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Online appendix of the article:
Mortality risk attributable to high and low ambient temperature: a multi-country study

Additional information on data collection

Australia

We collected data from Melbourne, Sydney and Brisbane between 1% of January 1988 and 31% of May 2009.
Daily mortality, obtained from the Australian Bureau of Statistics, is represented by counts of deaths for non-
external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in "C) and relative humidity
(in %), computed as the 24-hour average based on hourly measurements, were obtained from the Australian
Bureau of Meteorology. We selected all available meteorological stations located within <30 km of each city’s
Central Business District (CBD) (7 stations in Brishane, 7 stations in Melbourne and 11 stations in Sydney). We
calculated the daily averages of climatic variables using all records from meteorological stations in each city.
When there was a missing value (<1.3%) for a particular meteorological station, observations recorded from the
remaining weather stations were used to compute the daily average values. In total, missing data amount for
0.16% and 0.00% of the mortality and temperature series, respectively. These data were used and described in
previous publications 2

Brazil

We collected data from 18 cities (see full list in Table S1 below) between 1% of January 1997 and 31% of
December 2011. Daily mortality, obtained from the Ministry of Health, Brazil, is represented by counts of
deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in "C) and
relative humidity (in %), computed from the 24-h average of hourly measurements) were obtained from the
National Institute of Meteorology of Brazil. A single weather station located within the urban area was selected
for each city. In total, missing data amount for 1.85% and 3.36% of the mortality and temperature series,
respectively.

Canada

We collected data from 20 census metropolitan areas (CMA) and the city of Hamilton (see full list in Table S2
below) between 1% of January 1986 and 31% of December 2009. Daily mortality, obtained from Statistics
Canada through access to the Canadian Mortality Database, is represented by counts of deaths for all causes.
Mean daily temperature (in °C) and relative humidity (in %), computed as the 24-hour average based on hourly
measurements, were obtained from Environment Canada. A single weather station was selected for each city
using the airport monitoring station located closest to the CMA centre. Measures of ozone (Os, in ppb), nitrogen
dioxide (NO., in ppb) and particles (PMzs, in ppb) were available in the same period from the National Air
Pollution Surveillance (NAPS) network of Environment Canada. Daily level of pollutants were computed as the
24-hour mean based on hourly measurements in different stations, and then averaged across stations with no
missing data, with an average of 4 stations per city. In total, missing data amount for 1.98% and 0.91% of the
mortality and temperature series, respectively. These data were used and described in previous publications.®*

China

We collected data from the city of Anshan (1% of January 2004 to 31% of December 2006), Beijing (1 of
January 2007 to 30" of September 2008), Fuzhou (1%t of January 2004 to 31% of December 2006), Guangzhou
(1% of January 2007 to 31% of December 2008), Hong Kong (1% of January 1996 to 31% of December 2002),
Hangzhou (1% of January 2002 to 29" of December 2004), Lanzhou (1% of January 2004 to 31%t of December
2008), Nanjing (1%t of January 2007 to 31% of December 2010), Shanghai (1% of January 2001 to 31% of
December 2004), Shenyang (1% of January 2005 to 31% of December 2008), Suzhu (1% of January 2005 to 31% of
December 2008), Taiyuan (1% of January 2004 to 31% of December 2008), Tianjin(1% of January 2005 to 31% of
December 2008), Wuhan (1% of January 2003 to 31% of December 2005), Wulumgi (1% of January 2006 to 31%
of December 2007), and Xian (1% of January 2004 to 31° of December 2008). Daily mortality is represented by
counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in
°C) and relative humidity (in %) were computed as the 24-hour average based on hourly measurements.



Measures of nitrogen dioxide (NOz, in pg/m®), particles (PM10, in in ug/m®) and sulphur dioxide (SO2, in in
ug/m®) were available in the same period. Daily level of pollutants were computed as the 24-hour mean based
on hourly measurements. In total, missing data amount for 0.54% and 0.33% of the mortality and temperature
series, respectively.

Italy

We collected data from the city of Bari (1% of January 1996 to 31% of December 2007), Bologna (1% of January
1996 to 31° of December 2010), Brescia (1% of January 1993 to 31% of December 2003), Civitavecchia (1% of
January 1996 to 31° of December 2006), Frosinone (1% of January 1995 to 31° of December 2006), Genova (1%
of January 1999 to 31% of December 2007), Latina (1% of January 1995 to 31% of December 2006), Palermo (1%
of January 1997 to 31% of December 2001), Roma (1% of January 1987 to 31% of December 2010), Torino (1% of
January 1991 an to 1% of December 1999), and Viterbo (1% of January 1995 to 1% of December 2006). Daily
mortality, obtained from local mortality registries and from the rapid mortality surveillance system operational
since 2004, is represented by counts of deaths for all causes. Mean daily temperature (in °C) and relative
humidity (in %), computed as the 24-h average based on 6-h measurements, were obtained from the
Meteorological Service of the Italian Air Force. A single weather station was selected for each city, using the
airport monitoring station located closest to the city centre. In total, missing data amount for 1.95% and 3.30%
of the mortality and temperature series, respectively. These data were used and described in previous
publications.>®

Japan

We collected data from 47 prefectures (see full list in Table S2 below) between 1% of January 1985 and 31% of
December 2012. Daily mortality, obtained from computerized death certificate data from the Ministry of Health,
Labour and Welfare, Japan, is represented by counts of deaths for all causes and for non-external causes only
(ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in "C) and relative humidity (in %), computed as
the 24-hour average based on hourly measurements, were obtained from the Japan Meteorology Agency. A
single weather station located within the urban area of the capital city was selected for each prefecture. In total,
missing data amount for 0.00% and 0.04% of the mortality and temperature series, respectively.

South Korea

We collected data from 7 cities (see full list in Table S2 below) between 1% of January 1992 and 31% of
December 2010. Daily mortality is represented by counts of deaths for all causes and for non-external causes
only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ‘C) and relative humidity (in %) were
computed as the 24-hour average based on hourly measurements. Measures of carbon monoxide (CO, in ppb),
ozone (Os, in ppb), nitrogen dioxide (NOg, in ppb), particles (PM10, in ppb) and sulphur dioxide (SO2, in ppb)
were available in the period 1999-2010. Fine particles measures (PM2.5, in ppb) were available only for Seoul
in 2005-2009. Daily level of pollutants were computed as the 24-hour mean based on hourly measurements. In
total, missing data amount for 3.77% and 3.77% of the mortality and temperature series, respectively.

Spain

We collected data from the 51 capital cities (see full list in Table S2 below) between 1% of January 1990 and 31%
of December 2010. Daily mortality, obtained from Spain National Institute of Statistics, is represented by counts
of deaths for all causes. Mean daily temperature (in ‘C), computed as the 24-hour average based on hourly
measurements, was obtained from Spain National Meteorology Agency. A single weather station, located within
the urban area or at the near airport, was selected for each city. Single-day missing values were imputed as the
average of the days before and after. For periods longer than two days no imputation was done. In total, missing
data amount for 0.00% and 2.00% of the mortality and temperature series, respectively. These data were used
and described in previous publications.’

Sweden

We collected data from the county of Stockholm between 1% of January 1990 and 31% of December 2002. Daily
mortality, obtained from the Swedish Cause of Death Register at the Swedish National Board of Health and



Welfare, is represented by counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99).
Mean daily temperature (in °C) and relative humidity (in %), computed as the 24-hour average based on hourly
measurements, were obtained from the Environment and Health Administration. A single weather station,
located at Torkel Knutssongatan in Central Stockholm, was selected. Measures ozone (Os, in ppb) and nitrogen
oxides (NOy, in ppb) were available in the same period. Daily level of pollutants were computed as the 24-hour
mean based on hourly measurements. In total, missing data amount for 0.00% and 6.59% of the mortality and
temperature series, respectively. These data were used and described in previous publications.3°

Taiwan

We collected data in Kaohsiung, Taipei and Taichung between 1% of January 1994 and 31% of December 2007.
Daily mortality is represented by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799;
ICD-10: A00-R99). Mean daily temperature (in °C) and relative humidity (in %) were computed as the 24-hour
average based on hourly measurements. Measures of carbon monoxide (CO, in ppb), ozone (Os, in ppb),
nitrogen dioxide (NO-, in ppb), particles (PM10, in ppb) and sulphur dioxide (SO2, in ppb) were available for
the same period. Fine particles measures (PM2.5, in ppb) were available only in 2005-2007. Daily level of
pollutants were computed as the 24-hour mean based on hourly measurements. Data were pooled from 1
meteorological station and 11 air quality monitoring stations in Kaohsiung, 2 meteorological station and 5 air
quality monitoring stations in Taichung, and 3 meteorological station and 15 air quality monitoring stations in
Taipei, respectively. In total, missing data amount for 0.03% and 0.00% of the mortality and temperature series,
respectively.

Thailand

We collected data from 62 provinces (see full list in Table S2 below) between 1% of January 1999 and 31% of
December 2008. Daily mortality, obtained from the Ministry of Public Health, Thailand, is represented by
counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in
°C) and relative humidity (in %), computed as the average between daily minimum and maximum, were
obtained from the Meteorological Department, Ministry of Information and Communication Technology,
Thailand. A total of 117 weather stations in 62 provinces, with at least one weather monitoring station in each
province. In total, missing data amount for 0.00% and 6.10% of the mortality and temperature series,
respectively. Humidity measurements were missing in at least 10% of days in 12 provinces.

UK

We collected data in 9 regions of England and in Wales (see full list in Table S2 below) between 1% of January
1993 and 31% of December 2006. Daily mortality, obtained from the Office of National Statistics, is represented
by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean
daily temperature (in °C) and relative humidity (in %), computed from the 24-h average of hourly
measurements) were obtained from the British Atmospheric Data Centre. An average of 29 stations contributed
data to each regional series, from a minimum of 7 in London to a maximum of 44 in Wales. In total, missing
data amount for 0.00% and 0.00% of the mortality and temperature series, respectively. These data were used
and described in previous publications.1%!

USA

We collected data from 135 cities (see full list in Table S2 below) between 1%t of January 1985 and 31% of
December 2006. Daily mortality, obtained from the National Center for Health Statistics (NCHS), is represented
by counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in
°C, computed as the 24-hour average based on hourly measurements) and relative humidity (in %, computed
from the 24-h average of hourly measurements of dew point temperature) were obtained from the National
Climatic Data Center (NCDC) of the National Oceanic and Atmospheric Administration (NOAA). A single
weather station was selected for each city in the land-based station data or NCDC, based on the proximity to the
city’s population centre. In 6 cities where multiple observations were missing from all the nearby monitors,
hourly data from the Integrated Surface Database Lite of NCDC were converted in daily values. For 25 stations
missing dew point data, dew point data were obtained from the nearest station with dew point data. In total,
missing data amount for 0.32% and 1.89% of the mortality and temperature series, respectively. These data were
used and described in previous publications.??13



Additional information on the statistical methods

Details on the computation of the attributable risk

The mortality risk attributable to a temperature x, for a given day t in the series is defined as the number AN, ;
and fraction AF, . of deaths experienced in the next L days, with L as the maximum lag period, defined by:

L
ARy, = 1-exp (—Z th,l>
1=0

L
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L+1
1=0

with ¥, B, as the overall cumulative log-relative risk for temperature x in day t, and n, as the number of deaths
in day t. To be noted how the number of attributable deaths AN, is computed as the fraction of the average
mortality in the future L days. The risk estimate ). By, is obtained by the BLUP of the overall cumulative
exposure-response association, re-centered on the temperature of minimum mortality (MMT). The MMT s
therefore the counterfactual condition for the definition of the attributable risk. Therefore, the attributable risk

can be interpreted as the excess deaths due to non-optimal temperature, if compared to a hypothetical situation
in which temperature is constantly equal to the MMT.

ANX,t = AFX,t -

The total attributable number of deaths AN, due to temperature is given by the sum of AN, for all the days t
of the series, and its ratio with the total number of deaths provides the total attributable fraction AF.,.. The
components attributable to cold and heat are computed by summing the subsets of AN, ; lower or higher than the
temperature corresponding to the location-specific MMT. These components are further separated in moderate
and extreme contributions by selecting low and high temperature cut-offs. Here extreme cold and heat are
defined as the temperatures lower than the 2.5" and higher than the 97.5™ city-specific percentiles, respectively.
Moderate temperatures are instead defined as the ranges between the MMT and these cut-offs. Other cut-offs are
used for a further stratification for different temperature ranges in Table S3.

The method is described in details in a previous publication.'4



Additional tables

Table S1: Sensitivity analysis

Computed on the fraction (%) attributable to temperature (total, heat, and cold components), by varying
modelling choices, fitting the models to all-cause vs non-external mortality, and controlling for PM1o, 0zone and
humidity.

Total (%0) Cold (%) Heat (%0)
Modelling choices (384 locations) ‘
Main model 7.71 7-29 0-42
Knots for exposure-response: 10™, 50, and 90 7.04 6.7 0-34
Knots for exposure-response: 10", 25", 75" and 90™ 7.68 7.22 0-46
Cubic B-spline for exposure-response 7.51 7.08 0-43
Df for lag-response: 6 7.65 7.23 0-42
Lag period: 14 days 6-94 6-46 0-48
Lag period: 28 days 7.96 7.60 0-36
Df/year for seasonal control: 6 7.08 6-76 0-32
Df/year for seasonal control: 10 6-25 5.85 0-40
Outcome: all-cause or non-external mortality (67 locations) ‘
All-cause 9.-58 9:25 0-33
Non-external 9-64 9-33 0-30
Control for PM1o (25 locations) ‘
Without PMyo 7-94 727 0-67
With PMyo 8:43 7-64 0-80
Control for ozone (24 locations) ‘
Without ozone 6-10 5.59 0-51
With ozone 6-34 5.86 0-49
Control for relative humidity (320 locations) ‘
Without relative humidity 7-82 7-43 0-39
With relative humidity 777 7-36 0-41

Table S2: Second-stage random-effects meta-regression models

Significance test for predictors (p-value), multivariate Cochran Q test for heterogeneity (p-value), and 12 statistic
(%) in different multivariate random-effects meta-regression models.

Model Predictor Test for predictor Q test 12
Intercept-only - - <0.001 57.50%
Average temperature <0.001 <0.001 54.10%
Single predictor Temperature range <0.001 <0.001 53.60%
Country <0.001 <0.001 41.80%
Average temperature <0.001
Full model Temperature range <0.001 <0.001 36.30%
Country <0.001




Table S3: Attributable mortality fraction by country computed as separated components for heat and cold at different temperature percentiles ranges

Country-specific fraction (%) of all-cause mortality attributable to temperature in each country, reported as separated components due to different temperature ranges, with 95%
empirical confidence intervals.

Min <t< 2.5t

25 <t <10t

10t < t < 25t

25t < t < 50th

50t < t < 75t

75t < t < 9t

90 <t <97.51

97.5™ < t < Max

Australia

Brazil

Canada

China

Italy

Japan

South Korea

Spain

Sweden

Taiwan

Thailand

UK

USA

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

Heat (%)
Cold (%)

0-00 (0-00 — 0-00)
0-67 (0-49 — 0-83)

0-00 (0-00 — 0-00)
0-49 (0-44 — 0-54)

0-00 (0-00 — 0-00)
0-25 (0-17 — 0-32)

0-00 (0-00 — 0-00)
1:06 (0-96 — 1-15)

0-00 (0-00 - 0-00)
0-85 (0-69 —0-98)

0-00 (0-00 — 0-00)
0-77 (0-74 - 0-79)

0-00 (0-00 — 0-00)
0-35 (0-22 — 0-46)

0-00 (0-00 — 0-00)
0-71 (0-67 — 0-75)

0-00 (0-00 — 0-00)
0-27 (-0-32 - 0-75)

0-00 (0-00 - 0-00)
0-71 (0-55—-0-83)

0-00 (0-00 — 0-00)
0-44 (0-41 - 0-47)

0-00 (0-00—0-00)
0-86 (0-82—0-90)

0-00 (0-00 — 0-00)
0-45 (0-43 — 0-47)

0-00 (0-00 — 0-00)
1-43 (0-99 - 1-82)

0-00 (0-00 — 0-00)
0-89 (0-76 — 1-00)

0-00 (0-00 — 0-00)
0-76 (0-58 — 0-92)

0-00 (0-00 — 0-00)
1.98 (173 - 2-19)

0-00 (0-00 — 0-00)
1-86 (1-43 - 2-23)

0-00 (0-00 — 0-00)
1.79 (1-71 - 1-86)

0-00 (0-00 — 0-00)
0-96 (0-60 — 1-28)

0-00 (0-00 — 0-00)
1-20 (1-08 — 1-30)

0-00 (0-00 — 0-00)
0-70 (-0-73 — 1-85)

0-00 (0-00 - 0-00)
1-30 (0-93 - 1-66)

0-00 (0-00 — 0-00)
0-99 (0-93 — 1-04)

0-00 (0-00 — 0-00)
1.27 (1-14 - 1-37)

0-00 (0-00 — 0-00)
1-06 (1-01—1-11)

0-00 (0-00 — 0-00)
2-04 (127 - 2-73)

0-00 (0-00 — 0-00)
0-90 (073 — 1-05)

0-00 (0-00 — 0-00)
1-30 (1-00 — 1-58)

0-00 (0-00 — 0-00)
2-97 (2-54 - 3-35)

0-00 (0-00 — 0-00)
2-79 (203 - 3-44)

0-00 (0-00 — 0-00)
2-88 (274 - 3-01)

0-00 (0-00 — 0-00)
1-83 (1-17 — 2-38)

0-00 (0-00 — 0-00)
1-61 (143 - 1.78)

0-00 (0-00 — 0-00)
0-99 (-1-50 — 3-07)

0-00 (0-00 — 0-00)
1-31 (0-79 - 1-81)

0-00 (0-00—0-00)
0-86 (0-76 — 0-96)

0-00 (0-00 — 0-00)
2-04 (1-84 - 2-24)

0-00 (0-00 — 0-00)
1-57 (1-48 — 1-65)

0-00 (0-00 — 0-00)
1.75 (0-85 — 2-65)

0-00 (0-00 — 0-01)
0-47 (0-30 — 0-64)

0-00 (0-00 — 0-00)
1-53 (112 - 1-91)

0-00 (0-00 — 0-00)
3-26 (2-67 — 3-81)

0-00 (0-00 — 0-00)
2-93 (1-82 — 3-86)

0-00 (0-00 — 0-00)
3-09 (2-92 — 3-24)

0-00 (0-00 — 0-00)
2-48 (1-54 - 3-27)

0-00 (0-00 — 0-00)
1-50 (1-24 — 1-74)

0-00 (0-00 — 0-00)
0-99 (-2-53 — 4-03)

0-00 (-0-01 — 0-01)
0-56 (0-06 — 1-08)

0-00 (0-00 — 0-00)
0-30 (0-19 — 0-40)

0-00 (0-00 — 0-00)
2-73 (2-45 — 3-02)

0-00 (0-00 — 0-00)
1-61 (1-49 - 1-71)

0-00 (-0-01 — 0-01)
0-56 (0-05 — 1-07)

0-09 (0-02 - 0-16)
0-08 (0-02 - 0-14)

0-00 (0-00 — 0-00)
0-61 (0-41 - 0-78)

0-00 (0-00 — 0-00)
1.04 (0-71 - 1-34)

0-00 (0-00 — 0-00)
0-93 (0-36 — 1-43)

0-00 (0-00 — 0-00)
1-18 (1-08 - 1-27)

0-00 (0-00 — 0-00)
1-16 (0-57 — 1-73)

0-00 (0-00 — 0-00)
0-44 (0-31 - 0-56)

0-00 (0-00 — 0-00)
0-50 (-2-11 — 2-91)

0-08 (-0-14 — 0-29)
0-02 (-0-07 — 0-11)

0-01 (0-00 — 0-03)
0-02 (-0-01 — 0-05)

0-00 (0-00 — 0-00)
1-42 (1-25 - 1-59)

0-01 (0-00 - 0-01)
0-71 (0-64 — 0-78)

0-01 (-0-04 — 0-06)
0-04 (-0-10 - 0-17)

0-21 (0-09 - 0-32)
0-00 (0-00 — 0-00)

0-04 (0-01 — 0-07)
0-01 (0-00 — 0-02)

0-01 (-0-02 — 0-04)
0-06 (-0-05 — 0-16)

0-19 (0-09 - 0-30)
0-00 (0-00-0-01)

0-01 (0-00 — 0-02)
0-10 (0-06 — 0-12)

0-00 (-0-01 — 0-01)
0-13 (-0-19 - 0-42)

0-10 (0-07 - 0-13)
0-00 (0-00 - 0-00)

0-00 (0-00 — 0-00)
0-25 (-1:20 — 1-47)

0-23 (-0-05 — 0-50)
0-00 (0-00 — 0-00)

0-14 (0-10 — 0-19)
0-00 (0-00 — 0-00)

0-00 (0-00 — 0-00)
0-16 (0-10 — 0-23)

0-02 (0-01 — 0-03)
0-10 (0-07 — 0-13)

0-13 (-0-03 - 0-30)
0-00 (0-00 — 0-00)

0-18 (0-10 — 0-26)
0-00 (0-00 — 0-00)

0-23 (0-15 — 0-32)
0-00 (0-00 — 0-00)

0-23 (0-12 - 0-32)
0-00 (0-00 — 0-00)

0-75 (0-52 — 0-97)
0-00 (0-00 — 0-00)

0-12 (0-10 - 0-15)
0-00 (0-00 — 0-00)

0-10 (0-01 — 0-19)
0-02 (-0-13 — 0-15)

0-44 (0-38 — 0-50)
0-00 (0-00 - 0-00)

0-03 (-0-09 — 0-14)
0-01 (-0-06 — 0-06)

0-29 (0-04 — 0-52)
0-00 (0-00 — 0-00)

0-32 (0-27 — 0-37)
0-00 (0-00 — 0-00)

0-07 (0-04 — 0-11)
0-00 (0-00 — 0-00)

0-11 (0-09 — 0-13)
0-01 (0-00 — 0-01)

0-32 (019 - 0-42)
0-00 (0-00 — 0-00)

0-22 (0-17 — 0-27)
0-00 (0-00 — 0-00)

0-26 (0-21 — 0-31)
0-00 (0-00 — 0-00)

0-40 (0-32 — 0-47)
0-00 (0-00 — 0-00)

0-67 (0-56 — 0-77)
0-00 (0-00 — 0-00)

0-18 (0-16 — 0-20)
0-00 (0-00 — 0-00)

0-21 (0-13 - 0-27)
0-00 (-0-01 — 0-01)

0-52 (0-49 — 0-55)
0-00 (0-00 - 0-00)

0-15 (-0-39 — 0-53)
0-00 (0-00 — 0-00)

0-25 (0-11 — 0-37)
0-00 (0-00 — 0-00)

0-28 (0-24 — 0-31)
0-00 (0-00 — 0-00)

0-22 (0-19 — 0-26)
0-00 (0-00 — 0-00)

0-21 (0-19 — 0-23)
0-00 (0-00 — 0-00)

TOT

Heat (%)
Cold (%)

0-00 (0-00 — 0-00)
0-63 (0-61 — 0-64)

0-00 (0-00 — 0-00)
1-36 (1-32 - 1-39)

0-00 (0-00 — 0-00)
2:08 (2-01 - 2-14)

0-00 (0-00 — 0-00)
2:22 (2:13 - 2-30)

0-01 (0-00—0-01)
0-90 (0-85—0-95)

0-03 (0-03 — 0-04)
0-09 (0-07 — 0-11)

0-15 (0-13 - 0-16)
0-00 (0-00 — 0-01)

0-23 (0-22 — 0-24)
0-00 (0-00 — 0-00)



Table S4: Attributable mortality fraction by location computed as total and as separated components for
cold and heat

Number of deaths, location-specific minimum mortality temperature (MMT) and percentile (MMP), and
fraction (%) of all-cause mortality attributable to temperature in each location. The latter is reported as total and
as separated components due to cold and heat, with 95% empirical confidence intervals.

Country Location Deaths MMP MMT | Overall (%) Cold (%) Heat (%)
Australia Brisbane 191996 68 22-8 5-06 4-65 0-42
Australia Melbourne 449092 90 224 6-48 5.99 0-49
Australia Sydney 536862 83 226 8:04 7-6 0-44
Brazil Belem 132910 41 26-7 2:13 1-06 1.07
Brazil Belo Horizonte 464778 60 22-8 2:04 1.58 0-47
Brazil Brasilia 114801 81 229 3-04 2-73 0-31
Brazil Cuiaba 51336 75 28:1 2:45 2 0-45
Brazil Curitiba 155276 80 213 4.99 4.68 0-31
Brazil Fortaleza 202340 42 26-9 321 1.68 1.52
Brazil Goiania 134263 46 24.2 2-26 1-12 1.14
Brazil Joao Pessoa 53970 47 27-1 2-83 2-08 0-75
Brazil Maceio 92525 60 25-6 2-74 2:27 0-47
Brazil Manaus 98204 56 27-4 2.58 1.7 0-88
Brazil Natal 80753 83 245 4.18 3.88 0-3
Brazil Porto Alegre 215734 81 242 7-08 6-58 0-5
Brazil Recife 263492 39 25-7 21 0-89 1.2
Brazil Salvador 223545 78 27 3:19 2-96 0-23
Brazil Sao Luis 81852 46 26-9 2-08 1.28 0-8
Brazil Sao Paulo 916233 60 215 4.62 3.93 0-69
Brazil Teresina 67174 67 28 348 2-85 0-62
Brazil Vitoria 51950 75 26-8 3.17 2-79 0-38
Canada Abbotsford 24745 79 16-4 2:19 1-98 0-21
Canada Calgary 121137 82 14.7 3.72 3:51 0-21
Canada Edmonton 141883 81 15-6 5-89 5-43 0-46
Canada Halifax 65807 80 16-4 4.83 4.41 0-43
Canada Hamilton 105812 79 18-2 3.88 3-36 0-52
Canada Kingston 36322 79 18 5.23 4-67 0-56
Canada Kitchener-Waterloo 65205 82 18-1 5-59 5-01 0-57
Canada London Ontario 89695 80 18-5 4.76 4.16 0-6
Canada Montreal 255487 81 18-9 3.22 2-54 0-68
Canada Ottawa 126248 80 18-3 5-81 5-19 0-62
Canada Regina 45728 82 16-6 5.95 5-46 0-49
Canada Sudbury 37715 81 16-7 5.96 5.38 0-59
Canada Saint John NB 41001 83 15-6 438 4.1 0-28
Canada St. John's NFL 50285 90 16-5 4.76 4.28 0-48
Canada Saskatoon 52741 82 16-1 5-66 5-13 0-53
Canada Thunder Bay 32761 82 154 5.84 5.27 0.-57
Canada Toronto 632509 80 18-9 6-04 5.32 0-72
Canada Victoria 78187 82 15.7 2:59 2:41 0-18
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