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Paradoxes
in medical
technology

As medicine becomes more high-tech,
doctors need to be more high-touch.
And as it becomes more specialised,
more good generalists are needed.
These are some paradoxes driving

the medical technology field today.

Ho Kwon Ping

: humankind’s ultimate goal - the

significant prolongation of life
itself - the justa

Scientific and technological
innovations usually come in waves
or cycles,and many observers
believe we have already passed, or
will soon pass the peak of

: tiny fraction of whatis to come.

Though the field of life sciences

: willinevitably involve every

discipline from biomechanics to

computing sciences, the greatest
H impactwillbe onandthrough

I et-b:
determinedi mnovanons

Iwould like to highlight a few
in the future world

Digital ill
undoubtedly still wreak major
changes to the future of work, the
organisation of companies, and so
forth. But further disruptions will
follow the law of diminishing
returns. 5G Internet technology
will be like moving from the steam
train to the shinkansen high-speed
train: i inspeed but

: where medicine and technology

: areexponentially intersecting.

: ETHICAL DILEMMAS

i The first paradox of technological

change s that it is simultaneously

: both positive and negative to
: human progress, leading to
A aldi

not fundamentally different.

Change hasadialectical nuance
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disalso bad. The global

will just sh new
features, unlike when the first
AppleiPhone was launched.

Instark contrast, the world of
medicine and life sciences is just on
the cusp of anew cycle of

spread of

: fakenews P
: . Th

social
media enabled the liberation of

: oppressed peoples, but these

Thi ialincrease in the

: original idealistic visions als:
: resultedin adystopwn world of
dby
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orwhat
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discoveriesand i , which
are revolutionary because of their
impact on the very nature of life
itself, and on the structure and
texture of human society.

The last major medical revolution
was arguably the discovery of
bacteria several cenmnes ago,
whichled to the entire d
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i the Malthuslan 1 nightmare of cycles
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some call medtech, willironically

asacoreattribute of
young ydoctors, high skillsin

butit also led to

science, coding or

ption to
socialrelations.
Thisduality in any kind of

lechnologu.al change willlead to

This

microbiology, the development of
antibiotic medicine and its impact
on human life. However, this, too,
has run through its innovation life

cle.

Onthe other hand, many decades
ago, the discovery of DNAled to
gradual advances in molecular
medicine, but it was not until
genome sequencing, which
enabled dramaticadvances in
genetic engineering, that we are
now ataninflection point in the
discipline calledlife sciences.

Life sciences is exactly what the
word implies: the ability to
manipulate, alter and extend the
fundamental essence of human
existence - life itself.

Young people will be in the thick
of this cycleand entering the world
of medicine in possibly the most
exciting time in the pastand
present century. From cell-based
meat substitutes to genetic
prevention of hereditary disease,
from the commercial cloning of
organsand entire creatures to

; pure

 canbe seeninthe controversy over
i stemcell research and human

: cloning, to name just two obvious

: examples.

Those who specialise and then

¢ excelin highly focused fields of

: research must be keenly aware of

: thebroader context of ethical

: responsibility for the social impact
i oftheirresearch findings. They

i cannothide behind the false vexl of

: learningand solve logical

d ding ofalgorithms. That

willall be done by computers,
¢ whichcan exhibit machine

According tothe International
LongevuyCemre the Asia-Pacific
: regionis by f the

predictive, precisionand

s~ —

Amid all the excitement about

-some of

oldest regions in the world, with

: about 60 per cent of the world's
: total population of persons aged 60

yearsand above. Singapore today
anks among the top 25 per cent of
over 200 countries with the highest
percentage uf old persons.

limb

suchas medical diagnostics faster
thanany human doctor.

Inaworld of medtech, the human
doctor must mediate between the
cold, logical conclusion of medical

: scienceand the recipientof these
: conclusions - the human patient.

By 2050,
further up in the demographic

i rankings (we love rankingsasa

nation) tobe among the top 10 -

: not10 per cent - of the oldest

ountries in the world, making us
what demographers calla
super»aggd" society.

i the outcomes of i increasing medical
i specialisationand d hic

: medicine that borrows the best of

: bothworlds by scientifically

: reconciling what previously

i seemedtobeirreconcilable

: differences inapproach.

: Thishasgiven much more

¢ evidenceand science-based

i credence totraditional Chinese

i medicine, Ayurveda, homeopathic

: medicine,and allowed them to play

i bothacomplementaryand

¢ supplementary role inan overall
more integrated approach to the

i healingof diseases.

i Thesearejustafewofthe

¢ contradictions you will encounter.

i There willbe many more,anditis

: onlywhenmedical practitioners

: observe,understand, considerand

: thenreconcile dilemmas, paradoxes

and contradictions - I callit the

‘Asking Why” approach to life - will

: theybebetter thanamachine.

: THE ROLE OF ELITES
i Asdoctors, youare already
members ofan elite, butas
Duke-NUS graduates, youare an
evenmore privileged and exalted
sub-species.

Inthe current global mood of
: radical populism, you will feel
: enormous pressure to downplay
: anddenyyour elite status.
:  Todownplayisgood - wearean
: egalitarian society where any
: display of superiority, whether
¢ intellectual, economic, political or
inany other form, is frowned upon.
Todeny, however, isbad, because it
implies you donot recognise that
your special privileged status also
: brings enormous responsibilities.
i Elites have always existed, and
: ironically never more so than in
: those social groupings that profess
: thegreatest equality, suchas
i pseudo-utopian cults or
i proto-communist societies.
i Whatmarks the progress of
: humankind is notareduction in the
: existence of elites, but their
: increasing subordination to the
: values of egalitarianism and the
: increasing fluidity of their
: membership.
:  Thisis how societies progressed
i fromaristocracies to meritocracies,
: fromabsolute monarchy toliberal
i democrad
ln recent decades the

i longevity - is the stark reality that

the practice of medicine isnot just

: aboutscientific advances, but also
: about humane and holistic patient
: care.

Afterall, the concept of hospitals
derived from the word hospitality,

i which hasasits origins the Latin
: word for guest or stranger, hospes.

But this also means that the

: mission ofa hospital is not simply
i tocure, butalso to care for, the
: patient. New forms of

: Morethan lawyers,

: otherprofessions, the doctor deals
: withahugely complex range of

: human emotions, much of whichis

notrationalatall.

: withina smg]c gcneranon -

d hospitals, the

aim of which is to persuade people

in

gage in more p
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Adoctor, evena medical

researcher, isnotjusta scxennst
: butalsoandaboveall,a

i Adoctorisalsoah

empathy for emotional needs, for
youare not just medical engineers.
of soulsin

: whose primary role s to heal

peopleand to dono harm.

: THENEED FORINTUITION
: Thesecond paradox is that the
: more sophisticated the

technological change, the more the

i change-leaderswill need tobe

: intuitive rather than simply clever
i andrational. In other words, the

: more high-tech the change, the

: more high-touch you need to by

: their most desperate and

: vulnerable moments. That calling -
: embodiedin legends such as Albert
i Schweitzerand many orhers goes

the
funding of these structures to

: supportageingsocieties, have not
: beenable tokeep up. All overthe

: world, the costs of medical and

: related support for ageing

: populations, even inrich nations

: suchas Singapore, will be

: ROLEOF
¢ The fifth paradox s that asthe

: science of medicine advances, the
: greater 1s the complememary role

rnedical practices to

: mitigate soaring health costs, as

wellastoretain the critical

iveand :

: ftrade, capital and
labour. which haslifted tens of
millions of people from poverty
into middle class, has also resulted

i inunprecedented inequality. The

i factthat1per centof the world’s

: population controls 99 per cent of

: itswealthis so repugnant that the

¢ inevitable backlash - the rise of

: radical populism - has made any

: formofelitism suspect, dangerous

: andtobe denied.

Thishas createda crisis of liberal

: democraticleadership in many

: Westernsocieties. Fortunately, it

i hasnotyet come toSingapore and

: mustbe resisted by people who

: recognise that,as members ofan

: elite, they must onthe one hand

H pracuse the values of egalnanamsm

: villing

doctor-patient
trust, are critical for future societies
toremain cohesive and sustainable.

MEDICINE

H -even
: under social criticism from

: populists - the responsibilities of
i leadershxpthalcomevnth being

fanelite.
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i increasing medical specialisation.
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