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• Overview of stroke recovery timeline

• Review guidelines of stroke rehabilitation and recovery in 
the acute setting

• Multidisciplinary clinics and the Stroke Recovery Clinic

• Discuss selected post-stroke symptoms 

• Review HRQOL in stroke

Learning Objectives 3
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Stroke Statistics 4

• In the US, 5th leading cause of death. 

• A leading cause of disability worldwide (CDC, 2015)

- ~800,000 new stroke per year (AHA)

- ~80% stroke patients will have motor deficits

- NINDS estimates 7 million stroke survivors

• 45-60% of all stroke patients will need rehabilitation.

• At 6 months, 60% do clinically well but 40% are significantly 
disabled (Abrams).
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5Neurobiology of motor recovery

Bernhardt J, Hayward KS, Kwakkel G, et al. Agreed definitions and a shared vision for new standards in stroke recovery research: The Stroke Recovery 
and Rehabilitation Roundtable taskforce. International Journal of Stroke. 2017;12(5):444-450. doi:10.1177/1747493017711816
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6

Langhorne, P. Stroke 
Rehabilitation. Lancet 
Neurology, 2011.

Rehabilitation:
Task-oriented practice

Adaptive Learning
Fitness
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11Is rehab important?

• Meta-analysis of 10 trials: 1586 pts randomized to 
multidisciplinary team rehab vs general medicine care:

- 28% reduction in mortality at 4 month
- 21% reduction in mortality at 1 year
- Less need for SNF, fewer deaths, and less disability

• An extra 5 patients return home independent for every 
100 patients receiving stroke rehab.

Langhorne et al, Lancet 
1993
Duncan, Stroke 2001
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• Phase 3, Parallel-group, single-blind, RCT at 56 acute 
stroke units in five countries

• 2104 pts between 7/2006-10/2014

• Compared high-dose, very early mobilization with 
standard-of-care

• High-dose mobilization protocol: Mobilization was begun 
within 24 hours of stroke onset, focus on out of bed 
activities, and at least 3 additional out-of-bed sessions.

• Primary outcome: favorable mRS 0-2 at 3 months

AVERT: A Very Early Rehabilitation Trial 13
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14Primary Outcome

46% VEM vs 50% UC in favorable (mRS 0-2) outcome (adjusted 
odds ratio 0·73, 95% CI 0·59–0·90; p=0·004).
8% VEM vs 7% (OR 1·34, 95% CI 0·93–1·93, p=0·113) death
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Table 2: Intervention Summary 15

• Most Usual Care still within 24 hours
• No difference in complication rates
• Did not record LVOs (Used Oxfordshire class system)
• Focus on intensive out of bed therapy, and very early initiation
• We know intensive therapy trials have not been successful
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16Approaches to therapy

• Constraint- Induced Movement Therapy (CIMT)- started in 
1993 but used in multiple therapy trials including EXCITE by 
Wolf et al (IIa, A).

• Robotics- generally Class II recommendations. Shown to 
have some benefit. Largest US study VA Robotics Trial did 
not show significant difference with therapy (IIa, A).

• Neuromodulation: neuromuscular E-stim, sensory 
stimulation, VNS, and tDCS (IIa-III).
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17Constraint-induced movement therapy 
(CIMT)

• Theory of “learned non-use” 

- those with paretic (or sensory deprived) limb will “learn” not 
to use it.

- If intact limb constrained, movement in impaired limb 
improves.

- creatively “forcing” the use of a hemiparetic limb improves 
functional recovery.

Intervention: CIMT

Taub et al, Arch Phys Med Rehabil 
1993
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CIMT 18

• 1st trial had 9 patients >1 year after initial stroke

-Hemiparetic, 20˚ wrist ext and 10 ˚ finger ext

• Method: 
• Experimental group (4)- subjects forced to use weak arm, 6 hrs/day 

for 10days in rehab. Good arm restrained. 90% of waking hours x 2 
wks.

• Control group (5)- physical therapy and passive movement.

• Outcome: Functional use of paretic arm

 

Taub et al, Arch Phys Med Rehabil. 1993

Email: clin@uabmc.edu



© UAB. All Rights Reserved.

19

Taub et al, Nat Rev Neurosci. 2002 
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SSRIs 20
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FLAME 21
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23FLAME- modified Rankin Score

Chollet et al. Lancet Neurology, 2011.

Email: clin@uabmc.edu



© UAB. All Rights Reserved.

24FOCUS, EFFECTS, and AFFINITY Trials

• 3 major Fluoxetine trials (20mg) within 2-15 days of 
ischemic stroke for 6 months

• FOCUS (2019): UK trial of 3127 pts (1564 fluoxetine vs 1563 
placebo) 

• EFFECTS (2020): Sweden, 1500 pts (750 fluoxetine vs 750 
placebo)

• AFFINITY (2020): Australasia, 1280 pts (624 fluoxetine vs 
632 placebo)

• Primary Outcome: modified Rankin Score at 6 months 
(ordinal) Dennis M  et al. Lancet, 2019

Lundstrom E et al. Lancet, 2020
Hankey GJ et al. Lancet, 2020
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FOCUS 25
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• Fluoxetine was associated with significantly more bone fractures in all 
3 trials

- SSRIs linked to reduced bone mineral density

• EFFECTs- hyponatremia; AFFINITY- falls, epileptic seizures.

• EFFECTS and FOCUS reported fewer cases of post-stroke depression 
(AFFINITY only one to publish depression analysis)

• Fluoxetine should NOT be routinely prescribed to improve general 
functional outcome

• Opinion: Consider for patients with confirmed depression +/- arm 
weakness

- Consider the outcome: modified Rankin vs Fugl-Meyer    
(FLAME)

Takeaways from 3 large Fluoxetine trials 26
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• Prevalence: 20-80%, peak at 3-6 mo post-stroke

• Associated with increased mortality, greater cognitive impairment, worse functional 
outcome

• Early diagnosis and treatment improve outcomes

• No control studies but pharmaceutical is first line

• Nonpharmacological strategies less clear

Post-Stroke Depression 27
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28

Table 3. Linear regression models with three-month F/U PHQ-9 as a predictor.

Lin et al. Int J Psych Med, 2020.
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Normal Depression screening process
29
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Stroke Example 1 31

Stroke Example 2
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Post-stroke care 32
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• Benefits:
• Standardization
• Teamwork
• Communication
• Access
• Satisfaction
• Outcomes/QOL
• Cost-effectiveness

Multidisciplinary Clinics 33
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Stroke Multidisciplinary Care 34

• Stroke mortality improving; patients living longer with 
disability and risk of further stroke

• Integrated care in other countries

• Pilot clinics in the US i.e. VA
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• Vascular Neurologist + Physical Therapy
• 148 pts, with a significant number >6 months found to be appropriate for 

additional rehabilitation
• Worse walking performance and QOL associated with new referral for 

additional therapy
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36

Discharge <1 month 1-3 month >3 months

Stroke 
mid-level/Atten

ding; PCP 
Stroke; PM&R; 

PCP 
PM&R; PCP

Therapy

Traditional outpatient models
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Why focus on the post-acute period? 37

Katie I. Gallacher. Stroke. Multimorbidity in Stroke, Volume: 50, Issue: 7, 
Pages: 1919-1926, DOI: (10.1161/STROKEAHA.118.020376) 
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Patient 
and 

Caregiver

Stroke 
Neurologist

PM&R

PT/OT/Speech Research

Social Work

Neuropsychology/Driving

UAB Stroke Recovery Clinic 42
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UAB Stroke Recovery Clinic 43
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Patient characteristics (n=29)
Age, mean ± SD 62.7 ± 12.2

Sex  

    Male 62.5%

    Female 37.5%

Race  

   White 45.8%

   Black 50.0%

   Unknown 4.2%

Impacted side  

   Right 45.8%

   Left 33.3%

   Bilateral 4 (16.7%)

NIHSS, mean ± SD 6.9 ± 5.5

mRS, mean ± SD 3.1 ± 1.2

PHQ-9, mean ± SD 7.0 ± 4.6

Depression (PHQ-9 ≥5) 62.5%

Motricity index, mean ± SD  

Arm 65.3 ± 34.6

Leg 70.9 ± 30.3

Side 68.0 ± 29.8

MOCA, mean ± SD 17.8 ± 7.6

Hypertension 85.7%

Diabetes 53.3%

44
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• Cognition

• Post-stroke activities: exercise, driving, return to work

• Speech

• Vision impairment

• Hearing loss and dizziness

Potential concerns 45
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46Specific Deficits
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47Shoulder Pain

• Incidence to 22% in 1st year. Prevalence up to 80% of 
patients

• Usually presents during rehabilitation but injury most likely 
when flaccid and unstable

• Causes: Subdeltoid bursitis, supraspinatus tendinitis, 
brachial plexopathy, rotator cuff tears, subluxation of 
humeral head

• Avoid traction and torsion 

• Education recommended including ROM and Positioning (I, 
C)

• Work with PM&R and  Therapy on local pain control

Email: clin@uabmc.edu
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48Spasticity
• Prevalence of 25-43% in 

1st year.

• Incidence of UL in 1st 3 
mo for rehab patients is 
33%.

• Impairs function, ADLs, 
and QOL

• Botox ® FDA approved, 
shown to improve activity

• Does not improve 
functional use of limb
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49

Bruno, Akinwunta, & Lin. 
Stroke. 2010.
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Health-Related Quality of Life 50

• Stroke outcomes have focused on functional status using disability scales 
ie mRS.

• HRQOL provide direct measure of patients’ perspective on a given domain 
(depression, pain, function, etc.), without clinician interpretation (FDA)

• Patients’ perspective of illness impacting their life’s quality or function

• Ischemic stroke leads to impairment in QOL. (REGARDS study Haley, 2011; Tengs, 
2001; Chang, 2016; SPS3 Dhamoon, 2014) 

• Deficits in QOL exist despite having minimal or no functional post-stroke 
disability. (Lai, 2002)

• Even in mild stroke and TIA, impaired QOL can be seen in 36% of patients 
(Sangha, 2015)

• Women had worse QOL in multiple domains up to 12 mo after stroke 
(Bushnell, 2014).
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QOL after 
stroke

Demographics 
(age, sex, 
race)

Economic:
- Work and Income
- Living Standard
- Quality-Adjusted Life Years

Psychosocial:
- Family and community
- Education
- Mood and Satisfaction

Clinical presentation 
(stroke severity, 
baseline function)  

Interventions and 
timing (tpa, rehab, 
trials)
 

Imaging variables 
(Volume and 
location)
 

Undiscovered 
variables (MEP, 
network)
 

Biologic Factors
 

?All
UE
LE
EF

All
UE
LE
GC

HRQOL Model in the hospital

51

Health:
- Diet/Nutrition
- Exercise
- Comorbidities
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2015 Major Thrombectomy Trials

Health Quality Ontario. 
2016

• MR Clean, ESCAPE, and REVASCAT used QOL as 2ndary endpoint
• All 3 showed higher QOL after thrombectomy, including ESCAPE reporting visual-analogue score
• Cannot pool outcomes as scores different and likely skewed 
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QOL after 
stroke

Demographics 
(age, sex, 
race)

Economic:
- Work and Income
- Living Standard
- Quality-Adjusted Life Years

Psychosocial:
- Family and community
- Education
- Mood and Satisfaction

Clinical presentation 
(stroke severity, 
baseline function)  

Interventions and 
timing (tpa, rehab, 
trials)
 

Imaging variables 
(Volume and 
location)
 

Undiscovered 
variables (MEP, 
network)
 

Biologic Factors
 

?All
UE
LE
EF

All
UE
LE
GC

HRQOL Model
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Health:
- Diet/Nutrition
- Exercise
- Comorbidities
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QOL after 
stroke

Demographics 
(age, sex, 
race)

Economic:
- Work and Income
- Living Standard
- Quality-Adjusted Life Years

Psychosocial:
- Family and community
- Education
- Mood and Satisfaction

Clinical presentation 
(stroke severity, 
baseline function)  

Interventions and 
timing (tpa, rehab, 
trials)
 

Imaging variables 
(Volume and 
location)
 

Undiscovered 
variables (MEP, 
network)
 

Biologic Factors
 

?All
UE
LE
EF

All
UE
LE
GC

HRQOL Model in clinic
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Health:
- Diet/Nutrition
- Exercise
- Comorbidities
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Research and new findings
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Future Directions

• Integrating telehealth
• Continued longitudinal understanding of stroke 

recovery and HRQOL
• Multimodal intervention studies with the clinic:

- repetitive reinforcement
- focusing on appropriate outcome measure  

• Treating comordities to improve stroke outcomes:
- pain, mental health, cognition, sleep, etc. 

• Neuromodulation 
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Contact us 

205.975.8569

CLIN@UABMC.EDU

Lab: https://sites.uab.edu/clin/

LinkedIn: 
https://www.linkedin.com/in/chen-lin-11a8731b5
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Stroke Recovery Clinic at UAB:

Stroke as a chronic conditions
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