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• Exposure to both extreme hot and cold weather is 
associated with increased morbidity and mortality, 
compared to an intermediate ‘comfortable’ temperature 
range. 

• Heat mortality follows a V-shaped function with a steeper 
slope at higher temperatures. The comfortable or safest 
temperature range is closely related to mean temperature, 
with an upper bound from as low as 16.5℃ for the 
Netherlands and 19℃ for London, to as high as 29℃ in 
Taiwan

Regional difference due to local climate, 
socio-economic environments, and adaptation
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Different adaptation methods applied:
Extratropical: Heating system
Tropical: Air-conditioner
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Objectives

• To study the temperature thresholds that lead to excessive 
daily mortality rate of elderly (> 65 years old) due to 
cardiovascular and respiratory diseases.

• To estimate the impact of heat waves and cold surges on 
the excessive daily mortality rate of elderly

Data

• Daily deaths and population in Taipei metropolitan area by 
department of health: 1981-2006 (classified by ages, 
gender and cause of death) focused on death of elderly (> 
65 years old) due to cardiovascular and respiratory 
diseases.

• Daily maximun, minimum temperature at Taipei station (also 
for 1981-2006 period)



1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005      

Total daily deaths (upper curve) and 
mortality rate (per 100,000) for persons > 

65 years old, Taipei metropolitan Area



Remove the trend in cardiovascular and 
respiratory mortality rate (per 100,000) for 

persons > 65 years old
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Seasonal cycle in mortality rate and 
temperature

        



• Removed trend and seasonal cycle from mortality data 
to get the expected mortality rate

• Bin the ratio of daily observed and expected mortality 
rate in different mean daily temperature (yesterday’s 
maximum and today’s minimum)

ratio
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Histogram: Taipei mean daily temperature 
(yesterday’s maximum and today’s minimum)
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Median of excessive mortality rate ratio =1.135
0.135 x 6 => 81% increase
Car+Res daily mortality rate ~5.7 per 100,000 elderly

In Taipei metropolitan area, 570,000 elderly (>65 yrs) 
4.6 more death per year



Concluding Remarks and Implication

• For Taipei metropolitan area (well adapted to heat waves, 
less to cold surges), the temperature thresholds for 
excessive mortality rate of elderly due to cardiovascular 
and respiratory disease are 32℃ and 10℃. A simple heat/
health warning system can be developed for extreme 
weather events such as heat wave and cold surge.

• Seasonal forecast of well-above or well-below normal 
temperature can still provide guideline to link extreme 
weather based on current observation statistics.

• More than 10% of excessive mortality rate are found in 
extreme warm or cold condition. For future climate change 
projection, the extreme warm conditions are expected to 
be much more frequent and lead to large increase in the 
health risk.


