
 System saving (Per bed-day): $657
 Discharge home: 20% increase = ~2 patients
 Cost Saving 1 week: $10,347.75
 Projected Cost Saving (1 year): $496,692

Evidence for a Problem Worth Solving

INCREASING PERCENTAGE OF ACUTE MILD STROKE PATIENT 
ACHIEVING INDEPENDENT WALKING 

AT DISCHARGE FROM ACUTE STROKE UNIT
Christina Chia Hui Ling

Department of Physiotherapy

To increase percentage of *acute mild stroke patient achieving at least
**independent indoor walking at discharge from Acute Stroke Unit (ASU),
from 42% to 67% in 6 months
*Acute stroke determined by radiological finding (acute infarct or hemorrhage with motricity index leg ≥ 57
(hip flexion, knee extension and ankle dorsiflexion of the paretic leg), good sitting balance > 30 seconds,
unable to walk independently and able to obey 2 commands (NIHSS LOC commands)
**Patient can transfer, turn and walk independently on level ground, but requires supervision or physical
assistance to negotiate any of the following: stairs, inclines, or uneven surfaces. Walking aid can be used.
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Strategies to Sustain

Physical activity levels are low in people with acute stroke with 22.8 hours
of sedentary time (Fini et al, 2017). In A Very Early Rehabilitation Trial (AVERT
Phase II RCT 2011), 67% of stroke patients were able to achieved
unassisted walking at 2 weeks after stroke. In the ASU in TTSH, median
42% of mild acute stroke patient achieved at least independent indoor
walking on discharge from ASU with median hospitalisation stay of 7 days.

A
No consistency in delivering stroke 
education on therapy benefits and 
functional recovery goals

B Lack of communication from therapist to 
team about functional ability

C
Nurses not familiar with mobilisation 
techniques a use of walking aid for stroke 
patient

D No involvement of caregivers to provide 
support & assistance

 Eligible patient who follow only 1 step commands with reduced cognition
are not able to understand stroke education fully

 Eligible patient with safety awareness issues are not able to achieve
target.

 Updated headboard to improve handover and communication not
sustainable

 Sub analysis to include patients who are able to follow at least 2 steps of
commands consistently

 Exercise handouts and caregivers education and involvements
 Regular communication through roll call, clear documentation and

handover

Name Designation Department

Team 
Leader Christina Chia Hui Ling Senior Physiotherapist Physiotherapy

Team 
Members

Tai Chu Chiau Senior Physiotherapist Physiotherapy
Goh Lee Yin Senior Physiotherapist Physiotherapy
Joanna Tay Ward Resource Nurse Nursing
Devon Chng Staff Nurse Nursing

Trudy Teh Jia Yi Occupational Therapist Occupational Therapy
Zhang Yanxia Nurse Clinician Nursing

Carol Tham Huilian Associate Consultant Neurology

Facilitator Jayachandran Balachandran Principal Physiotherapist Physiotherapy

Acute stroke patient 
achieving independent 

walking at discharge 
from ASU

Not motivated

Wrong disease 
perception 

PATIENT & CAREGIVERS

CLINICIAN

Fatigue

No standard practice 
for therapy progression

Delay in therapy

Decrease understanding of 
activity & functional 
recovery post stroke

No consistency delivering 
education of therapy 

benefits & goals 

Post-stroke fatigue

Fatigue from back to 
back PT/OT/ST

Decrease 
communication of 
therapy schedule

Poor sleep/rest
Frequent parameters taking 

at night (4hourly)

Decrease confidence 
walking outside therapy

Fear of 
falling

Went for Scan/
Investigations/dri

ps

Lack of walking practice

Lack of support from 
caregivers

Family not involved/ 
educated on how to 

assist Lack of understanding on 
functional ability

Lack of 
communication

Low mood

Inadequate progression of 
therapy

Therapy limited with 
drip attached

No proper 
footwear

Lack of communication on 
proper footwear to family & 

patient

Instructions & goals not clearly stated 
with change of therapist

Inefficient time 
spent on assessing

Unclear criteria if patient 
is fit to mobilize

Decrease opportunity of 
therapy

No therapy on weekend

Therapy sessions Interrupted 
by procedures

Variable Tx progression 
depends on therapist 

NO walking aid 
by bedside

No education on stroke 
prognosis and recovery

Caregivers 
not available

Infection control

Caregivers too 
protective

Lack of communication 
from therapist to team to 

mobilize patient outside of 
therapy time

EQUIPMENT

No user friendly 
environment for 

functional activity 
out of therapy time 

Crowded 
corridors

No access to 
handrail

Obstructed by 
case notes trolley

PROCESS

Limited mobilization 
outside of therapy by 
nursing staff

Nurses afraid that 
patient will fall down

Nurses not familiar with 
assisting & use of 

walking aid

Nurses awaiting 
PT/OT assessment

Perception that 
nurse are busy or 

may not  see value 
in this

Forget
Unable to catch nurses 

for handover

No existing nursing 
guidelines

Decrease understanding on need for 
frequent mobilisation

Lack of nursing 
education 

Lack of time/ 
manpower

Pt not allowed to 
get out bed

Fall risk

Fall risk not 
updated

Perception that nurse 
are busy

No predetermined schedule 
for procedures

Timing of stroke 
education initiated late 

(at discharge) No standardized 
time to initiate 

stroke education 

Lack of communication from 
therapist

Lack of clarify about 
patient assistance 

0

20

40

60

Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17

% of independent walker

Median: 42%

PROBLEM INTERVENTIONS DATE OF 
INTERVENTION

No consistency in 
delivering stroke 
education on therapy 
benefits and functional 
recovery goals

Develop patient educational tool:
• Orientate therapist to the educational

materials
• Stroke rehabilitation education using a 

flipchart (PDSA 1)
• iPad video education (PDSA 1a)
• Mandarin translation (PDSA 1b)

21 Sept 2017

Lack of 
communication from 
therapist to team 
about functional ability

Standardized understanding and mode of 
communication

Nurses not familiar 
with mobilisation
techniques and use of 
walking aids for stroke 
patients

• Education on nursing role in functional 
recovery and neuroplasticity following 
recommendations from national clinical 
guideline for stroke

• Manual handlings and safe use of walking 
aids for mild stroke patients 

• Trial of Gaitbelt

23 Oct 2017
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Main Concerns

Why are stroke patient not achieving 
independent indoor walking at discharge from 

ASU?

Median

Goal
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Percentage of acute stroke patient achieved independent walking on discharge from ASU

Jan 17 Feb 17 Mar 17 Apr 17 May 17 Jun 17 Jul 17 Aug 17 Sept 17 Oct 17 Nov 17 Dev 17 Jan 18 Feb 18 Mar 18 Apr 18 May 18 Jun 18

No. of independent walker 4 8 5 7 5 4 2 8 10 11 10 3 9 0 10 5 4 7

No. of eligible stroke patients 11 14 13 13 15 9 5 17 19 13 16 5 9 3 11 9 7 9

% of independent walker 36 62 33 64 39 44 40 53 53 85 63 60 100 0 91 56 57 78

 63% of acute mild stroke patients achieved independent walking at
discharge from baseline 42%.

 70% of acute mild stroke patients were discharge to home, an
improvement from 50%. There was no change in the length of stay pre
and post intervention phase.

Patient diagnosed with 
stroke admitted to ASU

Medical team stabilize 
patient

Allied health assess for 
function

Intervene according to 
patient functional status

Achieve functional 
goals

Establish medical stability for 
rehabilitation

Functional Assessment:
-Bed mobility, transfer, STS, 

Ambulation

Independent

Outdoor

Reassess

MACRO FLOW MICRO FLOW: 

Did not achieve 
functional goals

Discharge home

Home with CGT & 
ESD/CRP/OPD/DRC

Rehab at TTSH RC
/CH

-Awaiting MRI results
-Haemodynamically unstable
-Pending XR (TRO #)
-Pending scan (TRO PE)
-Active bleeding Hb decrease
-Fever
-Electrolyte imbalance
-On heparin IV

Unfit

Fit

Independent

Indoor

Comm 
outing

CGT + (H) ex

D/C Home

OPD/DRC

Dependent

Remain 
dependent

Supervision/min (A) Mod/max 
(A)

Strengthening
Endurance

Balance

Min-max (A)

CH/TTSH RC

Max 
(A)

Day 1: Ax, walk 10-20m +/- bed ex
Day 2: Strengthening ex in standing, 
higher balance, walk 15-128m
+/- bed ex

Day 3: Kerb/step, higher balance +/-
dual-task  +/- bed ex  +/- CGT 
Day 4: Stairs, obstacle course, higher 
balance, amb 30-200m +/- faster speed 
+/- dual-task 
Day 5: Kerb/step, home ex, walk 30m-
community outing

Supervision Home + CGT OPD/DRC/ESD

D/C 
Home

ROM, stretches, 
pressure relief

Balance, 
endurance, 

strengthening

CGT + (H) ex

PDSA 1: Patient education

Oct Week 2
PDSA 1a: iPad revised patient education

Nov Week 2
PDSA 1b: Mandarin video

PDSA 1c: 
Revised 
Mandarin video

Oct Week 4
PDSA 2: Mobilization of stroke patient by nurses

Nov Week 1
PDSA 2a: Mobilization of stroke patient by nurses
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