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Background
нт҈ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ǇƻǇǳƭŀǘƛƻƴ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƛƴŀŎǘƛǾŜΩΣ ƳŜŀƴƛƴƎ ǘƘŜȅ Řƻ ƭŜǎǎ ǘƘŀƴ ол ƳƛƴǳǘŜǎ ƻŦ 
physical activity (such as walking) per week.

The inactive are at high risk of developing long-term health conditions, a situation that is worsened 
when they develop illness, they generally become even less active.

Adult long-term conditions points overwhelmingly to the benefit of physical activity over 
risk.Healthcare settings consequently provide a unique opportunity to support understanding and 
awareness of, and greater engagement in, physical activity amongst some of the least active members 
of our population.

Older patients are most likely to come to hospital and become deconditioned; increased immobility for 
prolonged periods significantly reduces muscle mass and function, with 30-60% experiencing functional 
decline after hospitalisation, resulting in a decline in health-related quality of life and autonomy.

Evidence demonstrates that age is not a barrier to improve aerobic fitness and strength gains through 
appropriate training, and the changes seen are similar to what younger people can achieve.

movingmedicine.ac.uk



Guidelines  
(World Health Organisation, 2020)

ÅGrowing body of evidence on the 
health impact of different types, 
amounts and durations of physical 
activity, as well as on the impact of 
sedentary behaviours and its 
interrelationship with levels of 
physical activity and health. 

ÅLists a set of recommendations on 
physical activity for subpopulations 
inclusive of adults living with 
disability. 





Stroke Background  

A quarter of all strokes are recurrent and associated with greater morbidity and economic 
consequence (Ali Ali, 2021).

Chances of having a second stroke can be between 25-30% within 5 years if risk factors are 
not managed. 

Modifiable risk factors account for nearly 90% of the incidence of stroke (Ali Ali, 2021).

Transient ischemic attack is also associated with risk of future stroke, particularly in the first 
few months following the event: Raises risk by 4-17% within the first 90 days (SA website).

Life expectancy after stroke 5-10 years, depending on severity and several patient factors. 



Stroke guideline 
recommendations 
(2023)

People with stroke should be assessed for weakness and cardiovascular 
fitness using a standardised approach.

Assessment and outcome measures used should encompass the range of 
effects of exercise including weakness, cardiovascular fitness and activities.

Clinicians should screen for, prescribe and monitor exercise programmes for 
people with stroke. Clinicians should liaise with other services that offer 
exercise-based rehabilitation (e.g. cardiac or pulmonary rehabilitation) with 
regard to integrating screening and exercise resources.

People with stroke, including those who use wheelchairs or have poor 
mobility, should be advised to participate in exercise with the aim of 
improving aerobic fitness and muscle strength unless there are 
contraindications.



Stroke guideline 
recommendations 
(2023)

People with stroke should be offered cardiorespiratory training or 
mixed training once they are medically stable, regardless of age, 
time since stroke and severity of impairment.

Facilities and equipment to support high-intensity (greater than 70% 
peak heart rate) cardiorespiratory fitness training (such as 
bodyweight support treadmills and/or static/recumbent cycles).

People with stroke should be supported with measures to maximise 
exercise adherence such as: measures to build confidence and self-
efficacy (such as the use of social networking apps or physical 
activity platforms).

Clinicians should not use risk assessment protocols that limit training 
for fear of cardiovascular or other adverse events except where 
screening has identified intensive exercise is contraindicated for an 
individual.



Dose

ω30-40min

ω3-5x weekly

ω10-20 weeks

Cardioresp 
Training

ωX3 weekly

ω20 weeks

ω40-60% (HRR)

ω50-70% 
(strength ς
one rep max)

Mixed 
Training

& 

Circuit



Stroke guideline 
recommendations 
(2023)

Physical activity programmes for people with stroke or TIA 
may be delivered by therapists, fitness instructors or other 
appropriately trained people, supported by interagency 
working where possible. 

Stroke rehabilitation services should build links with 
community-based exercise facilities (such as support groups, 
gyms, leisure centres or exercise referral schemes) to 
support people with stroke to transition to ongoing physical 
activity on completion of an exercise programme. 

Stroke services should consider working with other 
established rehabilitation services, such cardiac or 
pulmonary rehabilitation, to develop exercise-based 
programmes and ensure access to equipment and screening 
protocols.



Advice & Education

Ensuring patients and 
family/carers know the 

benefits of exercise and why 
they are doing it, including 

how the exercises given relate 
to their individual needs

Incorporation of exercise into 
documented goal setting 

Individualisation of exercise 
programme to suit their 

abilities and goals

Use of technology (e.g. apps, 
videos, phone check-ins) 

Ongoing coaching to support 
written exercise instructions 

Involvement of family and 
carers with exercise



Neuro Guidelines 

BSRM & RCP (2003) Rehabilitation following acquired brain injury National clinical guidelines:

When planning a programme to improve motor control, the following should be considered to 
improve motor control and general fitness: 

 strength training to improve motor control in targeted muscle groups (B-NCGS2)

  gait re-education to improve walking ability (B-NCGS2) 

exercise training to promote cardiorespiratory fitness. (B-NCGMS3)

bL/9 όнлмтύ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ ƛƴ ŀŘǳƭǘǎ: Physiotherapy and physical activity 

1.7.2 Consider referring people who are in the early stages of Parkinson's disease to a 
physiotherapist with experience of Parkinson's disease for assessment, education and advice, 
including information about physical activity. [2017]

NICE (2022) Multiple sclerosis in adults: Management

Exercise 1.4.1 Encourage people with MS to exercise. Advise them that regular exercise may have 
beneficial effects on their MS and does not have any harmful effects on their MS. [2014]

Consider supervised exercise programmes involving moderate progressive resistance training and 
aerobic exercise to treat people with MS who have mobility problems or fatigue. [2014]

Help the person with MS continue to exercise, for example, by referring them to a 
physiotherapist with expertise in MS or to exercise referral schemes. [2014, amended 2022]



Scoping Summary 

Linked with 
researchers and PHD 
students nationally to 
understand most up to 
date research. 

Linked with the cardiac 
network, attended a 
cardiac rehab class at 
SRFT.

ACPICR guidelines

BACRP Standards 

Found no current 
national pathway for 
stroke patients to 
ŀŎŎŜǎǎ ΨŎŀǊŘƛŀŎ 
ǊŜƘŀōƛƭƛǘŀǘƛƻƴΩ ŎƭŀǎǎŜǎΦ

Linked with 
ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ outside 
the NHS: GM Active & 
clinical exercise 
physiologists 
academics. 



Current Landscape  

Low evidence of 
aerobic fitness 
considerations within 
therapy programmes 
and patient goals.

01
Staff not trained in 
cardiac outcome 
measures or working 
patients within a 
specific heart rate 
range.

02
Patients with minimal 
or no limb neurology 
are discharged 
following assessment: 
Not always considered 
or advised on exercise. 

03
Potential discussions 
in follow up clinics but 
could education and 
signposting be 
improved?  

04



Increasing activity: Moving medicine 

Active Hospitals - Moving Medicine

https://movingmedicine.ac.uk/active-hospitals/


We held a PPI focus group:

With who?
2 stroke patients and 2 MS 
patients from across Greater 
Manchester

What did we ask?
Considering your lived 
experience of using exercise 
and leisure facilities after your 
diagnosis, what do you think 
the priorities for change are?



ÅDuring exercise classes
LƴǎǘǊǳŎǘƻǊǎΣ ŀǘ ǘƛƳŜǎ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ŎƻƴŦƛŘŜƴŎŜ ǘƻ ǎǳǇǇƻǊǘ ƴŜǳǊƻƭƻƎƛŎŀƭ 
conditions during classes. 
Patients are treated over cautiously like children, or even asked to leave 
the class. 
ÅOn the gym floor 
There is little support for neurological conditions.
¢ƘŜǊŜ ƻŦǘŜƴ ƛǎƴΩǘ ŀƴȅ ŦƻŎǳǎ ƻƴ Ŧƛǘ ƴƻǘŜǎΣ tƘȅǎƛŎŀƭ !ŎǘƛǾƛǘȅ 
Readiness Questionnaires (PAR-Q) or safety conversations. 
ÅAt reception
To support with accessibility

There needs to be more staff knowledge 



There should be discrete ways for us to be supported

ÅA healthy person in their 40s or 50s is often 
asked to attend the over 65s provisions if 
they have a neurological condition 

ÅPatients feel they must stand out to get 
support with exercise

ÅSometimes patients feel uncomfortable 
with who finds out about their neurological 
conditionς e.g. an entire staff team or 
entire exercise class 



More thought needs to be put into the 
accessibility of public facilities 

ÅFluctuating conditions ς yet you are often penalised if you cancel an exercise 
class last minute

ÅBladder and bowel problems can be exacerbated by exercise ς yet the toilets 
ŀǊŜƴΩǘ ŀƭǿŀȅǎ ƴŜŀǊōȅ ƻǊ ǉǳƛŎƪ ǘƻ ƎŜǘ ƛƴǘƻ όŜΦƎΦ ƛŦ ǘƘŜ ƪŜȅ ƛǎ ƘŜƭŘ ŀǘ ǊŜŎŜǇǘƛƻƴύ

ÅWalking to the building can be exhausting in itself ς yet parking ƛǎƴΩǘ ŀƭǿŀȅǎ 
available

ÅAphasia ς e.g. in one location there is a long wordy paragraph explaining how to 
enter the building 

ÅVisual and cognitive problems ς exercise classes are often held in dark rooms 
with loud music or flashing lights, even gym floors can have loud music.

ÅVideos can help to give information and examples clearly. 



It would be useful if someone (maybe the 
community rehab team) could:

ÅSignpost towards local gyms, facilities 
and/or sports clubs which are accessible.

ÅComplete a fit note for exercise

ÅProvide a written list of recommendations 
for exercise (written down to be discrete 
and helpful for aphasia) 

²Ŝ ƳǳǎǘƴΩǘ ŦƻǊƎŜǘ ǘƘŀǘ 
some people prefer sport 

to going to a gym



Other things that we would like to see reviewed are:

ÅUse of private facilities ς do e.g. schools for disabled 
young people have facilities we could use outside of 
school hours?

ÅHow far people travel to their nearest accessible 
exercise facility

Å Disability confident representatives ς people who can discuss access 
issues before joining and support discrete conversations with 
instructors.

Å Specific exercise classes ς those who had attended an MS or stroke 
specific class had had the best experiences 



Cardiorespiratory Training Workshop

Thursday 31st October 

Dr Allie Welsh 

a.welsh@leedsbeckett.ac.uk

Senior Lecturer in Physical Activity and Health 

Aerobic exercise 
after stroke
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Overview
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Purpose of the workshop:
Å To bring teams together from across GM to 

review guideline recommendations on 
aerobic exercise/cardiorespiratory training 
(Stroke RCP, 2023).

ÅTo build awareness of the 
need for aerobic training for 
stroke and neuro patients.

Å Networking opportunities.
Å To develop a set of objectives/priorities for 

the project moving forward.

Definitions 

Evidence

Implementation

Useful tools 



References: 
1. Smith, A. C., Saunders, D. H., & Mead, G. (2012). Cardiorespiratory fitness after stroke: a systematic review.International journal 

of stroke: Official Journal of the International Stroke Society, 7(6), 499ς510. 
2. Saunders, D.H., Greig, C.A. and Mead, G.E. (2014) Physical activity and exercise after stroke, Stroke, 45(12), pp. 3742ς3747. 

doi:10.1161/strokeaha.114.004311. 
3. National Clinical Guidelines for Stroke (2023)
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The problem:
VO2peak of stroke survivors is ~53% 

lower than that of age- and gender-
matched healthy controls1.

Why is VO2peak so low in stroke 
survivors? 

Å Post-stroke impairments 
Å No exercise history/sedentary 

The cyclical process of the impact of stroke and exercise limitations, adapted from Saunders et al. 20211

Low VO2peak  iǎ ŀ ǇǊƻōƭŜƳ ōŜŎŀǳǎŜΧ
Å ҧ Ǌƛǎƪ ƻŦ Ŏƻ-morbidities 
Å ҧ Ǌƛǎƪ ƻŦ ǎŜŎƻƴŘ ǎǘǊƻƪŜ

Solution: άtŜƻǇƭŜ ǿƛǘƘ ǎǘǊƻƪŜ ǎƘƻǳƭŘ ōŜ ƻŦŦŜǊŜŘ ŎŀǊŘƛƻǊŜǎǇƛǊŀǘƻǊȅ ǘǊŀƛƴƛƴƎ ƻǊ ƳƛȄŜŘ ǘǊŀƛƴƛƴƎ ƻƴŎŜ 
ǘƘŜȅ ŀǊŜ ƳŜŘƛŎŀƭƭȅ ǎǘŀōƭŜΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ŀƎŜΣ ǘƛƳŜ ǎƛƴŎŜ ǎǘǊƻƪŜ ŀƴŘ ǎŜǾŜǊƛǘȅ ƻŦ ƛƳǇŀƛǊƳŜƴǘΦέ 

(National Clinical Guideline for Stroke, 20233)



{ƻƳŜ ŘŜŦƛƴƛǘƛƻƴǎΧ

References: 
1. Physical activity (no date) World Health Organization. Available at: 

https://www.who.int/news-room/fact-sheets/detail/physical-activity 
(Accessed: 29 October 2024). 

2. National Clinical Guidelines for Stroke (2023)
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Physical activity ς any bodily movement that uses skeletal muscles and requires more energy than resting1.

Exercise ς any physical activity that is planned, repetitive in nature and intends to improve one or more components of 
health- or skill-related outcomes1.

Cardiorespiratory 
training 

Mixed training
Balance and co-

ordination 
training 

5.23 Physical Activity2

Risk of 
falls 

(CR + strength 
training) 



{ƻƳŜ ŘŜŦƛƴƛǘƛƻƴǎΧ

References: 
1. Whaley MH, Brubaker PH, Otto RM. Health related fitness testing and interpretation; in Whaley MH, Brubaker PH, Otto RM, et al. 

(eds):ACSM's Guidelines for Exercise Testing and Prescription, 7th edn. Philadelphia, PA, Lippincott Williams & Wilkins, 2006:55ς92.
2. Definition of Aerobic Fitness | livestrong
3. Umapathi KK, Nguyen H. Cardiopulmonary Fitness. [Updated 2023 Jul 19]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 

2024 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK560729/
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Cardiorespiratory 
training 

A type of repetitive, structured physical activity that requires 
the body's metabolic system to use oxygen to produce energy1.

The ability (function) of the heart 
and lungs to work together to 

deliver oxygen to working 
muscles (measured via VO2peak)1.

The ability of a person to 
carry out large-muscle, 
dynamic, moderate-to-
high-intensity exercise 

over a prolonged period 
of time3.

Health- or skill-related outcomes

ALSO KNOWN ASΧ 

Å Aerobic exercise,
Å Cardiovascular exercise,
Å/ŀǊŘƛƻǊŜǎǇƛǊŀǘƻǊȅ ŜȄŜǊŎƛǎŜΧ 

Å Fitness, 
Å Capacity, 
Å9ƴŘǳǊŀƴŎŜΧ

The body's ability to 
take oxygen from the 
atmosphere and use 
it to produce energy 

for your muscle cells2.



Peak aerobic capacity (VO2peak)

References: 
1. A. V. Hill, Hartley Lupton, Muscular Exercise, Lactic Acid, and the Supply and 

Utilization of Oxygen,QJM: An International Journal of Medicine, Volume os-16, 
Issue 62, January 1923, Pages 135ӛ171,
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ά¢ƘŜ peak volume of oxygen inspired, transported and utilised per minute during exhaustive exercise1Φέ

The highest rate of whole-body oxygen uptake (VO2) achievable during exercise that utilizes a large 
muscle mass (e.g., while cycling or running). 

Measured as relative values in mL/kg/min; and in absolute values of mL/min.
Terms used interchangeably:

Å Cardiorespiratory fitness 

Å Cardiopulmonary fitness 

Å Peak oxygen uptake 

Å Peak aerobic endurance



References: 
1. A/{aΩǎ ƘŜŀƭǘƘ-related physical fitness assessment ... Available at: https://www.acsm.org/docs/default-source/publications-files/hrpfam5_table-8-9-updated.pdf?sfvrsn=e82139fc_4/ (Accessed: 29 October 2024). 
2.  Swank, A.M. et al. όнлмнύ ΨaƻŘŜǎǘ ƛƴŎǊŜŀǎŜ ƛƴ ǇŜŀƪ ±hнƛǎ ǊŜƭŀǘŜŘ ǘƻ ōŜǘǘŜǊ ŎƭƛƴƛŎŀƭ ƻǳǘŎƻƳŜǎ ƛƴ ŎƘǊƻƴƛŎ ƘŜŀǊǘ ŦŀƛƭǳǊŜ ǇŀǘƛŜƴǘǎΩΣ Circulation: Heart Failure, 5(5), pp. 579ς585. doi:10.1161/circheartfailure.111.965186. 
3. Smith, A. C., Saunders, D. H., & Mead, G. (2012). Cardiorespiratory fitness after stroke: a systematic review.International journal of stroke: Official Journal of the International Stroke Society, 7(6), 499т510. 
4. Mavrommati, F. et al. όнлмтύ Ψ9ȄŜǊŎƛǎŜ ǊŜǎǇƻƴǎŜ ƛƴ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΥ LƴǎƛƎƘǘǎ ŦǊƻƳ ŀ ŎǊƻǎǎ-sectional comparison with sedentary controls and a per-ǇǊƻǘƻŎƻƭ ŀƴŀƭȅǎƛǎ ƻŦ ŀ ǊŀƴŘƻƳƛǎŜŘ ŎƻƴǘǊƻƭƭŜŘ ǘǊƛŀƭΩΣ BMJ Open, 7(12). 

doi:10.1136/bmjopen-2017-017194.
5. Ba, Abdoulaye, Brégeon , Fabienne, Delliaux , Stéphane, Cissé,Fallou, Samb, Abdoulaye, Jammes, Yves,Cardiopulmonary Response to Exercise in COPD and Overweight Patients: Relationship between 

Unloaded Cycling and Maximal Oxygen Uptake Profiles, BioMed Research International, 2015, 378469, 7 pages, 2015
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VO2peak values (mL/kg/min)

Females Males

Healthy adults1 (aged 60-69 years) 30.0 ς 32.3 (range) 35.5 ς 38.3 (range)

Sedentary1 21.2 ± 3.4 23.1 ± 6.3 

Heart failure2 <15.0

Stroke3 8.0 ς 22.0 (range)

tŀǊƪƛƴǎƻƴΩǎ4 10.4 ± 2.3

COPD5 16.2 ± 0.9

Peak aerobic capacity (VO2peak)



{ƻƳŜ ŘŜŦƛƴƛǘƛƻƴǎΧ

References: 
1. (2022). Introduction to strength training and conditioning. Ratamess, N., JrACSM's Foundations of Strength Training and Conditioning, 2e. Lippincott Williams & Wilkins, a 

Wolters Kluwer business. https://exercisescience.lwwhealthlibrary.com/content.aspx?bookid=3089&sectionid=250502290
2. Gambassi BB, Coelho-Junior HJ, Schwingel PA, Almeida FJF, Gaspar Novais TM, Lauande Oliveira PL, Sauaia BA, Melo CD, Uchida MC, Rodrigues B. Resistance Training and 

Stroke: A Critical Analysis of Different Training Programs. Stroke Res Treat. 2017;2017:4830265. doi: 10.1155/2017/4830265. Epub 2017 Dec 20. PMID: 29423327; PMCID: 

PMC5750509.
3. Winstein, C.J., Stein, J., Arena, R., et al. (2016). "Guidelines for adult stroke rehabilitation and recovery: A guideline for healthcare professionals from the American Heart Association/American 

Stroke Association." Stroke, 47(6), e98ςe169.
4. National Institute for Health and Care Excellence (2013). "Stroke rehabilitation in adults: Clinical guideline [CG162].
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Mixed training

(CR + strength 
training) 

Balance and co-
ordination 
training Risk of 

falls 

Strength training(e.g., the use of training to target increases in 
muscular strength) viaresistance training(RT;e.g., training using 
any form of resistance including bodyweight to enhance health- 
and skill-related fitness components)1.

Protecting from muscular atrophy, 
building muscle mass, strength & 
ǇƻǿŜǊΣ ŜƴƘŀƴŎŜŘ ƳƻōƛƭƛǘȅΧΦ2

Balance training: Aiming to improve stability during both static and dynamic 
activities. The goal is to enhance control over body posture, both while standing still 
and while moving, to reduce the risk of falls and improve confidence in movement. 

E.g., standing on one leg, weight-ǎƘƛŦǘƛƴƎ ŜȄŜǊŎƛǎŜǎΧ

Coordination training: Aiming to improve the ability to execute smooth, accurate, 
and controlled movements. Coordination training involves exercises that help 
synchronize movement patterns, often focusing on limb control and precise 
movements. 

9ΦƎΦΣ ǊŜŀŎƘƛƴƎ ŜȄŜǊŎƛǎŜǎΣ ŀƭǘŜǊƴŀǘƛƴƎ ƘŀƴŘ ƳƻǾŜƳŜƴǘǎΧ3, 4



Guidelines
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άtŜƻǇƭŜ ǿƛǘƘ ǎǘǊƻƪŜ ǎƘƻǳƭŘ ōŜ ƻŦŦŜǊŜŘ ŎŀǊŘƛƻǊŜǎǇƛǊŀǘƻǊȅ ǘǊŀƛƴƛƴƎ ƻǊ 
mixed training once they are medically stable, regardless of age, time 

ǎƛƴŎŜ ǎǘǊƻƪŜ ŀƴŘ ǎŜǾŜǊƛǘȅ ƻŦ ƛƳǇŀƛǊƳŜƴǘΦέ 
(National Clinical Guideline for Stroke, 20231)

References: 
1. National Clinical Guidelines for Stroke (2023)
2. Marilyn MacKay-Lyons, Sandra A Billinger, Janice J Eng, Alex Dromerick, Nicholas Giacomantonio, Charlene Hafer-Macko, Richard Macko, Emily Nguyen, Peter Prior, Neville Suskin, Ada Tang, Marianne Thornton, Karen 

Unsworth, Aerobic Exercise Recommendations to Optimize Best Practices in Care After Stroke: AEROBICS 2019 Update,Physical Therapy, Volume 100, Issue 1, January 2020, Pages 149ς156,https://doi.org/10.1093/ptj/pzz153
3. Ivey FM,Hafer-Macko CE,Macko RF.Task-oriented treadmill exercise training in chronic hemiparetic stroke.J Rehabil Res Dev.2008;45:249ς259.
4. Fletcher GF. Current status of cardiac rehabilitation. In:Starke RD, ed.Am Family Physician.Dallas, TX:American Academy of Family Physicians;1998.
5. Macko RF, Smith GV, Dobrovolny CL, Sorkin JD, Goldberg AP, Silver KH. Treadmill training improves fitness reserve in chronic stroke patients.Arch Phys Med Rehabil. 2001;82:879ς884.

https://doi.org/10.1093/ptj/pzz153
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Cognitive function 
Mental wellbeing

Cardiovascular function 

Gait

Balance 

Respiratory function Musculoskeletal health
& functional strength

Reduction of all-cause mortality

Rehabilitation of health-related outcomes 

Prevention of second stroke

Prevention of co-morbidities

Opportunity for socialisation

Return to work

aǳƭǘƛǇƭŜ ōŜƴŜŦƛǘǎΧ 



¦ƴŘŜǊǇƛƴƴŜŘ ōȅΧ
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References: 
1. [ŜŜΣ WΦ ŀƴŘ {ǘƻƴŜΣ !ΦWΦ όнлнлύ Ψ/ƻƳōƛƴŜŘ ŀŜǊƻōƛŎ ŀƴŘ ǊŜǎƛǎǘŀƴŎŜ ǘǊŀƛƴƛƴƎ ŦƻǊ ŎŀǊŘƛƻǊŜǎǇƛǊŀǘƻǊȅ ŦƛǘƴŜǎǎΣ ƳǳǎŎƭŜ ǎǘǊŜƴƎǘƘΣ ŀƴŘ walking capacity after 

stroke: A systematic review and meta-ŀƴŀƭȅǎƛǎΩΣ Journal of Stroke and Cerebrovascular Diseases, 29(1), p. 104498. 
doi:10.1016/j.jstrokecerebrovasdis.2019.104498. 

2. {ŀǳƴŘŜǊǎΣ 5ΦIΦΣ DǊŜƛƎΣ /Φ!Φ ŀƴŘ aŜŀŘΣ DΦ9Φ όнлмпŀύ ΨtƘȅǎƛŎŀƭ ŀŎǘƛǾƛǘȅ ŀƴŘ ŜȄŜǊŎƛǎŜ ŀŦǘŜǊ ǎǘǊƻƪŜΩΣ Stroke, 45(12), pp. 3742ς3747. 
doi:10.1161/strokeaha.114.004311. 

2020

Included: 
Å 75 studies

 (randomised trials comparing either cardiorespiratory training or resistance training, or 
both (mixed training), with usual care, no intervention, or a non-exercise intervention in 

stroke survivors)

Å 3017 participants 
(mostly ambulatory)

 Key findings: 
Å No evidence of any serious adverse events.

Å Highest confidence in the estimates of benefit from 
cardiorespiratory training (moderate/high).

Å Disability scores were improved at the end of the 
intervention by cardiorespiratory training.

Å Multiple benefits for physical fitness (VO2peak and strength), 
mobility (walking speed) and physical function (balance).
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2020

Included: 
Å 75 studies

 (randomised trials comparing either cardiorespiratory training or resistance training, or 
both (mixed training), with usual care, no intervention, or a non-exercise intervention in 

stroke survivors)

Å 3017 participants 
(mostly ambulatory)

 Key findings: 

ÅNo evidence of any serious adverse events.

Å Highest confidence in the estimates of benefit from 
cardiorespiratory training (moderate/high).

ÅDisability scores were improved at the end of the 
intervention by cardiorespiratory training.

ÅMultiple benefits for physical fitness (VO2peak and 
strength), mobility (walking speed) and physical 

function (balance).
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F 3 ς 5 times per week 
[for minimum eight weeks2] 

Minimum time for long-term physiological 
and behavioural adaptations3. 

I 40-60% of heart rate reserve (HRR)
Safeguarding against adverse responses2.

Adequate dosage to elicit a training effect2.

T
30 ς 40 minutes 

[άbƻǳǘǎέ ƻŦ >5 minutes, interspersed with rest 
periods5]

Benefits are dose- /volume-dependent4.

T
Mixed training: aerobic and strength

[based on poststroke impairments, comorbidities, 
ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊŜŦŜǊŜƴŎŜΣ ŦƛǘƴŜǎǎ ƭŜǾŜƭǎΣ ǎǘǊƻƪŜ 
severity, time since stroke, availability, and 

treatment goals3]

Prevention and rehabilitation2. 

https://doi.org/10.1093/ptj/pzz153
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Cognitive 
function 

Mental 
wellbeing

Cardiovascular function 

Gait

Balance 

Respiratory function 

Musculoskeletal 
health

& functional strength
Reduction of all-cause mortality

Rehabilitation of health-related outcomes 

Prevention of second stroke

Prevention of co-morbidities

Opportunity for socialisation

Return to work

aǳƭǘƛǇƭŜ ōŜƴŜŦƛǘǎΧ 
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Priority setting: 
What are the best ways to improve understanding (cognition) after a stroke 7?

Cognitive function is an area of unmet need for people poststroke8.

>50% of people who survive a stroke will develop 
cognitive impairment within the first year after stroke1. 

Approximately 1 in 3 stroke survivors will develop 
dementia within 5 years1.

Common cognitive impairment among stroke survivors:
Å Attention2, 3

Å Executive function2, 3

Å Memory2, 3

Å Vascular dementia4 
6
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Brain mechanisms associated with exercise1, 2 

Cerebral blood 
flow

ωҧ ƻȄȅƎŜƴ 

ωҨ ǿŀǎǘŜ ǇǊƻŘǳŎǘǎ

Neurogenesis 

ωҧ ƴŜǊǾŜ ŎŜƭƭǎ

Angiogenesis 

ωҧ ōƭƻƻŘ ǾŜǎǎŜƭǎ 

Neuroplasticity

ωҧ ŎƻƴƴŜŎǘƛƻƴǎΣ 
neural pathways & 
synapses

Neuroprotection

ωҧ ŀƴǘƛƻȄƛŘŀƴǘǎ 

Healthy brain 
signals

ωҧ .5bCΣ ŜƴŘƻǊǇƘƛƴǎ 
etc. 

Potential benefits of exercise1, 2 

ҧ 5ƻƳŀƛƴǎ ƻŦ 
cognition 

Ҩ {ƭƻǿ ǎƘǊƛƴƪŀƎŜ  
ҧ ƘƛǇǇƻŎŀƳǇǳǎ 

volume 

Ҩ Ǌƛǎƪ ƻŦ 
neurodegenerative 

diseases

Control mood / 
manage stress 
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Aim: To determine the effect of physical 
exercise on cognitive function in post-stroke 
patients.

Method: A systematic review with meta-
analysis.

Findings: Physical exercise has a significant 
positive effect on cognitive function 
compared to the control group. Strength 
training provides a significantly greater gain 
than aerobic training.

Conclusions: The programme should last at 
least six weeks, with a frequency of three 
sessions per week and a per-session length 
of at least 30 minutes

References: 
1.  Gallego Hernández, A. & González-Gálvez, N. (2021). Physical Exercise and Cognitive Function in Poststroke Patients: A Systematic Review 
with Meta-Analysis. Apunts Educación Física y Deportes, 146, 1-10. https://doi.org/10.5672/apunts.2014-0983.es.(2021/4).146.01
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Aim: To determine the effect of physical 
exercise on cognitive function in post-stroke 
patients.

Method: A systematic review with meta-
analysis.

Findings: Physical exercise has a significant 
positive effect on cognitive function 
compared to the control group. Strength 
training provides a significantly greater gain 
than aerobic training.

Conclusions: The programme should last at 

least six weeks, with a frequency of three 
sessions per week and a per-session 

length of at least 30 minutes.

References: 
1.  Gallego Hernández, A. & González-Gálvez, N. (2021). Physical Exercise and Cognitive Function in Poststroke Patients: A Systematic Review 
with Meta-Analysis. Apunts Educación Física y Deportes, 146, 1-10. https://doi.org/10.5672/apunts.2014-0983.es.(2021/4).146.01



41

References:
1. Hunter, R.M., Fulop, N.J., Boaden, R.J.et al.The potential role of cost-utility analysis in the decision to implement major system change in 

acute stroke services in metropolitan areas in England.Health Res Policy Sys16, 23 (2018). https://doi.org/10.1186/s12961-018-0301-5
2. Marzolini, S. et al. όнлмфύ Ψ!ŜǊƻōƛŎ ǘǊŀƛƴƛƴƎ ŀƴŘ ƳƻōƛƭƛȊŀǘƛƻƴ ŜŀǊƭȅ Ǉƻǎǘ-ǎǘǊƻƪŜΥ /ŀǳǘƛƻƴǎ ŀƴŘ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎΩΣ Frontiers in Neurology, 10. 

doi:10.3389/fneur.2019.01187. 

Acute Inpatient Community Long-term

1
2
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(Stoller et al. 2012)2

Effects of CR exercise - Systematic 
review & meta-analysis 

>6 days after stroke onset
Mild-moderate stroke 

F = 3-13 weeks 
I = 40-80% HRR
T = 20-90 mins 
T = Cycle ergometry & treadmill

ҧ ±hнǇŜŀƪ
ҧ сa²¢ 
- Gait speed (unchanged) 

(Inness et al. 2012)3 
Factors That Influence the Clinical 
Implementation of Aerobic Exercise 
in Stroke Rehabilitation

Å Interventions that are focussed 
on function are prioritised over 
AE 

Å Limited resources 
Å Concerns about patient safety 

(Cardiovascular risk)
Å Healthcare system pressures 

(Marzolini et al. 2021)4 
Associations Between Time After 
Stroke and Exercise Training 
hǳǘŎƻƳŜǎΥ ! aŜǘŀπwŜƎǊŜǎǎƛƻƴ 
Analysis

There was a clinically important 
ōŜƴŜŦƛǘ ǘƻ сπƳƛƴǳǘŜ ǿŀƭƪ ŘƛǎǘŀƴŎŜ 
when starting exercise training 
within 3months post-stroke. This 
ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƛƳŜπŘŜǇŜƴŘŜƴǘ 
recovery of functional mobility may 
Ŧŀƭƭ ǿƛǘƘƛƴ ŘƛǎǘƛƴŎǘ ǇƻǎǘπǎǘǊƻƪŜ 
phases

(Linder et al. 2021)5 
Randomised controlled trial

>6 months after stroke onset
Severe upper limb impairment 

F = 3 x week for 8 weeks
I = 40-70% HRR
T = 90 mins 
T = Forced & voluntary cycling

F & V aerobic cycling interventions 
improve walking capacity in 
individuals with chronic stroke 
(6MWT)
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Implementation
A moment for reflection

What [does / could] aerobic exercise look like in your practice/setting?

Consider: 

43

Are there any 
barriers/challenges 

you are facing? 

Acute Inpatient Community Long-term



Implementation: What works?
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Resources 

Processes e.g. 
goal setting, 
ǎŎǊŜŜƴƛƴƎΧ

Culture

Leadership

Learning 
climate

Reflecting & 
evaluating

TDF domains:
Å Skills 
Å Knowledge 
Å Beliefs about capability 
Å Professional roles & identity 
Å Decision processes
Å Social influences

References:
1. McFeeters, C., Pedlow, K., Kennedy, N., Colquhoun, H., & McDonough, S. (2022). A summary of the body of knowledge on physical activity for people following stroke: a scoping 

review.Physical Therapy Reviews,27(5), 346ς375. https://doi.org/10.1080/10833196.2022.2102748 
2. Elizabeth L Inness, David Jagroop, Angie Andreoli, Mark Bayley, Louis Biasin, Cynthia Danells, Jayne Hall, Avril Mansfield, Alison McDonald, Diane Nishri, Nancy M Salbach, Denise 
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Summary
V High-quality evidence (RCTs) that supports the implementation of aerobic exercise to improve cardiorespiratory 

fitness  (and other health-related outcomes)
 Ҧ Secondary prevention (recurrent stroke, co-morbidities)

V Opportunities to implement aerobic exercise at all(?) timepoints post-stroke 
 Ҧ Acute Ґ ƴŜǳǊƻǇƭŀǎǘƛŎƛǘȅ ōŜƴŜŦƛǘǎΤ ƛƳǇǊƻǾƛƴƎ ƻǾŜǊŀƭƭ ƳƻƻŘΧ

Ҧ In-patient Ґ ŦǳǊǘƘŜǊ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ŘŜŎƻƴŘƛǘƛƻƴƛƴƎΤ ǇǊƻƳƻǘŜ ŦǳƴŎǘƛƻƴŀƭ ǊŜŎƻǾŜǊȅΧ
Ҧ Community Ґ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǎƻŎƛŀƭƛǎŀǘƛƻƴκǊŜŘǳŎŜ ƛǎƻƭŀǘƛƻƴΤ ǿŜƭƭōŜƛƴƎΧ
Ҧ Long-term = long-term adherence, secondary prevention of co-ƳƻǊōƛŘƛǘƛŜǎΧ

V Spotlight on cognitive health 

Ҧ9ŀǊƭȅ ǊŜǎŜŀǊŎƘ ƛƴ ǎǘǊƻƪŜΣ ōǳǘ ǇǊƻƳƛǎƛƴƎ ŦƛƴŘƛƴƎǎΧ 

Barriers 

Enablers 
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Useful tools/forms of guidance 



a.welsh@leedsbeckett.ac.uk

Thank you! 
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Any questions? 

mailto:a.welsh@leedsbeckett.ac.uk


Dr Aseem Mishra, Clinical Lead for Cardiovascular Disease Prevention (NHS GM ICS)                           
Academic General Practitioner, Bowland Medical Practice

Cardiovascular Disease, Complexity, Systems and 
GM

aseem.mishra@nhs.net @amishra123

mailto:aseem.mishra@nhs.net




Provisional Estimates of Life Expectancy at Birth 
for Manchester Residents by Gender (2016-2020)

The most recent year on 
these charts is 2020/21.

https://democracy.manchester.gov.uk/documents/s24839/Appendix%201%20-%20Overview%20of%20Health%20Inequalities%20in%20Manchester.pdf





Eliminating hypertension would play a significant role in reducing 
mortality rates amongst men and women

For women: 

Reduction in mortality rates if the following conditions were eliminated:

For men: 

Smoking Diabetes Obesity Hyperliidaemia

Smoking Obesity Hyperlipidaemia Diabetes

4.4% 4.1% 1.7% 0.1%

2% 1.7%5.1% 2.6%

(JAMA 2022;328:1849)

Hypertension

7.3%

Hypertension

3.8%

Background
Benefits & 

Considerations

Key 

Principles

Patient

Checklist

Benefits for

the Practice

Assessment

flowchart

Example

workflow

Implement 

registry

Return

readings

BP monitors

for patients

Resources

for patients
Contents









Interventions

Disease

Cardiovascular disease

Collect data

Screening

Optimise Medication

Self-Management 
Support

Improve adherence

Biomedical Factors

Hypertension

Hypercholesterolaemia

High Lipoprotein

Diabetes

Obesity

Collect data

Educational Programme

Health Coaching

Behavioural Change

Health Behaviours

Diet

Inactivity

Smoking

Alcohol

Linked data

Social Prescribing

Advocate for individual

Citizens Advice

Social 
Determinants

Employment

Housing

Education

Income

Family/Social Support

Data driven 
decisions/strategy

Partnership working

Advocate for 
services/community

Anchor institution

Place or 
Neighbourhood

Environment

Housing

Transportation

Community assets

Social Integration

Individual level interventions Population level interventions 



https://www.gmpovertyaction.org/pm2022-imd/



Access Effectiveness

Quality of Care 







q

System: A collection of things that interact to do something



Adapted from : Donabedian, A. (1988). "The quality of care: How can it be 
assessed?".JAMA. 260 (12): 1743ɀ8. doi:10.1001/jama.1988.03410120089033. PMID 3045356.

System: A collection of things that interact to do something

Satisfying Fulfilling Happy Lives 
(ours and theirs)

https://www.wikiwand.com/wiki/JAMA_(journal)
https://www.wikiwand.com/wiki/Doi_(identifier)
https://doi.org/10.1001%2Fjama.1988.03410120089033
https://www.wikiwand.com/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/3045356






Thank you 
Aseem Mishra 

Aseem.mishra@nhs.net

@amishra123

https://forms.office.com/e/xsb9azAdDv 

mailto:Aseem.mishra@nhs.net
https://forms.office.com/e/xsb9azAdDv
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About GM Active

To collectively improve the health and wellbeing of 

the population across Greater Manchester.
Core Themes

Health and wellbeing - the 

promotion of services to provide 

positive environments to improve 

health for all.

The availability of interventions to 

those most in need, traditionally 

excluded or under-served.

People - capacity and capability.

Sustainability - both 

environmentally and economically.

Insight - to demonstrate impact.

Purpose

To become a credible and trusted partner within the 

integrated care system that enables each member 

organisation to become an essential part of a 

preventative health service across the region.

Vision

To promote the benefits of whole-person wellbeing 

through universally available programmes and 

activities, that are proportionate to need, thus 

improving population health, reducing health 

inequalities and addressing inequities of 

opportunity.

Mission





Keele University, Future Fit, leisure and culture 

consultancy SLC, Sport England and a wide range 

of sector organisations, have been commissioned to 

deliver certain elements of the overall programme 

on behalf of the funding partners. 

Working 

together to 

create change

The aim is to change how local leisure 

centres, swimming pools, fitness facilities 

and services are perceived and used, 

ensuring active wellbeing becomes an 

integral and valued contributor to the wider 

integrated care system.



Changing what public sector leisure has to offer, and 

how it provides it, will help to end the perpetuating 

cause and effect of poor lifestyle choices.

Why is this

necessary? 

Physical activity can help prevent and manage many 

long-term health conditions, yet many of those who 

could benefit most are not physically active.

This impacts on physical health 

and mental wellbeing, which has 

cost and burden implications for our 

healthcare services.



Transforming public sector 

leisure services



Example:
Transforming public 

sector leisure services ï 

Denmark Road

Denmark Road in Manchester presented an opportunity to use 

a building, traditionally operated as a leisure asset, in a 

different way.

17 different organisations came together in a series of 

workshops to create a co-working office space and a co-

working activities programme with the operating partner (GLL) 

taking on a supportive role instead of a leading one.

Most significantly, though, a local GP practice has located 

some of its services at Denmark Road, including its social 

prescribing and wellbeing teams.



Example:
Transforming public 

sector leisure services ï 

Robin Park Leisure Centre

Wigan Council has a vision for its leisure facilities. It wants to pivot from 

traditional sports and physical activity venues to wellness hubs. They will 

serve their communities in a very different way to help to tackle 

inequalities. 

Å Integration of adult day services and capital 

developments.

Å Primary Care Services such as group 

consultations and long-term condition 

management classes (diabetes, asthma), 

screening

Å Waiting Well (Post Covid health response)

Å Community Services

Å Care Coordinators and social prescribing 

support

Å Health visiting service - baby weigh, baby 

massage, introducing solid foods

Å Mental health service offer

Å Food pantry/education - tackling food 

insecurity

Å Welfare drop in

Å Jobcentre Plus engagement drop in

Å Health watch engagement

Å Targeted youth support.

ĦƣŔƻŔƣŔĲƚШċŰĬШƨƚĲƚШƣŸШŔŰĦũƨĬĲв



Transforming the public 

sector leisure workforce



Transforming public sector 

leisure workforce
Itôs just as important that we take our workforce with us on this journey. We have introduced a digital learning 

platform for all 3,500 employees working in public sector leisure in GM. It has three strands:

1. Digital 

induction
2. Aspiring 

managers

3. Transformational 

Leadership Programme



Plus, CPD
All staff are encouraged to pursue continuous professional development (CPD)

Our CPD platform, Flex, carries numerous modules to equip staff of all levels to prepare for the 

Expansion.

The Older Adults Training programme is a must for anyone involved in the management of long-term 

health conditions.



The Active Academic 

Partnership



The active academic partnership
The academic rigour being applied to our Expansion programme has three phases:

1: Identification and 

clarification of the issue and 

problems

2: Building solutions 3. Implementation, evaluation 

and sustainability



What is our 

academic partner 

helping us to 

achieve?
The simple answer is to overcome obstacles.

Especially for those who could benefit but donôt:

Readiness 

for activity

Activity that 

matters

Choosing 

to be active

Self 

activation


