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Lessons and Insights: 

1. A key lever in creating Value is through Innovation.

2. A whole-of-organisation approach to planning and implementing innovation efforts is needed to ensure value and outcomes can be delivered at scale and at systems level.

3. The framework has helped TTSH staff think beyond piecemeal initiatives, achieve better alignment across divisions, and advanced TTSH’s culture of delivering value through continuous learning.

4. Projects that undergo all three stages of the framework are better-positioned to deliver maximal value to patients and staff.

Impetus for Change

• Like many healthcare systems in the 

world, Singapore is challenged by a 

rapidly aging population, concurrent 

slowdown in workforce, amidst the 

pressure to upkeep the quality of care, 

while keeping healthcare affordable and 

accessible. 

• Healthcare leaders face the increasing 

need to innovate to improve productivity 

and to deliver the best value of care to 

its population.

• However, the common difficulty is in 

taking a whole-of-organization, 

concerted approach to deliver value.  

Hence many innovation efforts are done 

in silos, put in positions of conflicting 

goals and trade-offs.

• Even if an innovation project was 

successful, it is not clear if results can 

be replicated, sustained or spread.

Strategy for 

Change

• At Tan Tock Seng Hospital (TTSH), 

we have developed an Innovation 

Cycle framework.

• Innovation Cycle - A deliberate and 

iterative framework, which spans 

across three types of innovation -

Care and Process Redesign, 

Technology, and Job Redesign

Solution - The Innovation Cycle 

1. The framework describes three independent stages, but work in tandem, along a sequence – (1) Care is first redesigned to reduce waste, followed by (2) 

automation of a waste-free process. With available manpower freed up due to automation, there is opportunity to (3) disrupt and redesign jobs. 

2. Each stage is supported by iterative PDSA cycles

3. The framework guides the organization and staff in a concerted manner, in planning and implementing improvement efforts, to deliver value and outcomes at scale 

and in sustainable manner.

1. Care & Process 

Redesign

 Key to success in healthcare

innovation is to start with the

redesign of care or process.

 Using Lean and Design Thinking

tools, the redesign reduces waste

and increase value for patients.

 This stage allows one to question

the organizations’ assumptions on

the value that the desired future

state should bring, thus guiding

the organization in its design of

the new process.

2. Technology (Automation, 

IT and Robotics)

 Technology, a key enabler in healthcare

innovation, is a workforce multiplier and

game changer

 Technology can take away the low value but

necessary tasks, and will leave the high

value work for staff, thereby engaging,

empowering and allowing them to find more

meaning in the work that they do

 In standalone projects, the use of technology

focuses on its adoption as a solution in itself.

But in TTSH’s innovation cycle, the adoption

of technology is a lever for achieving the

desired future state using the most

appropriate solutions.

 Enables the hospital to automate processes,

which then enables a future state where

value is amplified.

3. Job Redesign

With automation, manpower capacity is freed up, and allow for exploration of new higher value job roles. There are three key approaches: 

• Job Upskilling - Doing more with a little more: To perform more, with more skills and competencies 

• Job Substitution - Doing more with less: Roles are performed by one of lower job grade

• Job Value Expansion - Doing more with the same: To perform more value work in the same job role (“practicing at top of license”)

• Allows our jobs to keep pace with the focus on the high value tasks, enabling job satisfaction and empowerment. 

Case Project 2: Inpatient Ward Transformation (Ward of the Future)

Impact

• 80% of the medication dispensing workflow is automated

• Rework rates have dropped from 30% to less than 5%

• 19 headcounts redeployed to other value-added functions 

• Waiting time at the pharmacy has improved by 60%

• Patient satisfaction scores have improved by 14%

Intervention:
1. Care/Process redesign

• Re-engineer medication 

ordering process to 

move upstream to clinics

2. Automation, IT, 

Robotics Innovation

• Leverage on robots to 

automate picking and 

packing process

• Reduce errors

Reduce needless 

waiting time

3. Job Redesign

• Redeploy backroom 

pharmacists to value 

add via patient-fronting 

roles i.e. counselling 

and dispensing Redeployment 

of manpower

Reduce 

workload

Impact

• Nurses walk an average of 3.9km less during shifts

• Direct patient care time has increased by 24.8%

• Staff satisfaction scores have improved by 6%

• Attrition rate has decreased from 8% to 6%

• Patient satisfaction scores have improved by 7%

• To address the increasing complexity of care required for an aging population, TTSH 

embarked on a project to transform inpatient care delivery and nursing profession. 

• Leveraging on system-level innovation, the project aimed to improve availability of 

nurses to patient, increase inter-professional collaboration, increase patient and 

family engagement, improve resource management, and patient safety.

Intervention: 1. Care/Process Redesign

• Improve management of complex 

care and strengthen standard care 

through infrastructure 

refurbishment; decentralized 

nursing workflow etc.

2. Automations, IT and 

Robotics

• Remote vital signs monitoring

• Algorithm-driven matching of 

bed request to allocation

• Automated close loop 

medication management etc.

3. Job Redesign

Role enhancement to increase in 

productivity through e.g.

• Cubicle based nursing

• Nurse-led wards rounds

• Ward Resource Nurse for 

management of complex cases

Increase value

Improve outcomes
Reduce non-clinical, non 

value adding activities

Redeployment of 

manpower

Effects of Change

The innovation cycle has been applied in major hospital projects.

Case Project 1: Outpatient Pharmacy Transformation
• TTSH provides majority of its outpatient pharmacy services through a centralized 

Pharmacy, where after a doctor’s appointment, patients would bring their 

prescription orders to the Pharmacy, and wait for their medications to be 

prepared. 

• The process of prescription filling is manual and tedious, and gives rise to high 

near misses error rates and low productivity. 

• Patients also wait relatively long, and rework rates are high.

• Leveraging on system-level innovation, the project aimed to improve patient’s 

journey to achieve zero needless wait and zero errors.


