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•The substantial reduction of 
disaster risk and losses in lives, 
livelihoods and health and in the 
economic, physical, social, cultural 
and environmental assets of 
persons, businesses, communities 
and countries
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Overview of the triple disaster 
in Fukushima

Department of Internal Medicine, Soma Central Hospital
Lecturer, Department of Laboratory Medicine, Jikei University School of Medicine



The 2011 Great East Japan Earthquake Disaster:
A mixture of 3 events

Magnitude 9.0
Seismic Intensity  7
Duration >200sec

Seismic Intensity

1. Earthquake 



Height ① 10m
Rose up to ② 41m
Flooded 561km2 

Death toll >16,000
Missing >2,500
120,000 houses were washed away
Another 10,000 totally collapsed

①

②

2. Tsunamis



3. Nuclear power plant accident
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Secondary events: 
Unplanned mass-evacuation

Causes of health problems:
Staying indoors from fear of radiation exposure
Loss of jobs
Social isolation 
→ Increased car-dependency
Increasing mental health problems



2011

Secondary events: 
Ageing population due to fear of radiation

Age distribution of Minamisoma in 2011 and 2016

Population of Minamisoma City, Fukushima



At least 20,000 decontamination workers needed
People with low SES tend to be recruited
• At high risk of chronic disease
• Working & living conditions are often poor
• Social security issues

Secondary events: 
Influx of workers with low socio-economic status



6 years on, my summary
• Secondary health impacts caused by the nuclear power plant  

accident have been much larger than direct health impacts by 
radiation.

• However, by focusing too much on radiation and cancer,
• Massive preventable health deterioration is overlooked
• Stigmatisation about radiation & cancer is not dispelled
• Practical disaster mitigation plans have not been 

established

• To reduce preventable health deterioration in future disasters, 
it is essential to understand disaster health risks.



Understanding health risks of the 
Fukushima Disaster

Global Public Health Unit, University of Edinburgh
Department of Research, Minamisoma Municipal General Hospital



How do we know the health risks of the 
Fukushima disaster?
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Department of Internal Medicine, Soma Central Hospital
Lecturer, Department of Laboratory Medicine, Jikei University School of Medicine

A case series of health impacts 
after the disaster



Outline of cases

Abandonment in the evacuation zone
Impact of evacuation on nursing homes
Collapse of the healthcare system 
Non-communicable disease changes



<20km: Mandatory evacuation zone (no-entry zone)
20-30km: Voluntary evacuation zone (Indoor evacuation)

Case 1: Abandonment in the evacuation zone

Indoor evacuation: scientifically ‘reasonable’, 
but culturally difficult
→All who could evacuate left
→No food supplies within 50km
→Medical supplies (e.g. oxygen) in shortage
→The most vulnerable were left without food
（e.g. hospital patients, seniors living alone）

A medical doctor said :
“ I did death investigation for a month after the 
disaster…several elderly people apparently died 
from starvation or dehydration at home..”



Evacuation was a massive mental & physical stress
• Cold weather
• Without food, water, mattress..
• Environmental change
• Poor handover between nurses

避難行動による健康被害

Case 2: Impact of evacuation on nursing homes
Time series trend of death in evacuated nursing homes. Estimated pre and post-earthquake survival.



Case 3: Collapse of the healthcare system 

Number of hospital staff in a disaster area of Fukushima

The majority of hospital staff are women, who are more likely to evacuate
Concern for their children’s health and/or education
Unemployment of husbands
Licensed nurses could easily find jobs outside of Fukushima

Ochi S, et al. PLOS ONE 11(10): e0164952



Case 4: Increase in hypertension in Soma city

Prevalence of hypertension increased after the disaster, but the
Proportion of treated patients also increased, and the
Prevalence of uncontrolled patients has decreased
→ Health check-ups might contribute to increased intervention?



Event

Intermediate factors
Radiation, mental stress, unemployment, decontamination, lifestyle change

Evidence-based data

Size Timing Duration Risk factorCost

Process of health impacts by a nuclear accident

Prioritisation

Intervention & Prevention
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