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0.76 AC increase over the past Best estimated increase 1.8 14.0

100 yrs

AC during this century
(range 1.171 6.4 AC)

) Mean increase 2.1 4.4 AC up to
1.1AC over the past 100 yrs 2100 (range 2.0 i 6.3 AC) with larger
Increases in southern and north -
eastern Europe

Dipartimento di Epidemiologia




1

Chapgos in Intermediate Factors
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Air Pollution Concontration
and Dstribution

Pallen Prod

Mitigation Policies

Mitigation Policies for Reduction
of Greenhouse Gas Emissions

Energy EMiclency

Use of Renewabile Energy Sources

Forast Presanvation

Crop Yield

Moderating Influences
Poputation Density and Grorath
Level of Technological Development

Coastal Flooding
Coastal Aquiter Sainity

Maoderating Influences and
Adaptation Measures

Adaptation Measures
Vaccination Programs
Disease Survelllance

Standard of Lving and Local Enveeanmantal Condition Protective Technologies

Proexistng Health Status
Cuality and Accesa to Health Core
Pubic Haalth Infrastructure

Woather Forecasting and Warning Systems
Emergency Management and Disaster Preparedness
Public Haalth Education and Prevention

Legisiation and Adminstration

Haines and Patz, JAMA 2004




Phenomenon and trend

Warmer days and nights, more hot days
and nights and fewer cold days and
nights

Projections for
the 21 st century

Virtually certain

Benefits or risk to human
health

Reduced mortality from
decreased cold exposure

Increase in frequency of warm
spells/heat -waves

Very likely

Increased risk of heat -related
mortality, especially for the
elderly, chronically ill, very young
and socially isolated

Increase in frequency of heavy
precipitation events

Very likely

Increase risk of death, injuries,
infectious diseases, and mental
health problems

Increase droughts areas

Increase risk of food and water
shortages, malnutrition and
water - and foodborne diseases

Increased incidence of extremes high
sea levels

Adapted from Climate Change 2007. S

Increases risk of deaths and
injuries from drowning and of
negative migration -related health
effects




Estimating the impact of heat

and heat waves on health




Temperature -mortality relationship

onse relationship

Daily mortality

relationship
Threshold level

LI ] T A T R R

20 25 30 35 40

Maximum Apparent Temperature AC




Two EU-funded multicenter projects (PHEWE, EuroHEAT)
have investigated the effect of temperature and heat waves
on mortality and hospital admissions in European cities.

Michelozzi P, etal. Environ Health 2007:6:12

Baccini M, et al. Epidemiology 2008:19(5):711 -9.

Analitis A, etal. Am J Epidemiol 2008:168(12):1397 -1408 .

Michelozzi P, etal. Am J Respir Crit Care Med. 2009 Mar 1:179(5):383
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PHEWE and EuroHEAT projects:
cities involved
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PHEWE

EuroHEAT

Study
design

Time series analysis

Episode analysis

Exposure

Maximum apparent

temperature (T,pomax)
(lag 0-3)

Heat wave: two or more

days with:
-T >90° pctile OR

appmax

ToP290° pctile &

min

Tappmax>med|an

Qutcome

Mortality & hospital
admissions

Mortality
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Mediterranean cities North-Continental cities
Natural
mortality

% change  95% Crl % change  95% Crl

All ages 3.12 0.60 5.73 1.84 0.06 3.64
15-64 vyrs 0.92 -1.29 3.13 1.31 -0.94 3.72
65-74 vrs 2.13 -0.42 4.74 1.65 -0.51 3.87
75+ vrs 4.22 1.33 7.20 2.07 0.24 3.89
Cardiovascular
mortality

% change  95% Crl % change 95% Crl
All ages 3.70 0.36 T7.04 -0.09 5.32
15-64 vrs 0.57 -247 3.83 .0 -2.20 492
65-74 vrs 1.92 -1.49 5.35 " -1.12 4.62
754+ yrs 4.66 1.13  8.18 2.5 -0.24 551

Respiratory mortality

% change  95% Crl change  95% Crl
All ages 6.71 2.43 2 6.10 246 11.08
15-64 vrs 1.54 @y 3.02 -1.55 T7.42
65-74 vrs 3.9 46 8.2 3.90 -0.16 8.92
75+ vrs 8.10 3. 3.37 6.62 3.04 11.42




Log mortality rate

.

ﬁ‘
-

o
Ich ]
o
__}:

|

Mediterranean cities

Effect : +3.12% for 1 °C

Threshold : 29 °C

| L] ]
10 20 30
max apparent temperalure

Log mortality rate

Baccini M, et al. Epidemiology 2008

North—Continental cities

Effect :+1.84% for 1°C

Threshold :23 °C
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% change (95%CI)"
Mediterranean cities  North-Continental cities

Cardiovascular causes
all ages
65-74 age group
75+ age group

Cerebrovascular causes
all ages
65-74 age group
75+ age group

Respiratory causes
all ages
65-74 age group
75+ age group

-0.6
-0.5
-1.1

(-1.8; 0.5)
(-2.7; 1.7)
(-2.5; 0.3)

(-3.0; 1.6)
(-3.1; 4.0)
(-4.2; 0.5)

(0.6; 3.6)
(-4.1; 3.6)
(1.9; 7.3)

-0.6
-1.1
-0.6

1.2
2.7
3.1

(-1.2; 0.2)
(-2.3;0.1)
(-1.4; 0.3)

(-2.5; 0.2)
(-4.2;1.1)
(-3.1; 0.6)

(0.1; 2.2)
(-0.3;6.0)
(0.8; 5.5)




Athens Barcelona Budapest London Milan Munich Paris Rome Valencia

& All heat waves & Long Duration heat waves  Long Duration and High Intensity heat waves




‘ anad genaer

Mediterranean cities North continental cities All cities

t

65-74 75-84 85+

B Females ¢ Males




Mediterranean North Continental
Increase in daily mortality Increase in daily mortality
% 90% CI % 90% CI

Respiratory causes
female 57.0 32.7 - 85.7 24.9 18.5 - 31.5
male 48.9 37.4 - 61.3 15.6 104 - 21.2

Cardiovascular causes
female 38.0 30.3 - 46.1 16.1 10.1 - 22.3

male 22.6 17.8 - 27.8 9.6 4.8 - 14.6
Cerebrovascular causes

female 39.8 29.2 - 51.3 19.5 129 - 26.4
male 22.6 1/.8 - 27.8 9.6 4.8 - 14.6




