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Learning objectives
• What does rehab really mean after a stroke
• Who needs rehab, when, where and how

• Management of common post-stroke 
problems in primary care

• When to refer back to 
rehab/other specialists



Why stroke rehab matters and relevance of primary care
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 Stroke = 2nd leading cause of 
disability worldwide

 ~6000 strokes in Singapore 
annually, ~16 cases/day 

 Up to 65% have residual 
disability

 Survival rates increasing = 
increase disability burden



Trajectory of stroke recovery



ICF framework
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International Classificatn of Functioning, Disability and Health



Domains of impairment

Motor deficits Sensory deficits

Communication Cognition and 
mood

Swallowing and 
nutrition
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Goals of stroke rehab

Restore 
function

Compensate for 
deficits (reduce 

limitations, modify 
environment)

Prevent 
complications, 
Maintain health

Support 
reintegration 
into life roles



Principles of rehab

Early, intensive, repetitive, 
task-specific training

Goal-oriented and patient-
centred

Promote independence, 
safety, community 
reintegration

Prevent complications 
(DVT, contractures, 
UTI/pneumonia, 
depression)



Prognostic factors

Recovery is 
HETEROGENOUS 

Poorer prognosis
- Severe initial deficits

- Neglect

- Comorbidities

- Poor social support

Better recovery
- Younger age

- Smaller infarct

- Preserved cognition

- Early rehab

BUT

Rehab optimizes outcomes

Neurological recovery is not the 
same as functional recovery

Functional recoveryNeurological recovery

Regaining of independence in ADLsIntrinsic physical recovery of impairment

Vast majority occurs within 3 months, but also 
can continue for longer period of time (beyond 6 
months and even up to 2-3 years post-stroke) 

Peaks within first 3-6 months post-stroke

Influenced by age, lesion sizeOccurs by fixed proportion
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Mechanisms of stroke recovery

Time Frame of OccurrenceMechanism

Weeks to months
Hours to weeks
Days to months

Local CNS processes
- Resolution of edema
- Resolution of ischemic penumbra
- Resolution of remote diaschisis

Weeks to years
Immediate to months
Weeks to months 

CNS reorganization
- Neurotransmitter alterations
- Unmasking of pathways
- Synaptogenesis
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Neuroplasticity
• Cortical reorganization
• Dendritic sprouting
• Unmasking latent pathways

Diaschisis resolution
• Reversal of suppressed areas

Compensation
• Use of alternative motor/cognitive 

strategies

Mechanisms of stroke recovery



• Neurological recovery is NOT the same as functional recovery

Post-stroke recovery

Functional recoveryNeurological recovery

Regaining of independence in ADLsIntrinsic physical recovery of impairment

Vast majority occurs within 3 months, but also 
can continue for longer period of time (beyond 6 
months and even up to 2-3 years post-stroke) 

Peaks within first 3-6 months post-stroke

Influenced by age, lesion sizeOccurs by fixed proportion

Maintenance of stroke recovery : Functional status remains relatively stable once it plateaus

BUT: differential shifts in performance of specific functions after stroke rehab in long term
Mobility, bowel continence improves
ADLs, socialization, leisure activities decrease



Inpatient rehab

Multi-disciplinary approach

Vitals monitoring

Early mobilization, exercise prescriptions 

Shoulder precautions

Equipment prescription, home modifications

Bowel/bladder programme, continence care

Skin care and pressure injury prevention

Supporting swallowing safety, nutrition

Family education, caregiver training,

Discharge planning



Community support



Prevention is better than cure
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• Depression
• Cognitive impairment/fatigue
• Spasticity
• Hemiplegic shoulder pain
• CRPS
• Dysphagia

• Return to driving
• PMA

Post-stroke complications/issues



• Prevalence 30-50%

• Early screening 
(PHQ2/PHQ9, GAD2/GAD7) 

• First 3, 6 and 12 months

• Treat early, low threshold to 
refer psychology/psychiatry

• Watch for:
• ‘Apathy' (mistaken for 

laziness) 
• ‘Emotional lability' 

(mistaken for personality 
change)
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Post-stroke depression
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30-50%
prevalence post-stroke

Simple 3-Step Algorithm:

STEP 1: Screen with PHQ-2
Ask: 'Little interest/pleasure?' and 'Feeling down/depressed?'

STEP 2: If PHQ-2 ≥ 3 → Complete PHQ-9
• Score 5-9 (Mild): Watchful waiting, repeat in 2 weeks

• Score 10-14 (Moderate): Consider treatment

• Score ≥15 (Severe): Treat + refer psychology/psychiatry

STEP 3: Treatment Options
• Pharmacotherapy: SSRIs (sertraline, escitalopram)

• Non-pharm: Exercise, social activities, caregiver support

• Refer if mood affects rehab participation or suicidal ideation

Depression impairs rehabilitation participation - treat early for better functional outcomes





• 30-60% stroke survivors

• ~25% develop dementia 
within 1 year post-stroke

• Risk increases with recurrent 
strokes, strategic location of 
stroke, pre-existing vascular 
risk factors

• Executive function most 
commonly affected

Recognise

• Clinical presentation subtle
• DiƯiculty RTW, managing 

finances, iADLs
• Apathy, emotional lability, 

behavioural changes
• Stepwise pattern

• Screening: MOCA

Post-stroke cognitive impairment
Recognize it
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Risk Stratification
• Strategic infarcts: thalamus, angular gyrus, caudate, watershed zones
• Multiple infarcts or significant white matter disease
• Pre-stroke cognitive concerns or functional decline



Post-stroke cognitive impairment
Management

Secondary Prevention = Primary Treatment

Aggressive Vascular Risk Management
• BP control
• Statin
• Antiplatelet/anticoagulation
• Diabetes management 
• Smoking cessation, obesity management
• Treat contributing factors: depression, OSA, 

hearing loss

Cognitive Rehabilitation
• Refer neuropsych for formal assessment and therapy
• Refer OT for compensatory strategies
• Address mood disorders (50% have post-stroke depression)

Medications
• Cholinesterase inhibitors: Limited evidence, 

may consider if moderate-severe impairment
• Avoid anticholinergics, sedatives (worsen 

cognition)

When to Refer: Moderate-severe impairment, rapid decline, 
diagnostic uncertainty, caregiver burnout

Key Takeaway: Aggressive stroke prevention IS the cognitive treatment



Post-stroke fatigue
Prevalence: 19% to 70% of stroke survivors

Can Impact:
• Return to work (RTW)
• Driving ability
• Medication adherence
• Activities of daily living
• Social participation and quality of life

Often Overlaps With:
• Cognitive impairment
• Post-stroke depression
• Affects both physical and mental energy

Role of primary care physician
• Screen and identify fatigue early
• Normalize fatigue as common post-stroke 

symptom
• Refer to OT for activity modification and energy 

conservation strategies
• Refer to neuropsychology if cognitive component 

present
• Adjust expectations and goals with patient and 

family

Management Strategies
• Energy conservation techniques
• Structured rest periods and pacing
• Graded activity programs
• Treat contributing factors (depression, 

sleep disorders, pain)



• Red flags/ddx:
• Fluctuating tone (dystonia, meds, new infx)
• Pain with passive ROM (contractures, 

heterotopic ossification)
• Proximal/axial only (parkinsonism)
• Progressive without known UMN lesion (spinal 

pathology eg cord compression or tumour)

Spasticity 
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Definition: Velocity-dependent ↑ muscle tone from UMN lesion (↑ stretch reflexes, "clasp-knife" resistance)



Spasticity management

• Prevention of nociception (remove ill-filling orthoses, ingrown toenails, 
constipation etc)

• Physiotherapy
• Oral pharmacologics – baclofen, dantrolene
• Focal spasticity treatments: botulinum toxin, alcohol, phenol, lidocaine 

neurolysis, nerve blocks
• Intrathecal baclofen
• Surgery 
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PT and OT management

• Passive splinting to maintain tendon length
• Serial casting for contractures
• Dynamic splinting for weight bearing or function
• Lycra garments 
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Spasticity: When to Treat & Refer

When to Treat Spasticity:

• Affects function (ADLs, walking, hand use)
• Causes pain or discomfort
• Impairs safety (increased fall risk)
• Creates hygiene issues (hand clenching “thumb in 

palm”, hard to clean axillary area/change diapers )
• Increases caregiver burden
• Prevents proper positioning
• Risk of contractures

 May not treat 
- if it's helping function (e.g., aiding transfers)

Management Options:

✓ First-line (PCP can initiate):

• Physiotherapy - stretching, ROM exercises
• Remove noxious stimuli (UTI, constipation, tight clothing)
• Oral baclofen: Start 5mg TDS, increase slowly to max 80mg/day

Monitor: Sedation, weakness, hepatic function

→ Refer to Rehab for:
• Focal spasƟcity → Botulinum toxin injecƟons
• Severe generalized spasƟcity → Intrathecal baclofen pump
• Fixed contractures → Surgical assessment
• Complex splinting/casting needs

Spasticity can develop or worsen months after stroke – screen regularly!



• Early identification and 
workup

• Support and positioning
• Arm slings
• Pillows

• Physical therapy
• ROM exercises
• Massage
• Kinesio taping
• Electrical stimulation

• Steroid injections

• NSAIDs

• Botulinum toxin injections

Pain – hemiplegic shoulder pain

•Subluxation
•Muscle weakness
•Adhesive capsulitis
•Rotator cuff tears
•Bicipital tendonitis

Mechanial

•Spasticity
•CRPS
•Central post-stroke pain

Neurological

•Altered pain sensation 
•Sensory inattentionSensory



Hemiplegic shoulder pain
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40-70%
develop shoulder
pain post-stroke

Common Causes (Think in Categories):

Mechanical

• Subluxation (muscle weakness)
• Rotator cuff tears
• Adhesive capsulitis (frozen shoulder)
• Bicipital tendonitis

Neurological
• Spasticity
• CRPS (see next slide)
• Central post-stroke pain
• Sensory changes

Other
• Brachial plexus injury
• Pre-existing shoulder pathology

Assessment Approach:
History:
• Onset, duration, character
• Aggravating factors
• Impact on function/sleep

Exam:
• Inspect: subluxation, swelling, color changes
• Palpate: tenderness
• ROM: active vs passive
• Spasticity assessment
• Neuro: sensation, CRPS signs

Consider imaging:
• X-ray if trauma/subluxation
• Ultrasound for rotator cuff
• MRI if diagnosis unclear
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Step-wise Management Approach:

STEP 1: Prevention (Everyone)
• Proper positioning
• Educate caregivers: Never pull on affected arm, support during transfers
• Early PT referral for shoulder ROM exercises

STEP 2: First-line Treatment (Primary Care)
Physical therapy:
• Gentle ROM exercises (within pain-free range)
• Scapular mobilization
• Modalities: Heat, TENS, kinesio taping

STEP 3: Refer to Rehab/Ortho if:
• No improvement after 4-6 weeks of conservative management
• Severe pain limiting function or sleep
• Suspected rotator cuff tear, adhesive capsulitis (limited ROM)
• Spasticity contributing to pain → botulinum toxin
• CRPS suspected (see next slide)

Advanced Interventions
• Intra-articular steroid injection (glenohumeral joint)
• Suprascapular nerve block
• Botulinum toxin for spasticity
• Electrical stimulation (FES)
• Surgery rarely needed (e.g., adhesive capsulitis release)

Pharmacotherapy:
• Paracetamol, NSAIDs (if no contraindication) - topical or oral
• Neuropathic pain: gabapentin, titrate to max 900mg TDS

Supportive devices:
• Arm sling for support during walking (lapboard when sitting)
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CRPS
Formerly known as Reflex Sympathetic 
Dystrophy (RSD) or Shoulder-Hand Syndrome

Prevalence: 12-25% post-stroke
Onset: Typically 1-6 months post-stroke
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CRPS Management
Early recognition and treatment is KEY - better outcomes with early intervention Multi-modal Treatment Approach:

 1. Physical Therapy
• Desensitization techniques
• Gentle active ROM exercises
• Graded motor imagery
• Mirror therapy
• Avoid aggressive passive stretching
• Education, self management strategies

2. Pain Management
• NSAIDs (early stages)
• Gabapentin/Pregabalin 300-900mg TDS
• Nortriptyline 25-75mg ON
• Topical lidocaine patches
• Short course steroids (early stage)
• Opioids generally avoided

3. Interventional
• Sympathetic nerve blocks
• Stellate ganglion block
• Spinal cord stimulation (refractory)
• IV bisphosphonates (severe)
• Refer pain specialist

4. Psychological
• CBT for pain management
• Address anxiety/depression
• Patient education essential
• Support groups
• Functional restoration focus

 REFER TO REHAB/PAIN SPECIALIST - CRPS requires specialized multidisciplinary care. Early referral = better outcomes.



Dysphagia and nutrition

37-78%
have dysphagia

acutely

1. What about swallowing? 

RED FLAGS - Refer Urgently to Speech Therapy

• Coughing or choking during/after eating/drinking
• Wet/gurgly voice after swallowing
• Food sticking in throat or chest
• Recurrent chest infections/aspiration pneumonia
• Unexplained weight loss (>5% in 1 month or >10% 

in 6 months)
• Patient refusing to eat/drink or taking >30 mins 

per meal

✓What can primary care physicians do:

• Screen, ask about coughing with meal
• Review meds that may worsen dysphagia (anticholinergics, sedatives)
• Monitor weight monthly
• Assess nutrition status - consider dietician referral
• Educate on safe swallowing strategies if already assessed by ST
• Dental review - poor dentition worsens dysphagia

→ Refer to:
Speech Therapy for:
• Swallowing assessment & texture modifications
• Safe swallowing strategies
• Consideration for VFS 

Dietician for:
• Nutritional supplementation
• Meal planning for texture-modified diets
• Feeding tube considerations (PEG)

Quick screening question



35

• Personal vehicle vs 
• Vocational licenses

• DARP referral
• Car and motorbike

SMA Driving guidelines



• TTSH, NUH/JCH, SGH (DRIVERS)

• Occupational therapist-led

DARP/DARS = Driving Assessment and Rehabilitation Programme/Services

1. Off-road + on-road assessment
2. Driving rehab sessions 
3. Vehicle modifications
4. Driving rehab with modified vehicle
5. Then sent to doctor to sign off





PMA guidelines
PMA =  Personal Mobility Aid
- Motorised wheelchair or scooters which are designed to 

assist patients with certified relevant medical needs, with 
mobility difficulties to manage day-to-day activities  

- Typically only 1 seat

- Only motorised scooter users will be affected by the new 
regulation
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• Refer to WH Rehab Med then we liaise with OT (PMA clinic) 
in WH if need OT to assess whether patient can safely use a 
PMA OR if funding is required

• If patients do not have any hospital follow-ups, they may 
contact AIC directly – they have a list of places in which they 
can get their training and assessment done

What should you do?
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Case Discussion

CASE Mr Tan, 62M, 8 months post left MCA ischaemic stroke

Presenting Complaints

→  Right shoulder pain for 2 months, worse with movement 
and at night

→  Wife concerned about his low mood and withdrawal from 
social activities

→  Fatigue — 'tired all the time even after rest'

→  Right hand remains stiff and difficult to open

→  Wants to know when he can drive again

Background

Residual deficits: Mild right arm weakness, spastic hand

Walking: Independent with AFO, uses quad stick outdoors

Discharge: From neurology 3 months ago; on aspirin, statin, 
amlodipine

Past history: HTN, T2DM, hyperlipidaemia

Social: Lives with wife; was working as an accountant, now on 
medical leave

Mood: PHQ-2 score = 4 at last visit (not followed up)

What would you assess and do at this visit?



Case Discussion — Management Approach

Shoulder Pain

• Examine: subluxation? ROM? Spasticity? Skin/colour changes?
• Imaging: X-ray if trauma/subluxation; USS if rotator cuff suspected
• Screen for CRPS: swelling, skin temp/colour changes, allodynia
• Start: paracetamol/topical NSAIDs + arm sling for ambulation
• If neuropathic: gabapentin 300mg TDS, titrate
• Refer Rehab if no improvement at 4–6 weeks, or CRPS suspected

Low Mood & Fatigue

• PHQ-2 was 4 → Complete PHQ-9 today
• Distinguish: true depression vs apathy vs fatigue (overlap common)
• Start SSRI if PHQ-9 ≥10: sertraline 50mg or escitalopram 10mg
• Normalise fatigue — not laziness; refer OT for energy conservation
• Depression impairs rehab participation — treat early
• Refer psychology/psychiatry if PHQ-9 ≥15 or suicidal ideation

Spastic Right Hand

• Check: is it functional (aiding grip) or causing hygiene problems?
• Remove nociception triggers: UTI, constipation, tight splints
• If affecting ADLs/hygiene: start baclofen 5mg TDS, titrate slowly
• Monitor: sedation, weakness, liver function
• Refer Rehab for botulinum toxin injection if focal spasticity
• OT for splinting/serial casting if contracture developing

Return to Driving

• SMA guidelines: may resume after 1 month if no residual disability
• With disabilities: needs DARP assessment > 1 month post-stroke
• Cognitive screen first: MOCA — impaired cognition = not safe to 

drive
• Current mood + fatigue also affect driving fitness
• Refer to DARP (TTSH/NUH) for formal off-road + on-road 

assessment
• Do not advise patient it is safe to drive without formal assessment

Key message: You can initiate first-line treatment today — and know exactly when to refer back to us.
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Essential screening at routine visits

• BP control (target <130/80)
• Lipid management
• Antiplatelet/anticoagulant adherence
• Diabetes control if applicable
• Smoking cessation status

Functional Status

• ADLs - any new difficulties?
• Mobility - falls risk
• Driving status
• Return to work progress
• Community participation

• Depression (PHQ-2)
• Anxiety (GAD-2)
• Cognitive changes
• Fatigue levels
• Pain - hemiplegic shoulder, CRPS

Safety & Support

• Dysphagia symptoms
• Medication compliance
• Caregiver stress/burnout
• Home safety assessment
• Financial/social support needs

Secondary Prevention

Common Complications
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Medications to take note of 

Antiplatelet/Anticoagulant

Aspirin, Clopidogrel, Warfarin, DOACs

• Bleeding risk - gums, bruising, GI bleed
• Drug interactions (especially NSAIDs)
• INR for warfarin (target 2-3)
• Renal function for DOACs

Statins

Atorvastatin, Rosuvastatin

• LDL target <1.8 mmol/L
• Muscle pain/weakness (myopathy)
• Liver enzymes at baseline, 3 months
• Adherence - often discontinued by patients

Antihypertensives

ACEi/ARB, CCB, diuretics

• BP target <130/80 mmHg
• Orthostatic hypotension (fall risk)
• Renal function, electrolytes
• Avoid overtreatment in elderly

Antispasticity (if prescribed)

Baclofen, Dantrolene, Tizanidine

• Sedation, dizziness
• Liver function (tizanidine)
• Avoid abrupt withdrawal (baclofen)
• Review need periodically
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When to Refer Back to Rehab/ Specialists/ED

RED FLAGS – Refer urgently if:

1. Sudden functional decline
2. Recurrent falls
3. Severe, worsening spasticity
4. Uncontrolled pain affecting function
5. Significant caregiver burnout
6. Safety concerns at home

✓ Routine Referrals

• New functional goals
(e.g., return to work, driving assessment)

• Spasticity management needed
(botulinum toxin, oral medications)

• Complex equipment needs
(wheelchair, orthotics, home modifications)

• Depression affecting participation
   (despite treatment)

• Cognitive issues impacting safety
   (medication adherence, driving)

• Total permanent disability assessment
(for insurance/benefits)

Not just for patients within the hospital –
we also follow patients across their lifespan

Wh.contactcentre@nhghealth.com.sg



Key Takeaways for Primary Care
1 Recovery Continues Beyond 6 Months

Functional recovery can occur for 2-3 years. Never too late to refer if new goals emerge.

2 Screen Systematically
Use checklist approach: secondary prevention, function, complications, mood, pain, safety. 
Depression screening is essential.

3 You Can Initiate First-Line Treatment
Start SSRIs for depression, baclofen for mild spasticity, neuropathic pain meds, advise for 
shoulder positioning. 

4 Red Flags Require Action
FuncƟonal decline, recurrent falls, severe spasƟcity/pain, caregiver burnout → refer urgently.

5 Rehabilitation is a Partnership
You're the long-term coordinator. We're here to support complex issues and new goals.



Thank You

Tan Tock Seng Hospital  •  Khoo Teck Puat Hospital  •  Woodlands Hospital  •  Yishun Community Hospital  •  TTSH Integrated Care Hub

Institute of Mental Health  •  National Skin Centre  •  National Centre for Infectious Diseases  •  NHG Cancer Institute  •  NHG Eye Institute  •  NHG Heart Institute

Population Health  •  NHG Polyclinics  •  Diagnostics  •  Pharmacy  •  Community Care  •  NHG College  •  Centre for Healthcare Innovation


