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Introduction

We have seen phenomen@ianges in technologoever the last 3 or 4 decades but
Xcost has also spiralleg dzii 2 F 0O2 y O NEBadmXddTechkology arfd a

Innovation

We will look at

1. The role of technology in the delivery of Healthcare

2. Some of the recent developments and their impact on nursing and how we treat

patients

3. Lessons we can learn from other technolatppendent industries on how trends might

extend into the future
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1. The role of Technology in delivering Healthcare

40 years ago
none of these
existed

|rregu|ar Cardiac wlmplantable pacemakers and defibrillators enable p

Rhythm

otherwise debilitating heart irregularities to live nor

O

Coron ary artery wAngioplasty has alleviated symptoms of recuing chest pain in
millions of people
decease

wA:trtificial hips and knees have permitted more active and
independent lifestyles for many who would otherwise be invalid

Diabetes wPortable blood glucoses monitors enable diligent patients with
diabetes to live long and normal lives, escaping the the devastating

mMan agement complications of their disease




1. The role of Technology in delivering Healthcare

So what do we spend on Healthcare?

Total Health Expenditure as %of GDP
Gountry or Area %of GDP Gountry or Area %of GDP
World 9,9 Sub-Saharan Africa 55
Botswana 5,4
European Union 10,0 Mozambique 7,0
United Kingdom 9,1 Namibia 8,9
United States 17,1 South Africa 8,8 —— R320bn
Zimbabwe 6,4

C N2 WolddBank - World Development Indicators 20£7
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So how much is R320bn per year?

R1.2bn per day

If we Invite a new group of people tall up Loftus
Stadiumevery day
We will be able to giveeach persorkR22mileveryday




Preston Curve: Life Expectancy vs GDP per Capita
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Life Expectancy

The majority of this increase in quantity and quality of life is attributable to improvement in health as
result in improved healthcare (Cutler et al. 2006).

A é. Up to 1900: | ncrease mostly driven by | mprovemer
A Large scale interventions like filtering and chlorination of water, removal of waste, building of sanitation
systems, etc.
A During 1900 the improvement in health has been as a result of more specific discoveries and
consequent interventions.
A Early on, these included vaccines for a host of microorganism from rabies and tuberculosis to measles
mumps and hepatitis B.
A Then, antibiotic developed in the 1930 and 1940 had a significant impact on mortality from infectious
diseases
A Finally, in the post-World War 1l era, medical interventions focused on specific causes of mortality has
been most important.
A For example, the reduction in cardio vascular disease mortality accounts for 70% of the increase in life-
expectancy in the USA between 1960 and 2000.
A Medical advances account for two-thirds of the reduction in cardio vascular mortality and Health
Technology plays an important role in the implementation of these advance
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Mortality From Infectious Disease and Cardiovascular
Disease, United States, 19@2000
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So What?

What Nordhaus(2002) tells us is that:

Over the 2@ century

economic value of the
Increase In Life
expectancy

growth in nonhealth-
GDP

Murphy andTopel(2005), who measured both the value of mortality declamslthe
benefits of better health for the living, estimate that, between 1970 and 20@0annual
value of increased longevitwas abouthalf of conventionally measured national income

AN\ Leadin
000 @ qusing
S Minds

ooooooooooooooooooooooo Cutler D, Deaton AerasMuneyA. Journal of Economic Perspectivé®lume 20, Numbert3Summer 2006 Pages 97120

eeeeeeeeeeee



This talks to Health in its entirety what about Health Technology per se ?

Skinner andStaiger(Review of Economics and Statistics, December 2015)

Technology Diffusion and Productivity Growth in Health Care

A Macroeconomicmodel to explain empirical patterns of survival gains in heart attacks
A Using2.8 million heart attachpatients during 198004 (USA Medicare Database)
A They considered 3 highly effective and higtigt effective innovations
A They demonstrated that theospitals which rapidly adoptedhe new innovations had
a 3x improvementin survival gaincompared to those with diminished rates of

adoption

ooooooooooooooooo Cutler D, Deaton AerasMuneyA. Journal of Economic Perspectivé®lume 20, Numbert3Summer 2006 Pages 97120

Nurse Leaders



Cutler and McClellan, Health Affairs, 20, no.5 (2001)
Is Technology Change in Medicine Worth it?

They studied technological change in 5 condition:

C2 NX

Heart Attacks

Low-birthweight infants,

Depression

Cataracts

X i KS SkEedeit¥fithd t8dRnology changer outweigh the cost
For Breast Cancer

Thecost and benefit was about equal . da‘ewas
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2. Recent development and their impact on how we treat patients

www.medicaldesignandoutsourcing.com
GHN YSRAOI {dzLIRS @R OS5 yYHBIRNII 2 1y 26¢

Enablingvery early
mobilization for critically ill
patients in the intensive
care unit

The systems would replace
manual VEM, in which
clinicians must manipulate

and help move a patientos
body upright. Normally, such a task takes three to four nurses and

a separate bed, but Reactive Robotics is hopeful its
system could operate with the help of only a single
individual
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2. Recent development and their impact on how we treat patients

www.medicaldesignandoutsourcing.com

Gun YSRAOL {dzL RS @REA yBBRNI 2 SPRY Health

A Theclinical grade wearableontinuously and
passively collectsital signswhile streaming the
data to ananalytics platform

A The analytics uses machine learning to identify
early symptomsof deterioration before the
symptoms aresven noticeable to patients

A Healthcare providers caien interveneas
necessary to provide the best treatment.
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2. Recent development and their impact on how we treat patients

www.medicaldesignandoutsourcing.com

GHN YSRAOI fdzLRS @R W05 yBBIRNII 2 (Y26 ¢ Sonex

SonexHealthis the developer of the S&neMicroKnife It treats
carpal tunnel syndroman a novel fashion that allows carpal tunnel
release to be performed in a surgery centre or office setting.

A The requiredncisionhas been reduced fro0mm to 5mm ——
A No post operativémmobilisationis necessary avel LG

~~

A Recovery time isastly reduced l, Tﬂ.# /__wedin

Tendons %
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2. Recent development and their impact on how we treat patients

www.medicaldesignandoutsourcing.com

Grn YSRAON W Jas GRAA yBBIRNTGG 2 | y 2 4 £€llisBiologics

PrellisBiologics is auman tissue engineering
company developing a proprietary ladesised 3D
printing technology to create functional human
organs and tissues.

A The technology focuses on building
microvasculatureto ensure organs arproperly
suppliedwith oxygen and nutrients.

A They can build microvasculature and additional
layers of tissuéast and with singlecell
precision
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2. Recent development and their impact on how we treat patients

www.medicaldesignandoutsourcing.com
GHn YSRAOL WS @RAA yBBIRNIG 2 1 y 2 S2Y Zero Diagnostics

A Day Zero Diagnostics is developing a new class ¢
diagnostic that rapidly tests patients to
determine theright antibiotics to use in a given
situation.

A With in 5 hourg; rather than 23 days with
current systems

A Enabling transitiomway from broaespectrum
antibiotic.

A Day Zero uses the entire genomic sequence to
identify a comprehensive range of bacterial
pathogens and their resistance characteristics

DZD COMBINES...

WHOLE GENOME
SEQUENCING MACHINE LEARNING BIG DATA
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2. Recent development and their impact on nursing

Huston, C., (May 31, 2013) OJIN: The Online Journal of Issues in Nursing Vol. 18, No. 2,
Manuscript 1.

The Impact of Emerging Technology on Nursing Care: Warp Speed Ahead

Technology |Benefit Challenges
Genetics and [The majority ofdisease riskhealthiMany nurses currently in practi
Genomics conditionsand thetherapies usedknow little about geneticsand

to treat those conditions have a |genomics and lack the
genetic elemeniinfluenced by  |competence needed to
environmental, lifestyle, and otheeffectively counseandteach
factors thereforempacting the  |patients in this regard.
entire nursing profession
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Huston, C., (May 31, 2013) OJIN: The Online Journal of Issues in Nursing Vol. 18, No. 2,

Manuscript 1.

The Impact of Emerging Technology on Nursing Care: Warp Speed Ahead

Technology

Benefit

Challenges

Less Invasive an
More Accurate

Noninvasive/minimally invasive tools
for diagnostics and treatment genera

Therate at which noninvasive and
minimally invasive tools are being

Records (EHR)

Tools for result inlower patient risk and cost |introduced makesongoing
Diagnostics and competencyregarding their use a
Treatment challenge for nurses.

Electronic Healthcare providers have access to I[mplementationcosts getting
Healthcare critical patient information from computers to talk to eaclother and

multiple providers, 24 x 7, allowing fo
better coordinated care

In the EHR continue to challenge it

debates abouts K 2 & zZhe datad

required implementation.

The Forum for Professiona

REAF 1Y

consu

ng



3. Lessons we can learn from other technoledgpendent industries

on how trends might extend into the future

Engineering

Management

Technology
Management

Disruptive

Innovation
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e “Clayton Christensen has done it again . ...
ﬁi’lalw BUSINESS CL ASSICS The Innfrva_tar 's Precription might just mark
Education the beginning of a new era in health care
—MICH 08" Mayor of New York Cit;

Innovator’s
Prescription

{ A Disruptive Solution for Health Care J

Clayton M. Christensen

BESTSELLING AUTHOR OF THE INNOVATOR’S DILEMMA
Jerome H. Grossman, MD ¢ Jason Hwang, MD




Disruptive Innovation

Disruption is a predictable pattern across many industries in which
fledgling companiesisenew technologyto offer cheaper and

iInferior alternatives to products sold by established players. The new
SYUNFyiGdQa 2FFSNRAY & maeX bINBxESdwhag S N
the market requires and then it overtakes the establish player

Thelncumbenttreat innovation as a .““o\la“o“
series of incremental improvements. \

1 They focus on improving the quality of
their premium products to sustain
their current business model.

777777 Minimum
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, customer
need

Quality

bz, _ Time
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Disruptive Innovation

Thedisruptorsintroduce new

2 products that at first do not seem like
a threat. The products are cheaper,
with poor quality

Minimum
,,,,,,,,,,,,,,,,,,, S Y . Customer

0O need
NO‘NQ \
s

Quality

Over time,disruptorsimprove their
products, the flashpoint comes when
3 UGKSAN LINPRdAzOGAa 06SO2¥S| a3d22R S
for customers. Now they grow their '
YiEN]SG akKiNB FyR | dzed
the incumbent ‘

Minimum
customer
need

s
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Disruptive Innovation- Examples

Computers Apple Mac, IBM Mainframes Afforable computing power

Advertising OLX Newspaper Afforable + convenient way of
communicating with customer

Music Apple iTunes Record production Afforable + convenient way of
acquiring music

Healthcare Day Hospital General Hospital Afforable + convenient way of
delivering specific procedure
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Disruptive Innovation

A

Complexity of
diagnosis and
treatment

Performance
, that patients
need or can use

Time
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Disruptive Innovation Growth waves of centralisation
and decentralisation

: D
Before modem Industries  \\e wrote letter Decentralised
emerged, thing were home

always done by hand

~When modern technology comes, it brings
quantum improvements in Telegraph used Centralised
guality/speed/cost but the equipment is Morse code

) . Post office
complicated and expensive y
-\\.
The cost and
inconvenience of create = Decentralised
the impetus for Wire-line SEoE
disruptive innovation = telephones
\"‘.
Even further o { dzLJS NE

convenience and Mobile Decentrz;yiseq o
speed required phones A KSNBJSI
< | e2dz | NBé€




general communication between two parties

S1E10[S80) ) postal service

Stage 1l wTelegram
S’[age %/ wLand line telephones

w Mobile
Stage 3 telephones
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general noninvasive assessment for various diagnosis

w stethoscope identify
problems and make
diagnosis

Stage 1 w Ultrasound in radiology

see soft tissue in motion

w Smaller mobile ultrasound in
Stage 2 many specialist practices

w Handheld
ultrasounds any GP
G2 G1F1S | alj dza
f2213¢€




