M:&tbnh=113&tbnw=113&ei=YlsqUOKiKcXV0QW5g4D4Cw&prev=/search%3Fq%3Dgeriatric%2Bgiant%26hl%3Den%26safe%3Dactive%26gbv%3D2%26tbm%3Disch&itbs=1
http://redroom.com/member/zenaida-recidoro/media/images/the-big-friendly-giant-as-seen-by-quentin-blake


Community dwelling older adults 

Frailty 10.7% (95%CI:10.5-10.9)
                   Collard 2012

Hospitalised older adults 

Frailty 47.4% (95%CI:43.7-51.1)
                   Doody 2022

Care-home resident adults 

Frailty 52.3% (95%CI:37.9-66.5)
                   Kojima 2015

Community dwelling older adults 

Frailty 17.4% (95%CI:14.4-20.7)
          Siriwardhana 2018



• N=433 consecutive ischaemic stroke Addenbrookes 

• One month mortality in frailty 17% (5% if non-frail)

• One point increase in frailty associated with one point decrease in post-tPA NIHSS  



• Mechanical thrombectomy (Belfast)

• 2014-2018

• 175 patients

• 49 (28%) frail

Disability (mRS) at three months 
OR (95%CI) P

Age (years) 1.02
(0.99 to 1.1)

0.24

Sex 1.11
(0.49 to 2.52)

0.80

Baseline NIHSS 1.10
(1.03 to 1.16)

0.002

IV thrombolysis 0.91
(0.41 to 2.02)

0.81

Frailty (yes or no) 3.04
(1.10 to 8.44)

0.003

Joyce et al  

Age & Ageing 2021 



• Mechanical thrombectomy (Belfast)

• 2014-2018

• 175 patients

• 49 (28%) frail

Frail (n=49) Non-Frail (n=126) P

Door to imaging 17 (13-29) 21 (13-30) 0.16
Imaging to groin 37 (30-83) 39 (27-61) 0.004
Groin to recanalisation 38 (26-60) 36 (25-59) 0.93

IV thrombolysis (%) 19 (39%) 55 (44%) 0.58 
Recanlisation (%) 37 (76%) 107 (87%) 0.65

Joyce et al  

Age & Ageing 2021 





• What is frailty 

• Why is it important 

• How to assess for frailty    

• How to treat frailty 





Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 

Frailty as a syndrome with recognisable features 

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of  ill health

Final common pathways that follow all physiological insults 

Frailty syndromes 



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 



No of items present
________ =

Frailty 

Index 
No of items on list



Frailty as  cumulative burden 

The more things go wrong the more likely the system will fail 

Frailty index 

Frailty as a syndrome with recognisable features 

Frailty can be clinically assessed and quantified

Frailty phenotype



Unintentional 

weight loss

10 lbs (or >5%) 

in last year 

Self report

exhaustion  

Low physical 

activity 

Kilocal per week 

lowest quintile

Weakness

Grip strength lowest 20% 

(adjusted for sex & BMI)    

Slowness

Time to walk 4.5 m

(slowest 20%)    



Slim

Shattered  

Sedentary

(not) Strong    

Slow



A = Sternocleidomastoid; B = Levator Scapulae; C = Trapezius

Frailty Measure Death/disability 

Frailty index (tertiles) 6.54  (95%CI: 2.45-17.5)

MRS (pre-stroke) 3.20  (95%CI: 1.69-6.04)

FIND 3 questions 3.96  (95%CI: 1.88-8.35)

Sarcopenia plus FIND 13.74 (95%CI: 3.71-50.94)

Knight 2024

Cerebrovasc Dis





HIS Frailty Assessment Tool YES NO UNSURE

F
Functional impairment (new or worsening) 

e.g. difficulty with self-care

R

Resident in care-home?

A
Altered mental state such as confusion or dementia

(use the 4AT)

I
Immobility/instability.  New decline in mobility, difficulty 

mobilising without help or fall leading up to admission

L
Living at home with daily support 

(homecare; one or more visits per day)
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• How to treat frailty 



• What is frailty 

• Why is it important 

• How to assess for frailty    

• How to treat frailty 





Comprehensive Geriatric Assessment



Dedicated older adult ward (CGA) 

No effect mortality  



Disability

Mortality

M.I

Hospital admission

Treatment burden

Care-home

Cognitive decline
BP



Dedicated older adult ward 

Significant reduction in care home admission 



Dedicated older adult ward 

Significant increase in return home 



Cognition in stroke
Doesn’t need to be confusing 

Terry Quinn

Terry.quinn@glasgow.ac.uk @DrTerryQuinn



DementiaFrailty

Approx. 32% people with dementia are living with frailty

People with frailty 8 times more likely to have dementia 

Poorer

outcomes



• Disconnect between 

neuropathology and 

clinical disease 

• Life course factors may 

mediate expression of 

disease 

• Interplay of vascular 

disease, physical frailty 

and  neurodegenerative 

factors 



Cognitive impairment 

(but not dementia) 
Physical frailty +

Cognitive frailty 



STROKE

FRAILTY

DEMENTIA 

Silo 

thinking ? 



VASCULAR

VASCULAR

VASCULAR



• Post stroke cognitive issues are common & important

• Its more complex than ‘stroke causes dementia’

 

• Assessment at scale may not be perfect 

 

• Drugs are not the answer 
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     Hospital cohorts, all stroke

Ο    Community cohorts, first ever stroke only 

Pendlebury et al 

Lancet Neurol 2009



Prevalence of post-stroke dementia 

(excluding pre-stroke dementia) 

Estimate: 16.5% (95%CI: 10.4-25.1)

          33 studies

Prevalence of post-stroke dementia 

(including pre-stroke dementia) 

Estimate: 22.3% (95%CI: 18.8-26.2)

           17 studies

One in five stroke survivors has dementia 



Depression and stroke: 1 in 

3 

Anxiety and stroke: 1 in 4 

Dementia and stroke: 1 in 5

 Cognitive issues: 1 in 3



• Post stroke cognitive issues are common & important

• Its more complex than ‘stroke causes dementia’

 

• Assessment at scale may not be perfect 

 

• Drugs are not the answer 

 



People could see my weak arm 
They couldn’t see….. 
the brain fog, tiredness, 
shattered confidence 



http://lewybody.org/sites/default/files/styles/large/public/field/image/James%20Lind%20Alliance-logo.jpg?itok=hCW6L91u

1. What are the best ways to improve cognition after a stroke

2. What are the best ways to help people come to terms with long 

term consequences of stroke

3. What are the best ways to help people recover from aphasia

4. What are the best treatments for arm recovery

5. What are the best ways to treat visual problems after a stroke

6. What are the best ways to manage of prevent fatigue

7. What are the best treatments for balance, gait and mobility

8.  How can stroke survivors & families cope with speech 

problems

9. What are the best ways of improving confidence after stroke 

10. Are exercise and fitness programmes beneficial 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rmyEhFvTkijiEM&tbnid=CoE2F5WQHCO0JM:&ved=0CAUQjRw&url=http://lewybody.org/node/3584&ei=osRWUobRE6jt0gXO3IDIBQ&bvm=bv.53760139,d.d2k&psig=AFQjCNGETt8pv_JMtSCxmAhk4PHkRX0uUg&ust=1381504542503564


WWW.SHARPSCOTLAND.ORG.UK           REGISTERED CHARITY NO. SC005379

• Psychological problems

• Cognitive problems 

• Communication 

• Fatigue 

• Community services 

• Return to usual activities 

• Timing and dose of rehabilitation 

• Care-givers 

• Strength and fitness  

• Stages of stroke recovery  



UK Cochrane Centre 80
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STROKE

No 

Dementia

Dementia



STROKE

No 

Dementia

Dementia



Pendlebury et al 

Lancet Neurol 2009

Updated analysis (2022) 

Pooled estimate pre-stroke dementia: 7.6 (95%CI: 4 to 14. 25 studies)

Post-stroke dementia (excluding pre-stroke) 16.5 (95%CI:10 to 25, 33 studies)

Post-stroke dementia (inclusive pre-stroke)   22.3 (95%CI:19 to 26, 17 studies) 



Taylor-Rowan et al

Int J Geri Psych 2022



STROKE

No 

Dementia

Dementia
Risk factors

No risk factors



Drozdowska et al 

Alz Res & Therapy 

2020 



One year

Prevalence %(95% CI), no of studies Prevalence %(95% CI), no of studies

Excluding pre-stroke dementia Including pre-stroke dementia

Recurrent stroke 23.5 (12.7 to 39.1 ), n=1 33.4 (9.3 to 70.9), n=7

First-ever stroke 11.0 ( 6.7 to 17.5), n=2 17.7 (6.1 to 41.9), n=11
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• Post stroke cognitive issues are common & important

• Its more complex than ‘stroke causes dementia’

 

• Assessment at scale may not be perfect 

 

• Drugs are not the answer 

 



Assessing the patient’s cognition 

should be part of rehabilitation

Best practice statement

..in the early phase routine 

cognitive screening should be 

undertaken

Best practice statement

..all patients should be screened 

for cognitive impairment 

Best practice statement

Assessment for cognitive deficits 

appears desirable 

Best practice statement



VALIDITY

TIME / EFFORT

INFORMAL 

TESTING

COGNITIVE 

SCREENING

NEUROPSYCH 

BATTERY

CLINICAL 

DIAGNOSIS

Lees R et al 

Stroke 2013

Specificity: 1.00 

(0.82-1.00)

Sensitivity: 0.26 

(0.21-0.42)

Quinn TJ et al 

Alz Res & Treat 2014



MMSE < 25

Sensitivity: 0.72 

(0.60-0.81)

Specificity: 0.82 

(0.77-0.86)



MoCA threshold <26 for diagnosis cognitive impairment

MoCA < 26

Sensitivity: 0.95 

(0.89-0.98)

Specificity: 0.45 

(0.34-0.57)



MoCA threshold <22 for diagnosis cognitive impairment MoCA <22

Sensitivity: 0.85 

(0.79-0.90)

Specificity: 0.76 

(0.70-0.83)



We suggest that in post-acute stroke settings, screening of cognition 
using the Montreal Cognitive Assessment  (MoCA) is considered, but it is 
not a substitute for comprehensive clinical assessment.

At the conventional threshold for test positivity, MoCA screening will 
detect most stroke survivors with important cognitive issues but at the 
cost of substantial false positives. 
We suggest that  a revised (lower) threshold be considered for stroke 
populations. 

Quality of evidence: Low ⊕⊕  
Strength of recommendation: Weak for intervention ↑?



Test Sensitivity Specificity
Free to 

use

Admin 

time

Stroke 

Validation

Aphasia 

friendly

ACE-R 0.96 0.70 Y 20 Y N

IQCODE 0.81 0.83 Y 5 Y Y

MMSE 0.72 0.82 N 5 Y N

MoCA 

<26/30
0.95 0.45 ? 10 Y N

OCS ? ? Y 15 Y Y

RCAMCOG 0.81 0.92 N 15 Y N



Hendry K et al

Int J Geri Psych 2016
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Prevention Treatment

Pharmacological Pharmacological

Non-pharmacological Non-pharmacological



Prevalence of post-stroke dementia 

(including pre-stroke dementia) 

Estimate: 22.3% (95%CI: 18.8-26.2)

17 studies

Craig et al 

JNNP 2022 

Prevalence of post-stroke dementia 

(excluding pre-stroke dementia) 

Estimate: 16.5% (95%CI: 10.4-25.1)

              33 studies



One year post stroke

Prevalence %(95% CI) Prevalence %(95% CI)

Excluding pre-stroke dementia Including pre-stroke dementia

Recurrent stroke 23.5 (12.7 to 39.1 ) 33.4 (9.3 to 70.9)

First-ever stroke 11.0 ( 6.7 to 17.5) 17.7 (6.1 to 41.9)



Prevention Treatment

Pharmacological Pharmacological

Non-pharmacological Non-pharmacological





Citicoline

L-Dopa

Memantine

Nicergoline

Piracetam

SSRIs

Stimulants

• No high-quality evidence 

• No high-quality evidence 

• No high-quality evidence 

• No high-quality evidence 

• No high-quality evidence 

• No evidence of cognitive effect 

• No high-quality evidence



Prevention Treatment

Pharmacological Pharmacological

Non-pharmacological Non-pharmacological



• Randomised controlled trial 

• At least n=50 in each arm

• At least 6 months follow-up  

In people with post-stroke cognitive impairments,

does cognitive rehabilitation (skill training or compensation strategies) 

compared to no rehabilitation, 

delay cognitive decline, improve performance in ADL, decrease caregiver 

burden?

N=1 RCT



• Post stroke cognitive issues are common & important

 because stroke survivors tell us  

• Its more complex than ‘stroke causes dementia’

 but stroke DOES cause dementia 

• Assessment at scale may not be perfect 

 but can be good enough 

• Drugs are not the answer 

 prevention better than cure 



Bringing together cognition 
and frailty 
Delirium 
Terry Quinn

Terry.quinn@glasgow.ac.uk @DrTerryQuinn



Mrs A is a 88 year old woman, inpatient on ASU for six days.

She has a past medical history of mild cognitive impairment, 

visual impairment and alcohol excess.  

This admission was with a major stroke, treated with tPA.

She was making good progress but now you note a change.

She is drowsy during day, but awake & distressed at night.

She is not engaging in rehabilitation anymore and struggles 

to focus on tasks.  

You have noted her picking at the air as if hallucinating.

During the doctors morning round she seems fine.  
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What we will cover:

• What is delirium 

• Why is delirium important 

• How to diagnose delirium

• How to predict delirium 

• How to manage delirium  



DSM IV

Disturbance of consciousness 

with reduced ability to focus, sustain or shift attention

Accompanied by change in cognition or perception 

that is not better accounted for by a preexisting, established or 

evolving dementia. 

That develops over a short period of time and tends to fluctuate.

With evidence that the disturbance is caused by consequences 

of a medical problem. 



DSM IV

Disturbance of consciousness 

with reduced ability to focus, sustain or shift attention

Accompanied by change in cognition or perception 

that is not better accounted for by a preexisting, established or 

evolving dementia. Stroke is NOT this (but can look like it) 

That develops over a short period of time and tends to fluctuate.

With evidence that the disturbance is caused by consequences 

of a medical problem. eg stroke! (or other complications of stroke) 



Acute onset

Change in arousal 

Another cognitive 

deficit

AND

AND

Inattention OR



Bleeped to stroke ward

Mr B

78 year old man

Dementia (AD) mild

Polypharmacy

Admitted with minor stroke, 

aspiration pneumonia

Acute change in cognition

Pacing ward

Lashing out at nurses

Hallucinosis

Good / bad periods

Hyperactive delirium 

in acute stroke: 

approx 7% 



Bleeped to stroke ward

Mr B

78 year old man

Dementia (AD) mild

Polypharmacy

Admitted with minor stroke

Acute change in cognition

Not holding conversations

Not working with therapists

Drowsy at times

Good / bad periods



Predisposing factors

brain frailty (cSVD, prev stroke)

Precipitating factors

stroke +/- complications

HIGH Vulnerability

LOW Vulnerability

Noxious Insult

Non noxious Insult

delirium



Cognition  

Stroke with 
delirium



Cognition  

stroke

Delirium is 
cognitive 

Frailty



What we will cover:

• What is delirium 

• Why is delirium important 

• How to diagnose delirium

• How to predict delirium 

• How to manage delirium  



Occurrence

Prevalence Incidence

Gibb K et al 

Age & Ageing 

2020



Delirium occurrence 25% in acute stroke unit

Possible underestimate 

• Selection bias

• Consent

• Aphasia

• Prior dementia

• Alcohol/drugs

• Complete test data

In a true unselected 

HASU cohort with daily 

testing delirium 

occurrence: 30% 

Shaw R et al 

Stroke 2019



Medical inpatients: 11-42% 

Siddiqi et al 2006

Hip fracture: 47-61% 

Holmes et al 2000

Post-operative: 15-53%

Inouye et al 2006

Intensive care: 70-87% 

Pisani et al 2003



Reznik et al 

2021 Stroke



Mortality:                          

HR:1.95 (1.51-2.52) 

Siddiqi et al 2006

Institutionalization:    

OR:2.41 (1.77-3.29) 

Siddiqi et al 2006

Functional decline:    

RR:1.91 (1.30-2.80) 

Rudolph et al 2010

Incident dementia:     

OR:12.52 (1.86-84.21) 

Witlox et al 2010



Mortality in stroke:                          

HR:4.91 (3.2-7.6) 

Shi Q et al 2012 

Institutionalization in stroke:    

OR:3.39 (2.2-5.2) 

Shi Q et al 2012 

Functional decline in stroke:    

Delirium mRS 4 (IQR:2-6)        

No Delirium mRS 1 (IQR:0-3)

Pasinska et al 2019

Incident dementia in stroke:

?



What we will cover:

• What is delirium 

• Why is delirium important 

• How to diagnose delirium

• How to predict delirium 

• How to manage delirium  



Confusion in acute stroke

Dementia 

Delirium 

Deaf

(sensory impairment) 

Depression 

Dysphasia 



Acute onset

Change in arousal 

Another cognitive 

deficit

AND

AND

Inattention OR





1)  Assess level of arousal

2)  Test cognition (specifically attention)

3)  Acute onset and/or fluctuating course?



4 “A”’s:

Alertness

AMT4

Attention

Acute change or fluctuating course



Diagnostic test accuracy of 4-AT 

for detection of delirium 

N=17 studies (3702 participants) 

Sens: 0.88 (0.80-0.93)

Spec: 0.88 (0.82-0.92)

Tieges Z et al 

Age & Ageing 2021



Diagnostic test accuracy of 4-AT 

for detection of delirium 

(excluding stroke) 

N=14 studies (3440 participants) 

Sens: 0.86 (0.77-0.92)

Spec: 0.89 (0.83-0.93)

Tieges Z et al 

Age & Ageing 2021



Fleischmann R 

Stroke 2021 

• Single centre, consecutive admissions 

• N=141 stroke and high risk TIA (Age 74 years, NIHSS 6.4) 

• Median observation 6 days 

• Twice daily assessment screening tools and DSM clinical diagnosis 



Fleischmann R 

Stroke 2021 



Fleischmann R 

Stroke 2021 

• Delirium typically within 72 hours

• 25% in first 24 hours 

• Once daily screening will miss 25% of delirium 



What we will cover:

• What is delirium 

• Why is delirium important 

• How to diagnose delirium

• How to predict delirium 

• How to manage delirium  



Hypoxia

Pain

Dehydration

Constipation

Malnutrition

Sleep disturbance

Infection

Functional impairment

Cognitive decline

Sensory impairment

Polypharmacy



Hypoxia

Pain

Dehydration

Constipation

Malnutrition

Sleep disturbance

Infection

Functional impairment

Cognitive decline

Sensory impairment

Polypharmacy

Incident 

delirium as a 

hospital quality 

indicator 



Delirium
N=105

No delirium
N=290

Univariable 
OR (95% CI)

Multivariable OR 
(95%CI)

Age (years) 
(Median IQR) 79 (70-87) 65 (55-76)

1.07
(1.05-1.09)

1.05
(1.03-1.08)

Sex (Male)
173/290 48/105

0.71 
(0.51-0.99)

0.61 
(0.34-1.08)

Pre-stroke disability
(mRS 2-5) 62/105 91/290

2.86
(2.01-4.08)

1.54
(0.84-2.81)

Pre-stroke cognitive 
impairment 31/105 28/290

3.51
(2.27-5.43)

1.99
(0.98-4.08)

NIHSS 
(Median, IQR) 5 (2-11) 2 (1-4)

1.28
(1.20-1.36)

1.23
(1.15-1.32)

Previous depression
9/105 59/290

0.51
(0.31-0.85)

0.52
(0.22-1.22)

Previous stroke 
34/105 83/290

1.17
(0.81-1.71)

0.96
(0.52-1.77)

Drug or alcohol misuse 
15/105 29/290

1.41
(0.82-2.42)

2.64
(1.10-6.26)

Deliriogenic drugs
32/105 82/290

1.10
(0.75-1.62)

0.92
(0.50-1.71)

Medication count (Median, 
IQR) 8 (6-11) 6 (3-10)

1.07
(1.03-1.12)

1.02
(0.95-1.10)

Sensory impairment
14/105 20/290

1.70
(0.97-2.99)

1.16
(0.47-2.84)



Kostalova et al (a)

Brain Injury 2012

Age

ICH

Lesion volume 

GGT

Bilirubin 

Oldenbeuving et al 

JNNP 2014 (delirium) 

Age

NIHSS

TACS

Infection 

Right hemisphere

Admission IQCODE

Kotfis et al 

J Alz Dis 2019 

Age

NIHSS

Hemianopia

Aphasia

WCC parameters 

CRP

Kostalova et al (b)

Brain injury 2012

Age

ICH

Lesion volume 

SOFA (organ failure)

Drozdowska BA et al 

Euro Stroke J 2021

Nakamizo et al 

J Neurol Sciences 2020

Prior delirium 

NIHSS

Dementia 

Alcohol excess

Sensory impairment 



What we will cover:

• What is delirium 

• Why is delirium important 

• How to diagnose delirium

• How to predict delirium 

• How to manage delirium  





help_header_020911

Targets key delirium risk factors

Dehydration

Sensory loss (hearing aids, glasses)

Immobility

Use of sedatives

Cognitive re-orientation program

Delivered by elder life specialists, trained volunteers

Inouye et al 

NEJM 1999

Controlled trial 

HELP ward : 2 standard care wards (n=852)

incident delirium                                         

OR: 0.60 (95%CI:0.39-0.92)

economics: cost saving in longer term

http://www.hospitalelderlifeprogram.org/public/public-main.php


There is strong evidence supporting multi-component 

interventions to prevent delirium in hospitalised patients. 



Burton et al 

Cochrane 2021



Burton et al 

Cochrane 2021



Reston & Schoelles Ann Intern Med 2013



Reston & Schoelles Ann Intern Med 2013

STROKE UNIT CARE 



Components of acute stroke unit care 

• Review Medications 

• Ensure hydration and nutrition 

• Assess function, mobility and 

cognition

• Assess continence 

• Care by an experienced team



Systematic review 

of interventions for 

frailty in acute care

Stake holder 

events to describe 

current practice 

List of potential acute frailty interventions 

Expert Delphi 

Consensus

Core Components 

Frailty Bundle

• Get  collateral history 

• Review Medications 

• Ensure hydration and nutrition 

• Assess function, mobility and 

cognition

• Assess continence 

• Discuss the persons preferences 



Factors associated with successful CGA 

• Clinical leadership  

• Structured assessment 

• Multidisciplinary working 

• Goal setting 

• Involving patients and their families 

• Specialist knowledge 

• Dedicated environment  



STROKE DELIRIUM DEMENTIA



Paging the 

stroke-ologist

Paging the 

delirium-ologist

Paging the 

dementia-ologist





Physical & cognitive 
frailty in stroke 

Terry Quinn

Terry.quinn@glasgow.ac.uk @DrTerryQuinn
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