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Presentation content

• Understanding of the risks to health of extreme 

weather events, with a focus on mental health

• Awareness of extreme weather events, related plans, 

research and areas of work at PHE at local and national 

levels



Extreme Events

Extreme Events 



1. Cold Weather

2. Heatwave

3. Floods

Drought

Wildfires

Landslides

Windstorms

Earthquakes

Tsunamis

Volcanic ash

Space weather etc

4 Sustainability and Extreme Events

‘Any extreme weather event or other natural 

hazard with the potential to cause adverse impact 

on human health’

What are extreme events?



‘EXTREME’ WEATHER IN THE UK

2000 – flooding

2001- flooding

2003 – heatwave

2005 - flooding

2006 – drought

2006 - heatwave

2007 – flooding

2008 – flooding

2008 – snow and ice

2009 – snow and ice

2009 – flooding

2010 – flooding

2010 – snow and ice

2011 – warm spring

2011 – warm autumn

2012 - drought

2012 – wet summer

2013 – snow and ice

2013 – heatwave

2014 – flooding

Alex Nickson, GLA



Cold Weather

Extreme Events 



• The risk of death increases with 

falling temperatures1

• Effects are seen from mean 

outdoor temperatures of 4-8ºC 

(depending on region)1

• Cold does not just kill people who 

were about to die anyway1, 2

• Cold impacts on mortality are 

observed for up to 4 weeks 

following a cold day1

• Most  cold-attributable deaths are 

cardiovascular and respiratory
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Risk curve for all-cause mortality in the North East region

Cold temperatures and mortality



• Each winter sees an increase in 

emergency admissions to hospital ‘winter 

pressure’; particularly respiratory disease1

• Relationships between emergency 

admissions and cold temperatures are 

similar to mortality but not as strong; 

significantly increased risk of respiratory 

and cardiovascular admissions2

• Cold homes linked to poor mental health; 

home improvements result in significantly 

improved mental health3

• Cold may increase sense of social 

isolation and vice versa4

Cold temperatures and morbidity

1. NHS England (2014) Understanding Winter Pressures in A&E 

Departments

2. Hajat et al, Public Health 2016, PIRU CWP evaluation 2016

3. Howden-Chapman 2007, BMJ

4. Zhong and Leonardelli 2008 Psychological Science

Risk curve for all-cause emergency admissions in the North East region



MENTAL HEALTH

• More than one in four adolescents 

living in cold housing are at risk of 

mental health problems, compared 

with one in 20 adolescents who 

have always lived in warm 

housing1

• Heating and energy efficiency 

interventions result in significantly 

improved mental health and well 

being2, 3

SOCIAL ISOLATION

• Cold ambient temperatures may 

increase perception of social 

exclusion and vice versa4

• Cold homes may increase social 

isolation as those affected are 

reluctant to invite friends or family 

to a cold house5. 

• It can be difficult for children to 

study or do homework in a cold 

house, which affects educational 

and long-term health and work 

opportunities1
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Cold temperatures and mental health





Heatwave

Extreme Events 



Summer 2003
30,000 deaths in Europe

15,000 deaths in France

Particularly significant in Paris: 

• temperature extremes: high minimum temperature

• poor meteorological forecast

• institutional failures: hospital and care home staff on holiday

• surveillance: small number of deaths reported

• no experience/knowledge: no public health measures

• “We didn’t know anything..” French Minister of Health

Based on Kovats 

Extreme Events – how well planned are we in the UK?



Daily mortality in London, 2003

Extreme Events – how well planned are we in the UK?
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• As temperature rises, so does the incidence of 

violence

• Increase in murders, assaults, violent suicide, and 

domestic violence when the weather is hot

• C.24,000 assaults or murders in the US per year for 

every 2 degree increase in average temperature(1)

• Stress of experiencing natural disaster can lead to 

violence

• Mental health conditions significantly more common 

amongst those exposed to violence (1)

(1) Warshaw C, Moroney, G. 2002. Mental Health and Domestic Violence. The Domestic 

Violence and Mental Health Policy Initiative

Heat, violence and mental health
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Flooding and other disasters

Extreme Events 



Winter 2013/14

• Recurrent/prolonged 

flooding Dec 13 – Feb 14.

• UK’s wettest winter on 

record since 1910

• New records of 

precipitation for the UK, 

Wales, east Scotland 

southwest England

• ~6000 properties flooded



WHO Europe / 

PHE
xx

Floods: Health effects 

and prevention in the 

WHO European 

Region
x



Health impacts of flooding

Acute health effects

Associated with flood water and 

its debris:

• Drowning (walking or driving 

through flood water)

• Physical trauma (concealed 

or displaced objects; electrocution, 

fire)

• Other health effects such 

as heart attacks

Longer-term health effects

Occur as a consequence of flooding:

• Mental health impacts (secondary 

stressors)

• Carbon monoxide poisoning

• Skin & gut infections from 

contaminated flood water

• Respiratory disease from mould & 

damp

• Rodent-borne disease 



Flooding and mental health 
Literature reviews:

Small scale surveys, routine data

Mortality estimates: 50% increase or 10% decrease

Short term mental health issues: (home flooded vs not)

• Doubling of symptoms of psychological distress

• 2-3 times increased risk of depression

Secondary stressors: in other disaster situations have 

been suggested to be more important in psychological 

outcomes that flooding itself

Thomas Waite - flooding and mental health study protocol



National Study of Flooding and Health 
To determine the medium / longer term impact of 

flooding on mental health:

1) To quantify the impact of flooding on mental health and 

wellbeing starting at one year post-flood and then 

monitoring annually for up to ten years 

2) To identify socio-demographic and environmental 

characteristics significantly associated with 

psychological morbidity and to explore if inequalities 

exist

NSFH - study outline and cross sectional analysis
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• Population displacement

• Disrupted water, power and food supplies

• Damage to infrastructure, including health care facilities 

Other health effects



National Flood 

Emergency 

Framework for 

England

update for 2014
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