
DESIGNING FOR HEALTH IMPACT IN A 
DIGITAL WORLD

16/9/2019
© 2019 National University of Singapore. All Rights 

Reserved.

TAMSIN GREULICH-SMITH

CHIEF, SMART HEALTH LEADERSHIP CENTRE

OVER

GRADUATE

ALUMNI5,500
OFFERING OVER

120
ENTERPRISE IT, INNOVATION

& LEADERSHIP PROGRAMMES

TRAINING OVER

120,000
DIGITAL LEADERS

& PROFESSIONALS

1

22 August 2019



NUS-ISS Smart Health Leadership Centre

16/9/2019 © 2019 National University of Singapore. All Rights Reserved. 2

Vision

To transform the 
future 
experience of 
health through 
data, 
technology and 
design



“a century ago...most 
doctors...couldn’t offer 
sick patients many 
treatments that actually 
worked. 

What they could offer 
was reassurance, 
comfort, communication 
and empathy”

16/9/2019 © 2019 National University of Singapore. All Rights Reserved. 3



We focused more on patient 
experience when we had fewer 
solutions to improve health 
outcomes
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The role of data and technology in medicine has become 
increasingly integral to healthcare

In 1858 Florence Nightgale’s data visualisations established 
the facts behind Crimean War army death rates

Legend:

Battlefield 

Other causes

Preventable 

diseases
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In 1896 
Baltimore’s 
Department of 
Health uses 
Herman 
Hollerith’s 
tabulating 
system for 
recording vital 
statistics
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NASA was exploring remote healthcare for astronauts 
from the 1940s & telesurgery from the 1970s
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First artificial pacemaker is 
installed
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1985: PUMA 560 - 1st surgical robot
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The growth of technology and data-
enabled solutions in healthcare didn’t 
keep pace with evolving needs
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Lancet. 2016 Apr 9; 387(10027): 1513–1530.

doi: 10.1016/S0140-6736(16)00618-8

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5081106/
https://dx.doi.org/10.1016/S0140-6736(16)00618-8


Today’s healthcare system

Increasing complexity of care 
– multiple chronic conditions
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The proportion of older adults with three or 
more chronic diseases nearly doubled from 
2009 to 2017, a local study has found.

More Singaporeans aged 60 and above are 
also having difficulty carrying out activities 
of daily living.

Ref: Transitions in Health, Employment, Social Engagement and Intergenerational Transfers in Singapore 

Study, Duke-NUS Medical School's Centre for Ageing Research and Education, and the Ministry of 

Health. From The Straits Times, 8th May, 2019



Today’s healthcare system

Aging population: 

By 2030, a quarter of 
Singaporeans will be 
over 65 years of age

Consumption of 
healthcare increases 
with age
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Today’s healthcare system

Manpower shortage – insufficient nurses and doctors
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Trying to meet 
demands with 
new 
approaches –
where does 
technology 
and patient 
experience fit 
in?
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Citizen expectations have changed
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From 

linear

to 

complex

From 

transactional

to 

partnerships

From 

expert 

control

to 

co-creation

From 

products

to 

outcomes

From 

responsive

to 

predictive

From 

general

to 

personal

From 

bounded

To 

boundary

-less



Digital citizen expectations

I want instant access

I want simplicity

I want transparency

I want to understand

I want choice

I want to make decisions

I want trust

I want to be empowered

I want to feel valued

16/9/2019 © 2019 National University of Singapore. All Rights Reserved. 17



Patient expectations?

The highest standards of clinical excellence?

Strong track records in patient safety?

Continuous improvement?
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Patient expectations?

They want to be able to take these things 
for granted:

• Clinical excellence

• Patient safety

• Continuous improvement

These are behind the scenes challenges 
for healthcare providers to address.
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Living the Patient Experience
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Here’s the thing about 
healthcare – when we need 
it, we are vulnerable

We want human care

Empathy makes all the 
difference

And we remember 
experiences as a whole 
rather than singular 
interactions



“Kevin Speaks”

our purpose comes from 
those we serve

Kevin says care is best 
when:

“They tell you what is 
going on right away”

“You get the same 
answer from everyone”

“They don’t make you 
scared.”
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The medical residents said..

“that’s unrealistic”

“we’re so busy!”

“doesn’t he know he’ll have to 
wait?”
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What else do patients want?

Patients are concerned about the emotional 
aspects of experience, not just the clinical: 

• Be there for me

• Make it easy for me

• Listen to me

• Respect me

• Understand me

• Remember me 

• Explain to me

• Reassure me

• Care for me

• Heal me
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Digital consumer expectations Versus PX 
expectations

I want instant access “be there for me - wherever, whenever”

I want simplicity “make it easy for me”

I want transparency “be honest with me” 

I want to understand “explain to me”

I want choice “trust me”

I want to make decisions “listen to me”

I want trust “understand me”

I want to be empowered “remember me” 

I want to feel valued “respect me”

+ “reassure me”

++ “care for me”

+++ “heal me”

16/9/2019 © 2019 National University of Singapore. All Rights Reserved. 25



"Over and over and over again, 
the drivers of exceptional 
experiences are the moments 
with the doctors and the nurses. 
There’s still something sacred 
about that moment.

“So how we’re training, how 
we’re teeing up, how we’re 
using technology to extend 
and support that relationship is 
how we should be placing our 
bets.”
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Cleveland Clinic Chief Experience Officer 
Adrienne Boissy



But is patient experience simply about meeting the 
emotional expectations of patients? 
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Can PX and 
technology 
come together 
to help us solve 
our healthcare 
challenges? 
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MOXI: Do nurses need to be human?

From quality to value



Freeing up nursing time to care

• Moxi has reduced the cognitive load of nurses – the 
robot has learned what is needed and does it without 
being told

• This required 150 hours of ethnographic research to 
inform design requirements

• Plus further testing and iteration once piloted

• Resulting in 30% of non-clinical nursing tasks being freed 
up, for nurses to spend more time with patients



PX impacts

• Key to success was the design of non-threatening 
behaviour in Moxi
• It moves in human ways, even though it need not

• Its scale has been reduced to be less intimidating

• Patients became fascinated so designers 
integrated superfluous activities into Moxi’s
behaviour, and between tasks it performs social 
activities which have been found to have positive 
impacts in patients



Even the sceptics fell in 

I want to feel 
valued: 

“respect me”



The role of PX 
and technology 
in moving 
beyond hospital 
to community



From hospital to community

do hospitals 
have to be 
places 
patients go 
to? 



internet hospitals

I want instant 
access “be there 
for me - wherever, 
whenever”



mobile hospitals

I want instant 
access “be 
there for me -
wherever, 
whenever”

I want 
simplicity 
“make it easy 
for me”

I want to 
understand 
“explain to 
me”



self-monitoring

I want to be 
empowered 
“remember me” 

I want to feel 
valued “respect 
me”



doctor in the house

I want instant access 
“be there for me -
wherever, 
whenever”

I want trust 
“understand me”

I want choice “trust
me”

I want to make 
decisions “listen to 
me”



home rehabilitation



NUS-ISS Serious gaming for stroke rehab

https://www.youtube.com/watch?v=ogI6IRPEXFU

I want 
simplicity 
“make it easy 
for me”

I want to be 
empowered 
“remember 
me” 

https://www.youtube.com/watch?v=ogI6IRPEXFU


The role of PX 
and technology 
in moving 
beyond 
healthcare to 
health



From healthcare to health

do we need healthcare, to be healthy? 



personal risk insights

I want 
transparency “be 
honest with me” 

I want trust 
“understand me”
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Personal nutrition
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I want instant access “be there for me -
wherever, whenever”

I want simplicity “make it easy for me”

I want to understand “explain to me”

I want choice “trust me”

I want to make decisions “listen to me”

I want trust “understand me”

I want to be empowered “remember 
me” 



personal fitness

I want simplicity 
“make it easy for me”

I want transparency 
“be honest with me” 

I I want choice “trust
me”

I want to make 
decisions “listen to 
me”

I want to be 
empowered 
“remember me” 
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digital mental wellness

I want instant access “be there 
for me - wherever, whenever”

I want simplicity “make it easy 
for me”

I want transparency “be honest 
with me” 

I want to understand “explain 
to me”

I want choice “trust me”

I want to make decisions “listen 
to me”

I want trust “understand me”

I want to be empowered 
“remember me” 

I want to feel valued “respect 
me”
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injury prevention
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I want instant 
access “be 
there for me -
wherever, 
whenever”

I want simplicity 
“make it easy 
for me”

I want trust 
“understand 
me”



NUS-ISS i-gait system

Integrates user gait data, with pre-trained gait data, machine 

learning and haptic stimuli

I want choice “trust me”

I want to make decisions 

“listen to me”

I want trust “understand 

me”

I want to be empowered 

“remember me” 



https://www.youtube.com/watch?v=ZbrFH2m0tgA&t=216s From Channel News Asia 2018

https://www.youtube.com/watch?v=ZbrFH2m0tgA&t=216s


integrated care pilot

A data-driven project 
designed to deliver 
integrated care for 
seniors and increase 
patient 
empowerment with 
the objective of 
improving health 
outcomes.

http://www.lionsbefrienders.org.sg/


I want instant access 
“be there for me -
wherever, whenever”

I want simplicity 
“make it easy for me”

I want choice “trust
me”

I want to be 
empowered 
“remember me” 



Why does digitally-enabled PX matter?
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• An empathic patient experience can help 
healing: anxiety & fear delay healing

• Effective, empathy based engagement builds 
strong trust-based relationships: if we want 
patients as partners in their own health 
(supporting preventative health strategies), we 
need to positively engage and motivate them

• The bottom dollar: poor patient experience will 
drive your customers elsewhere 

• The role of data and digital allows us to maintain 
patient engagement and monitoring beyond 
our individual capacities – it augments and 
scales the healthcare professional’s service

• Data-informed PX allows us to personalize our 
patient strategies with powerful insights



The role of digitally-enabled PX 
in risk management

Accuracy of diagnosis:

• PX: I want trust 
• RM: reduced likelihood of 

treating the wrong condition, 
and potentially worsening the 
condition
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The role of digitally-enabled PX 
in risk management

Earlier detection of 
disease:

• PX: I want instant 
access 

• RM: reduce time spent 
before correct 
treatment 
commences; reducing 
likelihood of condition 
deteriorating or 
reaching irreversible 
state
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The role of digitally-enabled PX 
in risk management

Personalised medication 
dosing e.g DNA profiling

• PX: I want simplicity 

• RM: reduce likelihood of 
adverse side effects; reduce 
likelihood of delays in 
response to treatment, and 
hence possibility of 
condition deteriorating
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Opportunities

• Digital technology and Artificial Intelligence 
allow us to gain insights around PX in 
powerful new ways, and to support 
strategies for improved health outcomes

• Number of data collection points during a 
patient journey are considerable

• Push & Pull opportunities to better 
understand patients and nudge behaviours 
for improved health outcomes & 
healthcare experiences
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Challenges

• AI and digital technology do not meet the full 
range of patient expectations – we still need a 
human touch

• Data privacy & security controls limit how you 
can collect and use patient data and 
feedback

• Ethics considerations may prevent full AI 
potential being realized

• You should not place all your trust in digital or 
AI solutions – augment rather than replace the 
clinician

• Those key to ensuring positive PX may not 
have the skills to make sense of data  - those 
who understand the data may not appreciate 
the context
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Digitally-enabled PX should be based upon…

thnographic research for a strong value proposition

aking solutions easy, intuitive  & non-threatening

ersonalisation, for resonance and impact

cceptance of REAL user behaviours  

hinking about the risks of digital solutions

aving options - design for the breadth of user needs 

ou are not your user mindset! Co-design solutions 
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Thank You

tamsin@nus.edu.sg

www.iss.nus.edu.sg/SmartHealth

@SmartHealth_NUS
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