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I. Background

The Cardiac Diagnostic Laboratory of the National Heart Centre Singapore (NHCS), is responsible 

for over 30,000 patient visits annually for non-invasive cardiac diagnostic procedures. Amongst our 

patients, many of them have Multidrug Resistant Organisms (MDROs) carrier status. The 

prevention of spread of infectious disease in such high-volume centre is of paramount importance 

from the public health standpoint, and our MDRO patients are triaged separately from the non-

MDRO patients to minimize the risk of disease spread. 

Prior to this project, in addition to standard workflow for non-MDRO patients, triage of MDRO 

patients required additional precautionary steps: 

Apply personal protective equipment (PPE) 

Clean and disinfect the triage room each time an MDRO patient is assessed 

Clean and disinfect the procedure room each time after an MDRO patient is scanned

Keep the triage and procedure rooms vacant until surfaces are air-dried

Problem: The  precautionary measures are important for patient safety and prevention of 

disease spread, however this leads to a long wait time and suboptimal clinical workflow hampering 

the laboratory clinical efficiency. 

II. Aims / Mission Statement

Previously, MDRO (Multi-Drug Resistant Organisms) patients at the outpatient Echo laboratory 

waited an average of 58 minutes for the scan. Our aim was to reduce average wait time to less 

than 30 minutes for patients with known MDROs in our outpatient Echo laboratory within 6 

months of project implementation.

III. Methodology

The PDSA (Plan-Do-Study-Act) cycle of improvement was used for the project. key areas of 

improvements were identified with the aid of the Ishikawa diagram and the Pareto analysis . The 

lean value stream mapping principles was used to identify process bottlenecks and inefficient 

activities. The improvement roadmap is illustrated in figure 1. 

Before…
• Only one triage room for all patients increased MDRO patient waiting time

• Nurse place MDRO patients last to serve

• PPEs not centrally stored 

• Need for terminal cleaning after each MDRO case

• Need for multiple curtain changes

After…Key Improved Area

VI. Conclusion and Future Plans

We achieved our study goal of reducing MDRO patient wait time for Echo study to less than 30 

minutes by optimizing clinical workflow and resource utilization

Other infection control and cost-saving measures (such as replacing curtains with PVC 

screens) are being investigated in our Echo lab

Changes implemented were permanent and sustainable

In the future, we will explore implementing similar changes in other parts of the Cardiac 

Diagnostic Laboratory in the National Heart Centre Singapore

IV. Results 

Results (average wait time) were tabulated and plotted in a run chart (Figure 2). Red dotted line 

indicates the point of implementation (PDSA1). The two median lines (orange solid line) 

demonstrated a reduction of wait time observed after project implementation. A sustained 

reduction in wait time was seen for all 21 weeks, with median wait time of 28 

minutes, meeting our a priori target set for our project. 

Figure 2: Run chart of the average waiting time of MDRO patients

Figure 4: Mini MDROs posters displayed in the Echo lab

V. Impacts and Sustainability 

Figure 3 shows the Value Stream Map (VSM) before and after our implementations. 

Compared to pre-implementation VSM, there was a 36-minute reduction in lead time, and 

an increase of the percentage of value added services (from patient’s standpoint) from 

34% to 43%. 

The improved wait time was the result of better resource utilization and better workplace 

logistics. Therefore, the improvements in wait time for MDRO patients did not compromise 

wait time for non-MDRO patients, and will remain implemented permanently.

Figure 3: Value stream map of MDRO patients journey at outpatient Echo laboratory in National Heart Centre 
Singapore before & after project implementation. 

Other benefits

Further reduction in the risk of cross 

contamination, as MDRO patients now have a 

designated waiting area 

Increased awareness of MDROs among staff and 

chance of patient education during scan by 

displaying MDRO posters (Figure 4)

Improved overall patient experience: we 

registered zero incidences of patient complaints 

since project implementation

Cost savings from improved clinical workflow
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Figure 1: Project Improvement Roadmap
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