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Beyond the Headlines

Innovation is more complex and human than robots or AI

Reality Check

$240B invested, yet 70% of implementations fail

Our Focus

Distinguishing myths from realities in healthcare transformation



Finding Truth

Separating hype from impact

Challenging Assumptions

Questioning common innovation beliefs

Evidence-Based Approach

Using data to validate real solutions

Myths vs. Realities



Myth 1
Technology & Innovation Will Solve All Problems



Reality
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Innovation Does Not Equate Progress



Reality
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Pitfalls Still Exist



Data Quality & Bias
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Rubbish In, Rubbish Out

AI is only as good as what we train it on

Rules of Traditional Statistical Analysis Apply

• Representative dataset

• Confounders 

• Bias 

• Data purity 



Myth 2
Innovation Means Disruption



Reality
Kaiser Permanente Teleconsultation Program



Myth 3
Innovation Will Improve Wellbeing



Reality
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Psychological & Social Impact

Tech Addiction

Constant Health Monitoring

Obsessive /Abussive use of Health 
Tracking Apps

Patient Anxiety

Doctor-Patient Relationship

Dr Google / Dr AI

Misinformation and Distrust 

Medical Education

AI in Exams

Erosion of Core Knowledge

Diminishing Clinical Experience



Existential Crisis for Healthcare Workers?
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Is it Real?

Potential replacement of healthcare workers

Most at risk

• Non-procedural clinical specialties

• Consultation roles

• Low-level physical tasks

• Certain simple procedures



Our Own Lessons



NUHS Mixed Reality Program

• Leveraging on Mixed Reality

• Enhance clinical capabilities

• Improve clinician experience

• Improve patient outcomes

Restricted



How it All Began
From Idea to Implementation

Dec 2019: 

Halfday 
Microsoft and 

NUHS 
Workshop

Jan – Feb 2020: 

Project outline 
discussion and 

ideation

Mar 2020: 

Finalisation of 
POC project 

and 
partnership 

with apoQlar

Aug 2020: 

First 3 devices 
in NUHS

Sept – Dec 
2020: 

POC and trial 
period

Jan 2021:

Strategic 
Program under 

NUHS



The Myth
Opportunity to change and disrupt the way we practice Medicine



The Reality
Not That Straight Forward

• Gartner Curve

• Adoption Issues

• Implementation Hurdles

• Use Case Selection

• Loss of Interest

Aug 2020

Jan 2021

Oct 2021 – 
Jun 2022

Jun 2023



Breakthrough
How Do We Move



Human-Centered Design

Starting with patient and provider 
needs

Evidence-Based 
Implementation

Building evaluation from day one

Ecosystem Collaboration

Breaking silos between 
stakeholders

Breakthrough Integration Models
Keep the Important Things in Mind



Human-Centered Design
Staying Human in a Digital World









Ecosystem Collaboration
Find the Right Partners



Maintenance

Long-term integration and sustainability

Implementation

Process efficiency and fidelity

Adoption

Staff and organizational uptake

Effectiveness

Clinical and operational outcomes

Reach

Patient population impact

Evidence-Based Implementation



How Did We Fair?



Human-Centered Care
Use Case as our Core



Planning for Graft Reduction



Rib Tumour Localisation and Excision



Life Changing Application



Ecosystem Collaboration
Found our Soulmates



NUHS Hybrid Architecture
Project Daedalus 



Dedicated Indoor 5G Network
Dedicated Service with no Public Interference 





Evidence-Based Implementation
Found our Data



Where is the Evidence?
Following the Numbers

KPI Target Outcome

Commercial Deployment and 

Operationalisation

For system sign-off and deployment 

before end of project term

NUH 5G network signed-off and 

operational since November 2023. Met 

target expectations

Professional Training 30 staff to be trained in the use of 

Holomedicine and Mixed Reality in 

clinical and training use cases

40 staff have been trained till date. 

Exceeded target expectations

Reduction in Surgical Time Reduction in surgical time of 10-15% 

compared to standard practice

1. Thoracic surgery: 30-45 minutes reduction 

in operating time (16-25% reduction)

2. Paediatric Liver Transplant: 45-60 minutes 

reduction in operating time (8-10% 

reduction)

3. Laparoscopic Adrenal Surgery: 45-60 

minutes reduction in surgical time (30-

40% reduction)





AWS 
Kendra

NUHS Production LLM Architecture
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OneNUHS 
Chatbot/app

RUSSELL
Chatbot

DAI/EAI 
landing 

page

Content 
filter

P
re

-train
ed

 sp
ecialized

 
co

rp
u

ses

Secure info 
corpus

Medical 
Education

Secure 
English 
tasks

Internet compartment

AWS
Healthcare
Commercial
Cloud

Intranet compartment

MiSSi Logic 

Application
Layer

EAI
EAI Kafka 
streaming 

data

Call 
center 

CHAMP

NCIS oncology 
Chatbot

Routing 
service

Corpus  = a set of curated documents

AI tumour 
board

MS CRM

MiSSi 
Robot 

EPIC

Whatsapp 
Chatbot

AI ward 
rounds

AWS bedrock

Surgery

Oncology

Medicine

Paediatrics

Orthopedic

Obgyn

Ophthalmol
ogy

Radiology/
pathology



Hurdles and Limitations
Translating from Bench to Bedside

Technology 
Readiness

Data Security

Governance and 
Regulations

User Acceptance 
and Readiness

Systems Acceptance 
and Readiness

Restricted



Lessons Learnt
Growing Pains

Choose your 
use cases wisely

1

Keep ethical 
considerations 
in mind

2

Explore every 
opportunity

3

Always open 
your doors, but 
be cautious of 
who you let in

4

Be prepared to 
make costly 
mistakes

5

Be prepared to 
be dismissed / 
ridiculed 

6

Keep the 
original 
motivation in 
mind
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Lessons Learnt
Dare to Fail?

Dare to Fail
Knowing 

your limits

Self 
evaluation

Staying 
focused

Renegade 
energy

Pushing 
boundaries





Providers

63% burnout rates post-pandemic

Payers

$4.3T US healthcare spending (19.7% 
GDP)

Patients

Increasing demand for digital solutions

Regulators

Country and Region Specific

Investors

Shift to sustainable business models

Stakeholder Ecosystem
Understand and Evaluate



Value Alignment

Economic, clinical, and operational value within 24 months

Implementation Science

CFIR framework with champions at every level

Patient-Centered Outcomes

Beyond clinical: quality of life, access, experience

Next Steps

Assess readiness, build cross-functional teams, create safe spaces

The Path Forward
Practical Steps



Healthcare Innovation Success Factors

Clinical problems and 
clinician drivers 

Data, data, data

Core Team

Scalable, secure 
hardware and Software

Clinical trials and 
Clinicians

01

02

03

Foundational factors:
• Funding
• Ethics
• Trusted custodian 
• Central governance
• Freedom to innovate and 

implement

04

06

05 Deployment Platforms/ 
Productisation



‘Do Not Fear Failure, But Be Afraid of Not Having The 
Opportunity to Succeed’

Restricted
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Thank you.

Restricted
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