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Methods:
Warm-season (October-March) GP visits data (2011-2016)
were obtained from the Australian Bureau of Statistics. Using a
case-crossover approach we assessed the effect of heatwaves
(defined using Excess Heat Factor) on GP visits at the
Statistical Area Level 2 (SA2) spatial unit (reflecting suburbs),
as well as effect modification by individual and area-level
factors. Results are reported as percent increase in GP visits
during severe/extreme heatwaves compared with non-
heatwaves.
Results:
Nationally, GP visits increased by 4% (95%CI: 3-4%) during
severe/extreme heatwaves. But impacts varied with the highest
effect observed in Canberra (16.4%; 95%CI:15.4-17.4%),
Adelaide (14.9%; 95%CI: 14.3-15.4%), and regional Victoria
(13.5%; 95%CI: 13-14%). A gradient of impact was found
within locations, for example, vulnerable SA2s nationally were
featured by a higher proportion of populations with no air-
conditioning, low income, limited English proficiency, living
alone, and a prevalence of diabetes and circulatory diseases.
Individual-level factors included those: living alone, with
limited English proficiency, with diabetes, hypertension and
using anti-coagulants and diuretic medications.
Conclusions:
Heatwaves increase GP visits in Australia, with impacts varied
between locations and populations, affecting certain areas and
individuals disproportionately. Our results using an individual
and area-level linked data suggest that local area and individual
vulnerabilities should be incorporated when developing place-
based interventions combating heatwave-health impacts.
Key messages:
� Heatwaves increase GP visits in Australia, but with spatial

variability across and within locations.
� Individual and area-level factors contribute to heatwave-

vulnerability.
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Background:
Although there is significant scientific evidence on the impact
of heat waves, there are few studies that analyze the effects of
sociodemographic factors on the impact of heat waves below
the municipal level.
Methods:
The objective of this study was to analyze the role of income
level, percent of the population over age 65, existence of air
conditioning units and hectares (Ha) of green zones in districts
in Madrid, in the impact of heat on daily mortality between
January 1, 2010 and December 31, 2013. Seventeen districts
were analyzed, and Generalized Linear (GLM) Poisson
Regression Models were used to calculate relative risks (RR)
and attributable risks (RA) for the impact of heat waves on
mortality due to natural causes (CIEX:A00-R99). The pattern
of risks obtained was analyzed using GLM univariates and
multivariates of the binomial family (link logit), introducing
the socioeconomic and demographic variables mentioned
above.
Results:
The results indicate that heat wave had an impact in only three
of the districts analyzed. In the univariate models, all of the
variables were statistically significant, but Ha of green zones
lost significance in the multivariate model. Income level,

existence of air conditioning units, and percent of the
population over age 65 in the district remained as variables
that modulate the impact of heat wave on daily mortality in
the municipality of Madrid. Income level was the key variable
that explained this behavior.
Conclusions:
The results obtained in this study show that there are factors
below the municipal level (district level) that should be
considered as focus areas for health policy in order to decrease
the impact of heat and promote the process of adaptation to
heat in the context of climate change.
Key messages:
� There are factors below the municipal level which should be

considered for health policy in order to decrease health heat
impacts.
� Privation hamper isolation of ageing people from extreme

outdoor temperatures. Therefore, in some cases poverty
could become the key risk factor that explain the vulner-
ability to heat waves.
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Backgraund:
The objective of this study was to analyze and compare the
effect of high temperatures on daily mortality in the urban and
rural populations in Madrid.
Methods:
Data were analyzed from municipalities in Madrid with a
population of over 10,000 inhabitants during the period from
January 1, 2000 to December 31, 2013. Four groups were
generated: Urban Metropolitan Center, Rural Northern
Mountains, Rural Center, and Southern Rural. The dependent
variable used was the rate of daily mortality due to natural
causes per million inhabitants (CIE-X: A00- R99) between the
months of June and September for the period. The primary
independent variable was maximum daily temperature. Social
and demographic ‘‘context variables’’ were included: popula-
tion >64 years of age (%), deprivation index and housing
indicators. The analysis was carried out in three phases: 1)
determination of the threshold definition temperature of a
heat wave (Tthresold) for each study group; 2) determination
of relative risks (RR) attributable to heat for each group using
Poisson linear regression (GLM), and 3) calculation of odds
ratios (OR) using binomial family GLM for the frequency of
the appearance of heat waves associated with context variables.
Results:
The resulting percentiles (for the series of maximum daily
temperatures for the summer months) corresponding to
Tthreshold were: 74th percentile for Urban Metropolitan
Center, 76th percentile for Southern Rural, 83rd for Rural
Northern Mountains and 98th percentile for Center Rural
(98). Greater vulnerability was found for the first two. In terms
of context variables that explained the appearance of heat
waves, deprivation index level, population >64 years of age
and living in the metropolitan area were found to be risk
factors.
Conclusions:
Rural and urban areas behaved differently, and socioeconomic
inequality and the composition of the population over age 64
were found to best explain the vulnerability of the Rural Center
and Southern Rural zones.
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