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Disease Transition



The Timeline
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BYA=Billion Years Ago

KYA=1,000 Years Ago



Trillions of Cells

Each Cell:
• 46 Chromosomes

• 2 meters of DNA

• 3 billion subunits
(A, T, C, G)

• 30,000 gene codes 
for proteins

DNA



Survival 

Advantage
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Shelter of 
Hunter-gatherers

Shelter at Terra Amata 

(~400K years old)



Paleo Diet

From www.alphamaletribe.com



Endurance Running



No existence of communicable and 
non-communicable disease

• In the hunter-gatherer period, the life-
threatening events were undernutrition, 
injury, and some parasite infections.

• Our ancestors did not have 
communicable and non-communicable 
diseases.
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Agricultural 

Revolution



Civilizations &
New Pathogens

Crowdedness

Close contact with animals



Diseases of 
Animal Origin

>75% of communicable diseases 
are animal origin.

• Cow – anthrax, small pox, diphtheria

• Pig – influenza

• Goat – brucellosis 

• Rat – plague (Black death)



Age of Communicable Diseases

The Great Plague of London, in 1665, killed up to 100,000 
people



Causality in health sciences

• Tuberculosis

16

Mycobacterium tuberculosis Clinical tuberculosis

I. Causality 

Antibiotics

Biomedical view
생의학적 질병관



Communicable disease control

• Hygiene, nutrition, improved living 
conditions

• Antibiotics

• Immunization



Industrial 
Revolution



Lifestyle and Work



Chemical Exposure

We are surrounded 
by tons of 
environmental 
toxins! 



Calorie Consumption



Microbiome



Causes of NCD



Causality

• What is cause?

I. Causality 

24



Exposure or Exposome?



Changing era of diseases



Interaction of 
Environment and Gene



Gene x Environment x Time 
interactions



Dutch Famine Study



Systems Medicine Approach

Zhang et al. 
2015

시스템의학적 접근



BioMonitoring



Home-based medical care



Future Medical System



Regeneration or Biostrengthening



Life Expectancy



Postmitotic cells



Population Over 65



From: Aging in Taiwan: and Aging in Place
Gerontologist. 2015;56(2):176-183. doi:10.1093/geront/gnv107

Building a Society for Active Aging 



Residence 
Lifelong education

Home 
medical care

Working at home







Utopia??


