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Aims 

Transthoracic Echocardiogram (TTE) is often used to determine cardiac sources of stroke or 

TIA. Early identification of stroke mechanism facilitates early treatment and secondary 

prevention strategies. 

Only 50% of patients admitted under Neurology can obtain their TTE within 3 working days. 

This translate to longer inpatient stay and exposes patients to all the risks related to long 

inpatient stay. 

We aimed to identify the various root causes of delay to the TTE and tackled them 

individually. 

Background 

See attached 

Methods 
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See attached 

Results 

See attached 

Lessons Learnt 

 Every person in the team is equally important. Getting everyone’s opinion helps us see 

one workflow in different ways and this opens up our eyes to issues and trouble we may 

not be aware of.  

 It is not just a joint collaboration between NNI and TTSH, this project has enhanced inter-

professional collaboration among different level of healthcare workers to improve 

patient care. 

 Getting people to agree upon one final decision is never easy but we learnt on ways to 

compromise and persuade, this in itself, is a life lesson. 

Conclusion 

See attached 
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Improving waiting time for Transthoracic Echocardiogram (TTE) for Stroke 
patients admitted in the Acute Stroke Unit (ASU)

Problem worth solving Mission statement

Improvement activity

TTE is often used to determine cardiac sources of stroke or TIA. Early
identification of stroke mechanism facilitates early treatment and secondary
prevention strategies.
Only 50% of patients admitted under Neurology can obtain their TTE within 3
working days. This translate to longer inpatient stay and exposes patients to all
the risks related to long inpatient stay

80% of stroke patients admitted to Acute Stroke Unit and requiring TTE will
complete their investigation within 3 working days in 3 months

Long Transthoracic 
echocardiogram (TTE) waiting 
time for stroke patients.

PROCESS

Referral form 
not received

Referral form missing

Multiple forms received at 
one  time from  many 
disciplines

Nurses unfamiliar with 
faxing process 

Took time to match 
duplicate copies

Multiple  referral received 
for the same case

Refax as unsure form 
received

Long screening time by 
cardiologist

Cardiologist overloaded

Lack of manpower

High load of referral received 

Inappropriate referral received

Received referral 
from many sources

ENVIRONMENT/ SYSTEM

Manual  referral system
No IT support  on 
e-referral 

Lack of TTE 
equipment

Lack of funding

Lack of lab technician

No system to 
check whether 
form received

PEOPLE

Lab technician 
overload

Lack of lab 
technician

Lack of clear 
indication for TTE

No written guide

Cardiologist overloaded

Lack of cardiologist to screen referral

screen each individual 
referral for 
appropriateness

Stakeholders has their  
own way to do things

Lack of communication 
between ward and NICL 

Lack of knowledge

Cause & Effect Diagram
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Causes

Pareto Chart of TTE Waiting Time Reasons

P D

SA

Meeting with Doctors
-To discuss at Neurology Department 
Meeting regarding long waiting time for 
TTE
-To explain evidence behind TTE in 
stroke workup
-Suggest criteria and new form for TTE 
stroke protocol  

Meeting with Doctors
-Discussed at department meeting in April 
2019 
-Explained criteria suggested for new form 
for TTE stroke protocol  

Meeting with Doctors
Explored frustration with waiting time
Explored difficulties in the 
ordering/appointment time confirmation 
Explained, agreed upon and fine-tuned 
criteria for TTE stroke protocol ordering 

Meeting with doctors
Agreed upon new criteria and form for 
TTE stroke protocol 
Updated on the latest workflow 
Updated on trial period and feedback 
channels regarding new form

PDSA

P D

SA

Meeting with nursing staff in ASU 
-To discuss current workflow for faxing 
forms 
-To understand difficulty in the workflow 
for faxing forms
-To understand challenges faced in 
obtaining appointment for TTE inpatient  

Meeting with nursing staff in ASU 
- Met during rollcall 19 July 2019 
-Discussed current workflow for faxing 
forms 
-Discussed  difficulty in the workflow for 
faxing forms and challenges faced in 
obtaining appointment for TTE inpatient  

Meeting with nursing staff in ASU 
Explored frustration with waiting time
Explored difficulties in the 
ordering/appointment time confirmation 

Meeting with nursing staff in ASU 
Agreed upon new workflow 
involving in faxing the forms via 
batches to NICL  

PDSA

Clerk 
Counter 

Fax Machine

Nurse 
StationNurse 

Station

Nurse 
Station

Nurse 
Station

Nurse 
Station

Nurse 
Station

Nurse 
Station Nurse

PSA

Pre-intervention state (Staff movements)

PSA 
Counter 

Fax Machine

CubicleCubicle

Cubicle

Cubicle

Cubicle

Cubicle

Cubicle
Nurse

PSA

Intervention state (Staff Movements-PDSA 2)

50% reduction of human movement

Results. Celebration and spread

1

New admit for stroke For TTE? Dr: continue relevant 
investigation

Nurse:
Fax referral form 

Yes

Cardiologist: 
Screen the referral form

Nurse: 
Check appointment 
after one working day

Appointment 
given

Nurse/PSA:
Re-fax referral form 

Nurse/PSA:
Call to confirm that 
referral form is received

Await TTE to be 
done

Yes

No

No

Dr fills up TTE form 

Pre-intervention state Workflow

New admit for stroke For TTE? Dr: continue relevant 
investigation

Nurse:
To place the referral 
forms at the designated 
folder.

Yes

Ward PSA:
To fax the referral forms 
by batches (10am, 3pm) 
during working days.

Ward PSA:
To call NICL to confirm 

referral received. 
To indicate form 
received date on form.

Cardiologist: 
To screen the referral 
forms

Ward PSA: 
To check the 
appointment date/time 
by batches via EAS. 
Indicate appointment in 
the referral form.

No

Dr fills up TTE form 

Wait 
30 

mins Next working day after 10am 

Intervention state Workflow

In summary, the QI project was able to achieve a median of >80% of stroke patients admitted to the ASU and completed their TTE investigation within three 
working days.  The streamlined referral process has resulted in reduced length of stay in the hospital and facilitated with appropriate early treatment.  
Furthermore,  it has enhanced efficiency by reducing waste e.g. cut down unnecessary staff’s movement. 
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