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We then searched for a solution to support the 
anticipated processes. After a comprehensive 
evaluation process, the team decided on an 
integrated patient flow solution that combined 
RFID with a Bed Management System (BMS).

The solution

We deployed the Eclipsys patient flow software 
integrated with the CADI RFID patient location 
tracking system designed by Cadi Scientific. 
This integration helped the hospital optimise and 
automate our patient flow process from the point 
of admission to the point of discharge.

Point of entry

At the point of admission, each patient is 
registered with a CADI RFID tag. This RFID 
tag has a unique identification code that 
will identify the patient throughout his or her 
stay in the hospital.  After registration, a bed 
request for the patient will be sent to the bed 
management dashboard with all the required 
patient information and conditions.  

BMU

At the BMU, the BMS complex rule-based search 
engine automatically suggests the best bed for 
each new patient. This eliminates the need for 
BMU to go through menial overflow protocol 
and tedious processes to find a suitable bed.  
Instead, staff can now spend their time value-
adding to the process, by making the final 
decision to ensure that the best possible bed has 
been assigned to the right patient, the first time.

Ward stay

At the ward, the dashboard will display the bed 
census and patient information in one view. This 
dashboard also displays in real time, pending 

Singapore General Hospital was faced 
with the challenge of managing bed 
resources. This included searching for 

available bed resources in the hospital, assigning 
patients to the beds of their specialty (e.g. renal, 
haematology, cardiology, etc.) to facilitate right 
care, ensuring fast cleaning for vacated beds 
to increase bed availability, and projecting/
forecasting bed availability. These challenges 
were compounded by the fact that bed 
management was largely manual, facilitated by 
a system. These problems are more acute when 
bed occupancy rate climbs as high as 93%.

We were faced with the challenge of 
matching bed availability with our patients’ 
specific clinical needs. Without an integrated 
system, we had to rely on manual processes such 
as paper, whiteboards and extensive phone calls. 
This resulted in long waiting times for our patients, 
cancellation of electives and frequent emergency 
executive meetings to resolve tight bed situations.

Operations and the bed management unit 
do not have clear visibility of the real-time bed 
statuses. Instead, staff from various departments 
spend the bulk of their time making phone calls 
to enquire about bed statuses and patients’ 
whereabouts. Emergency departments strive to 
clear the queue of patients waiting long hours 
for a bed.

Planning

A significant improvement in efficiencies requires 
us to review existing processes rather than 
automating processes. We assembled a multi-
department team comprising representatives from  
Clinical Departments, Nursing, Housekeeping, 
Bed Management Unit (BMU) and IT to review 
and reengineer the bed and patient flow 
management processes. 

Smart solutions

With manual processes prolonging the challenge of efficient bed  
management, Singapore General Hospital decided to get smart with 
a wireless bed management system. Benedict Tan explains
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the RFID tag when the patient is ready to leave 
the hospital. 

Housekeepers are now using PDAs 
connected via WiFi to be notified of new jobs 
and to notify the system immediately whenever a 
job starts or has been completed.

 
Challenges

During the initial implementation stage, there 
were many challenges as we were simultaneously 
introducing new workflows/processes, a new IT 
system, and new technologies in the form of RFID 
and PDAs for housekeepers.

The PDA units were still not working properly 
days before the implementation and some units 
were not picking up the bed cleaning signals. 
The IT department worked tirelessly to resolve 
the problem and subsequently eliminated 
the source of signal interferences, as well as 
reconfiguring  some of the device settings. In 
the process of investigation and rectification, 
a few of us then had to comb all the wards 
many times over to verify that each PDA was 

activities yet to 
be actualised in the 
ward. These include, the list 
of patients coming into the wards, the 
patients discharging from the ward, transferring 
into and out of the ward and also the current 
location of all their patients (at operating theatre, 
X-ray etc.

Once a patient arrives at the ward, the 
real-time location will be picked up by the 
RFID system and automatically trigger relevant 
updates to the hospital information system. This 
not only provides accurate patient arrival time, 
but also helps to release nurses from manually 
logging on to the network to update the 
computer system. 

Upon integration with the various hospital 
information systems, the patients’ real-time 
location can be used to improve patients’ 
experience. One good example is the automatic 
delivery of text messages to notify their next of 
kin whenever they are transferred to another 
ward or department. Having access to the real-
time location of the patients also helps staff track 
patients’ location.

Discharge

Discharge delays can now be reduced as the 
discharge process has been simplified and is 
naturally integrated with the de-registration of 

working properly and that they were picking up 
the correct signals.

With staff more familiar with the new 
introductions, the hospital as a whole is 
realising the benefits and potential of the system 
to support other related functions.  Patients 
will in turn benefit from streamlined operations 
in the form of better care, for example,  
there will be more time for nurses to attend to 
patients as well as correct assignment of beds 
based on patient’s specialty. 

The results

The system aims to improve bed turnover 
time effectively, reduce patient waiting time, 
reduce unnecessary phone calls and improve 
operational efficiency..

 Within months of the deployment, the daily 
average overflow has shown a 12% reduction.  
This in turn reduces the number of transfers and 
up-lodgers, thereby reducing unnecessary extra 
costs and hence increasing profit. 

For the BMU, with clear visibility of the overall 
bed status, the average time taken to search for a 
bed has been reduced from 15 mins to currently 
5 mins. The number of phone calls related to bed 
allocation has also been reduced from 5 calls to 
2 calls per bed request.

At the wards, the system has also helped 
to reduce nurses’ workloads so that they can 
dedicate more time to nursing care. For instance, 
the system helps to reduce time spent by the nurses 
to locate a patient, and on phone calls with 
the BMU or housekeeping unit per admission, 
transfer or discharge episode. 

In addition, the system has helped 
housekeepers save time looking for an 
available phone to notify BMU of the bed 
cleaning status. They receive cleaning jobs 
on handheld PDAs and use the same device 
to notify BMU immediately once the beds are 
cleaned, eliminating the need for phonecalls 
and improving bed turnover.

In summary, the system has enabled users 
to get accurate up-to-date information whenever 
they want and automated the hospital’s patient 
flow process. Moving forward, these data will 
be analysed to improve operations further and 
thus achieve our main aim – better patient care 
and service. ■
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Table 1. Other RFID Solutions (For more info: contact Cadi Scientific at info@cadi.com.sg)

Solution

Wireless Patient Temperature

Paperless Vital Signs

Patient Flow Tracking

Asset Tracking

Infant Safety

Description

Automate patient temperature taking to reduce 

the risk of cross-infection and disturbance of 

patient rest

Automate recording of vital signs to enable real-

time access of digital charts by clinicians

Track patients’ location to have better picture of 

hospital work flow and bed turnover

Track assets’ real-time location for better 

inventory management and preventive 

maintenance

Enhance infants’ safety with location tracking 

and Mother-Infant matching
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