THE LANCET

“Climate change is
the biggest global
health threat of the
21st century.”

Ses The Lancet Commissions page 1693

1000 Years of Changes in Carbon Emissions,
CO, Concentrations and Temperature
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Figure 1.3: Correlation between temperature and CO,
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Graph from: Hanno, 2009
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Recent Sea Level Rise 130
23 Annual Tide Gauge Records —_
= Three Year Average 129 E
i = Satellite Altimetry ." . 20 “ﬂ:’
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Since 1900 the level has risen at 1 to 2 mm/yr;
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http://ar.wikipedia.org/w/index.php?title=%D9%85%D9%84%D9%81:Greenhouse_effect_Ar.PNG&filetimestamp=20090823100449&
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EXxcess

Mortality:

France:
14,800

Italy:
10,000

Spain &
Portugal:
5,000

Etc.

Total =
30,000+

EJ\J;J\LL\;}A

12-day Heatwave, 3-14 Aug, 2003

Maximum Temperature, Aug 10
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Climate change may.mean®: - .
some harmful diseases carried ; \ %ﬁ, | J‘u‘ —
by mosquitoes could survive | fyourtemperature |
in more areas of Australia | rises by two degrees, bl —
s} : | you've got a problem. M

‘I'heWotHHealth Organisation reports that < =
climate change may already be causing over | i Earth's tamperature . - % .
158000 st every v rses bw-mdk«w-s, Al Al g 3l g Cne) ) —

we've all @@ic a problem.

" If we don't do anything to reduce climate A L S . o
change, it is likely we will experience: - . ‘ s : “ S . ‘ ! \
= More deaths, iliness and injuries due to severe RO Aw e u UA )

n'-nr.ntu-u_mu,," worn

weather events like floods and storms. Heat YOUR OOC TOR'S

related deaths could double by 2020. PRESCRIPTION FOR YR P
; 3 . 2 i .
= Greater risk of infections carried by food and AHEALT M ‘ ‘ 9 ‘ *

water. HIER PLANET ua JA U'A ¢

1. SWITCH Your
Longer and more frequent drought in some ELECTRICITY T,
regions. GREEN POWER 4

2. CHOOSE SOLAR WATER HeATing QJM\ _

.,f(l.)

Some climate change is unavoidable but there
are solutions to avoid severe climate change 3. H%}?ENTLV HEAT 4D copL YOUR v - \
Q jm —_

We produce the greenhouse gases causing climate change by

burning fossil fuels for electricity and transport. By making 4. erc
smart energy choices you can lower greenhouse gas # OFF Jrﬂﬂb_gy POWER
production, reduce climate change and help save lives.

5. LEAVE THE CAR AT HOME

I3 I3
Choose one of the simple and cheap actions from the script . \ y ‘ y y ‘
pmiys 6. REDUCE YOUR AIR TRAVEL il 2
Take a brochure or see the website www.healthyplanet.info o%aars w Apomt's Race Lo - .
to find out more about what you can do to reduce climate O3 Adtrnas 4_\3 4 : A "}
Sy /% Lod ” "

change and win a new bicycle!

%{':,’ 7 Qbocto(g for the Environment Australia
; www.dea.org.au
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Tick-borne (viral) Encephalitis, Sweden: 1990s v 1980s (winter warming)
Changing Distribution of the Tick Vector | Lindgren et al., 2000, 2001

_am 2N q,i’}'\" e oW

White dots indicate locations where ticks were reported. Black line indicates study region.



Schistosomiasis: Modelled Future Impact of Climate
Change on Schistosoma japonicum Transmission in China

Northwards drift, over past 4
decades, of the winter
‘freezing zone’ that limits
water-snail survival —
associated with 1-1.5°C
temperature rise in SE China

“Recent data suggest that
schistosomiasis is re-emerging in
some settings [with previous
successful disease control]. ....

“Along with other reasons,
climate change and ecologic
transformations have been

SUQgESted as the underlylng Source: Zhou et al., Potential Impact of Climate

causes.” Change on Schistosomiasis Transmission in China
Am J Trop Med Hyg 2008;78:188-194.




DENGUE FEVER: Estimated geographic region suitable for
mosquito vector Aedes aegypti, and hence transmission:
Climate conditions now and in alternative scenarios for 2050

r ~aPort Hedland

Camavon  aMmM|{SSIONS Scenario

Current risk region, for
dengue transmission

Brisbane

Iy mPort Hedland

2050 risk region: High GHG

. ) Jeamanen - emissions scenario
Global statistical model (Hales), applied to

Australia: mosquito survival in relation to
water vapour pressure (rainfall, humidity). NCEPH/CSIRO/BoM/UnivOtago, 2003
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+ Cities i Harare
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Table 6.1: Examples of how diverse environmental changes affect the occurrence
of various infectious diseases in humans (Refernce 5)

2 (5.5l

Environmental changes Example diseases Pathway of effect

Dams, canals, irrigation Schistosomiasis « Snail host habitat, human contact

Malaria

« Breeding sites for mosquitoes

Helminthiasies

& Lansal contact due to mioist soil

River blindness

« Blackfly breading, ~ disease

Agricultural intensification  Malaria Crop insacticides and = vector
resistance
Vanazualan <« rodent abundance, contact
haamaorraghic fever
Urbanization, Cholera « sanitation, hygiena; - watar
urban crowding contamination
Dengue Water-collecting trash, = Aedes

aagypti mosquite breeding sites

Cutaneous leishmaniasis

« proximity, sandfly vectors

Deforestation and new Malaria « Breeding sites and vectors,
habitation immigration of susceptible people
Oropouche = contact, breeding of vectors

Visceral leishmaniasis

« Contact with sandfly wectors

Reforestation Lyme disease & Tick hosts, outdoor exposure

Ocean warming Red tide « Toxic algal blooms

Elevated precipitation Rift valley fever « Pooks for mosquito breeding
Hantavirus « Rodent food, habitat,

pulmonary syndrome

abundance

a iNCregse = reduction
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Hydrogen

Hydrogen
5 pabiall cld Gl
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atmosphere \ / .
* Oxygen . : ! ‘ / ! ! ‘
B —
otosynthesis ‘%’ uﬂ
Sl A 5 —
" LA

Figure 1.8 An example of interacting components of the
Earth system. Volcanic activity has contributed enormous
amounts of water, carbon dioxide, and other gases to

the atmosphere and oceans and solid materials to the
continents. Photosynthesis by plants removed carbon
dioxide and added oxygen to the primitive atmosphere.
Hydrogen, because it is light, easily escapes into space.
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Hurricane Katrina crossing

Gulf of Mexico Jg*é\r—w

Yellow/orange/red areas at or above 82°F (27.8°C) —
mperature needed for hurricanes to strengthen.

) 5

N
HAGRRN A SN SR [ SSEAR
N S o » 4 ] A f
» . 'y K"“- v \" :n .

Sea Surface Temperature
L L s >
15 20 25 30 35
Degrees C (NASA, 2005)
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earthquake |  AUSTRALIA
YEAR LDCATION EVENT ESTIMATED DEATH TOLL
1 1931 Huang He River, China  Flood - 3.7million
3 g?nﬂangladesh ....................... cyclnne ............. IBM,DM ........................... :
3 1976 Tangshan, China Farthquake | 255,000
4 1920 Gansu, China Earthquake = 200,000
o 92?Tsinghaiﬂhlna .................. . rthqualce ....... IZﬂﬂﬂﬂD ..............................
6 1923 Kanto, Japan Earthquake | 143,000
7 1991 Bangladesh Cyclone | 139,000
RIS — . rthqualce ....... |1 lﬂﬂﬂlﬂ ...............................
9 1908 Messina, Italy Earthquake | 70,000-100,000
10 1932 Gansu, China Earthquake | 70,000
TN Y he— . |ﬂ1quake ....... IEE.l}I]ﬂ ..................................
12 1935 Quetta, Pakistan Earthquake | 30,000-60,000
13 1942 Bengal, India Hurricane ' 40,000
Ty Ea— ‘. rl:hquake ....... |4ﬂ.ﬂﬂﬂ-50.ﬂﬂﬂ ....................

SOURCES: L.5. Geological Survey, The World Almanac

THE WASHINGTON POST



Deaths and DALYs attributable to Climate Change, 2000 & 2030
Selected conditions in developing countries

Deaths | Total Burden
Floods

-
-,

Malaria 38 9 /g_ij\ 150 F\,:»_’_’ _______________
Ggid

AN
N

|- Now (2000)
Future (2030)

Diarrhoea

Malnutrition

120 100 80 60 40 20 D 2 Z 6 38 10
|
|

Deaths (thousands) DALYs (millions)

- ) [ [
MLGY‘ LS J.ui\ ) g luda
WHO/McMichael,Campbell-Lendrum, Kovats et al, 2004
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Change Safety and Health
Hazards/Exposures Research and Practice
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Imcoreased I reased diSrinsas transilions Changes & Conduct new ressarch
ambdent air uv Extreme & gxpanded & emerging  in the built linking climate and
temperature  poliution radiatian weralhr habitats industries  emdronment occupational diseases
More hot Chrone bone Plants. Joby * identify numibers
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FIGURE 1.

Conceplual framework of the relationship between climate changs and occcupatcnal salety and heaalth
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Contexts

T Greenhouse gas
(GHG) emissions

Energy policies

Local conditions and socio-economic
circumstances
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Environmental changes

T Vector-bome diseases

T Amhbaent
temperaturs

T Air pollution

|

T Greater exposure
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particles, and
- volatile organie
T Hot days compounds
Pulmenary
toxicants

Occupational Health Effects

Cardiovascular/tespiratory
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T UV radiation
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INDUSTRIES HEALTH CONNUNICABLE R = HEALTH NOUSTRE
Construcson +Encephaliss causad by VECTOR-H0RNE Potential impacts E INCREASES EECHER ne nosies
Axiadiae antropods (S1. Lous, AND Z0ONOTIG DISEASES 2 § 5 N FVERGING :'} P S, Agneture
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CO, Stabilisation & Global Warming
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Stabilising CO,, at:
550 ppm by 2150 could limit warming to 1.5-2.9°C by 2100.

450 ppm by 2090 could limit warming to 1.2-2.3°C by 2100.
Note: Current level = 380 ppm (vs 275 pre-industrial)
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WHO estimates of extra deaths (per million people) from climate change in 2000

Deaths from climate change ¢
Estimates by WHO sub-rogon, 2000
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A fh&f}s left is the collective action problem in which nQ one wants to be at a disadvantage. Fiona Harvey reports
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External exposure:
climatic and
environmental conditions
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Sensitivity of exposed population:
Immune status, nutritional status,
housing conditions, etc.
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Adaptive Capacity:
Local governance
Community cohesion
Funds available
Public health capacity

Potential health impact -
risk of occurrence

Actual adaptive actions e.qg.

Regional government
Meteorological forecasts

Community
Surface-water control
Mosquito spraying
Rapid case treatment

Household/personal

House repairs
Bed-nets

of malaria
v Population
Net Vulnerability | Health Impact:
to risk of malaria actual outcome
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EuroWEATHER - Heat and discomfort index

HEAT AND DISCOMFORT INDEX

HUMIDEX INDEX OF APPARENT TEMPERATURE ( degree C )
35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%

45 47 49 S1 s§3
43 45 47 49 51
42 44 45 4T 49 51
40 42 44 45 47 49 51

52
33 40 42 44 45 47 43 S0 52
37 39 40 42 44 45 47 48 SO 53
36 37 33 40 42 43 45 48 48 49 S1 20S2
34 36 37 39 40 41 43 44 456 47 48 S50 53
33 34 36 37 33 40 41 42 44 45 46 48 S0
32 33 34 35 37 33 39 40 42 43 44 45 48
30 32 33 34 35 36 37 39 40 41 42 43 45
29 30 31 32 33 35 38 37 33 39 40 41 43
28 29 30 31 32 33 34 35 35 37 38 39 41
27 27 28 29 30 31 32 33 34 35 35 37 39
256 26 27 28 29 30 31 32 33 34 34 35 37
25 25 26 27 27 28 29 30 31 32 33 34 35
24 24 24 25 26 27 26 28 29 30 31 32 33
23 23 23 24 25 25 26 27 28 28 29 30 31 32 32 33
22 22 22 22 23 24 25 25 26 27 27 28 29 30 30 31

Upto29 C” No discomfort

From 30 to 34 C* Slight discomfort sensation

From 35 1o 39 C°® Strong discomfort. Caution: limit the heaviest physical actlivities
From 40 to 45 C°® Strong indisposition sensation. Danger: avoid efforts
From 46 to 53 C® Serious danger: stop all physical activities

Death danger: imminent heatstroke
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Disclaimer

The IRSST makes no guaraniee
regarding the accuracy, reliability

or completeness of the information
contained in this docurment. Under no
cancumstances shall the IRSST be hald
liable for any physical or
psychological ngury or material
damage resulting from the use of
this information.

Mote that the content of the docu-
ments is protected by Canadian
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Climate Change

and Human Health

The Role of Nurses in Confronting
the Issue

Lucia Sayre, MA: Nadia Rbazi, BA;
Holly Carpenter, BSN, RN; Nancy L. Hughes, MS, RN

Climate change will impact human health in various ways as the ecology of our planet changes.
Environmental changes such as increased heat waves, sea-level rise, and increased drought around
the globe will aggravate already-existing health problems, increase the onset of new health prob-
lems, and, in some cases, cause premature death. Catastrophic events associated with these en-
vironmental changes, such as floods, and increases in hospital and routine clinic visits will have
nurses on the front lines tending to those in need. Climate change needs to be reframed as a pub-
lic health issue, and the importance of nurses to be educated and engaged cannot be overstated.
Nurses can be instrumental in communications with patients and families, working with their hos-
pitals and health systems to reduce emissions and influencing the adoption of strategies to better
prepare our health care facilities and our communities for the health impacts of climate change.
Kev words: adaptation, climate change, clinfcal education and advocacy, emissions reduction,
energy, bealth impadts, mitigation
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