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THE SYSTEMS THAT KEEP US ALIVE 
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!E " # !$
2 0 1 6 - 2 0 1 7
LIEN  FOUNDATION

This is our body of work, 
with insights drawn from !hysiology and !athology, fused 

with our !hilosophy and !hilanthropic pursuits. 

Through "rowth, #geing, $ickness and %eath, 
the human body undergoes a constant process of change within 
as neurons fi re, tissues wither, pathogens multiply and cells die. 

Follow George on an odyssey through this most intimate landscape 
and marvel at the struggles of simply being human.
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     George Clooney Orwell Foreman W. Bush  Saint.

T H E  S Y S T E M S  T H A T  K E E P  U S  A L I V E

V. Washington Lucas Lam Eliot   R. R. Martin

Acts as a protective 
barrier against 

injury, infection and 
fluid loss.

The communication 
network that 

relays messages 
to all parts of 

the body.

Enables movement 
and maintains 

posture.

A set of glands that 
secretes hormones to 
regulate metabolism, 

reproduction, 
mood and so forth.

The bodyí s lifeline 
delivering oxygen, 

nutrients and other 
substances to cells 
through blood flow.

The pathways that 
enable gas exchange, 

taking in oxygen 
and expelling 
waste gases.

The main line of 
defence against 

foreign pathogens, 
playing a key role 

in immunity.

Breaks food 
down into nutrients 

the body needs 
for survival.

Regulates blood 
composition 

and volume by 
eliminating waste 

through urine.

Produces the 
eggs and 

sperm needed 
for procreation.

The framework that 
provides structure, 
protects internal 

organs and acts as 
levers for movement.
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(sheng): ‘birth’ or ‘growth’ in Chineseে



reptilian
 ‘instinctive’ brain

mammalian 
 ‘feeling’ brain

myelin sheath

nucleus

axon terminal

glial cell

australopithecus afarensis homo habilis homo erectus homo neanderthalensis homo sapiens

18 june
autistic pride day

primate 
‘thinking’ brain

axon

dendrite
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The brain develops the fastest in the 
first three months after birth, growing 
by about 64%, with the cerebellum 
involved in movement having the most 
rapid growth. By age three, it will have 
reached 80% of its adult size.

There are about 86 billion neurons, 
and each neuron is connected to about 
10,000 others, passing signals via 
synaptic connections in an elaborate 
network known as the brainí s wiring. 
It is estimated this most complex organ 
of ours is able to store about a million 
gigabytes of memory ñ  the equivalent 
of 4.7 billion books.

Progressively, the process of 
ë synaptic pruningí  will weed out the 
weaker connections even as it forms 
new ones based on experiences.

A%+%.!"%)=.(% b.

Plans and initiates 
desired action.

@1%.%'8+ t.

Relays sensory impulses 
from body to cortex.

B0<,&1%.%'8+!ht. 

Maintains homeostasis, 
controls pituitary gland.

B(<<,;%'<8+!h. 

Organises and stores 
memories.

C'0=*%.%!a. 

Controls emotional responses.

D(&8(&%#0!".%)*!p. 

Produces important hormones.

b.

t.
ht.

h.a.p.

b.

o.

g.

a.

s.

m.

s. somatosensory cortex: Processes body sensations
g. gustatory cortex: Detects taste

m. motor cortex: Controls movement

a. auditory cortex: Processes sound

b. broca’s area: Produces speech

o. olfactory bulb:
Processes odours

E#,)&%.!4,5$
Involved in executive functions like 

planning, judgment, problem­ solving, 
attention span and inhibition.

D%#($&%.!4,5$
Integrates sensations, involved in 

spatial awareness and perception.

@$'<,#%.!4,5$
Processes memories, 

emotions and language.

F;;(<(&%.!4,5$
Processes visual 

information from 
the eyes.

G$#$5$..8'
Coordinates voluntary movements, 
maintains posture and balance.

A#%()+&$'
Responsible for basic 

survival functions 
and consciousness.
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Childhood poverty is a toxin that 
shrinks brains from birth. While 
more wealth isní t linked to better 
brains, chronic poverty and its 
accompanying conditions of abuse, 
neglect, instability and malnutrition 
can affect the formation and 
pruning of connections in a young 
brain and impede development of 
the prefrontal cortex.

The more severe the predicament, 
the less grey matter and more 
shrivelled the brain. This results 
in lower executive functioning 
skills and cognitive abilities that 
can invite a cascade of physical 
and psychological problems in 
the future.

But ití s not a life sentence ñ  
neuroplasticity allows for the brain 
to rewire itself. Building resilience 
through supportive relationships, 
coping skills and positive 
experiences can remedy some 
of the harm caused by childhood 
stress and promote new 
connections in the brain, leading 
to gains in learning and behaviour.
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Abel , 6, 
lives in a stable, protected 
and responsive environment.

Cain , 6, 
lives in constant chaos.
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Down Syndrome
Affectionate and sociable, Carol 
loves to hug her classmates 
and helps the teacher clean the 
classroom. She can be stubborn 
at times and takes a longer time 
to learn new things. Typical of 
children with Down Syndrome, 
she has low muscle tone, 
which is evident in her posture 
and movement.

Brittle Bones Disease
Jeremy may be six years old, 
but his body is the size of a 
toddler. Born with fragile bones 
that break easily, he sits on 
a specially­ designed chair and 
plays with toys that are light­
weight and soft to touch. 
His classmates are careful 
when playing with him.

Autism
Emma likes to be in her imagi­
nary world. Like Julia, the muppet 
from Sesame Street which has 
autism, sheí s contented playing 
on her own but has slowly 
started to engage with her 
classmates. While she still has 
the occasional meltdown when 
things doní t go her way, she is 
learning how to calm herself 
with deep breathing.

Lele tends to flap his hands 
when excited and covers his ears 
when certain noises get to him.

Cerebral Palsy
Her lack of motor skills means 
that Megan has difficulty writing 
and speaking. Sometimes she 
gets into a fit if sheí s too excited.

Global Developmental Delay
As his classmates sing and sign 
nursery rhymes, Ben fumbles for 
words and is unable to follow 
the moves. He has difficulty with 
coordination, such as catching 
a ball and holding a pencil. But 
with more time and opportuni­
ties to practise, he will pick up 
these skills.

Typically Developing
Attending school with friends 
of diverse abilities has helped 
Alfred develop empathy, 
creativity and social skills. 
He is sensitive to the needs 
of others and able to help 
and include his friends in play 
and group work. 

Moebius Syndrome
The weakening of Xin Ení s face 
and throat muscles due to this 
rare neurological disorder makes 
it hard for her to smile, frown 
or swallow. She is fed blended 
food from a tube that goes 
directly into her stomach. 
Xin En also carries a bottle to 
hold her spit. While her speech 
may be unclear, it does not 
affect her intelligence.

Sensory Impaired
Sophia was born with cone 
rod dystrophy, which results in 
progressive vision loss. Her eyes 
are sensitive to light and it may 
be hard to differentiate colours. 
She delights in a routine that 
gives her confidence.

Belle has profound hearing 
loss and may appear inattentive. 
A cochlear implant stimulates 
the auditory nerve and exposes 
her to sounds which help her 
acquire speech.

ADHD and Dyslexia
Mikey may appear inattentive 
and disobedient because of 
his frequent chatter and 
constant fidgeting. However, 
these little movements, as well 
as a daily dose of outdoor play, 
help to expend his excess energy. 
While reading requires more 
effort because it demands him to 
focus and make sense of words, 
he loves spelling games where 
he jumps on alphabet cards laid 
out on the classroom floor.

I"A!"01&.4,$A51(..)--'
Early childhood years are an opportune time to educate 
children about diversity. Those in inclusive classrooms 
typically score higher on social and emotional behaviours.
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Herein lies the secret 
to Einsteiní s genius...

0.5mm

5 microns}

Ií m ready,
letí s 

Perhaps 
Einsteiní s brain 
will reveal clues 
to his creativity 
and brilliance...

do 
this!

Within 7.5 hours of 
Einsteiní s death...

...unusually 
thick. Perhaps 
this allowed 
for enhanced 
cooperation 
between his two 
brain hemispheres.

Ah, 
the great 
mediator! 
Youí re... 

This is 
highly 

groovy!

An 
extra 
ridge!

Hmm, 
most 
people 
have just 
three but 
Einstein 
has four..

His parietal lobes 
are strikingly 
asymmetric.

Could this be tied to 
his mathematical ability?

I 
need 
to 
squeeze 
in... 

Shrink me 
further 

Excited to meet you, 
neurons!

Doní t fire at me...

Look out! 
 Glial cells...

thereí s way 
too many 
of them. 
Needa run!

Could these high numbers 
of glial cells in Einsteiní s 

association cortex play 
a role in problem solving 

and intelligence?

Phew, 
that was 
close.

Ití s hard to attribute his creativity 
and brilliance to a specific structure. 
Was he born with such a well­ connected 
brain or was it the result of years of 
pondering the secrets of the universe? 
Ití s likely a combination of both 
nature and nurture.

By focusing on 
standardised testing 
and rote learning, 
schools kill creativity 
and dampen curiosity. 
That leaves no room for 
Einsteins in­ the­ making.

His brain may be of 
Average size, but these 
complex convolutions 
increase surface area. 
This means greater 
power for processing 
information!

PRINCETON HOSPITAL,
18 APRIL 1955

Einstein Dies at 76
BRAIN OF 
EMINENT SCIENTIST 
WHO WORKED OUT 
THE THEORY OF 
RELATIVITY STOLEN 
BY PATHOLOGIST 
DURING AUTOPSY

corpus callosum

mid- 
frontal 
lobe

Oh no, I need to get there quickly before Harvey 
takes it away and turns it into pieces of relics! GEORGE

Dr Thomas Harvey 
the pathologist on call, about 

to remove Einstein’s brain.

EINSTEINí S BRAIN

FBFC

ഠে

ଈ ୰



5)(31$A#-AM)(,$A+$&)-71(.#404#*
The brain is like a muscle and we need to exercise it accordingly. 
It is malleable and designed to keep learning, the act of which 
forms new circuits or strengthens existing ones for as long as we 
live. This ë plasticityí  is what makes our brain so resilient, allowing 
it to change its structure and function in response to activity and 
experience. It explains why people do recover from strokes and 
injuries, and how those whose brains are ravaged by neurological 
diseases can still be cognitively intact and capable of high­ level 
functioning. Harnessing neuroplasticity holds immense promise 
as new therapies and brain exercises tailored to the individual 
could be as useful as drugs in treating a range of conditions from 
Parkinsoní s disease, to stroke, to traumatic head injury.

The Amateur Juggler
Juggling stimulates dynamic 
alterations in the brain, boosting 
its power and making it bigger. 
This is evident even in ageing brains. 
A German study found that a group 
of elderly who learnt to juggle had 
grey matter increases in brain areas 
associated with memory, reward as 
well as visuomotor activity. These gains 
were gone in three months after they 
stopped, but suggest that people 
should do more, not less, to maintain 
their abilities as they age.

The Girl with Half a Brain
At age 6, Cameron Mott was having 
such frequent, violent seizures 
that she had a hemispherectomy 
to remove the diseased right­ half 
of her brain. That paralysed her 
left body at first, but her left brain 
started to compensate and acquire 
right­ hemisphere functions. Now 
a teenager, sheí s able to engage in 
sports activities and aspires to be 
a maths teacher.

The Man who Reversed Parkinsoní s
By using a different part of his brain 
to consciously control and retrain his 
movements, John Pepper overcame 
his debilitating symptoms and no 
longer needs medication. Now in his 
80s, he dribbles no more, is able to 
bring a drink to his lips without tremor, 
speaks without slurring, and walks 
without the typical shuffling gait of 
someone with the disease.

The Nun who Dodged Alzheimerí s
Sister Bernadette is an ë escapeeí  who 
hardly showed signs of mental decline but 
turned out to have advanced Alzheimerí s. 
Part of a long­ term Nun Study, her life 
traits and language ability offer insights 
on how cognitive reserve ñ  the mindí s 
resilience and ability to withstand brain 
damage ñ  can delay or even suppress 
symptoms of the disease.

Increase in grey matter in 
the hippocampusI (memory), 
nucleus accumbensII (reward 
circuit), as well as the middle 
temporal areaIII of the visual 
cortex (visual motion).

II.
I.

III.

The degeneration of 
dopamine-producing nerve 
cells in the substantia nigra I 
triggers functional changes 
in the basal ganglia network, 
resulting in loss of control 
over body movements.

I.
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The Amygdala Hijack

    II.
Am ygdala receives signal fi rst and 
does quick threat assessment before 
signal reaches the neocortex, the 
rational thinking part of the brain. 

III.
Amygdala triggers the 
fi ght or fl ight response, 
leading to an outburst 
or overreaction.

The Trade Federation’s invasion 
of Naboo angers Queen Amidala. 
All it takes is 30 milliseconds for 

the amygdala hijack to happen.

I.
Thalamus receives 
stimuli and relays 
it to neocortex 
and amygdala.

Our survival instincts 
can overpower our 
thinking. A hijack 
happens when signals 
are short-circuited to 

the emotional part of the 
brain and it starts to call 

the shots, shutting down 
your slower, thinking brain 

that is the neocortex.

Blame the amygdala, two small 
almond-shaped nuclei behind the eyes. 
It is part of the limbic system, one of the 
oldest parts of the brain also called the 
‘emotional brain’ where our feelings reside. 

When we perceive a threat, the amygdala 
sounds an alarm, releasing a cascade of 
stress hormones into our body, triggering a 
fight or flight response. This was helpful to 
our ancestors who had to hunt and defend 
themselves from predators. 

Destruction of the amygdala, as seen 
in patients with rare genetic conditions, 
renders them less capable of detecting 
danger and results in fearless and 
disinhibited behaviour. It could also 
lead to hypersexuality and hyperorality, 
the tendency to put things in 
the mouth. 

In today’s context, a meltdown or 
emotional outburst are signs of the 
amygdala taking over. Young children 
are particularly susceptible. After all, 
they experience everything through their 
emotional brain as their ‘thinking brain’ 
is still being wired. 

We can, with practice, assert control 
over the amygdala to foil this hijack. 
Having a conscious awareness of your 
emotions gives your thinking brain the 
heads-up and it can then regulate 
that outburst.
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We are all victims of the monkeys within 
us. In our modern culture of constant 
distraction and instant gratification, 
ití s the mindless mind that swings from 
one branch of thought to the next, all 
clamouring for attention. 

We can train our minds to make life 
easier for ourselves. An ancient art 
that dates back thousands of years, 
mindfulness practices such as meditation 
pay attention to the breath and train the 
mind to distance itself from thoughts and 
emotions. This has lasting effects on brain 
function. It has shown to impact neural 
pathways within the brain, rewiring it 
to be more resilient. 

Regular mindfulness practice can lessen 
anxiety, improve concentration, boost the 
immune system and even slow the age­
related loss of grey matter in the brain.

Its effects could even be more promising 
for young, developing brains. In one study, 
a district in San Francisco started a 
twice­ daily meditation programme in 
some of its schools with high­ risk children 
and over a four­ year period saw a 79% 
reduction in suspensions. Grades and 
attendance improved too. For children 
dealing with multiple stressors, ití s not 
just a reprieve from their environment but 
an opportunity to process their feelings 
and manage their emotions effectively. 
This, in turn, leads to more responsible 
decision making and positive behaviour.

Famous practitioners include Lady Gaga, 
Oprah Winfrey, Kobe Bryant as well as the 
late Steve Jobs and Lee Kuan Yew.
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(lao): ‘old age’ in Chineseഠ
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We have more than 600 muscles 
that bestow us with movement. 
The ultimate team players, they work 
in groups of several dozen ñ  we use 
about 200 muscles to take a single step 
forward and 300 to balance ourselves 
while standing still. The largest is 
the gluteus maximus, which form 
the buttocks. When opposing muscle 
groups are imbalanced, such as when 
hamstrings are tighter and weaker than 
quadriceps, movement and posture are 
compromised, resulting in chronic pain 
and increased risk of injury.

These bundles of fibres also 
keep us warm, producing as much 
as 70% of our body heat when they 
contract. With adequate stress, 
muscles undergo a cycle of breakdown, 
repair and growth to give us a chiselled, 
sculpted physique. Much like the 
well­ defined masterpiece, David.

D$;&,#%.+
Create chest bulk, move the 

shoulder joint, assist in deep 
breathing by stretching rib cage.

E,#$%#'!H?&$)+,#+
Assist in rotation of the hand 

such that palm faces downward.

A(;$<+
Bend arms, assist
 forearm in lifting.

E,#$%#'!E.$?,#+
Extend wrist and fingers, 
rotate hand to face upward.

I$.&,(*+
Move, abduct and stabilise 
the shoulder joints.

@#(;$<+
Extend the elbows and 
straighten the arms.

".8&$+!
Move the hips and thighs, 

stabilise the pelvis.

C;1(..$+!@$)*,)
Attaches the calf muscles 

to the heel bone.

B%'+&#()=+
Flex knees and help move 

hips backward.

G%.6$+
Flex and extend the foot, 

ankle and knee.

@#%<$J(8+
Move and stabilise the shoulder blades, 
turn the head and neck.

C**8;&,#+!
Draw legs toward 
midline of body.

K8%*#(;$<+
Bend and extend the knee, 
rotate the hips, work with 
other leg muscles to promote 
effective movement like 
jumping, running and balance.

4%&(++('8+!I,#+(
Extends and adducts the arm, 

rotates the shoulder joint.

L$;&8+!C5*,'()(+
Assists in breathing, supports trunk 
and posture, initiates movement of 
bending the trunk forward. 

F5.(M8$+
Support abdominal wall and 
lower back, rotate the torso.
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The physical decline we experience 
with the ë coming of ageí  results 
from degeneration and gradual 
breakdown at the cellular level. 
As the years pass, genetic and cellular 
damage accumulates in our body, 
driving a loss in functional abilities 
and increasing the risk of chronic 
diseases. However, those who share 
the same birthday can age at very 
different rates, depending on their 
genes, lifestyle and other factors. 
Our biological age ñ  how well our body 
is coping ñ  is a better indicator of how 
old we are as compared to counting 
the years we live.

Brain shrinks and neurons decrease. 
This may affect coordination, memory and result 
in slower reflexes.

Five Senses in particular sight and sound, become less acute due 
to changes in the sensory organ as well as the central nervous system 
processing information. Balance, controlled in the inner ear, may decline. 

Bones lose density, mass and minerals. They become more brittle and are likely to fracture. 
Spinal column is compressed as intervertebral discs lose fluid and height. Posture becomes more stooped.

Blood Vessels thicken and stiffen, raising blood pressure. Heart works harder 
to pump blood to other parts of the body.

Digestive Tract may be less efficient in breaking down 
food as muscle contractions are slowed and secretions are 
reduced. Bowel movements become less frequent and may 
even lead to constipation.

Kidneys become less efficient in removing waste 
from the bloodstream. Pelvic Floor Muscles weaken, leading 
to urinary incontinence.

Reproductive Organs such as the testes in males, shrink and soften. 
In females, ovaries stop producing eggs and become smaller.

Muscles atrophy and lose tone. After the age of 30, we lose about 3 to 8% of 
our muscle every decade, and that decline becomes more pronounced in our 50s. 
By age 80, we may lose up to 50% of muscle mass.

Joints become stiffer and less flexible. Connective tissue 
within ligaments and tendons become rigid.

Appearance 
of wrinkles, thinning 

skin and a sagging 
jowl as less collagen is 

produced and elastic 
fibres wear out.

Lungs lose elasticity and capacity. Number of functional alveoli 
(tiny air sacs responsible for efficient gas exchange in lungs) and cilia 
(tiny little hairs which clear our airways of mucus and dirt) is reduced.

Lipofuscin 
is brown fatty pigment produced 
from cellular wear and tear. It 
accumulates with age, especially 
in the heart and liver. This ë brown 
atrophyí  is characteristic of liver 
ageing as lipofuscin is deposited 
within hepatocytes, which form 
the bulk of the liverí s mass.

By age 60, 
digestive problems 

such as 
constipation become 

more common.

By age 50, lens of the eyes 
lose fl uid and fl exibility, 
making it harder to focus on 
near objects and see in dim light. 
Cataracts form in the eye 
lens, clouding vision.

By age 75, the percentage 
of body fat is likely to have 

doubled from young 
adulthood, with fat 

mainly deposited 
around the torso.

By age 80, the average 
human brain may lose 15% 
of its original mass. This loss 
is more pronounced for those 
with dementia, associated with 
a decline in neurons and 
the connections between them.

After age 35, 
bone mass tends 
to decrease at 
about 1% per year. 
This loss is 
accelerated for 
women after 
menopause.

By age 65, the 
bladder’s capacity 
may be halved to 
about 250ml.

By age 65, at least one 
in two people would have 
osteoarthritis, which 
is caused by cartilage 
degeneration.
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  is a growing problem 
 among older people due 
to taste disturbances, reduced appetite, 
digestion problems and limited access to 
nutrient­ rich food. They also tend to be 
protein­ deficient as the bodyí s ability to 
synthesise protein weakens with age. Hence, 
it is necessary to pump up protein intake to aid 
muscle health and function, maintain energy 
balance, manage weight and prevent the onset 
of chronic diseases.

In Singapore, separate studies have found 
around half of seniors in nursing homes to 
be malnourished. This, in turn, is linked to 
prolonged hospital stays and increased risk 
of death. Among seniors living within the 
community, nearly a third were found to be 
at risk of malnutrition. The good news is that 
the condition can be prevented or reversed 
if addressed early with the help of nutrition 
therapy coupled with strategies to promote 
optimal nutrition intake. A 5 to 10% drop in 
weight within six months is a warning sign 
that requires medical attention.

is the loss of muscle mass,
 strength and function. 
Considered a key component of frailty, it is 
caused by a gradual decline in muscle tissues 
and fibres. Weak muscles also place increased 
stress on certain joints, such as the knees, 
predisposing seniors to falls and conditions like 
arthritis. The loss of muscle protein, meanwhile, 
affects immunity and insulin absorption, and 
may even increase the risk of Type 2 diabetes. 
A recent local study has shown a high 
prevalence of frailty and sarcopenia among 
elderly patients. Researchers screened 115 
patients aged 65 or older who attended 
outpatient clinics at NUH and found 44% of 
them to be sarcopenic. In this sarcopenic group, 
around half were frail. When examining patients 
who were frail, close to 9 in 10 were sarcopenic.

N9$A5-'71$S4#*A-KAT)(41#*
An overlooked condition that is often mistaken as an inevitable 
result of ageing, frailty is a state of vulnerability characterised 
by a marked decline in health and function. Linked to a host 
of medical conditions, this silent syndrome represents a huge 
challenge for any healthcare system. Physiological changes, such 
as deteriorating nerve cells, mean the nervous system is less 
able to activate skeletal muscles effectively, leading to a loss in 
strength. This can be worsened with neurological disorders such 
as stroke. With weakened muscles, swallowing becomes more 
difficult. Compounded with inadequate nutrition and exercise, 
a vicious cycle of frailty develops. In Singapore, close to half of 
community­ dwelling seniors are estimated to be frail or pre­ frail. impairs our ability to

 swallow and is commonly 
associated with increased age, dementia and 
cerebrovascular diseases such as stroke. 
Seniors with dysphagia slowly lose their 
interest in eating because of pain, discomfort 
and fear of choking, triggering weight loss 
and malnutrition. In some cases, food and 
bacteria enter the windpipe and lungs, creating 
additional risks of infection and pneumonia. 
In Singapore, 30 to 50% of people needing 
long­ term care are believed to have 
swallowing difficulties.

 is the leading cause of death  
  among the elderly. It occurs 
when bacteria in food, saliva, liquids, or vomit 
enter into the lungs instead of being swallowed 
into the oesophagus and stomach. Frail elderly 
are particularly susceptible. They tend to have 
difficulties swallowing and coughing and 
are thus unable to dislodge foreign particles 
from the windpipe, resulting in lung infection. 
Symptoms may include coughing, fever, 
fatigue, shortness of breath and poor appetite 
or weight loss.

Infl amed and thickened 
alveoli membranes

mean oxygen can’t effectively 
reach bloodstream.

Fluid collecting 
in alveoli.

t o n g u e

 e p i g l o t t i s

Food enters 
the windpipe 
by mistake; 

causing 
choking and 
obstructing 

airfl ow to 
the lungs.

Reduced strength in 
tongue and pharynx 
means less effective 

constrictions to 
propel food and 

liquids from mouth 
into oeso phagus.

Malnutrition

Sarcopenia

Dysphagia

Aspiration 
Pneumonia
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About one­ third of Singaporeans 
aged 60 and above have recurring 
falls. The risk increases with age and 
frailty. Besides experiencing a greater 
functional decline and a subsequent 
loss of independence, the elderly 
subsequently develop a fear of falling, 
which often leads to withdrawal 
from social activities, anxiety and 
depression. Among the most serious 
injuries sustained from a fall is a 
broken hip ñ  about 20% of elderly hip 
fracture patients die within a year 
of falling and only 25% actually make 
a full recovery. 

!"0-"#4"$"0$AUA<1$$7
As we age, the ability to control our bladder 
decreases. This raises the risk of urinary 
incontinence, which can range from mild 
leaking of urine to uncontrollable wetting. 
When the need to pass urine happens 
excessively at night, a condition known as 
nocturia, there tends to be a compromise 
in sleep quality, increased fatigue and a 
higher risk of falling.

Subtrochanteric
fracture

Intertrochanteric
fracture

Common fractures:
Intracapsular fracture 
or femoral neck fracture 
(around half of all hip fractures)

Patella fracture or 
a break in the kneecap, 
usually occurs from 
direct fall onto the knee.

Colles 
fracture or distal radius 
wrist fracture, happens 

when seniors fall on 
an outstretched hand, 

resulting in a ‘dinner fork 
deformity’ due to the 
shape of the forearm.

u r e t e r

Weak
pelvic floor muscles, 
which can be strengthened 
with Kegel exercises.

Leakage occurs when:

Commonly caused by:

Detrusor muscle 
contracts 

or
Sphincter muscles 

relax. 

Kidneys fi lter the 
blood to remove waste, 
creating urine which 
fl ows down ureters to 
the bladder.

Overactive bladder, 
which can be treated 
with bladder training, 
sometimes coupled 
with medication.
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When we exercise, contracting muscles 
release myokines, proteins which 
promote tissue regeneration and repair 
as well as anti­ inflammatory functions. 
Regular physical activity also slows 
the accumulation of free radicals in the 
mitochondria, the energy producers for 
cells. Strength training in particular is 
effective in staving off muscle loss and 
frailty. It helps to relieve chronic pain 
and mitigate the symptoms of conditions 
ranging from heart disease to arthritis 
and osteoporosis. As exercise improves 
the bodyí s use of insulin, diabetes can be 
prevented or controlled. It also protects 
the mind by stimulating production of 
BDNF in the brain, a naturally­ occuring 
growth hormone that improves cognition 
and alleviates anxiety and depression.

Hitting that goal of
ë 10,000 steps a dayí  

could feel oddly 
rewarding. However, 
the target is merely an 
arbitrary number invented 

in 1960s Japan and not 
indicative of your fitness 

level. For older people who 
find walking difficult, 
it might even do more 
harm than good. 

“ If you are fi t, 
 it is easier to master life,” 
 she has said.

Jack Lalanne , dubbed the 
Godfather of Fitness who 
died at 96, was a regular 
television fi xture for decades. 
He brought exercise to the 
masses with his ‘trimnastics’, 
popularised the jumping 
jack and wowed viewers with 
feats of strength, including 
towing 70 rowboats while 
handcuffed in a mile-long 
swim at age 70.

Mdm Lau Soon Siang, uses 
Gym Tonic to rebuild muscle 
strength after a fall hurt her 
back and legs. At 97, she 
maintains an independent 
lifestyle and often meets 
up with friends at the 
nearby coffee shop.

Johanna Quaas is the world’s 
oldest gymnast at age 91, 
but she doesn’t let age get in 
her way as she navigates the 
parallel bars with dexterity.

Tan Tee Liang, 85, has 
experienced the benefi ts of 
working out and likes to 
motivate other seniors by 
being an exercise buddy 
to them. He maintains his 
physical health by going for 
Gym Tonic three times a 
week and has been doing so 
consistently for almost two 
years now.
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What happens when you grow old, frail and 
are in need of care? In Singapore, nursing 
homes are perceived as a place of last resort 
for good reason. Far from being home­ like, 
they resemble dorms and offer little privacy. 
The emphasis on safety and efficiency often 
compromises residentsí  socio­ emotional 
needs. Compare this to Japan, which shifted 
to building solely single rooms in early 2000s. 
Programmes, professional practices and the 
physical environment are geared towards 
enhancing well­ being and quality of life 
for seniors. At Morinokaze, a nursing home 
designed and built by the state and run by 
a non­ profit group, residents are encouraged 
to be self­ reliant through a combination of 
nutrition, hydration and exercise. This has 
reaped fulfilling results. Those who were 
on diapers before they came in have since 
weaned off them. Some could hardly move, 
but have progressed to walking on their own.

Multi-bed settings and a 
medicalised model of care are 
the norm for Singapore nursing 
homes. Residents are bound 
by regimented conditions and 
institutionalised care practices, 
including the use of restraints 
and diapers. Opened in 2016, 
the fi rst government-run nursing 
home has 32 beds in each of 

its four wards.

Morinokaze occupies an 
old school compound in 

Shibuya and houses a 
kindergarten where children 

join the elderly for regular 
activities. In keeping with its 

no-diaper policy, residents 
are given fi bre supplements 

instead of laxatives for their 
constipation and all rooms 

have ensuite toilets equipped 
with support frames. Bed 

sensors help track residents’ 
movement as restraints are 

prohibited by law.
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$#%&'+$#3!#'0(*(4!-/*0,5$(-(!,#+!(.%$,&!
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Every three seconds, someone in the world is 
diagnosed with dementia. Set to overtake heart 
disease as a leading cause of death in developed 
countries, this incurable modern plague that 
attacks the brain has more than 100 different 
types, with Alzheimerí s making up more than half 
of cases. Everyday tasks become challenging, 
accompanied by disorientation, personality 
changes and a tendency to relive the past. 
Disruptive and bizarre behaviours, including meddling 
with faeces in extreme cases, may be a way of 
communicating an unmet need or discomfort such 
as pain or constipation. Identifying and managing 
the root cause could ameliorate the use of 
antipsychotic medication, which should be a last 
resort. In advanced dementia, non­ pharmacological 
therapies that appeal to the senses involving music, 
massage, aromatherapy and even the use of dolls 
can help reduce aggression and promote positive 
engagement. Increasingly, validation therapy is used 
to preserve the dignity of those with dementia 
by going along with their perception of 
events, rather than confronting them 
to accept reality.
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(bing): ‘disease’ or ‘sickness’ in Chinese୰
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娘
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colon 
cancer

chinese goddess of smallpox, 
a popular subject of worship in the   

19th  century

17th century plague doctor,
whose costume was intended to protect 
them from airborne diseases
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N9$AM&#A:4%$.#
A nine­ metre long snaking pipe, the 
gut is responsible for converting 
what we eat into energy, aided by 
a laborious process of rhythmic 
contractions and chemical reactions 
that starts from the mouth and ends 
at the anus. According to Hippocrates, 
it is also where all disease begins. 
Indeed, it is home to more cancers 
and causes more mortalities than any 
other organ system in the body.

The ancient Greeks believe that snakes 
have restorative powers, as seen in 
the rod wielded by Asclepius, the god 
of healing and medicine. Even today, 
in parts of Asia, snake bile is consumed 
as a tonic to stimulate appetite and treat 
ailments like whooping cough, rheumatic 
pain and skin infections. Its venom is 
also being studied by scientists in the 
management of cancer.

p.

t. @,)=8$
Mixes food with 
saliva and assists 
with swallowing by 
pushing food to the 
back of the mouth.

p. D1%#0)?
Passageway for 
food and air. 
Contraction of 
muscle walls during 
swallowing propels 
food into oesophagus.

o. F$+,<1%=8+
A conduit for food and liquids 
to reach the stomach.

t.

o.

a

si. P'%..!>)&$+&()$
The main site where food is 

digested and absorbed.

li. 4%#=$!>)&$+&()$
Absorbs water and electrolytes 

from remaining matter and 
transmits waste through body.

a. C)8+
Expels waste matter from body. 

s. P&,'%;1
Stores food and breaks it down into 
a viscous fluid called chyme before 
passing it on to the small intestine.

pc. D%);#$%+
Secretes enzymes into the 

small intestine to help digestion 
as well as produces hormones 

to regulate blood sugar.

g. "%..5.%**$#
Stores bile, which will be 

used to emulsify fat.

l. 4(6$#
Performs more than 500 vital 

functions related to digestion, 
detoxification, metabolism, 

immunity and nutrient storage.

l.

g.

s.

pc.

si.

li.
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In sickness or in health, we are far 
outnumbered by microorganisms. 
Our gut houses a vast ecosystem 
of about 100 trillion microbes that 
collectively weigh up to two kilograms. 
It also produces three quarters of our 
bodyí s chemical messengers called 
neurotransmitters and accounts for more 
than two­ thirds of our immune system.

Research suggests they could be as 
influential as our genes in determining 
our traits and well­ being. Like rich soil to 
plants, we are nourished by a balanced, 
varied and flourishing gut microbiome. 
Antibiotics, chronic stress, frequent 
consumption of processed foods and an 
overuse of sanitisers can assault our 
microbiome diversity. A deficient gut flora 
can precipitate a host of problems, such 
as hyperactivity, obesity, autoimmune 
conditions and mental health disorders. 
By analysing and manipulating our 
microbiome composition with specific 
bacteria strains, it may soon be possible 
to diagnose and improve the treatment 
of diseases, from Crohní s to cancer.

Small intestine
{~6m long}

Stomach {~1ℓAcapacity}

Oesophagus {~25cm long}

Appendix 
{~10 cm} A storehouse for good bacteria

Large intestine 
{~1.5m long}

d
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 2 5 c m

i l
e u m  3 . 6m

1g of faeces 
can contain:
100 parasite eggs
1,000 parasite cysts
1 million bacteria
10 million viruses

Infl amed Bowels
In a flare­ up of Crohní s disease, 

parts of the gastrointestinal 
tract are inflamed, causing 

chronic abdominal pain, bloody 
diarrhoea and weight loss.

Infected Gut
Diarrhoea, a symptom of intestinal 
infection by bacterial, viral or parasitic 
organisms, mostly results from poor 
sanitation, which can also hasten the 
transmission of other waterborne 
diseases such as cholera, dysentery, 
hepatitis A, typhoid and polio. 
Despite being largely preventable, 
it remains a leading cause of child 
morbidity and mortality in the world, 
killing more than half a million 
children annually.

Campylobacter
One of most common 
causes of food 
poisoning, usually 

found in raw or undercooked 
meat, unpasteurised milk and 
untreated water.

Clostridium diffi cile
A superbug often found 
in hospitals and spread 
by bacterial spores in 
faeces. Being resistant 

to most antibiotics, it’s able to 
proliferate in the colon.

Cryptosporidium
Chlorine-resistant, 
microscopic parasites 
commonly found in 

public pools and lakes, 
causing diarrhoea.

E.Coli
While naturally found 
in intestines, some 
strains of the bacteria 

(O157:H7) in undercooked 
foods, contaminated water 
and faeces cause severe food 
poisoning and meningitis.

Hepatitis A & E
Usually found 
in unsanitary 
surroundings or 

contaminated water, these two 
virus strains attack the liver 
and cause jaundice, vomiting, 
and abdominal discomfort. 

Vibrio cholerae
The bacteria that 
causes cholera, an 
acute diarrhoeal 

disease that can kill within 
hours if left untreated.

Common pathogens:

Benefits 
of Bacteria

Good gut bacteria 
produces most B vitamins as 
well as neurotransmitters including 
GABA, dopamine and serotonin 
that elevate mood.

The Brain-Gut Axis
Notice the butterflies in your 
stomach when anxious? 
The proper functioning of the 
gut, also known as the second 
brain, is intimately connected 
to the condition of the brain, 
and vice versa.

One Man’s Poop, 
Another Man’s Medicine

As early as the 4th century, 
Chinese physicians prescribed 

ë yellow soupí , a solution of stool 
and water for patients to drink 

as a remedy for severe diarrhoea 
and abdominal diseases.

In recent years, Fecal Microbiota 
Transplantation, where a healthy 

donorí s poop is introduced 
into the intestine or colon of a 

patient, has gained popularity as 
a treatment for gastrointestinal 

diseases. OpenBiome, the 
worldí s first public poop bank 

in the US, provides fecal samples 
to hospitals around the country 

for the procedure. Poop is 
also now offered in capsules at 

US$635 for 30 pills.
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What ails us in this increasingly fragmented 
world buffeted by winds of change? 
An addiction to screens, a penchant for 
instant gratification and an insatiable 
appetite for material luxury, status and 
celebrity fuel a vicious circle of chasing 
the next novelty. Fear mongering and 
misinformation spread like a virus through 
cyberspace and infect our thoughts and 
actions. The beast of dogma scuttles 
any attempt at uncovering the beauty of 
truth. Instead, it feeds the other beast 
of bureaucracy ñ  a defender of indolence 
and the status quo. Conformity is highly 
contagious. It breeds mediocrity and a false 
sense of security. Often, it is driven by a 
fear of failure, a force more destructive than 
failure itself. Break the chains of conformity 
with courage as the antidote, or these 
maladies will come to afflict our psyche, 
weaken our resistance and permeate 
our daily existence.
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(si): ‘death’ in Chineseଈ
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<=$1$#(1A<$0)$#.
Doní t we all look similar in the end? 
The skeleton is all weí re left with 
after nature has taken its course. 
To the anthropologist, ití s the evidence 
of life, while to the most of us, ití s 
synonymous with death, capable 
of instilling dread and fear whether 
personified as the Grim Reaper or 
as an army of White Walkers in 
Game of Thrones.

If youí ve seen how Westworldí s 
human­ like robots are made, it all 
starts with the skeleton, the scaffold 
which muscle tissues attach onto. 
Packed with 206 bones, this internal 
framework gives us our shape and 
stability, protects our organs and 
produces red blood cells in the bone 
marrow. By studying how different 
bones work together as levers for 
movement and using our anatomy 
as blueprint, scientists may soon 
create robots with the perfect human 
proportions that act just like us.

P;%<8.%
Connects the upper arm to the trunk, 

facilitating arm movement at 
the shoulder.

P&$#)8'
Connects to the ribs 

via cartilage and 
helps to protect vital 
organs of the chest.

G.%6(;.$
Supports the shoulder 
and allows arm to hang freely.

E(58.%
Stabilises the ankle 
and provides attachment 
for lower leg muscles, 
but doesní t bear much 
body weight.

D%&$..%
Protects the tendon, 
helps maintain knee movement.

E$'8#
Supports the body 

weight during movement. 
The longest, heaviest 
and strongest bone. 

P28..!
Supports facial 
structures and 

protects the brain.

@(5(% 
Distributes body weight 
across knee and ankle, 

supports lower leg muscles. 

P%;#8'
Supports upper body weight at the base of the spine and 
intersects with the hip bones to form the pelvis. Made up of 
five vertebrae that fuses into a single bone by age 30.

B8'$#8+!
Connects the 
shoulder with 

the elbow.

S.)%
Gives structure to 

forearm and works 
with the radius to 
allow for rotation 

of the wrists.

L(5!G%=$
Protects the heart and lungs, provides a 
support framework for the shoulder girdle, 
chest, upper abdomen and back muscles.

D$.6(;!"(#*.$
Protects the urinary tract and reproductive organs, 
supports upper body weight and vertebral column, 
connects lower limbs to the axial skeleton.

T$#&$5#%.!G,.8')
Protects the spinal cord and supports weight 
of the head and body.

L%*(8+
Anchors upper arm 
muscles and forearm, 
allows the hand to 
pivot at the wrist.
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For all the earthly pleasures that 
we may enjoy in our lifetime, the 
day will come when we have to 
come to terms with the end of it. 
What we perhaps fear more than 
the Grim Reaper himself is the sharp 
scythe that he carries, a harbinger 
of pain and suffering before the final 
journey to the unknown. Most would 
agree that an ideal death should 
be painless. But in reality, dying 
is a much more complicated and 
protracted process. While we cannot 
conquer all injuries and illnesses, we 
can certainly decrease unnecessary 
suffering. Palliative care does that 
by controlling symptoms, alleviating 
pain and reducing stress. Ití s centred 
around compassion and humanity at 
a time when we are faced with new 
dilemmas in science and possess 
an arsenal of tools to postpone our 
final breath.

Increased Pain
Pain is a multidimensional 
experience that affects the 
senses, cognition, behaviour, 
mood and a main contributor 
of distress and suffering. 
For many patients at the end 
of life, pain is often moderate 
to severe in intensity, in 
more than one location and 
is variable in pattern. 

Delirium
Prevalent in the last days 
or weeks of life, delirium can 
be distressing for patients 
and those around them. 
It is characterised by the 
abrupt onset of confusion, 
incoherent speech, 
reduced awareness of the 
environment, hallucinations 
and disturbances in the 
sleep cycle. 

Dyspnea
Feelings of breathlessness and 
suffocation are common causes 
of discomfort and fear among 
patients with chronic or life 
limiting illnesses. It is subjective 
and can be worsened by anxiety 
and panic. When secretions 
accumulate in the airway, the 
noise made is known as the 
ë death rattleí .

Haloperidol
Antipsychotic drug to manage agitation 
by rebalancing dopamine levels.

Morphine
Relaxes respiratory 
muscles, making breathing 
easier, and controls 
anxiety associated with 
feeling of suffocation.

Fan
A stream of cool 
air over the patient’s 
face can alleviate 
shortness of breath.

Midazolam
Has muscle 
relaxant and 
anticonvulsant 
properties to 
sedate patients 
with severe 
agitation.

Hyoscine butylbromide
Reduces respiratory 
tract secretions.

Fentanyl
Synthetic opioid about 80 times 
more potent than morphine.

Morphine
Most commonly used fi rst-line 
therapy to control pain.

Oxycodone
A second-line option if 
morphine is poorly tolerated.
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N9$A@-3*AIK#$)A:$(#9
As soon as our heart stops beating, 
we lose consciousness. Blood and oxygen 
supply to the brain is cut off and the body 
starts to deteriorate at different rates, 
depending on its condition, the environment 
and circumstances of death. For centuries, 
we have either buried or cremated the 
dead, processes which take a toll on the 
environment. In future, we could choose to 
dissolve our bodies in a solution of potassium 
hydroxide. This cleaner method known as 
alkaline hydrolysis speeds up the natural 
decomposition process to about three hours 
instead of the years it takes underground.

Pallor Mortis {15-25 minutes after death} Body turns pale 
as circulation stops and gravity causes the blood to settle.

Algor Mortis {1 hour} The ë death chillí  happens when body cools 
until it reaches room temperature.

Rigor Mortis {few hours} Body stiffens from lactic acid build­ up in the muscles. 

Livor Mortis {8-12 hours} Blueish discoloration becomes evident 
after blood congeals and blood vessels become permeable.

Putrefaction {4-11 days} Flesh rots as bacteria breaks down 
proteins and tissues disintegrate. Body becomes bloated from gas 
build­ up and discharges fluids, usually through the mouth and nose. 
Skin ruptures, tongue swells and protrudes from mouth. 
Body turns purple and eventually black.

Active Decay {few weeks} Decomposition starts immediately 
after death and goes all the way to skeletonisation.

Skeletonisation {years} Soft tissues dry and decay, reducing the 
body to teeth and bones. A body, unembalmed and not in a coffin will 
take 8 to 12 years. It will be even longer if body is in a coffin.
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Head Transplant
First mice, then monkeys, now man. 
Dr Sergio Canavero, dubbed 
ë Dr Frankensteiní  and Dr Ren Xiaoping 
of Harbin Medical University are 
purportedly building a team to perform 
the first head transplant in China. 
The patientí s severed head will be
fused to the spinal cord of the 
donorí s body using a chemical called 
polyethylene glycol to encourage 
the cells to mesh.

Bionic Lens
A quick and painless surgery 
to replace the natural lens in 
the human eye could provide us 
with new ways of seeing the 
world. Besides bestowing us 
with superhuman vision, it could 
over time be upgraded to include 
other functions such as surfing 
the web, virtual and augmented 
reality as well as recording life 
moments to share with others.

3D Printed Organ
Made­ to­ order livers and 
kidneys could be a reality in 
the next five years, given that 
the technology to print human 
body parts already exists. 
Instead of ink, the 3D printer 
uses human cells, depositing 
them layer by layer to create 
the desired living structure; and 
are kept in shape by polymers.

Genome Editing
Hailed as the biotech discovery of the 

century and the weapon to cure cancer, 
CRISPR is the fastest, cheapest and 

most precise method of manipulating 
genomes by splicing out or replacing 

defective genes in the DNA sequence. 
Chinese scientists were the first to use 

the technique in humans when they 
injected modified cells into a patient 

with aggressive lung cancer. 
The same method could also give birth 

to designer babies, super bugs 
or a mutant class.

Dystopian or utopian? 
Inventions that once belonged to 
the realm of science fiction are 
now finding their way into the real 
world. From biomedical engineering 
to nanotechnology and regenerative 
medicine, the revolution continues, 
with China leading the way into a brave 
new world of human enhancement. 
Do we take the red pill, and accept
its mind­ blowing and unfamiliar future, 
or the blue pill that maintains the 
status quo?
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:$(#9A-KA:$(#9V
More than 100 billion people have died 
before us. What makes us any different?

Technology has progressed to the point 
where it is possible to transcend biology, 
hack our humanity and alter our destiny. 
Some scientists now see death as a technical 
glitch that can be solved and are working 
to rewrite the operating systems of life.

Renowned futurist Ray Kurzweil has 
predicted that by 2045, machines will 
become exponentially smarter than humans, 
triggering a ë Singularityí  with the new 
superintelligence continuously self­ upgrading. 
This may signal the end of the so­ called 
human era as we merge with machines 
to radically extend life, expand minds and 
gallop towards immortality.

Evolve or extinguish? 
How will the wizardry of technology 
unravel the mystery of mortality? 
Try asking Siri or AliGenie.

Bionic Organs and Parts
Designed to withstand far more extreme 

conditions, they could enhance 
your capacity to survive in harsh 
environments or no maní s land. 

Nanobots in Blood
Inject these bacteria­ sized robots to 
cure anything, from ageing to cancer. 

They will correct any genetic damage 
or mutations, provide nutrients, eliminate 

toxins and upgrade your cell nucleus.

Super Senses
See like an eagle, hear like a bat 

and sniff like a bear. Feel magnetic 
fields with implants, or grow gills to 

survive underwater. Liberate yourself 
from lifeí s limitations and experience 

the world in ways unimaginable.Mind Uploading 
Connect your brain to the cloud with a ë neural laceí  

implant to amplify capabilities, store your memories or 
live in virtual reality worlds. Prefer a physical presence? 
You could transfer your consciousness to a humanoid 

or synthetic body of your choice.
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