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Fig. 1. Processes and pathways through which climate change influences human health
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Future temperature in Guangzhou
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Figure 3. The annual average heat-related YLLSs in the 2030s, 2060s and 2090s

as compared with the 1980s under different climatic scenarios and GCMs
Note: We assumed that the number of population and their adaptive capacity were constant in the 215t century.
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Daily death counts
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1. Introduction

Numerous studies have demonstrated that heat waves are associat-
ed with increased mortality (Anderson and Bell, 2011; Huynen et al.,
2001; Le Tertre et al., 2006; Ostro et al. 2009; Son et al., 2012). Some

“Abbreviations: AIC, Akaike Information critevion; AC, air conditioning: CL confidence in-
terval; CBD, cerebrovascular disease; CER, cumulative excess risk: CVD, cardiovascular
< HW, heat wave: IR,  PM . par-
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of these studies also reported that individual characteristics
the association between heat waves and mortality (Lin et a
Medina-Ramén et al. 2006 Son et al., 2012). For instance, a st
ducted in seven U.S. cities found that age, gender and cause of d
nificantly modified the heat effects on mortality (O'Neill et al
and studies from Guangdong province and Shanghai city «
showed that heat wave effects were higher for respiratory n
and the elderly >75 years old (Ma et al., 2012; Zeng et al., 201

Some multi-city studies have also reported that the mortalit
of heat-wave were spatially heterogeneous, which may be part
plained by city-level modifiers such as socio-economic status ai
tive capacity (Curriero et al., 2002; Reid et al., 2009). For examp
United States, one study revealed a greater increase in heat

In China, the heath impact of cold weather f little attention, which imits our understanding
of the health impacts of climate change. We collected daily mortality and meteorological data in 66
communities across China from 2006 to 2011, Within each community, we estimated the effact of
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Abstract

Background: Many studies have investigated h

related mortality, but less attention has been given to the
health effects of cold spells in the context of glo rming. The 2008 cold spell in China provided a unique
mate the effects of the 2008 on mortality in subtropical regions, spatial heterogeneity
atification effect and added effects caused by sustained cold days.

Methods: Thirty-six study communities were selected from 15 provinces in subtropical China. Daily mortality and
meteorological data were collected for each community from 2006 to 2010. A g linear non-linear
DLNM) with a lag structure of up to 27 days was used to analyze the assodiation between the 2008 cold
spell and mortality. Multivariate meta-analy e used to combine the cold effects across each community.

to non-cold
= more pronounced for respiratory r
r females more than for males, and for the
attributable to the

Results: The 2008 cold
with the highest effects in sout
(RESP) than for cardiovascular (CVI
elderly aged 275 years old more than for younger people. Ovi
2008 cold spell. The cold effect was mainly from extreme o
this 2008 cold spell

Conclusions: The 2008 cold spell increased mortality in subtropical China, which w nly attributable to the low
temperature rather than the ined duration of the cold spell. The cold effects were spatially heterogeneous and
modified by individual-specific characteristics such nder and age.

Keywords: Cold spell, Mortality, China, Subtropical, Extreme temperatures

Introduction

events are acute and some harvesting is observed, but the

Hart of rold <nall b "

tof cold sp , duration, and timing) and individual-
specific factors (cavses of death, age, gender and edumlon) Meta-analysis method was finally used
to estiimate the overall effacts. Theevmll curmulative extess risk (CER) of non-accidental mortality
during eold spell days was 28.20 (95% C1: 21.4%, 35.3%) compared with nan-cold spell days. There
was asignificant increase in mortality when the cold spel duration and intensity increased or occurred
earfierin the season. Cold spell effects and effect modification by cald spell characteristics were more
pronoumd insouth (hlna.Theehieﬂy, peoplewith low education Ievel nnd thn!ewnh resplmnry
diseases bleto cold spells. Cold spell yincrease
mortality risk in China, ith greatereffects in southern China. Thsefectismodifed hycold spell
characteristies and individual-level factors.

The Panel on Climate Change (IPCC)
has projected that in the coming decades, extreme weather
events will become more frequent and more intense in
some parts of the world and such events will impact on
health [1]. Generally, the health effects of extreme heat

effects of extreme cold temperatures are generally more
prolonged than heat without mortality displacement [2-4]
Due to the projections associated with climate change
many more studies have been conducted on health effects
of heat waves compared to cold-related health impacts
[2,5-11]. Moreover, most previous studies on health effects
of cold spells were conducted in temperate climate
developed countries with very few in tropical or subtropical
regions [2,8,9]. However, the health effects of extreme
cold spells may be larger in these warm regions because
populations are not acclimatized to cold spells and are
unprepared for such events [3].







