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Abstract

Objective

To see if South Australia has a pattern of 

increased monthly mortality during colder 

weather.

Design

Analysis of monthly death statistics and 

average monthly temperature data.

Main outcome measures

Average difference from each month to 

annual mean deaths.

Results

The cold months of July to October show 

an above average number of monthly 

deaths. Each year, this is around 620 

additional deaths.

Conclusions

The notable increase in deaths during cold 

weather suggests that South Australian 

homes lack features such as energy 

efficient heaters and insulation that would 

reduce the increase in seasonal mortality 

during winter.
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Across the world, reduced temperatures 

in winter are often associated with greater 

illness and mortality. This pattern is more 

pronounced in mild-climate countries 

such as Australia where the absence of 

severe winter conditions obscures the 

value of better-quality building standards, 

especially for thermal performance.1 

An ironic consequence of this is that cold 

weather, and indoor cold in particular, is 

often more dangerous in countries that are 

less cold. For example, 6.5% of all deaths in 

Australia are attributable to cold, a much 

higher rate than that seen in Sweden.2 

Australia also sees a disproportionate 

rate of hypothermic fatalities occurring 

indoors. One study compared hypothermic 

deaths in South Australia and Sweden from 

2006-2011: it found 84% of such deaths in 

South Australia occurred indoors, but only 

5% of the hypothermic deaths in Sweden. 

Further, all the Swedish deaths occurred in 

Winter, while hypothermic deaths in South 

Australia occurred even in Spring and 

Autumn.3 

Researchers have linked deaths from cold 

(including hypothermia and other diseases) 

with inadequate housing construction.3–5 

Supporting this, countries with higher 

building standards that include, for 

example, double glazing and high-quality 

insulation, see less seasonal variation 

in deaths. For example, in Yakutsk, the 

world’s coldest city, overall mortality is 

unaffected by falls in temperature, a result 

researchers attribute in part to warm 

housing.6 However, Australia’s housing is of 

a lower standard than that of comparable 

countries.7 

The experience in other countries suggests 

that low seasonal variation in mortality is 

associated with energy-efficient buildings, 

while higher variation indicates lower 

standards. We thus explore seasonal 

mortality in South Australia to see if there 

is a trend. An increase in deaths during 

cold months could be taken as evidence of 

housing with poor thermal performance. 

Introduction



better renting  |   5

We obtained data on monthly mortality in 

South Australia from the Australian Bureau 

of Statistics for the years 2009-2019.8 For 

each year, we calculated how the death rate 

each month varied from the annual mean 

deaths. We then averaged each month’s 

figure across all years to identify those 

months with a death rate more than 5% 

above average. These months were July 

through October. For example, July had 

126 more deaths than an average month, 

making it 11% above average. 

We then calculated the average 

temperature for each month by averaging 

the mean maximum temperature and 

the mean minimum temperature for 

each month, drawing upon Bureau of 

Meteorology data from two Adelaide 

weather stations, Adelaide (West Terrace 

/ Ngayirdapira) and Adelaide Airport. This 

served as a sense-check to confirm the cold 

temperatures in these months and also to 

document the association of above-average 

death rates with colder temperatures, as 

shown in Figure 2.

Method

Figure 1: Average difference from annual mean deaths, 2009-2019.

200

100

0

-100

-200

Ja
n

u
ar

y

Fe
b

ru
ar

y

M
ar

ch

A
p

ri
l

M
ay

Ju
n

e

Ju
ly

A
u

gu
st

Se
p

te
m

b
er

O
ct

o
b

er

N
ov

em
b

er

D
ec

em
b

er



better renting  |   6

We then compared the average monthly 

deaths in July-October with the average 

monthly deaths for the other months of the 

calendar year. This allowed us to calculate 

the excess winter deaths for each year 

by multiplying the excess deaths per cold 

month by the number of cold months. We 

calculated this figure for each year as well 

as a total and an average for all the years 

analysed. 

We are also interested in what proportion 

of these deaths are attributable to cold 

housing in particular. Although this is 

unknowable, we generate an estimate 

using a figure derived from a World Health 

Organization report that 30% of total 

excess winter deaths are related to cold 

housing.9 

Figure 2: Average difference from annual mean deaths (columns)  

compared with average monthly temperature (orange line).
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Our analysis indicates above-average 

death rates for the cooler months of May 

to October. This is most striking for July 

and August, which have 126 and 148 excess 

deaths, respectively.

On average, 155 more people die per 

month during July-October than during 

the other months of the year. Each year, 

this is an extra 620 deaths linked with cold 

weather. Over the eleven year analysis 

period, this was a total of 6833 excess 

winter deaths. Using the 30% figure, this 

is 47 deaths a month in July-October due 

to cold housing, 186 every year, and 2050 

deaths over the eleven years. Generally, 

these people would be dying from 

cardiovascular or respiratory disease.2 

Our data also show an above-average 

rate of deaths in October, even though it 

has a higher average temperature than 

May. While this may seem surprising, it 

is consistent with how cold affects the 

human body. That is, the health effects 

of cold are cumulative: they accrue over 

time from continuous exposure to cold.10 

Thus, the first cold days in May/June are 

less dangerous than the last cold days 

around September/October. Further, there 

is a time lag associated with deaths from 

cold. As such, deaths in October could be a 

delayed consequence of exposure to cold 

September weather. The delayed mortality 

we can see in the figure above accords with 

other findings.

Results
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There are different methods to calculate 

excess winter mortality. Alternative 

calculations would include May and June, 

which also show above-average mortality. 

Monthly deaths in cold months could be 

compared to average monthly deaths in 

just the other months, or in all months 

of the year. Different methods will give 

different results.

Regardless, there is an unambiguous 

pattern of monthly deaths rising as average 

monthly temperatures fall. Indeed, a 

separate analysis of South Australian 

mortality in 2015 found a similar pattern.11 

This trend is typically seen in countries 

that have worse housing that provides 

less protection against the health risks 

from indoor cold; countries with adequate 

housing construction see less of an uptick 

in deaths during winter. 

Indoor cold is a threat to the health of 

all, but some groups are more at risk.5 

Older people are more vulnerable 

due to factors such as increased social 

isolation, more time spent indoors, a 

more sedentary lifestyle, and decreased 

physical resilience.12 We expect a similar 

trend in Australia, particularly given the 

phenomenon of people avoiding heating 

due to concerns about utility costs.13

We are also concerned for groups that are 

more likely to live in inadequate homes 

that they cannot improve. Our previous 

research has found that people who rent 

are more likely to be living in an inefficient 

home: comparing advertised energy 

efficiency ratings for properties for lease 

and for sale in the ACT, two in five rental 

properties have a rating of zero, compared 

to only one in twenty properties for sale.14 

A renter is thus much more likely than a 

homeowner to be in an inefficient dwelling 

that offers less protection against outdoor 

cold. Further, it is becoming more common 

for a pensioner to be renting: on current 

trends, one in three people currently in 

their thirties will be renting when they 

retire.15

There is a limitation to our method. Death 

data from the ABS is for the state as a 

whole, so it was not possible to consider 

monthly deaths for sub-regions of South 

Australia and link them with individual 

weather stations. The temperature at 

one weather station in Adelaide does not 

necessarily represent the temperature 

elsewhere in Adelaide, nor in the rest of 

South Australia. However, we doubt this 

alters the overall conclusions. The vast 

majority of South Australia’s population is 

concentrated in the city of Adelaide; with 

the next largest city hosting less than 2% 

of the state’s population.16 Further, while 

temperatures may vary across the state, 

it is unlikely that there is variation in the 

trend of lower average temperatures from 

July to October. 

Discussion
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Does low-quality housing in South 

Australia contribute to increased mortality 

in Winter? 

Across the world, countries with milder 

climates tend to build dwellings with 

poorer thermal performance. This results in 

more seasonal variation in death rates, with 

peaks occurring in Winter months. This is 

the pattern we see in South Australia, with 

monthly deaths peaking in July/August. 

This results in around 620 excess deaths 

each year. 

Not all of these deaths are due to cold 

housing and cold indoor temperatures — 

but many of them are. Indeed, countries 

with energy-efficient homes see fewer 

excess deaths every winter. Energy-

efficient retrofits have well-documented 

health benefits.17 They save lives. 

Older Australians are more vulnerable 

to deaths from cold, and people who rent 

their homes are more likely to be living in 

inefficient dwellings. In future decades, 

an increasing proportion of retirees will 

be renting their homes. This indicates the 

growing importance of ensuring healthy, 

energy-efficient dwellings for people 

making a home in the private rental sector.

Conclusion
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