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Text S1. Information on data collection and data cleansing
We collected data on daily mortality and mean temperature (Tmean) in Warm season for 750 cities across
43 countries or regions from the database of the MCC Collaborative Research Network

(http://mccstudy.lshtm.ac.uk/). Detailed information on the process of data collection has been described

in previous publications !. As daily minimum temperature (Tmin) and maximum temperature (Tmax), the
primary exposures of interest in our study, were not available for some countries, we downloaded data
from official websites instead. For European countries including U.K., Finland, Germany, Spain, we use
the daily Tmean, Tmin, and Tmax data (10 km % 10 km resolution) extracted from the European daily high-
resolution gridded dataset of surface temperature and precipitation (E-OBS) 23.1 gridded temperature
datasets (https://surfobs.climate.copernicus.eu/dataaccess/access eobs.php). E-OBS is a European land
only daily high-resolution gridded dataset of maximum, mean, and minimum surface temperatures,
precipitation amounts and sea level pressure, which ensured the uniformity of the temperature data in
those countries. For the U.S., the daily Tmean, Tmin, and Tmax data were obtained from a national
meteorological dataset (4 km x 4 km resolution) created by Parameter—Elevation Regressions on

Independent Slopes Model (PRISM) (http://prism.oregonstate.edu/explorer/). The reliability of the above

datasets has been proved in the previous study, ensuring a high level of consistency between them and
observations from monitoring stations 2. For China, we obtained data on daily Tmean, Tmin, and Tmax for
each location included in our study from the China Meteorological Data Sharing Service Center. For
locations with more than one monitoring station, daily meteorological data were calculated by averaging

measurements from all valid monitoring stations in each location.

For each location, the following data cleansing procedures were used. First, we collected locations that
have daily measurements of Tmean, Tmin, Tmax, and mortality for more than 99 days of warm season per
year (corresponding to 80% of the complete data in warm season), and with a coverage over 2 years. For
locations with several discontinuous periods over 2 years, we separated data into different datasets
according to each period. Second, we identified the type of missing values for each location. As time-
series data was used in this study, two types of missing manners were identified: the lack of measurements
for certain variables and a small amount of missing values scattered during the study time period of each
location. If it’s unavailable of measurements for certain variable in one location, we excluded this location
in the first step. For the second type of missing data, there is no suggestion that item being missing is

correlated with death counts or any other predictors of interest. Previous studies using the same dataset



also suggested that measurements being missing were mainly caused by data logging errors or abnormal
operations of the monitoring equipment *. Thus, they are more likely to go missing at random. A summary
of missing rates of temperature data and mortality data for each country (Table S1). Total mortality, mean
temperature, minimum temperature and maximum temperature data have an overall missing rate of 0.13%,
0.82%, 0.84%, and 0.71%, respectively. The total missing rates were relatively small, which has non-
substantial influence on our estimates. To provide more convincing evidence, we also perform sensitivity
analyses by restricting our analyses to locations with complete data and by using complete data after

imputation.
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Figure S1. Country-specific exposure-response curve between mean temperature and mortality in warm season, stratified by quantiles of TV. Definition of abbreviations: TV =

temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile.
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Figure S2. Overall exposure-response curve between mean temperature and mortality in warm season, stratified by
quantiles of TV 0-2. Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second
quartile; Q3 = the third quartile; Q4 = the fourth quartile.
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Figure S3. Overall exposure-response curve between mean temperature and mortality in warm season, stratified by
quantiles of TV 0-3. Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second
quartile; Q3 = the third quartile; Q4 = the fourth quartile.



Relative risk (95% Cl) Relative risk (95% Cl) Relative risk (95% ClI) Relative risk (95% Cl)

Relative risk (95% Cl)

Q2 --

TV — at -
Canada = Spain
o
% 1.751
2,
% 1501
o 1.251
=
, , : : S 1,00+ 2 ; -
0 10 20 30 & 10 20 30
Temperature (°C) Temperature (°C)
Japan 5 South Africa
2
312 i
X
n
=11
(0]
=
S 1.0
10 15 20 25 30 35

Temperature (°C)

Temperature (°C)

5 South Korea
X 1.3
0
(2]
Z 1.2
K7
o 1.1
2
S 1.0+- : - - : 3
& 10 15 20 25 30 35
Temperature (°C) Temperature (°C)
Peru 5 Greece
R
14 &20
X
[%2]
1.2 15
(0]
2
1.0 ©1.0 - - :
& 20 25 30 35
Temperature (°C) Temperature (°C)
Portugal = Brazil
3.0 X 1.4
[Te)
25 , 213
2.0 12
1.5 2141
1.01 S0
10 15 20 25 30 35 @ 15 20 25 30

Temperature (°C)

Temperature (°C)

Relative risk (95% ClI) Relative risk (95% ClI) Relative risk (95% ClI)

Relative risk (95% Cl)

Relative risk (95% Cl)

25

Q3 -- Q4
USA

Relative risk (95% Cl)

0 10 20 30 40
Temperature (°C)

Netherland

Temperature (°C)

Thailand

Relative risk (95% ClI)

20 25 30 35
Temperature (°C)

10 15 20 25

Moldova

1.4
1.3
1.2
1.1
1.0

Relative risk (95% Cl)

10 20 30
Temperature (°C)

10 15 20 25 30
Temperature (°C)

Romania
2.1

Switzerland

1.8
1.5
1.2

Relative risk (95% Cl)

Temperature (°C) Temperature (°C)

Colombia
1.3

1.2
1.1

Argentina

elative risk (95% Cl)

15 20 25 30 3By 10 15 20 25 30
Temperature (°C) Temperature (°C)



TV — at =

Q2 - Q3 -- Q4

= France = Germany = Czech Republic =  Australia

o o Ban o

R 2 X 2175

¥ 20 i’15 T %14 i)1.50

= > = o 1.25

215 2 212 2

T q0t= T 10 S0 © 1.00

& 10 20 & 10 20 30 & &€ 1 15 20 25 30 35
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)

= Mexico = lreland = Sweden = Guatemala

O, o Oy o

X N 2 R 25

$13 D12 o 1.4 b

4 4 <13

é 1.2 —u‘:, 14 é s

2 210 RN

$1.0 © T 1.0

& & 10 15 20 & 2 200 225 250
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)

= Ecuador = Vietham = Estonia

o S0 o

2 R 2

820 LONIE75 1.4

x X x

216 | Z 212

L2 z 2 2

8 e . % g 10

[0 (6] [0}

e 15 20 25 30 250 275 300 325 e 10 20
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)

=  Uruguay = lran = Panama = Puerto Rico

O, o o o

3 R 225 R

[T} 0 25 Y

20 &, 220 2

~ x 20 x

215 T A 215

o 015 i o e

> > 27 2t E———— e

10 g 107 M— - 3 5

£ 15 20 25 30 & 15 20 25 30 & 26 28 30 & 24 26 28 30
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)

= Costa Rica

o

o

320

e

515

ERRIE ol

k]

& 20.0 225 25.0 275

Temperature (°C)

Figure S4. Country-specific exposure-response curve between mean temperature and mortality in warm season, stratified by quantiles of TV 0-2. Definition of abbreviations

Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile.

: TV = temperature variability;
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Figure S5. Country-specific exposure-response curve between mean temperature and mortality in warm season, stratified by quantiles of TV 0-3. Definition of abbreviations: TV = temperature variability;

Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile.



Table S1. Descriptive information on missing rates of mortality and temperature data at the country level.

Missing rates (%)

Country
Minimum temperature Mean temperature Maximum temperature Mortality

Argentina 0.05 0.00 0.00 0.95
Australia 0.00 0.00 0.00 0.31
Brazil 0.59 0.43 0.20 0.01
Canada 0.04 0.05 0.03 1.44
China 0.00 0.00 0.00 0.00
Colombia 2.41 2.09 1.16 0.00
Costa Rica 0.97 0.97 0.97 0.00
Czech Republic 0.00 0.00 0.00 0.00
Ecuador 2.66 2.66 2.66 0.00
Estonia 0.00 0.00 0.00 0.00
France 0.04 0.04 0.04 0.25
Germany 0.00 0.00 0.00 0.00
Greece 7.03 7.08 6.91 0.00
Guatemala 2.15 2.15 2.15 0.00
Iran 0.00 0.00 0.00 0.00
Ireland 0.00 0.00 0.00 0.01
Italy 1.08 0.03 0.19 0.01
Japan 0.01 0.02 0.01 0.00
Mexico 1.61 1.63 1.61 0.00
Moldova 0.00 0.00 0.00 0.00
Netherland 0.00 0.00 0.00 0.00
Panama 5.33 5.33 4.92 0.00
Peru 2.42 2.80 2.33 1.83
Portugal 0.25 0.25 0.25 0.12
Puerto Rico 1.78 2.05 0.65 0.00
Romania 0.00 0.00 0.00 0.00
South Africa 1.85 1.98 1.48 0.00
South Korea 0.00 0.02 0.00 0.00
Spain 0.00 0.00 0.00 0.00
Sweden 0.00 0.00 0.00 0.00
Switzerland 0.00 0.00 0.11 0.00
Thailand 0.07 0.07 0.04 0.00
UK 0.00 0.00 0.00 0.00
Uruguay 0.00 0.00 0.00 0.00
USA 0.00 0.00 0.00 0.00
Vietnam 0.57 0.57 0.57 0.00
Pooled 0.86 0.84 0.73 0.14




Table S2. Correlation coefficients between daily mean temperature and temperature variability.

TV 0-1 TV 0-2 TV 0-3
Country

Correlation coefficient P value Correlation coefficient P value Correlation coefficient P value
Global 0.10 <0.001 0.10 <0.001 0.10 <0.001
Argentina 0.25 <0.001 0.25 <0.001 0.25 <0.001
Australia 0.27 <0.001 0.27 <0.001 0.27 <0.001
Brazil 0.08 <0.001 0.08 <0.001 0.08 <0.001
Canada 0.08 <0.001 0.08 <0.001 0.08 <0.001
China -0.29 <0.001 -0.29 <0.001 -0.29 <0.001
Colombia -0.31 <0.001 -0.31 <0.001 -0.31 <0.001
Costa Rica 0.21 <0.001 0.21 <0.001 0.21 <0.001
Czech Republic 0.52 <0.001 0.52 <0.001 0.52 <0.001
Ecuador -0.58 <0.001 -0.58 <0.001 -0.58 <0.001
Estonia 0.22 <0.001 0.22 <0.001 0.22 <0.001
France 0.30 <0.001 0.30 <0.001 0.30 <0.001
Germany 0.53 <0.001 0.53 <0.001 0.53 <0.001
Greece 0.42 <0.001 0.42 <0.001 0.42 <0.001
Guatemala 0.35 <0.001 0.35 <0.001 0.35 <0.001

Iran 0.04 0.21 0.04 0.21 0.04 0.21
Ireland 0.05 <0.001 0.05 <0.001 0.05 <0.001
Italy 0.22 <0.001 0.22 <0.001 0.22 <0.001
Japan 0.14 <0.001 0.14 <0.001 0.14 <0.001
Mexico 0.10 <0.001 0.10 <0.001 0.10 <0.001
Moldova 0.32 <0.001 0.32 <0.001 0.32 <0.001
Netherland 0.39 <0.001 0.39 <0.001 0.39 <0.001

Panama 0.07 0.31 0.07 0.31 0.07 0.31
Peru -0.17 <0.001 -0.17 <0.001 -0.17 <0.001
Portugal 0.58 <0.001 0.58 <0.001 0.58 <0.001
Puerto Rico 0.16 <0.001 0.16 <0.001 0.16 <0.001
Romania 0.27 <0.001 0.27 <0.001 0.27 <0.001
South Africa 0.32 <0.001 0.32 <0.001 0.32 <0.001
South Korea -0.01 <0.001 -0.01 <0.001 -0.01 <0.001
Spain 0.26 <0.001 0.26 <0.001 0.26 <0.001
Sweden 0.39 <0.001 0.39 <0.001 0.39 <0.001
Switzerland 0.47 <0.001 0.47 <0.001 0.47 <0.001
Thailand 0.38 <0.001 0.38 <0.001 0.38 <0.001
UK 0.07 <0.001 0.07 <0.001 0.07 <0.001
Uruguay 0.54 <0.001 0.54 <0.001 0.54 <0.001
USA -0.02 <0.001 -0.02 <0.001 -0.02 <0.001
Vietnam 0.51 <0.001 0.51 <0.001 0.51 <0.001




Table S6. Attributable deaths of mortality due to heat exposure, stratified by quantiles of TV in each region.

Region

Attributable deaths (thousand)

Q1

Q2

Q3

Q4

North America
Central America
South America
North Europe
Central Europe
South Europe
South Africa
Middle-East Asia
East Asia
South-East Asia
Australia

International

19.84 (-17.71 to 55.61)
0.43 (-0.60 to 1.41)
3.64(-3.33 10 10.28)
1.08 (-2.11 to 4.19)

1.35(-1.51 to 4.12)
4.79(0.29 t0 9.01)
2.25(-4.30 to 8.52)
0.16 (-0.17 to 0.46)
28.43 (1.04 to 54.09)
0.81 (-1.23 t0 2.85)
0.22 (-0.35 10 0.75)

63.01 (-29.99 to 151.28)

29.76 (-14.30 to 71.17)
0.81 (-0.89 to 2.43)
7.15 (-2.94 to 16.52)
2.71(-3.04 10 8.17)
5.57(-1.14 to 11.84)
12.07 (4.06 to 19.45)
431(-5.12 t0 13.15)
0.37 (-0.04 to 0.74)
56.67 (13.58 t0 97.00)

1.76 (-2.54 10 5.87)
0.59 (-0.29 to 1.42)
121.77 (-12.66 to 247.77)

40.21 (-6.13 to 83.16)
2.69 (-0.65 to 5.82)
10.10 (0.18 to 19.20)
4.74 (-1.66 t0 10.71)
12.69 (2.89 to 21.82)
16.96 (7.30 to 25.84)
6.49 (-5.66 to 17.66)

0.44 (0.04 t0 0.81)
82.96 (32.71 to 129.98)
3.38(-2.26 to 8.56)
1.03 (-0.15 t0 2.16)
181.71 (26.61 to0 325.73)

48.31 (-2.45 10 93.97)
4.39 (-0.49 to 8.90)
13.65 (0.90 to 24.98)
16.19 (3.35 t0 27.65)

42.31 (28.92 to 54.50)

31.38 (17.81 to 43.62)
9.77 (-8.72 t0 25.81)

0.40 (0.03 t0 0.73)

77.09 (31.52 to 119.04)

5.51 (-1.34 to 11.40)
2.31(0.62 to 3.86)
251.30 (70.14 to 414.47)




Table S7. Attributable fractions of mortality due to heat exposure stratified by quantiles of TV in each country.

Country

Ql of TV

Q2 of TV

Q3 of TV

Q4 of TV

Argentina
Australia
Brazil
Canada
China
Colombia
Costa Rica
Czech Republic
Ecuador
Estonia
France
Germany
Greece
Guatemala
Iran
Ireland
Italy
Japan
Mexico
Moldova
Netherland
Panama
Peru
Portugal
Puerto Rico
Romania
South Africa
South Korea
Spain
Sweden
Switzerland
Thailand
UK
Uruguay
USA
Vietnam
Total

1.05 (-0.48 to 2.50)
0.25 (-0.41 to 0.86)
0.85 (-0.69 to 2.32)
0.65 (-0.48 to 1.72)
1.27 (-0.66 to 3.10)
0.51 (-0.81 to 1.76)
0.59 (-1.37 t0 2.55)
0.34 (-0.37 t0 0.99)
0.26 (-0.77 to 1.24)
0.35(-0.81 to 1.51)
0.23 (-0.29 to 0.74)
0.13 (-0.27 t0 0.52)
1.65 (0.09 to 3.10)
0.29 (-0.36 10 0.91)
1.65 (-1.76 to 4.77)
0.22 (-0.48 to 0.88)
2.21(0.18 to 4.15)
0.90 (0.10 to 1.64)
0.22(-0.29 10 0.71)
0.08 (-0.38 t0 0.56)
0.10 (-0.47 to 0.66)
0.66 (-1.59 to 2.94)
1.12 (-1.47 to 3.56)
0.21 (-0.15 t0 0.56)
0.35(-2.01 to 2.76)
0.70 (-0.25 to 1.63)
0.4 (-0.85 to 1.68)
0.44 (-0.63 to 1.49)
1.44 (0.17 t0 2.61)
0.06 (-0.17 t0 0.27)
0.33 (-0.57 to 1.23)
0.39 (-0.89 to 1.67)
0.18 (-0.31 to 0.66)
0.50 (-0.13 to 1.10)
0.72 (-0.65 t0 2.03)
2.87(0.11 to 5.60)
0.70 (-0.33 to 1.69)

2.94 (0.69 to 5.06)
0.69 (-0.33 to 1.64)
1.61 (-0.72 to 3.78)
1.24 (-0.23 10 2.61)
1.80 (-1.20 to 4.61)
0.51 (-0.62 to 1.56)
0.38 (-1.29 to 1.89)
1.45 (-0.09 to 2.87)
1.02 (-1.96 to 3.74)
0.92 (-0.83 t0 2.59)
0.63 (-0.48 to 1.68)
0.59 (-0.45 to 1.57)
6.23 (3.89 0 8.33)
0.08 (-0.24 t0 0.35)
3.64 (-0.38 t0 7.33)
0.51 (-0.47 to 1.41)
4.22 (13510 6.92)
1.76 (0.52 t0 2.92)
0.42 (-0.45 to 1.25)
0.35(-0.97 to 1.67)
0.46 (-0.83 to 1.69)

3.77 (-4.10 to 10.02)
1.83 (-1.70 to 5.02)
1.29 (0.48 to 2.06)
0.37 (-1.14 to 1.74)
3.16 (1.11 to 5.01)
0.82 (-0.98 t0 2.51)
1.01 (-0.46 to 2.40)
3.23(0.91 to 5.35)
0.43 (-0.43 to 1.27)
1.18 (-1.08 to 3.30)
0.86 (-1.93 t0 3.52)
0.41 (-0.47 to 1.25)
1.91 (-0.11 to 3.84)
1.05 (-0.55 t0 2.56)
5.63(2.03 0 9.04)
1.34 (-0.14 t0 2.73)

5.32(3.05 to 7.45)
1.19 (-0.18 to 2.49)
2.07 (-0.11 to 4.06)
1.62 (-0.10 to 3.21)
3.03(-0.35t0 6.11)
0.72 (-0.79 t0 2.13)
0.92 (-1.58 t0 3.29)
3.63(1.11 t0 5.92)
1.30 (-1.49 to 3.87)
2.28 (-0.42 to 4.78)
1.63 (0.08 to 3.09)
2.20(0.58 to 3.71)
7.80 (4.98 to 10.25)
0.46 (-0.95 to 1.81)
4.23(0.37 t0 7.75)
0.16 (-0.28 t0 0.59)
4.37(1.50 to 7.02)
2.55(1.12 to 3.89)
1.39 (-0.29 to 2.96)
1.15 (-0.79 to 3.02)
1.55(-0.33 t0 3.31)
5.15(-5.97 to 13.42)
1.66 (-1.02 to 4.08)
2.73 (148 t0 3.87)
0.54 (-1.54 to 2.45)
3.46 (1.23 t0 5.56)
1.22 (-1.06 to 3.32)
1.33 (-0.46 10 2.99)
4.46 (1.70 to 7.01)
1.29 (-0.16 t0 2.61)
2.62 (-0.83 to 5.83)
2.11 (-1.62 t0 5.51)
0.70 (-0.27 to 1.61)
4.17 (1.02 to 7.10)
1.43 (-0.23 t0 2.98)
3.90 (0.52 to 7.27)
1.99 (0.29 to 3.57)

4.41 (2.14 10 6.49)
2.62 (0.70 to 4.39)
3.38(0.34 0 6.08)
2.08 (-0.10 to 4.02)
3.57(0.08 to 6.44)
1.39 (-1.17 to 3.63)
1.32 (-1.83 t0 4.23)
5.24 (226 t0 7.99)
1.67 (-0.74 t0 3.93)
2.59 (-1.61 to 6.35)
9.49 (739 to 11.36)
8.02(5.74 10 10.12)
9.27(5.28 to 12.73)
0.59 (-1.30 to 2.40)
3.73 (0.26 t0 6.89)
1.25 (-0.57 to 2.82)
5.15(2.22 t0 7.79)
2.37(1.05 to 3.59)
2.23 (-0.20 to 4.48)
4.12(0.72t0 7.17)
6.35(2.83 t0 9.44)
2.04 (-1.80 to 5.23)
1.26 (-0.87 t0 3.07)
9.12(6.80 to 11.19)
2.03(-1.48 10 5.17)
5.96 (3.58 t0 8.17)
1.79 (-1.60 to 4.72)
0.97 (-0.18 to 2.00)
6.69 (3.00 to 10.05)
3.35(0.75 to 5.74)
5.64(0.72 t0 9.92)
3.59 (-0.95 to 7.50)
2.33(0.55 t0 3.93)
4.94 (1.68 to 7.94)
1.70 (-0.09 to 3.32)
2.99 (0.48 to 5.21)
2.73 (0.76 to 4.50)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.



Table S8. Attributable fractions of mortality due to heat exposure stratified by TVST for each quartile of TV in each country.

Attributable fractions (%): MMT-TVST

Attributable fractions (%): above TVST

Country Ql of TV Q2 of TV Q3 of TV Q4 of TV Ql of TV Q2 of TV Q3 of TV Q4 of TV
Argentina 1.02 (-0.49 to 2.45) 2.62 (0.42 to 4.69) 3.60 (1.48 to0 5.57) 2.71(0.66 to 4.67) 8.90 (-1.13 to 18.06) 18.01 (6.98t027.26)  29.16(21.63t036.17)  22.33 (13.29 t0 29.75)
Australia 0.25 (-0.40 to 0.85) 0.68 (-0.33 to 1.63) 1.16 (-0.19 to 2.45) 2.01(0.33 to 3.58) 5.75(-10.36 to 16.87) 8.90 (-3.30 to 18.97) 15.69 (0.26 to 27.67) 26.46 (4.71 to 41.51)
Brazil 0.82(-0.71 to 2.28) 1.57 (-0.74 to 3.71) 1.95 (-0.19 to 3.92) 3.04 (0.08 to 5.71) 15.44 (-7.66 10 32.03)  12.65 (-6.281026.59)  20.64 (4.9 to 31.93) 22.48 (3.06 t0 35.91)
Canada 0.62 (-0.50 to 1.67) 1.09 (-0.32 to 2.42) 1.31 (-0.28 to 2.80) 1.52 (-0.33 to 3.23) 10.74 (-1.00 to 20.62) 13.68 (2.70 to 22.85) 13.55 (2.38 t0 23.21) 12.98 (-2.13 to 24.18)
China 1.03 (-0.72 to 2.74) 1.63 (-1.20 to 4.35) 2.58 (-0.58 to 5.50) 2.79(0.02 to 5.21) 13.52 (-4.981027.38)  14.75 (-6.49 10 30.05)  19.49 (2.67 to 32.44) 22.43 (-1.30 to 38.39)
Colombia 0.50 (-0.81 to 1.74) 0.46 (-0.60 to 1.45) 0.62 (-0.80 to 1.94) 1.07 (-0.90 to 2.86) 8.98 (-12.42 t0 27.19) 3.05 (-4.02 to 8.62) 4.89 (-4.04 to 12.77) 7.44 (-10.84 to 21.30)
Costa Rica 0.40 (-1.31 t0 2.12) 0.21 (-1.04 to 1.47) 0.57 (-1.54 t0 2.58) 0.97 (-2.04 to 3.83) 6.20 (-5.22 to 16.07) 4.92(-8.97 to 16.37) 9.77 (-8.96 t0 23.57) 7.61 (-5.25 to 18.13)
Czech Republic  0.34 (-0.37 to 0.99) 1.45 (-0.09 to 2.87) 3.63 (1.10 to 5.92) 4.91(1.93 to 7.64) / / 9.22(0.47 to 15.03) 26.37 (11.93 to 37.18)
Ecuador 0.15 (-0.68 to 1.00) 0.56 (-1.81 t0 2.91) 1.15 (-1.44 to 3.60) 0.84 (-0.79 to 2.39) 7.59(-12.45t021.34)  11.58(-9.17t027.37)  7.42(-3.31t0 16.62) 13.81 (-6.61 t0 29.31)
Estonia 0.34 (-0.82 to 1.50) 0.82 (-0.86 t0 2.43) 1.62 (-0.69 to 3.80) 1.96 (-1.24 to 4.91) 5.76 (-4.74 to 14.67) 14.86 (-4.451029.80)  16.45(-0.85t029.15)  8.01 (-14.39 to 23.75)
France 0.18 (-0.28 t0 0.61) 0.35(-0.53 to 1.19) 0.59 (-0.44 to 1.55) 0.63 (-0.34 to 1.53) 4.68 (-2.20 to 11.27) 7.12(-0.22 to 13.82) 9.01 (2.46 to 15.02) 24.23 (19.51 to 28.25)
Germany 0.13(-0.27 t0 0.51) 0.54 (-0.46 to 1.50) 1.41 (-0.06 to 2.78) 2.13(0.50 to 3.65) 4.73 (-2.76 t0 11.63) 8.39 (0.66 to 15.39) 12.90 (7.70to 17.84)  21.53 (16.59 to 26.06)
Greece 1.65 (0.09 to 3.10) 6.23 (3.89 to 8.33) 7.02 (4.28 0 9.42) 7.21 (3.15 t0 10.78) / / 31.07 (22.59 0 38.92)  44.00 (34.40 to 51.90)
Guatemala 0.11 (-0.36 to 0.59) 0.01 (-0.11 to 0.12) 0.17 (-0.75 to 1.05) 0.42 (-1.36 t0 2.11) 10.61 (-6.22 to 23.30) 3.29(-7.99 to 12.63) 4.72(-5.49 10 13.17) 4.38 (-2.08 to 10.54)
Iran 1.53 (-1.89 to 4.60) 3.15(-0.71 to 6.76) 3.16 (-0.54 to 6.53) 2.53 (-0.65 to 5.47) 9.51(-5.94 to 21.41) 16.83 (5.74 t0 26.01) 20.86 (6.90 to 31.11) 23.47 (1.68 to 38.44)
Ireland 0.18 (-0.44 to 0.76) 0.42 (-0.43 to 1.22) 0.11 (-0.22 to 0.42) 0.64 (-0.60 to 1.78) 4.10 (-6.82 to 13.54) 5.4 (-5.57 to 14.42) 2.36 (-4.12 to 8.49) 7.81 (-4.69 to 17.72)
Italy 2.10(0.10 to 4.00) 3.93(1.11 0 6.57) 4.10 (1.27 to 6.70) 4.23(1.5210 6.72) 15.95 (4.13t025.72)  22.61 (10.80t031.84)  23.41(11.05t033.37)  27.67 (9.82 to 39.98)
Japan 0.90 (0.10 to 1.64) 1.76 (0.52 t0 2.92) 2.55(1.12 to 3.89) 2.36 (1.04 to 3.58) / / 17.86 (7.48 to0 26.89) 20.36 (7.04 to 31.97)
Mexico 0.22 (-0.29 to 0.70) 0.38 (-0.46 to 1.18) 1.14 (-0.47 to 2.65) 1.40 (-0.75t03.41)  27.01 (-111.76 to 130.51)  15.21 (-3.89t0 30.50)  12.62 (2.67 to 21.20) 9.45 (0.62 to 17.02)
Moldova 0.08 (-0.38 to 0.56) 0.35(-0.97 to 1.67) 1.15 (-0.79 to 3.02) 3.98 (0.68 to 6.99) / / / 63.11 (6.61 t0 97.53)
Netherland 0.08 (-0.47 to 0.63) 0.41 (-0.85 to 1.60) 1.11 (-0.59 to 2.69) 2.23(-0.38 t0 4.63) 6.21 (-4.26 to 15.12) 10.23 (-2.131020.22)  13.93(4241022.67)  22.33(11.18to 31.24)
Panama 0.66 (-1.59 to 2.94) 2.87 (-3.54 t0 8.30) 3.77 (-4.46 to 10.58) 1.38 (-1.38 t0 3.96) / 16.25 (-18.03 t0 37.83)  18.49 (-18.27 to 41.41)  46.91 (-73.10 to 107.32)
Peru 0.55 (-1.40 to 2.50) 0.99 (-1.62 to 3.53) 0.79 (-1.04 to 2.53) 0.47 (-0.75 to 1.60) 8.57 (-5.98 to 20.49) 10.41 (-4.78 1022.63) 1216 (-4.62t025.08)  12.48 (-9.48 t0 27.97)
Portugal 0.20 (-0.15 to 0.55) 1.08 (0.31 to 1.80) 1.75 (0.61 to 2.78) 2.73 (0.74 to 4.60) 11.31 (4.67t0 16.82)  22.30 (15.43t028.23)  20.83(15.85t025.35)  25.15 (20.86 to 28.96)
Puerto Rico 0.33 (-2.04 to 2.70) 0.28 (-1.06 to 1.52) 0.42 (-1.41 t0 2.18) 1.14 (-1.53 t0 3.57) 7.19(-13.54t024.88)  10.57 (-18.97 t034.38)  8.55(-14.841026.35)  12.45 (-10.61 to 28.21)
Romania 0.66 (-0.28 to 1.59) 3.09 (1.06 to 4.93) 3.19(0.98 to 5.29) 4.09 (2.00 to 6.04) 14.11 (3.66 t022.78)  21.91 (12.26t030.27)  24.27(13.331032.96)  29.87 (18.76 to 38.28)
South Africa 0.39 (-0.86 to 1.59) 0.70 (-0.96 to 2.29) 0.88 (-1.07 to 2.70) 1.22 (-1.45 t0 3.65) 7.87 (-5.73 to 18.89) 8.39 (-5.03 to 18.92) 9.29 (-5.85 t0 21.12) 7.74 (-9.82 t0 20.51)
South Korea 0.4 (-0.63 to 1.48) 0.90 (-0.51 to 2.25) 1.09 (-0.51 to 2.59) 0.65 (-0.24 to 1.48) 12.24 (-5.05 to 25.66) 17.49 (3.94t0 28.40)  12.41 (-0.96t023.67)  15.25 (-3.66 to 29.06)



Spain
Sweden
Switzerland
Thailand
UK
Uruguay
USA
Vietnam

Total

1.31 (0.08 to 2.44)
0.06 (-0.17 to 0.27)
0.33 (-0.58 to 1.22)
0.34 (-0.91 to 1.58)
0.16 (-0.31 to 0.63)
0.50 (-0.13 to 1.10)
0.63 (-0.70 to 1.90)
2.45(-0.33 10 5.13)
0.66 (-0.35 to 1.62)

2.83(0.61 to 4.87)
0.40 (-0.45 to 1.21)
1.15 (-1.05 to 3.26)
0.80 (-1.91 to 3.40)
0.36 (-0.47 to 1.15)
1.80 (-0.19 to 3.70)
0.81 (-0.64 t0 2.18)
4.18(0.71 to 7.47)
1.23 (-0.18 to 2.55)

3.32(0.71 to 5.74)
0.96 (-0.38 to 2.20)
2.52(-0.82 to 5.64)
1.64 (-1.71 to 4.76)
0.52(-0.32 to 1.33)
2.87 (-0.00 to 5.53)
0.97 (-0.47 to 2.31)
2.72 (-0.58 to 5.88)
1.71 (0.14 t0 3.17)

3.51(0.28 to 6.54)
2.01(-0.04 to 3.91)
3.52(-0.16 to 6.95)
2.21(-1.15t0 5.31)
1.09 (-0.10 to 2.21)
2.72(0.32 to 4.98)
1.03 (-0.42 to 2.40)
2.12(-0.10 to 4.14)
1.83 (0.17 t0 3.37)

13.21 (6.23 to 19.49)
/

18.41 (-1.21 to 34.02)

10.50 (-1.73 to 21.51)

5.33(-2.52to 12.14)
/

8.14 (-1.11 to 16.24)

21.54 (11.65 to 29.37)

8.61 (-1.82 to 17.49)

16.55 (8.95 t0 23.22)
8.55 (-0.86 to 16.47)
8.99 (-9.74 t0 22.78)

10.08 (-11.76 to 26.41)
7.23 (-2.39 to 15.33)
9.33(2.08 to 15.26)
9.78 (-0.03 to 18.15)

24.83 (11.41 to 34.96)
10.48 (-0.02 to 19.25)

19.43 (11.54 to 26.16)
15.18 (5.41 to 24.18)
14.78 (-9.31 to 32.06)
14.15 (-5.02 to 28.75)
9.51 (-0.48 to 17.70)
22.12(9.08 to 32.29)
12.17 (2.11 to 20.90)

21.73 (10.12 to 30.66)

12.90 (2.70 to 21.53)

21.88 (12.44 to 29.48)
13.40 (2.70 to 22.18)
23.87 (2.12 t0 39.17)
16.27 (-6.40 to 32.18)
13.60 (3.08 to 21.60)
27.77 (6.81 to 42.10)
11.55 (0.31 to 20.55)
27.78 (11.68 to 41.01)
16.36 (5.81 t0 24.62)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile; MMT = minimum mortality temperature; TVST = temperature variability sensitive

heat threshold.



Table S9. Attributable fractions of mortality due to heat exposure stratified by quantiles of TV 0-2 in each country.

Attributable fractions (%)

Country
Q1 of TV 0-2 Q2 of TV 0-2 Q3 of TV 0-2 Q4 of TV 0-2
Argentina 1.22 (-0.50 to 2.85) 2.95(0.82 to0 4.96) 4.30(2.21to0 6.24) 4.11(1.821t0 6.23)
Australia 0.64 (-0.26 to 1.53) 0.41 (-0.42 to 1.21) 1.33 (-0.22 t0 2.79) 2.66(0.74 to 4.41)
Brazil 0.71 (-0.69 to 2.03) 1.63 (-0.75 to 3.85) 2.22 (-0.31 to 4.57) 3.00(0.19 to0 5.52)
Canada 0.58 (-0.54 to 1.65) 1.47 (-0.05 to 2.92) 1.31(-0.30 to 2.77) 2.17(0.29 to 3.82)
China 1.17 (-0.85 to 3.09) 1.79 (-1.08 to 4.52) 2.53 (-0.47 to 5.32) 3.37(-0.00to 6.21)
Colombia 0.78 (-0.49 to 1.98) 0.61 (-0.58 to 1.73) 0.56 (-0.87 to 1.88) 1.35(-1.23 t0 3.58)
Costa Rica 0.43 (-1.19 to 1.96) 0.42 (-1.37 t0 2.26) 0.74 (-1.60 t0 2.91) 1.10 (-1.89 to 3.89)
Czech Republic 0.29 (-0.32 to 0.87) 1.37 (-0.16 to 2.83) 3.75(1.17 t0 6.13) 4.73 (2.21to 7.04)
Ecuador 0.29 (-0.33 t0 0.89) 1.16 (-1.70 to 3.94) 1.39(-1.33 t0 3.92) 1.62 (-0.69 to 3.78)
Estonia 0.18 (-0.70 to 1.03) 0.88 (-0.88 to 2.58) 1.70 (-0.99 to 4.20) 2.49 (-1.95 to 6.46)
France 0.26 (-1.82 to 2.08) 0.63 (-0.38 to 1.59) 1.59 (-0.21 to 3.27) 9.36(7.26 to 11.23)
Germany 0.09 (-0.24 to 0.42) 0.76 (-0.30 to 1.75) 2.03(0.37to 3.57) 7.69 (5.48 t0 9.70)
Greece 0.88 (-0.39 to 2.08) 5.54(3.30 to 7.55) 7.78 (4.82 t0 10.43) 10.57 (6.59 to 13.99)
Guatemala 0.24 (-0.28 t0 0.77) 0.17 (-0.44 t0 0.77) 0.65 (-1.27 t0 2.51) 0.53 (-1.52 to 2.45)
Iran 1.00 (-2.18 t0 3.97) 3.54(0.07 to 6.81) 3.34(-0.40 to 6.84) 4.71 (1.23t0 7.92)
Ireland 0.20 (-0.28 to 0.66) 0.41 (-0.43 to 1.20) 0.20 (-0.52 to 0.88) 1.29 (-0.69 to 3.06)
Italy 1.93 (0.00 to 3.72) 3.96 (1.09 to 6.63) 4.57 (1.60 to 7.28) 4.91(1.89t0 7.61)
Japan 0.97 (0.08 to 1.80) 1.85(0.59t0 3.03) 2.22(0.88 to 3.46) 2.38(1.09to 3.57)
Mexico 0.07 (-0.26 to 0.38) 0.42 (-0.58 to 1.38) 1.19 (-0.38 to 2.65) 2.72 (-0.07 to 5.31)
Moldova 0.08 (-0.28 to 0.43) 0.52 (-1.07 to 2.12) 0.96 (-1.11 to 2.89) 3.78 (0.58 to 6.59)
Netherland 0.07 (-0.33 to 0.47) 0.39 (-0.68 to 1.42) 1.69 (-0.42 to 3.66) 6.65(3.57 t0 9.45)
Panama 1.01 (-1.81 to 3.65) 4.23 (-2.74 10 9.75) 5.33(-5.53t0 13.42) 1.57 (-1.57 to 4.50)
Peru 1.14 (-1.25 t0 3.36) 1.70 (-1.44 to 4.64) 1.72 (-1.35 t0 4.52) 1.27 (-0.89 to 3.05)
Portugal 0.14 (-0.18 to 0.45) 0.81(0.03 to 1.53) 2.76 (1.35to 4.04) 9.35(6.94 to 11.48)
Puerto Rico 0.60 (-2.22 to 3.24) 0.82 (-1.81 t0 3.36) 0.55(-1.43 t0 2.34) 1.90 (-1.82 to 5.22)
Romania 0.74 (-0.28 to 1.69) 2.14(0.31 to 3.82) 4.08 (1.77 to 6.24) 5.96 (3.62 to 8.15)
South Africa 0.44 (-0.83 to 1.65) 0.73 (-0.98 to 2.35) 1.16 (-1.08 to 3.24) 1.86 (-1.10 to 4.41)
South Korea 0.50 (-0.61 to 1.57) 1.12 (-0.54 t0 2.71) 1.09 (-0.55 to 2.59) 0.87 (-0.24 to 1.82)
Spain 1.18 (-0.08 to 2.33) 2.97(0.74 to 5.02) 4.80 (1.69 to 7.62) 6.91(3.26 t0 10.12)
Sweden 0.04 (-0.11 t0 0.19) 0.60 (-0.58 to 1.71) 1.33 (-0.09 to 2.64) 2.83(0.12to 5.28)
Switzerland 0.21 (-0.56 to 0.94) 1.21 (-1.09 to 3.43) 2.07 (-1.30 to 5.23) 5.85(0.69 to 10.34)
Thailand 0.34 (-0.89 to 1.51) 0.94 (-1.70 to 3.50) 2.27 (-1.63 to 5.84) 3.57(-1.18 t0 7.67)
UK 0.11 (-0.29 to 0.49) 0.28 (-0.43 to 0.98) 0.51 (-0.35 to 1.33) 2.69 (0.55to 4.61)
Uruguay 0.28 (-0.41 to 0.92) 2.60 (0.43 to 4.64) 4.77 (1.61 to 7.75) 5.31(1.77 to 8.56)
USA 0.67 (-0.64 to 1.89) 1.08 (-0.54 t0 2.61) 1.28 (-0.34 t0 2.78) 1.82 (-0.07 to 3.52)
Vietnam 2.39 (-0.28 to 4.83) 4.98 (1.27 to 8.46) 3.03 (-0.56 to 6.60) 2.51(-0.17 to 4.92)
Total 0.69 (-0.36 to 1.68) 1.36 (-0.12 t0 2.76) 1.81(0.14 to 3.36) 2.78 (0.81 to 4.55)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.



Table S10. Attributable fractions of mortality due to heat exposure stratified by quantiles of TV 0-3 in each country.

Country

Attributable fractions (%)

Q1 of TV 0-3

Q2 of TV 0-3

Q3 of TV 0-3

Q4 of TV 0-3

Argentina
Australia
Brazil
Canada
China
Colombia
Costa Rica
Czech Republic
Ecuador
Estonia
France
Germany
Greece
Guatemala
Iran
Ireland
Italy
Japan
Mexico
Moldova
Netherland
Panama
Peru
Portugal
Puerto Rico
Romania
South Africa
South Korea
Spain
Sweden
Switzerland
Thailand
UK
Uruguay
USA
Vietnam
Total

1.54 (-0.18 t0 3.19)
0.76 (-0.27 to 1.74)
0.82 (-0.69 to 2.24)
0.71 (-0.46 to 1.81)
1.09 (-0.82 t0 2.97)
0.73 (-0.68 t0 2.05)
0.46 (-1.21 t0 2.11)
0.35(-0.39 to 1.05)
0.20 (-0.41 to 0.80)
0.18 (-0.67 t0 0.99)
0.37 (-1.71 t0 2.17)
0.12 (-0.27 to 0.48)
1.00 (-0.25 t0 2.19)
0.08 (-0.13 t0 0.29)
2.03 (-1.69 to 5.42)
0.24 (-0.45 10 0.91)
1.85 (-0.03 to 3.62)
1.09 (0.15 to 1.98)
0.11(-0.29 to 0.48)
0.06 (-0.27 to 0.40)
0.07 (-0.28 to 0.42)
0.75 (-1.46 10 2.91)
1.21 (-1.30 t0 3.61)
0.15 (-0.20 to 0.48)
0.57 (-1.57 t0 2.63)
0.83 (-0.24 to 1.85)
0.41 (-0.77 to 1.54)
0.55 (-0.58 to 1.65)
1.25 (-0.00 to 2.40)
0.03 (-0.07 to 0.14)
0.19 (-0.55 to 0.89)
0.35(-1.03 to 1.66)
0.11 (-0.26 to 0.46)
0.70 (-0.26 to 1.60)
0.72 (-0.64 t0 2.01)
2.74(0.07 to 5.33)
0.76 (-0.33 to 1.80)

2.39 (0.24 to 4.39)
0.52 (-0.38 to 1.35)
1.70 (-0.78 t0 3.97)
1.19 (-0.37 to0 2.63)
1.88 (-1.16 to 4.70)
0.44 (-0.84 to 1.59)
0.61 (-1.73 to 2.82)
1.93 (0.14 to 3.56)
1.31(-1.56 to 3.98)
1.09 (-0.80 to 2.83)
0.74 (-0.45 to 1.81)
0.75 (-0.39 to 1.78)
6.69 (4.11 to 8.83)
0.36 (-0.83 to 1.48)
2.73 (-0.94 10 6.07)
0.18 (-0.33 to 0.66)
4.46 (141 t0 7.21)
1.83 (0.52 t0 3.03)
0.47 (-0.70 to 1.55)
0.85 (-1.21 t0 2.78)
0.74 (-0.79 t0 2.12)
4.71(-3.57 t0 11.17)
1.52 (-1.55 to 4.36)
0.98 (0.04 to 1.83)
0.66 (-1.92 to 3.08)
1.89 (0.14 to 3.54)
0.76 (-0.98 t0 2.35)
1.16 (-0.72 to 2.87)
3.12(0.66 to 5.35)
0.41 (-0.60 to 1.36)
0.91 (-1.38 to 3.04)
0.85 (-1.87 to 3.36)
0.23 (-0.43 t0 0.85)
2.05 (-0.07 to 4.03)
1.08 (-0.59 t0 2.61)
3.60 (-0.30 to 7.22)
1.35(-0.19 to 2.76)

3.89(1.77 to 5.85)
1.31(-0.15 to 2.70)
2.09 (-0.55 to 4.51)
1.62 (-0.15 to 3.25)
2.38(-0.89 to 5.34)
1.03 (-1.26 t0 3.18)
0.66 (-1.81 t0 2.95)
3.71 (1.23 t0 6.00)
1.71 (-1.72 to 4.89)
1.47 (-1.28 to 4.04)
1.60 (-0.17 to 3.23)
2.42(0.61 to 4.08)
8.70 (5.67 to 11.43)
0.73 (-1.63 0 2.95)
3.05 (-0.52 to 6.36)
0.41 (-0.57 to 1.33)
4.87(1.77t0 7.71)
2.13(0.82 t0 3.37)
0.82 (-0.41 to 1.99)
0.89 (-1.17 to 2.83)
1.50 (-0.64 to 3.50)
5.00 (-5.83 to 13.52)
1.92 (-1.38 t0 4.92)
3.04 (1.48 to 4.44)
0.51 (-1.36 t0 2.08)
4.07 (175 10 6.25)
1.14 (-1.58 t0 3.61)
1.03 (-0.50 to 2.40)
4.99 (1.87 to 7.83)
1.37 (-0.45 t0 3.05)
1.93 (-1.57 t0 5.19)
2.44 (-1.69 t0 6.23)
0.53 (-0.41 to 1.43)
4.45 (14510 7.23)
1.32(-0.39 t0 2.91)
4.47(0.52 10 8.17)
1.82 (0.08 to 3.44)

4.12 (1.68 to 6.40)
2.06 (0.23 to 3.74)
3.03(0.38 to 5.41)
1.74 (0.08 to 3.18)
3.35(-0.02 t0 6.10)
1.00 (-2.06 to 3.76)
0.97 (-1.68 to 3.43)
4.25 (1.84 10 6.47)
1.41 (-0.62 to 3.35)
2.85 (-1.68 to 6.88)
8.83 (6.68 to 10.72)
7.44 (5.13 10 9.54)
11.28 (7.16 to 14.85)
0.38 (-0.78 to 1.45)
5.25(1.33 to0 8.81)
1.05 (-1.05 t0 2.99)
443 (141 107.12)
2.15(0.93 t0 3.29)
2.76 (0.22 t0 5.12)
3.53(0.47 to 6.08)
6.70 (3.80 t0 9.35)
1.39 (-1.62 to 4.28)
1.05 (-1.08 t0 2.75)
8.85 (6.66 0 10.81)
1.82 (-2.18 0 5.36)
5.96 (3.58 t0 8.18)
1.85 (-1.45 t0 4.67)
0.74 (-0.25 to 1.58)
6.85(2.99 to 10.22)
3.41(0.79 t0 5.77)
6.08 (0.78 to 10.75)
3.38(-1.34 t0 7.39)
2.51(0.45 to 4.34)
3.33(-1.27 t0 7.23)
1.71 (-0.13 to 3.36)
2.12 (-0.68 to 4.62)
2.61(0.67 to 4.34)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.



Table S11. Attributable fractions of mortality due to heat exposure stratified by TVST for each quartile of TV 0-2 in each country.

Attributable fractions (%): MMT-TVST

Attributable fractions (%): above TVST

Country QI of TV 0-2 Q2 of TV 0-2 Q3 of TV 0-2 Q4 of TV 0-2 QI of TV 0-2 Q2 of TV 0-2 Q3 of TV 0-2 Q4 of TV 0-2
Argentina 1.19 (-0.52 to 2.82) 2.57(0.53 to 4.48) 2.90 (0.92 to 4.74) 2.57 (041 to 4.58) 10.78 (0.31t020.27)  1525(4.90t023.72)  27.77(19.57t034.71)  19.77 (10.64 to 27.30)
Australia 0.64 (-0.27 to 1.52) 0.41 (-0.42 to 1.21) 1.33 (-0.22 t0 2.79) 2.45 (0.62 to 4.09) 13.90 (-11.05 to 30.02) / / 34.67 (3.66 t0 55.03)
Brazil 0.61 (-0.76 to 1.90) 1.50 (-0.81 to 3.66) 1.84 (-0.59 to 4.09) 2.12 (-0.49 to 4.50) 9.79(-3.65t021.26)  11.86(-1.82 to 22.96) 14.82 (3.89 t0 23.91) 16.36 (2.86 t0 26.76)
Canada 0.52(-0.58 to 1.57) 1.20 (-0.24 to 2.56) 0.99 (-0.39 t0 2.27) 1.21 (-0.16 to 2.49) 7.92(-0.31 to 15.10) 12.55 (3.95 to 19.91) 8.81(-0.92 to 17.03) 12.27 (0.69 to 21.19)
China 0.97 (-0.97 to 2.79) 1.57 (-1.14 to 4.20) 2.20 (-0.58 to 4.84) 2.50 (-0.20 to 4.91) 10.79 (-6.14 10 23.88)  15.98 (-3.431029.98)  17.72(-0.34t031.46)  23.27 (0.25 to 38.98)
Colombia 0.73 (-0.50 to 1.90) 0.56 (-0.58 to 1.64) 0.45 (-0.82 to 1.62) 0.97 (-0.93 to 2.74) 528 (-4.61t0 14.07)  4.10(-3.27to 10.25) 3.73(-5.51 to 11.33) 6.82(-10.32 t0 20.37)
Costa Rica 0.23 (-1.14 to 1.54) 0.27 (-1.28 to 1.86) 0.35 (-1.28 to 1.96) 0.67 (-2.17 to 3.33) 4.53(-3.551012.29)  3.94(-6.18 to 12.47) 6.41(-7.50 to 17.17) 6.39 (-4.59 to 15.96)
Czech Republic  0.29 (-0.32 to 0.87) 1.37 (-0.16 to 2.82) 3.4 (0.90 to 5.78) 3.29(0.93 t0 5.52) / 13.93 (0.55t0 24.43)  22.50(13.35t031.00)  22.83 (12.43 to 31.24)
Ecuador 0.10 (-0.35 to 0.55) 0.80 (-1.73 to 3.24) 1.03 (-1.37 to 3.26) 0.73 (-1.06 to 2.39) 5.82(-4.59 to 13.92) 8.13(-5.35 to 18.91) 8.99 (-2.56 to 18.75) 11.38 (-3.45 to 23.26)
Estonia 0.18 (-0.70 to 1.01) 0.82 (-0.87 to 2.46) 0.99 (-1.11 t0 2.97) 1.74 (-1.53 to 4.77) 7.35(-5.47t0 18.94)  9.48(-5.01 to 21.25) 12.04 (-4.10 t0 24.42)  7.07 (-13.02 to 21.78)
France 0.21 (-1.83 to 2.00) 0.38 (-0.44 to 1.16) 0.67 (-0.60 to 1.85) 0.56 (-0.36 to 1.43) 4.05 (-1.83 10 9.83) 7.24(0.16 to 13.73) 8.47 (1.86 to 14.53) 23.41 (18.80 to 27.36)
Germany 0.09 (-0.24 to 0.42) 0.69 (-0.33 to 1.64) 1.35 (-0.12 t0 2.72) 1.86 (0.33 to 3.29) 4.01(-3.61to 11.57) 9.73 (2.04 to 16.66) 11.78 (6.14 to 17.14)  20.90 (16.04 to 25.33)
Greece 0.80 (-0.40 to 1.95) 4.97 (2.84 10 6.91) 5.47(2.81 t0 7.79) 4.56 (1.04 to 7.70) 751(-0.13t0 14.72) 1528 (10.82t0 19.44)  21.93(15.80t027.55)  25.49 (19.15 to 31.13)
Guatemala 0.06 (-0.33 to 0.42) 0.04 (-0.33 to 0.42) 0.26 (-1.09 to 1.54) 0.38 (-1.50 t0 2.17) 7.66 (-4.07t0 17.69)  4.32(-5.12to 12.37) 4.47 (-4.55 0 12.74) 3.09 (-2.16 to 7.94)
Iran 0.95 (-2.26 t0 3.92) 3.20 (-0.25 to 6.39) 2.75(-0.98 t0 6.18) 2.97 (-0.26 to 5.88) 7.14 (-5.82 to 18.01) 15.50 (4.94 to 23.95) 19.24 (4.97 to 30.03) 32.01 (9.94 to 46.76)
Ireland 0.14 (-0.25 t0 0.51) 0.30 (-0.41 t0 0.97) 0.11 (-0.39 to 0.58) 0.60 (-0.69 to 1.82) 3.93(-441t01132)  4.52(-3.36t0 11.69) 2.59 (-6.57 to 10.59) 6.46 (-4.27 to 15.37)
Italy 1.71 (-0.17 to 3.45) 3.38(0.67 t0 5.91) 3.96 (1.15 0 6.53) 3.44 (0.65 to 6.00) 10.82 (2.61t0 17.97)  17.83 (7.78 t0 26.07) 20.31 (9.59 to 28.81) 20.24 (7.70 to 29.84)
Japan 0.97 (0.08 to 1.80) 1.85 (0.59 to 3.03) 2.20 (0.87 to 3.45) 2.35(1.06 t0 3.53) 11.82 (-36.66 to 54.47)  12.99 (4.08 to 21.07) 18.90 (9.36 to 27.43) 17.35 (4.73 to0 28.67)
Mexico 0.07 (-0.26 to 0.38) 0.38 (-0.60 to 1.31) 0.90 (-0.51 to 2.23) 1.55 (-1.03 to 3.92) 20.29 (-13.73 t047.23)  14.45 (-5.75 to 30.70) 9.86 (1.44 to 17.25) 9.20 (1.67 to 15.72)
Moldova 0.08 (-0.29 to 0.43) 0.49 (-1.06 to 2.06) 0.66 (-1.05 to 2.35) 1.35 (-0.75 to 3.28) 0.00 (0.00 to 0.00) 3.49 (-2.79 to 8.76) 5.97 (-2.89 to 13.33) 16.05 (2.43 to 26.44)
Netherland 0.05 (-0.34 to 0.42) 0.30 (-0.66 to 1.23) 1.05 (-0.78 to 2.73) 1.20 (-0.58 t0 2.92) 4.89(-3.06t012.17)  6.01(-3.73 to 14.52) 10.62 (2.38 to 18.14)  19.37 (11.08 to 26.39)
Panama 1.01 (-1.81 to 3.65) 2.66 (-2.33 10 6.95) 2.88 (-3.69 t0 8.71) 1.57 (-1.57 to 4.50) / 26.95 (-16.74 10 57.75)  21.96 (-18.63 to 48.09) /
Peru 0.54 (-1.38 t0 2.35) 0.97 (-1.45 to 3.36) 0.87 (-1.33 t0 2.95) 0.40 (-0.73 to 1.46) 8.71(-3.82t019.42)  10.15(:3.87t021.67)  11.05 (-4.85t023.49)  13.44 (-10.84 to 29.73)
Portugal 0.13 (-0.18 to 0.43) 0.63 (-0.09 to 1.31) 1.64 (0.44 t0 2.72) 1.73 (-0.00 to 3.40) 5.61 (-0.05 to 10.97) 15.57 (9.19 to 21.30) 16.21 (11.361020.76)  21.30 (17.24 to 24.97)
Puerto Rico 0.57 (-2.28 to 3.26) 0.52 (-1.63 t0 2.72) 0.35(-1.24 to 1.84) 1.00 (-2.11 to 3.87) 3.65 (-2.46 t0 9.00) 8.46 (-8.88 t0 22.61) 8.59(-15.25t027.80)  11.67 (-13.28 t0 29.23)
Romania 0.70 (-0.32 to 1.65) 2.10(0.28 t0 3.77) 3.83(1.55 t0 5.95) 4.10(2.07 to 6.02) 13.40 (3.92t021.35)  19.53(7.711029.82)  22.73(12.90t031.21)  29.56 (18.34 to 38.06)
South Africa 0.38 (-0.86 to 1.55) 0.56 (-0.96 to 2.03) 0.74 (-1.09 to 2.45) 1.08 (-1.04 to 3.06) 6.68(-2.53t0 14.81)  6.56(-4.26 to 15.41) 7.91 (-4.32 to 17.92) 7.77 (-6.81 to 18.70)
South Korea 0.50 (-0.61 to 1.57) 1.12 (-0.54 t0 2.71) 1.09 (-0.54 to 2.59) 0.84 (-0.25 to 1.78) / / 13.08 (-14.58 t0 31.43)  24.49 (-6.79 to 44.49)



Spain
Sweden
Switzerland
Thailand
UK
Uruguay
USA
Vietnam

Total

1.10 (-0.13 t0 2.22)
0.04 (-0.11 t0 0.18)
0.19 (-0.57 t0 0.91)
0.31 (-0.90 to 1.45)
0.09 (-0.29 to 0.46)
0.28 (-0.41 to 0.92)
0.49 (-0.72 to 1.63)
1.56 (-1.06 to 3.99)
0.62 (-0.39 to 1.57)

2.56 (0.43 t0 4.52)
0.55 (-0.60 to 1.65)
1.13 (-1.11 t0 3.28)
0.87 (-1.70 to 3.38)
0.23 (-0.42 to 0.87)
2.25(0.18 to 4.14)
0.69 (-0.70 to 2.01)
3.18 (-0.21 to 6.41)
1.20 (-0.18 to 2.50)

3.82(0.90 to 6.48)
0.96 (-0.30 to 2.13)
1.73 (-1.40 to 4.64)
1.84 (-1.69 to 5.14)
0.29 (-0.37 t0 0.92)
2.99 (0.00 to 5.79)
0.66 (-0.58 to 1.81)
1.84 (-1.56 t0 5.10)
1.48 (0.01 to 2.85)

3.61(0.47 to 6.43)
1.42 (-0.48 to 3.20)
2.88 (-0.75 to 6.29)
2.23(-1.40 to 5.57)
0.82 (-0.50 to 2.08)
2.71(-0.17 to 5.41)
0.78 (-0.66 to 2.14)
1.77 (-0.68 to 4.05)
1.68 (0.08 to 3.15)

9.67 (3.35 to 15.55)
4.45 (-2.93 to 11.00)
7.55 (-4.03 to 17.23)
7.60 (-4.91 to 17.37)
3.55(-2.20 to 8.82)
/
6.03 (-0.57 to 11.96)
18.02 (8.41 to 25.90)
6.45 (-0.95 to 13.03)

15.65 (8.65 t0 21.92)
10.94 (1.06 to 19.33)
11.31 (-3.74 t0 23.55)
11.39 (-5.58 to 24.77)
4.65 (-2.60 to 11.00)
17.75 (7.84 to 26.08)
7.52(0.13 to 14.15)
23.59 (10.32 to 34.02)
8.34(0.19 to 15.47)

18.60 (10.54 to 25.51)
12.68 (3.96 to 20.58)
12.34 (-3.24 10 25.12)
13.91 (-5.17 to 28.29)
5.71(-1.03 to 11.71)
25.72 (14.24 to 34.55)
8.52(0.84 to 15.30)
18.05 (5.39 to 28.28)
9.87 (1.44 to 17.16)

22.49 (13.10 to 29.98)
9.88(0.27 to 18.01)
18.99 (2.10 to 31.55)
15.60 (-7.88 to 32.08)
10.68 (2.65 to 17.22)
21.60 (4.40 to 34.02)
9.51(0.89 to 16.71)
26.53 (6.33 to 41.65)
13.78 (4.76 t0 21.09)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile; MMT = minimum mortality temperature; TVST = temperature variability sensitive

heat threshold.



Table S12. Attributable fractions of mortality due to heat exposure stratified by TVST for each quartile of TV 0-3 in each country.

Country

Attributable fractions (%): MMT-TVST

Attributable fractions (%): above TVST

Q1 of TV 0-3

Q2 of TV 0-3

Q3 of TV 0-3

Q4 of TV 0-3

Q1 of TV 0-3

Q2 of TV 0-3

Q3 of TV 0-3

Q4 of TV 0-3

Argentina
Australia
Brazil
Canada
China
Colombia
Costa Rica
Czech Republic
Ecuador
Estonia
France
Germany
Greece
Guatemala
Iran
Ireland
Italy
Japan
Mexico
Moldova
Netherland
Panama
Peru
Portugal
Puerto Rico
Romania
South Africa

South Korea

1.49 (-0.23 to 3.12)
0.70 (-0.28 to 1.63)
0.79 (-0.72 to 2.21)
0.69 (-0.47 to 1.78)
0.79 (-0.92 to 2.47)
0.67 (-0.67 to 1.94)
0.28 (-1.22 to 1.70)
0.35(-0.39 to 1.05)
0.09 (-0.37 to 0.55)
0.17 (-0.67 to 0.98)
0.33 (-1.70 to 2.08)
0.12 (-0.27 to 0.48)
1.00 (-0.25 t0 2.19)
0.01 (-0.12 to 0.14)
2.03 (-1.69 to 5.42)
0.18 (-0.45 to 0.80)
1.74 (-0.12 to 3.48)
1.01 (0.08 to 1.88)
0.11 (-0.29 to 0.48)
0.06 (-0.27 to 0.40)
0.05 (-0.28 to 0.38)
0.75 (-1.46 t0 2.91)
1.10 (-1.32 to 3.43)
0.14 (-0.21 to 0.47)
0.45 (-1.61 to 2.44)
0.80 (-0.28 to 1.81)
0.35 (-0.78 to 1.44)
0.48 (-0.60 to 1.52)

2.02 (-0.05 to 3.96)
0.45 (-0.36 to 1.18)
1.67 (-0.80 to 3.92)
1.04 (-0.46 to 2.43)
1.40 (-1.37 to 3.96)
0.40 (-0.84 to 1.52)
0.47 (-1.69 to 2.48)
1.93 (0.14 to 3.56)
0.92 (-1.67 to 3.30)
1.01 (-0.82 to 2.71)
0.47 (-0.51 to 1.36)
0.68 (-0.42 to 1.68)
6.38 (3.84 10 8.51)
0.13 (-0.80 to 1.01)
2.68 (-0.99 to 6.05)
0.12 (-0.25 to 0.48)
4.15(1.14 t0 6.87)
1.57 (0.32 t0 2.73)
0.45 (-0.72 to 1.50)
0.82 (-1.24 t0 2.75)
0.59 (-0.81 to 1.88)
2.87 (-2.41 to 7.48)
1.40 (-1.55 to 4.13)
0.80 (-0.08 to 1.59)
0.61 (-1.90 to 2.96)
1.83 (0.08 to 3.47)
0.61 (-0.96 to 2.06)
0.81(-0.81 t0 2.31)

2.67(0.73 to 4.51)
0.90 (-0.34 to 2.08)
1.98 (-0.64 to 4.37)
1.39 (-0.27 to 2.94)
1.93 (-0.99 to 4.62)
0.83 (-1.19 t0 2.71)
0.36 (-1.54 t0 2.21)
3.62 (1.15 to 5.90)
1.27 (-1.69 to 4.05)
1.01 (-1.28 t0 3.17)
0.76 (-0.47 to 1.89)
1.66 (0.02 to 3.17)
7.59 (4.60 to 10.23)
0.32 (-1.42 to 1.96)
2.77(-0.76 t0 6.09)
0.28 (-0.42 to 0.94)
438 (1.38t07.12)
1.60 (0.41 to 2.73)
0.63 (-0.46 to 1.65)
0.67 (-1.13 to 2.46)
0.89 (-0.92 to0 2.57)
3.70 (-4.94 to 10.89)
1.67 (-1.44 to 4.54)
1.90 (0.59 to 3.07)
0.19 (-0.72 to 1.00)
3.88 (1.60 to 6.03)
0.82 (-1.54 t0 2.99)
0.50 (-0.48 to 1.43)

2.65(0.32 to 4.82)
0.67 (-0.46 to 1.75)
2.68 (0.16 to 4.97)
1.11 (-0.10 to 2.24)
1.77 (-0.32 to 3.68)
0.81 (-1.62 to 3.12)
0.55 (-1.94 t0 2.87)
3.54 (1.24 to0 5.70)
0.64 (-0.93 t0 2.11)
1.84 (-1.53 t0 4.97)
0.41 (-0.50 to 1.23)
1.80 (0.11 to 3.37)
7.06 (2.98 to 10.65)
0.20 (-0.78 to 1.12)
4.35(0.56 to 7.75)
0.62 (-1.09 to 2.22)
3.77(0.96 to 6.37)
1.46 (0.40 to 2.44)
1.55 (-0.68 to 3.65)
1.19 (-0.41 to 2.80)
1.14 (-0.50 to 2.70)
1.39 (-1.62 to 4.28)
0.80 (-0.90 to 2.26)
1.24 (-0.18 to 2.60)
1.08 (-2.31 to 4.17)
4.08 (1.99 to 6.05)
1.14 (-1.40 to 3.44)
0.27 (-0.27 to0 0.77)

9.41 (1.68 to 16.35)
5.26 (-1.40 to 11.36)
14.68 (-4.24 to 28.84)
7.48 (-1.79 to 15.51)
8.70 (-3.28 to 19.41)
6.42 (-4.55 to 16.35)
4.65(-3.30 to 12.44)
/
4.99 (-3.86 to 12.54)
8.64 (-4.86 t0 20.41)
3.74 (-2.38 10 9.83)
3.22(-3.75 to 10.02)
/
5.64 (-3.95 to 14.39)
/
4.70 (-3.11 to 12.04)
14.67 (5.35 t0 22.58)
9.02 (3.32 to 14.47)
24.72 (-16.70 to 59.26)
/
3.59 (-3.25 to 10.16)
/
12.91 (-5.95 to 27.13)
6.55 (0.78 to 12.20)
4.39 (-2.33 to0 10.35)
12.50 (1.95 to 21.13)
6.80 (-2.43 to 15.14)
7.16 (-2.06 to 15.28)

15.26 (3.33 to0 25.55)
5.21(-3.71 to 13.23)

12.50 (-6.48 to 26.73)
13.71 (2.21 to 23.42)

13.97 (-2.62 to 26.89)
2.58 (-5.80 0 9.52)
5.31(-6.04 to 15.54)

/

11.83 (-9.61 to 27.14)
11.01 (-3.68 to 23.20)
7.72(0.34 to 14.33)
9.54 (1.33 to 17.03)
23.32(16.97 to 29.14)
8.27 (-6.84 t0 20.10)
19.22 (0.84 to 33.13)
2.42(-5.51 10 9.99)
24.74 (11.94 to 35.26)
9.28 (4.01 to 14.34)
15.71 (-10.17 to 36.41)
2.90 (-0.98 to 6.10)
7.56 (-1.29 to 15.52)
24.92 (-20.23 to 54.12)
19.26 (-13.71 to 43.46)
13.11 (6.92 to 18.76)
9.85 (-11.98 to 28.79)
21.35 (8.97 to 31.98)
7.51(-5.37 to 18.23)
8.12(-0.57 to 15.88)

24.77 (16.51 to 31.74)
10.60 (2.81 to 17.85)
17.70 (4.13 to 28.50)
12.44 (1.30 to 21.70)
14.64 (-2.06 to 27.60)
6.51 (-6.46 to 18.19)
6.08 (-8.17 to 17.50)
25.92 (16.50 to 34.46)
9.91 (-4.31 to 21.94)
11.31 (-6.37 to 24.96)
7.74 (123 to 13.75)
13.09 (7.48 to 18.40)
24.90 (19.01 to 30.14)
4.88 (-5.10 to 13.74)
27.80 (9.37 t0 39.96)
4.09 (-5.98 to 12.91)
27.61 (13.52 to 38.31)
10.39 (5.15 to 15.26)
8.65(-1.11 to 17.22)
4.75 (-2.51 o0 10.82)
9.76 (0.75 to 17.83)

30.34 (-28.17 to 69.57)
23.22(-7.23 t0 43.51)
15.35 (10.29 to 20.08)
6.71 (-15.50 to 24.48)
20.10 (10.48 to 28.24)
7.29 (-5.82 to 17.85)
7.45(-1.79 to 15.09)

19.30 (10.14 to 26.95)
12.20 (1.01 to 21.15)
23.30 (3.14 to 37.24)
12.84 (-0.95 to 22.98)
19.24 (0.40 to 32.59)
3.98 (-17.92 to 20.45)
6.46 (-5.32 to 15.79)

25.91 (12.49 to 36.25)
11.67 (-4.02 to 24.18)
9.99 (-12.12 to 25.81)

22.48 (17.75 t0 26.55)

20.35 (15.44 to 24.83)
34.30 (26.37 to 41.28)

3.13 (-1.64 to0 7.68)
31.85 (6.33 t0 48.52)
4.64 (-6.44 0 13.85)
23.87 (4.22 to 37.48)
9.83 (4.42 to 14.90)
10.40 (2.67 to 17.09)
16.81 (1.77 to 28.16)

20.07 (12.02 to 26.82)

/

28.06 (-31.42 to 61.97)

21.38 (17.27 to 25.03)
9.85 (-17.64 to 28.07)

29.65 (18.45 to 38.14)
7.90 (-7.58 to 19.30)
10.85 (-3.68 to 21.71)



Spain
Sweden
Switzerland
Thailand
UK
Uruguay
USA
Vietnam

Total

1.17 (-0.04 to 2.29)
0.03 (-0.07 to 0.14)
0.17 (-0.56 to 0.87)
0.32(-1.04 to 1.62)
0.11 (-0.26 to 0.46)
0.70 (-0.26 to 1.60)
0.61 (-0.70 to 1.86)
1.90 (-0.72 to 4.36)
0.69 (-0.37 to 1.69)

2.68 (0.31 to 4.83)
0.36 (-0.63 to 1.30)
0.83 (-1.38 t0 2.89)
0.79 (-1.87 to 3.24)
0.23 (-0.43 to 0.84)
1.75 (-0.32 t0 3.62)
0.85 (-0.70 to 2.29)
2.41 (-1.13 t0 5.69)
1.14 (-0.31 to 2.48)

4.01 (1.06 to 6.67)
1.04 (-0.62 to 2.59)
1.55 (-1.62 to 4.55)
2.03 (-1.72 t0 5.55)
0.50 (-0.42 to 1.37)
3.35(0.53 t0 5.93)
0.94 (-0.56 to 2.34)
3.62 (-0.27 to 7.20)
1.37 (-0.19 to 2.83)

3.58 (0.16 t0 6.63)
1.74 (-0.12 t0 3.51)
3.49 (-0.53 to 7.25)
2.09 (-1.40 to 5.32)
1.73 (0.10 to 3.25)
2.20(-0.94 to 5.10)
1.01 (-0.51 to 2.43)
1.59 (-1.03 to 4.07)
1.44 (-0.13 to 2.88)

9.40 (3.21 to 15.36)
/

8.06 (-1.71 to 16.24)

7.85(-3.17 to 17.65)

6.25 (-3.61 to 14.34)
/

7.69 (-0.06 to 14.78)

23.76 (11.25 to 34.12)

8.26 (0.90 to 15.02)

15.76 (8.34 t0 22.22)
8.82 (-1.55 to 17.97)
9.95(-7.91 to 24.32)
8.55(-9.02 to 22.34)
7.26 (-7.40 to 18.76)
15.56 (4.84 to 24.68)
9.99 (0.36 to 18.45)
15.94 (1.31 to 27.45)
9.69 (1.87 to 16.68)

18.76 (10.62 to 25.84)
11.29 (2.28 to 19.23)
11.70 (-3.51 to 23.99)
13.67 (-4.89 t0 27.93)
9.64 (-2.31 to 19.37)
26.13 (14.88 to 35.15)
11.04 (1.20 to 19.43)
25.55 (10.88 to 37.58)
10.90 (3.17 to 17.64)

22.46 (13.00 to 30.05)
12.98 (2.93 to 21.33)
17.88 (1.12 to 30.42)
14.97 (-8.94 to 31.70)
16.05 (2.15 to 26.09)
10.19 (-13.37 to 26.51)
11.34 (0.18 t0 20.17)
23.59 (-1.58 to 40.36)
13.82 (4.97 10 20.99)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile; MMT = minimum mortality temperature; TVST = temperature variability sensitive

heat threshold.



Table S13. Sensitivity analyses of overall attributable fractions after adding separate predictor in meta-regression with BLUP, stratified by quartiles of TV.

Attributable fractions (%)

Predictors
Ql of TV Q2 of TV Q3 of TV Q4 of TV
Without predictors 0.70 (-0.33 to 1.69) 1.34 (-0.14 t0 2.73) 1.99 (0.29 to 3.57) 2.73 (0.76 to 4.50)
Region 0.79 (-0.27 to 1.76) 1.35(0.06 to 2.55) 1.99 (0.47 to 3.40) 2.88(1.01 to 4.56)

Average mean temperature
Range of mean temperature
Koeppen-Geiger Climatic Zones 1st
Koeppen-Geiger Climatic Zones 2nd
Koeppen-Geiger Climatic Zones 3rd
GDP per capita ($)

Latitude

longitude

0.75 (-0.27 to 1.72)
0.71 (-0.33 to 1.72)
0.75 (-0.45 to 1.88)
0.74 (-0.33 to 1.72)
0.76 (-0.37 to 1.79)
0.72 (-0.34 to 1.72)
0.72 (-0.33 to 1.72)
0.70 (-0.32 to 1.66)

1.37 (-0.13 t0 2.78)
1.36 (-0.16 to 2.80)
1.39 (-0.22 to 2.88)
1.39 (-0.15 to 2.81)
1.39 (-0.17 to 2.83)
1.35 (-0.16 t0 2.77)
1.36 (-0.17 to 2.80)
1.35 (-0.13 t0 2.72)

2.00(0.30 to 3.58)
1.99 (0.26 to 3.60)
2.02(0.19 to 3.70)
2.03(0.20 to 3.71)
2.04(0.18 t0 3.75)
2.00(0.27 to 3.60)
1.98 (0.26 to 3.58)
1.99 (031 to 3.55)

2.74(0.75 to 4.52)
2.74 (0.73 to 4.54)
2.76 (0.66 to 4.64)
2.81(0.67 to 4.71)
2.83(0.59 to 4.82)
2.75(0.74 to 4.55)
2.73 (0.76 to 4.50)
2.72(0.73 to 4.51)

Definition of abbreviations: BLUP = the best linear unbiased prediction; TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the fourth quartile.



Table S14. Sensitivity analyses of overall attributable fractions after changing the lag of mean temperature in the main

model, stratified by quartiles of TV.

Lag

Attributable fractions (%)

Ql of TV

Q2 of TV

Q3 of TV

Q4 of TV

13

0.80 (-0.34 to 1.83)
0.78 (-0.34 to 1.80)
0.72 (-0.35 to 1.72)
0.70 (-0.33 to 1.69)
0.67 (-0.34 to 1.62)
0.64 (-0.37 to 1.58)
0.62 (-0.36 to 1.55)

1.56 (-0.05 to 3.03)
1.48 (-0.06 to 2.90)
1.39 (-0.11 to 2.80)
1.34 (-0.14 t0 2.73)
1.28 (-0.16 to 2.64)
1.24 (-0.21 to 2.60)
1.20 (-0.25 t0 2.57)

2.24(0.51 to 3.84)
2.14 (042 to 3.74)
2.07 (035 t0 3.67)
1.99 (0.29 to 3.57)
1.92 (0.25 to 3.46)
1.86 (0.19 to 3.41)
1.80 (0.13 to 3.35)

2.99 (1.01 to 4.78)
2.87(0.93 to 4.61)
2.81(0.82 to 4.61)
2.73 (0.76 to 4.50)
2.62(0.67 to 4.37)
2.54 (0.58 to 4.30)
2.47(0.52 to 4.21)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.

2 lag day used in the primary model.



Table S15. Sensitivity analyses of overall attributable fractions using different definitions of warm season, stratified by

quartiles of TV.

Attributable fractions (%)

Warm season
Q1 of TV

Q2 of TV Q3 of TV Q4 of TV

two consecutive months 1.63 (-1.33t0 4.32)
1.00 (-0.38 to 2.37)

0.70 (-0.33 to 1.69)

three consecutive months

four consecutive months ?

2.28 (-1.21 t0 5.33) 3.06 (-0.80 to 6.48)
1.53 (-0.20 to 3.17) 2.26(0.14 to 4.19)
1.34 (-0.14 t0 2.73) 1.99 (0.29 to 3.57)

4.69 (0.31 to 8.49)
3.13(0.75 to 5.32)
2.73 (0.76 to 4.50)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.
2 warm season used in the primary model.



Table S16. Sensitivity analyses of overall attributable fractions after adjusting relative humidity in the main model using

556 cities with relative humidity data, stratified by quartiles of TV.

Attributable fractions (%)

Model
Ql of TV Q2 of TV Q3 of TV Q4 of TV
Without relative humidity 0.68 (-0.26 to 1.56) 1.34 (-0.05 to 2.64) 2.00 (0.44 to 3.46) 2.66 (0.99 to 4.17)
With relative humidity 0.73 (-0.29 to 1.69) 1.41 (-0.03 to 2.74) 2.08 (0.49 to 3.55) 2.73 (0.96 to 4.32)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the
fourth quartile.



Table S17. Sensitivity analyses of overall attributable fractions using different complete data after removing cities with

missing vlaues or after imputaion, stratified by quartiles of TV.

Dataset

Attributable fractions (%)

Ql of TV Q2 of TV Q3 of TV Q4 of TV

complete data after removing cities with
missing values

complete data after imputation

primary results

0.59 (-041to 1.51)  1.10(-0.30t02.41)  1.69 (0.14t0 3.11)  2.65 (0.70 to 4.37)

0.71 (-0.39 to 1.73)
0.70 (-0.33 to 1.69)

1.35 (-0.14 t0 2.75)
1.34 (-0.14 t0 2.73)

1.99 (0.28 to 3.57)
1.99 (0.29 to 3.57)

2.73 (0.79 to 4.48)
2.73 (0.76 to 4.50)

Definition of abbreviations: TV = temperature variability; Q1 = the first quartile; Q2 = the second quartile; Q3 = the third quartile; Q4 = the

fourth quartile.
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