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Supplementary Text
Supplementary Text 1: Adjust administrative codes of the counties

To protect the privacy of the older adults in CLHLS, their exact geographic coordinates are
obscured, and we can only match each older adult sample with the temperature metrics of their
counties of residence (Fig. S2E). However, between 2005 and 2018, 109 county administrative
codes were changed for various reasons. To address this issue, we reassigned new administrative
codes to the samples of older adults whose codes changed. Specifically, there are four types:

Firstly, there are 16 counties that have been merged with neighboring counties to form new
counties due to the county consolidation policy, and their real geographic locations do not
change. For example, in July 2010, the Chinese State Council approved the revocation of
Xicheng District (110102) and Xuanwu District (110104) in Beijing, and established a new
Xicheng District (110102). We replace the older administrative codes with the new ones of the
merged counties.

Secondly, there are 85 counties that have formed new counties due to policies such as
“Abolishing counties and establishing districts”, “Abolishing cities and establishing districts”,
“Abolishing districts and establishing counties”, “Abolishing districts and establishing cities”,
and “Adjusting administrative regions”. The administrative regions of these counties do not
change substantially or at all. For example, in April 2015, the Chinese State Council approved
the abolishment of Xushui County (130625) and the establishment of Xushui District (130609).
We replace the original administrative codes of these counties with the new ones after the
adjustment.

Thirdly, there are 7 counties where administrative codes were recorded incorrectly during the
survey, leading to the inability to match temperature metrics. We have corrected the erroneous
county codes, such as recording Hetang District (430202) as Hetang District (430220).

Fourthly, there is one county that has been split into multiple counties. For example, the
Daxing'anling area (232700) was split into Mohe City (232701), Tahe County, and Huma
County. We replace the original county code with the code of the county with the largest area
after the split.



Supplementary Text 2: Daily temperature index similar to the heat index

The calculation of the heat index follows a multi-step procedure developed by Steadman (73, 74),
along with a regression equation and several adjustments (75). These equations consider the
relationship between temperature and relative humidity. The procedure for the calculation of heat
index is available at https://www.wpc.ncep.noaa.gov/html/heatindex_equation.shtml and can be
summarized in the following five steps:

Step 1: Calculate the heat index using the simple formula provided by Steadman (73, 74) given
as,

�� = 0.5 × {� + 61.0 + [(� − 68.0) × 1.2] + (�� × 0.094)} (S.1)

where T is the temperature in ℉, and RH is relative humidity in percent. HI is the heat index
expressed as an apparent temperature in ℉.

Step 2: Average the HI with the T.

Step 3: If the result in step 2 is no less than 80℉, then we apply the regression equation provided
by Rothfusz (75) given as,

�� =− 42.34 + 2.05 × � + 10.14 × �� − 0.22 × � × �� − 0.0068 × � × �
−0.05481717 × �� × �� + 0.0012 × � × � × �� + 0.00085 × � × �� × ��
−0.00000199 × � × � × �� × �� (S.2)

Step 4: If the RH is less than 13% and T is between 80℉ and 112℉, then the following
adjustment is subtracted from the HI calculated in Step 3.

�����(−) = 13−��
4

× 17− �−95
17

(S.3)

Step 5: If RH is greater than 85%, and T is between 80℉ and 87℉, then the following adjustment 
is added to HI calculated in Step 3.

�����(+) = ��−85
10

× 87−�
5

(S.4)

The heat index is typically calculated using daily max temperature. In this study, we compute the
heat index from four fundamental daily temperature metrics, resulting in the daily max
temperature index, daily mean temperature index, daily min temperature index and average daily
temperature index (Fig. S1).

https://www.wpc.ncep.noaa.gov/html/heatindex_equation.shtml


Supplementary Text 3: Control variables

In the regression models, in addition to the province-by-year fixed effects, province-by-month
fixed effects and the climate control of annual precipitation, we include 38 survey variables from
five dimensions as the control variables to enhance the description of the model and reduce the
interference of the confounding factors (Table S1).

The first dimension characterizes the individual characteristics of CLHLS older adult samples,
including their sex, age, ethnicity, BMI (calculated from height and weight), and the
interviewer’s health rating of older adults. Among them, sex is a binary factor variable, with 0
representing “Man” and 1 representing “Woman”, and "Man" is used as the sex reference group
in all regression models. Age is a continuous variable obtained by subtracting the older adults’
birth date from their survey or death date. Ethnicity is a multi-value factor variable assigned
based on the older adults’ ethnic group, including Han, Hui, Zhuang, Yao, Korea, Man,
Mongolia, and others. “Han” is used as the ethnicity reference group in all regression models.
BMI is factor variable categorized according to Chinese obesity standard (67), with BMI = 24
and BMI = 28 as thresholds, dividing into non-obese, overweight, and obese groups. “BMI < 24
(non-obese)” is used as the BMI reference group in all regression models. The interviewer’s
health rating of older adults includes four levels: “1-very healthy”, “2-relatively healthy”, “3-
weak”, and “4-very ill”. In all regression models, “1-very healthy” is used as the health rating
reference group.

The second dimension characterizes the family information and daily life of CLHLS older adult
samples, including their cohabitation situation, marital status, whether they have children,
smoking status, drinking status, and exercise status. Among them, the cohabitation situation
includes “1-living with family”, “2-living alone”, “3-living in a nursing institution”. In all
regression models, “1-living with family” is used as the cohabitation situation reference group.
Marital status includes “1-currently married, living with spouse”, “2-separated”, “3-divorced”,
“4-widowed”, “5-never married”. In all regression models, “1-currently married, living with
spouse” is used as the marital status reference group. The presence or absence of children is a
binary factor variable, with 0 representing “No children” and 1 representing “Having children”,
and “No children” is used as the children reference group. Smoking status, drinking status, and
exercise status are each divided into four levels from low to high, namely “1-never
smoked/drank/exercised”, “2-previously did not smoke/drink/exercise but currently
smoke/drink/exercise”, “3-smoked/drank/exercised in the past”, “4-consistently
smoke/drink/exercise”. In all regression models, “1-never smoked/drank/exercised” are used as
the smoking/drinking/exercise status reference groups.

The third dimension characterizes the education and economic status of CLHLS older adult
samples, including the urban-rural residence, education years, and the household per capita
annual income. Among them, the urban-rural residence is a binary factor variable, with 0
indicating living in rural areas and 1 indicating living in urban areas, and “0-Rural” is used as the
urban-rural reference group in all regression models. The number of education years is a
continuous variable, measured in years. This variable does not distinguish between different
levels of education, and represents the total number of years the respondent received any form of
education prior to the survey. The household per capita annual income is a continuous variable
that reflects the economic status of the older adult families.



The fourth dimension characterizes the dietary habits of older adult samples in CLHLS,
including the staple food category and whether to eat specific food (vegetables, fruits, pork, fish,
egg, bean, pickle, tea, and garlic) everyday. The staple food category includes “0-rice and wheat”
and “1-coarse grain”, and “0-rice and wheat” is used as the staple food reference group in all
regression models. Whether to eat specific food everyday includes nine binary factor variables,
with 0 indicating “Not eat everyday” and 1 indicating “Eating everyday”, and "Not eat everyday"
are used as the specific food reference groups in all regression models.

The fifth dimension characterizes the diseases suffered by the older adult samples, including
hypertension, diabetes, heart disease, stroke and cerebrovascular disease,
bronchitis/emphysema/pneumonia and asthma, tuberculosis, cataracts, glaucoma, cancer,
gastrointestinal ulcers, Parkinson's disease, pressure ulcers, arthritis, and dementia. All of the
above diseases are binary factor variables, with 0 indicating the absence of the disease, and 1
indicating the presence of the disease. In all regression models, “Absence of the disease” are
used as the disease reference groups.



Supplementary Text 4: Optimal daily temperature metrics for assessing the impact of the annual
temperature metrics on mortality risk

The daily temperature metrics reflect temperatures at various times of the day, such as daytime
and nighttime. Because these metrics are highly correlated and exhibit collinearity when derived
from different daily temperature measures (Tables S4-S6), we could not include all of them in
the regression analysis simultaneously, expect for those based on daily maximum and minimum
temperatures (indices).

To determine the most effective daily temperature metrics for evaluating the impact of the annual
temperature metrics on mortality risk, we conduct three sets of regressions based on the
specification of Model 1, totaling 30 regressions, and evaluate the performance of each
regression model. In the first set of regressions, we progressively vary the daily temperature
metric used to calculate the annual mean temperature index (a total of 8 times). Then, we include
the annual mean temperature indices based on daily max and min temperatures (the ninth
regression), as well as those based on daily max temperature index and daily min temperature
index (the tenth regression). From the ten regressions, we select the optimal daily temperature
index for evaluating the impact of annual mean temperature index on mortality. Based on this,
we then progressively vary the daily temperature indices used to calculate day-to-day
temperature index variability (second set of ten regressions) and the daily temperature indices
used to calculate annual EHF metrics (third set of ten regressions). It is important to note that the
annual mean EHF and the number of days with EHF > 0 represent two different characteristics of
extreme heat events. Therefore, the daily temperature metrics used to calculate these two annual
temperature metrics should be the same within the same regression model.

We use the Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC) as
the primary evaluation criteria for model selection in assessing the regression models. AIC and
BIC are evaluated using a trade-off between the maximized likelihood function and penalties for
additional model terms which could result in overfitting. As such, they are used to assess the
relative strength of different models in terms of best describing the data and limiting the
possibility of overfitting (76-78).

Additionally, we conduct five-fold cross-validation for each regression model. This process
involves splitting the sample data into five equal parts, or “folds”, using four of these folds for
model training and the remaining fold for testing. This process is repeated five times, with each
fold serving as the test set, while the other four folds are used for fitting. The final performance
metric is the average of the five iterations. Cross-validation can evaluate the model’s robustness
to different data distributions by randomly shuffling the data in each fold, thereby assessing the
model performance on unknown data. We use a threshold of 0.5 to classify the predicted
mortality risk from the regression models into “0-Survival” and “1-Death”. These predictions are
then compared with the actual survival status of the older adult samples. According to
convention, we denote death samples as “Positive (P)”, survival samples as “Negative (N)”,
correct model predictions as “True (T)”, and incorrect predictions as “False (F)”.

Specifically, “TP” (True Positive) refers to instances where both the model predicts “Death” and
the actual outcome is “Death”; “FP” (False Positive) denotes cases where the model predicts
“Death” but the actual outcome is “Survival”; “FN” (False Negative) indicates cases where the



model predicts “Survival” but the actual outcome is “Death”; and “TN” (True Negative) signifies
instances where both the model predicts “Survival” and the actual outcome is “Survival”.
Precision is calculated as the proportion of true positive predictions out of all positive predictions
made by the model, reflecting the accuracy of the positive predictions.

Precision is given by

Precision = TP
TP+FP

(S.5)

Recall measures the completeness of the positive predictions, which is the proportion of the true
positive predictions among all actual positive samples in the samples. Recall is given by

Recall = TP
TP+FN

(S.6)

F1 score is the harmonic mean of precision and recall, ranging from 0 to 1, with 1 indicating
perfect precision and recall. A high F1 score indicates that a model has both high precision and
high recall. It is expressed by Eq. (S.7).

F1 = 2×Precision×Recall
Precision+Recall

(S.7)



Supplementary Text 5: Comparison between linear probability model and logistic regression

Nonlinear models such as logit and probit are commonly used for regression modeling when the
outcome is binary, although advances in statistics and methods have established that this is often
not optimal, justified or appropriate (65, 66, 79, 80). The main argument in favor of nonlinear
models such as logit or probit for analyzing binary outcomes is that these models constrain
predictions to fall between 0 and 1. A different but related argument in favor of nonlinear models
argument is that linear probability model (LPM) coefficients may be biased and inconsistent for
binary outcomes, particularly because such models can produce predictions outside the [0, 1]
interval of the outcome variable. Horrace and Oaxaca (81) demonstrated that bias and
inconsistency of the estimator increase with the proportion of predicted probabilities that fall
outside of the support and recommend the use of logit or probit models.

There are several reasons to prefer the linear probability model over nonlinear models such as
logit and probit when the outcome is binary. The linear probability model allows for the direct
interpretation of coefficients as probabilities and is more reliable when the model includes fixed
effects or interaction terms. In contrast, logit and probit coefficients are not immediately
interpretable; converting them into probabilities requires additional complexity through methods
such as marginal standardization, prediction at the means, or prediction at the modes (65, 79, 82).
Moreover, nonlinear models like logit and probit become unsuitable in the presence of high-
dimensional fixed effects (79, 83). Additionally, the linear probability model utilizes all available
data in the regression, whereas the logit and probit models exclude groups that show no variation
in the dependent variable (“homogeneous groups”). Consequently, the logit and probit models
are estimated on a subset of the data used by the linear model, which may be substantially
smaller, especially when outcomes are rare events (83).

In the study, the aim is to explain the impact of temperature change on mortality risk rather than
to predict mortality outcomes. Therefore, the appropriateness of using a linear probability model
for binary outcomes depends on whether the out-of-bound predictions from this model introduce
bias into the effect estimates. We design three sets of comparative experiments to examine this
issue by comparing the marginal effects estimated by logistic regression at the sample mean with
those estimated by the linear probability model (Fig. S6; Table S8). Given that logistic regression
performs poorly with high-dimensional fixed effects (84, 85), we compare the linear probability
model and logistic regression under the following conditions: (i) without any fixed effects; (ii)
with province and year fixed effects; and (iii) with province, year, and month fixed effects.
Additionally, we calculate the summary statistics (mean, standard deviation, maximum,
minimum, and the proportion of sample predictions outside the [0,1] interval) for the mortality
risk of older adults as estimated by these three linear regression models and the baseline model
(Table S9). In the three sets of regressions with different parameter settings, the effects of the
four annual temperature metrics on mortality risk obtained from both the LPM and logistic
regression models are similar in nature (Fig. S6). Moreover, in the three linear regressions for
sensitivity tests, only a small number of predictions fall outside the [0, 1] range (8.66%, 0.19%,
and 0.04%, respectively), whereas in the baseline model, only 0.03% of the predictions exceed
the [0, 1] range (Table S9), indicating that the use of the linear probability model is reasonable
and reliable in this study.



Supplementary Text 6: Comparison of the regression specifications with different fixed effects

The baseline model, along with all subsequent models used for heterogeneity analysis with
interaction terms (Models 2-6), includes two sets of high-dimensional fixed effects: (i) year-
specific shocks of each province using province-by-year fixed effects, which may include annual
local medical policies, macro-economy, and basic welfare facilities; and (ii) the month-specific
shocks of each province using the province-by-month fixed effects (e.g., seasonality of diseases
and seasonal variation in lifestyle habits in older adults). The province-by-year fixed effects
include a set of indicator variables for each province (23 of them) in each year (14 years),
resulting in a total of 307 indicator variables (note that not all provinces have samples in each
year). The province-by-month fixed effects consist of a set of indicator variables for each
province (23 of them) in each month (12 months), leading to a total of 276 indicator variables
(again, not all provinces have samples in each month). The province-by-month fixed effects
remain constant across years. These fixed effects allow us to account for unobserved differences
between provinces, contemporaneous province shocks, and province-specific time trends (e.g.,
multi-year socioeconomic and demographic trends of each province), strengthening the precise
identification of the association between temperature change and mortality risk.

The inclusion of a greater number of fixed effects in the model generally enhances the fit of the
linear regression (83). However, as the number of fixed effects increases, the number of model
parameters also rises rapidly, leading to potential overfitting. This overfitting in fixed effects
panel models can result in standard errors of the effect coefficients becoming too small (86).
Therefore, we conduct two sets of comparative regressions to test the appropriateness of the
fixed effects used in the baseline model (Fig. S7; Table S10). (i) We only include province-by-
year fixed effects but exclude province-by-month fixed effects in the baseline regression model
to avoid model fishing and overfitting. (ii) We add province-by-day fixed effects (a set of
indicator variables for each province in each day of month (31 days), leading to a total of 712
indicator variables; note that not all provinces have samples in each day of month) to the baseline
regression model besides province-by-year fixed effects and province-by-month fixed effects to
further control for the date-specific shocks across provinces (such as fixed dates for wage and
pension payments). The province-by-day fixed effects remain constant across both years and
months. Comparing regressions with more stringent fixed effects to our baseline model can
indicate whether our current fixed effects are well-controlled, thereby ensuring a true and robust
relationship between temperature change and mortality risk.

The similarity of the effect coefficients across the three regressions indicates that our current
fixed effects are reasonable and robust, and do not lead to model overfitting (Fig. S7; Table S10).
Another noteworthy issue is that the province-by-month fixed effects in our model may obscure
some short-term effects of temperature changes. However, since each older adult is matched with
temperature metrics from the entire year preceding their survey or death date, the month in which
the older adult was surveyed or died (the primary control of province-by-month fixed effects) is
unlikely to influence our four annual temperature metrics. Considering that the monthly
differences in mortality risk among older adults may also arise from various seasonal
confounding factors (such as the seasonality of diseases, precipitation, air pollution, and other
climatic factors, as well as lifestyle variations across different seasons), we ultimately decide to
retain province-by-month fixed effects in the baseline model.



Supplementary Text 7: Comparison between balanced and unbalanced panel regressions and the
adjustment of standard errors

In this study, some older adults may have exited the panel data due to “nonresponse” such as
death or loss of contact, resulting in varying numbers of data entries for different individuals.
Consequently, the panel data became an “unbalanced panel”. Unbalanced panels are likely to be
the norm in typical empirical research settings (87). The individual nonresponse leading to an
unbalanced panel can be categorized into “random and ignorable” and “non-random and non-
ignorable” types (88). If the nonresponse reason is random for the parameters of interest, one can
use the standard panel data methods for consistent estimation (87, 88). If the nonresponse reason
is non-random, it may lead to heteroskedasticity in the residuals (87, 88).

We initially use two balanced subsets of older adults to conduct comparative regressions,
examining the differences in the effect coefficients of the annual temperature index between the
baseline model and the balanced panel condition (Columns 1 and 2 in Table S11).To address the
impact of sample size on the regression, we select the two largest balanced subsets of the data:
older adults who participated in two survey waves (5,975 individuals and 11,950 observations)
and those who participated in four waves (2,566 individuals and 10,264 observations). In these
two regressions, we use robust standard errors without clustering at any level. The effect
coefficients for the four annual temperature metrics in these regressions are slightly lower than
those in the baseline model, but all effects remain statistically significant (Columns 1, 2, and 4 in
Table S11). Another common method for handling individual nonresponse in panel data is to
apply weighted adjustments to the regression. This involves modeling the response propensities
for each sampling unit or group of units and using the inverse of these estimated propensities as
weighting factors in the regression (89). Our study focuses on the effects of annual temperature
metrics on mortality risk and addresses potential heteroskedasticity in the residuals by adjusting
the standard errors. Rather than modeling response propensities for older adults, we use the
inverse of the number of survey waves each older adult participated in as a simple weighting
adjustment factor for the comparative regression (see Column 3 in Table S11). The effects of the
four annual temperature metrics in the weighted regression are comparable to those in the
baseline model (see Columns 3 and 4 in Table S11). Modeling response propensities for each
older adult presents an interesting area for future research on individual nonresponse, but it is
beyond the scope of this manuscript.

Cluster-robust standard errors have become increasingly common in empirical research in recent
years (90, 91). The basic idea is to divide the sample into disjoint clusters, such as provinces,
counties, and years. Any pattern of heteroskedasticity and/or dependence is allowed within each
cluster, but it is assumed that there is independence across clusters and that the assignment of
observations to clusters is known (91). Additionally, cluster-robust standard errors can adjust for
correlations induced by sampling the outcome variable from a data-generating process (90). In
this study, we calculate cluster-robust standard errors for the baseline model at five levels:
county, individual, province, year, and month (Columns 4-8 in Table S11). The effects of the
four annual temperature metrics are statistically significant across all clustering levels (Columns
4-8 in Table S11). Therefore, we use cluster-robust standard errors at the county level in the
baseline model to address the heteroskedasticity issue associated with the unbalanced panel.



Supplementary Text 8: Robustness checks

We conduct multiple robustness tests which indicate that the estimated results in the baseline
regression are not qualitatively influenced by additional confounding factors (Fig. S8; Table
S12).

Firstly, we exclude older adult samples from Guangxi in the baseline regression (Row 2 in Fig.
S8; Column 2 in Table S12). Among the 23 provinces and municipalities surveyed in CLHLS,
the cumulative death toll in Guangxi is substantially higher than in other provincial-level
administrative regions (Fig. S2C). Regression without samples of Guangxi excludes the
possibility that the response is dominated by a province with particularly high mortality risk of
older adults. The regression results after excluding samples are similar to those in the baseline
regression (Fig. S8; Column 1, 2 in Table S12).

Secondly, we find that the highest number of deaths among older adults in CLHLS from 2005 to
2018 occurred in 2006, which may introduce some errors in our estimation due to the influence
of specific events on death. Therefore, we exclude the samples of older adults in 2006 for
regression analysis, and find that the results are similar to the baseline regression (Row 3 in Fig.
S8; Column 3 in Table S12).

Thirdly, we add two additional control variables to the baseline regression, including self-
reported living conditions and self-reported health status of older adults (Row 4 in Fig. S8;
Column 4 in Table S12). Both are divided into five levels: “1-very good”, “2-good”, “3-fair”, “4-
poor”, and “5-very poor”. In the regression, “1-very good” is used as the reference group. The
estimates remain unchanged in quantity after their inclusion (Row 4 in Fig. S8; Column 4 in
Table S12).

Fourth, we remove all control variables from the model, retaining only the four annual
temperature metrics and annual precipitation. The effects of the four annual temperature metrics
in this regression are similar to those in the baseline model, but with slightly larger standard
errors (Row 5 in Fig. S8; Column 5 in Table S12).

Fifth, we use different climate re-analysis datasets (EarthH2Observe, WFDEI, and ERA-Interim
data merged and bias-corrected for the Inter-Sectoral Impact Model Inter-Comparison Project,
EWEMBI) to test the consistency of assimilation and interpolation techniques used in the
observational data reanalysis. After replacing the climate data, the effect of annual temperature
metrics on mortality risk of older adults shows some fluctuations, but the overall trend and level
of effects remain largely unchanged (Row 6 in Fig. S8; Column 6 in Table S12).



Supplementary Text 9: Comparison of the regression specifications with different age-mortality
functions

Linear models are often the preferred choice for causal inferences in empirical research (65, 66).
Advances in econometric and statistical theory and methods explain this choice primarily from
three perspectives: (i) Under the assumption that the conditional expectation function is linear,
the overall regression equation should be a linear function (The Linear Conditional Expectation
Function Theorem, LCEFT); (ii) Given the independent variable X, the function βX is the best
linear predictor of the dependent variable in terms of minimizing mean squared error (The Best
Linear Predictor Theorem, BLPT); (iii) The function βX provides the optimal linear
approximation of E[Y|X] in terms of minimizing mean squared error (The Regression
Conditional Expectation Function Theorem, RCEFT). Theorems (ii) and (iii) offer two additional
perspectives on the linear regression. On one hand, the linear regression provides the best linear
estimate of the dependent variable even without relying on the linearity assumption. On the other
hand, if we consider approximating E[Y|X] rather than predicting Y, the RCEFT tells us that,
even if the conditional expectation function is not linear, the linear regression still provides the
best linear approximation.

Considering that the aim of this study is to assess the effects of four annual temperature metrics
on mortality risk, we use the linear regression for all variables in the baseline model. However,
age is likely to be critically important for estimating mortality risk, and the linear treatment of
the age-mortality relationship may warrant scrutiny. In addition to the linear age-mortality
relationship in the baseline model, we perform five regressions by including age in the form of a
quadratic function, a cubic function, a spline function with three knots, a spline function with
four knots, and a factor variable with four levels (65-75 years, 75-85 years, 85-95 years, and over
95 years). In the six regressions, the effects of the four annual temperature metrics show almost
no difference (Fig. S9; Table S13).



Fig. S1. Temperature metrics at different timescales and related indicators. The four day
temperature metrics in the light pink box represent temperature conditions at different times of
the day. The four temperature indices in the light blue box are derived by considering the
interaction between the day temperature metrics from the light pink box and relative humidity.
Each of the eight daily temperature metrics is then used to generate a set of four distinct annual
temperature metrics (orange box). These annual metrics describe the long-term trends and
variability, as well as the intensity and duration of extreme heat, measured on an annual
timescale.



Fig. S2. Survey and mortality of CLHLS older adults. A, B, The CLHLS samples from
January 1, 2005 to December 31, 2018. A, The cumulative number of survey cases (person- 
times), the cumulative number of deaths of older participants (person), and the current number of



surviving older participants (person). B, The daily number of survey cases of surviving older
participants (person-times) and the daily number of deaths of older participants (person). C, the
cumulative number of deaths of older participants in 23 provinces and autonomous regions
surveyed in the CLHLS, with different colors of lines representing different provincial-level
administrative regions. D, The cumulative number of deaths of older participants in 917 counties
surveyed in the CLHLS, with different colors of lines representing different provincial-level
administrative regions. E, The black dots represent the survey locations in the CLHLS. To
protect the privacy of the survey participants, the exact coordinates of the survey locations are
not obtained. Therefore, the dot locations do not represent the exact coordinates of the
participants but only indicate the counties where the participants are located. The base map
shows the mean temperature from 2004 to 2018.



Fig. S3. The distribution of daily temperature. A, Spatial distribution of the 95th percentile of
average daily temperature (the average of the maximum temperature and the minimum
temperature within a 24-hour cycle, see Materials and Methods) during 2004-2018. The blue
plus and cross represent Weixi County in Yunnan Province, and Yue County in Hebei Province,
respectively, as examples. B-D, The distributions of daily mean temperature in (B), daily
maximum temperature in (C), and daily minimum temperature in (D) in the two counties, which
have a large disparity, despite their similar annual mean temperature. The red dots represent the
temperatures of the two locations on the same day, the blue histograms represent the marginal
distribution of daily temperatures in each location, and the red orthogonal lines represent the
yearly average of daily temperature in the two counties.



Fig. S4. Effects of the four annual temperature metrics based on each of eight daily
temperature metrics on mortality risk of older adults. Estimates of the effect on mortality
risk of a 1-s.d. increase in each annual temperature metric. Points and lines represent mortality
effect estimates and their corresponding 95% confidence intervals (CIs), respectively. Each row
in the figure (error bars of the same color) represents a separate fixed-effects regression based on
the specification of Model 1, where the explanatory variables include four different annual
temperature metrics derived from a specific daily temperature metric. Province-by-year fixed
effects and province-by-month fixed effects are included in each regression, and standard errors
are clustered at the county level. More details are presented in Table S2.



Fig. S5. Effects of the four warm-season temperature metrics based on each of eight daily
temperature metrics on mortality risk of older adults. Estimates of the effect on mortality
risk of a 1-s.d. increase in each warm-season temperature metric. Points and lines represent
mortality effect estimates and their corresponding 95% CIs, respectively. Each row in the figure
(error bars of the same color) represents a separate fixed-effects regression based on the
specification of Model 1, where the explanatory variables include four different warm-season
temperature metrics derived from a specific daily temperature metric. Province-by-year fixed
effects and province-by-month fixed effects are included in each regression, and standard errors
are clustered at the county level. More details are presented in Table S3.



Fig. S6. Comparison of estimates of the effect on mortality risk using the linear probability
model (LPM) and logistic regression. Estimates of the effect on mortality risk of a 1-s.d.
increase in each annual temperature metric. Points and lines represent mortality effect estimates
and their corresponding 95% CIs, respectively. For logistic regression, the marginal effect
estimates refer to the marginal effects at the sample means. Each row in the figure represents a
separate regression. The regressions in the first and second rows do not include fixed effects. The
regressions in the third and fourth rows include province fixed effects and year fixed effects. The
regressions in the fifth and sixth rows include province fixed effects, year fixed effects, and
month fixed effects. Standard errors in all regressions are clustered at the county level. More
details are presented in Supplementary Text 5 and Table S8.



Fig. S7. Comparison of the regression specifications with different fixed effects for the
effects of annual temperature metrics on mortality risk of older adults. Estimates of the
effect on mortality risk of a 1-s.d. increase in each annual temperature metric. Points and lines
represent mortality effect estimates and their corresponding 95% CIs, respectively. Each row in
the figure represents a separate regression based on the specification of Model 1. The baseline
regression in the first row includes province-by-year fixed effects and province-by-month fixed
effects. The more stringent fixed effect regression in the second row includes province-by-year
fixed effects, province-by-month fixed effects and province-by-day fixed effects. The more
relaxed fixed effect regressions in the third rows only includes province-by-year fixed effects.
Standard errors in all regressions are clustered at the county level. More details are presented in
Supplementary Text 6 and Table S10.



Fig. S8. Robustness tests for baseline regression. The robustness tests for the baseline of
annual mean temperature index (A), day-to-day temperature index variability (B), annual mean
EHF (C), and the number of days with EHF>0 (D). Points and lines represent mortality effect
estimates and their corresponding 95% CIs, respectively. Each row in the figure represents a
separate regression based on the specification of Model 1. The first row describes the baseline
estimates. The second row excludes older adult samples from Guangxi province which has the
highest number of deaths. The third row excludes older adult samples from the year with the
highest number of deaths in 2006. The fourth row adds additional control variables (self-reported
living conditions and self-reported health status). The fifth row does not include any control
variables. The sixth row uses a different climate re-analysis datasets (EWEMBI). Province-by-
year fixed effects and province-by-month fixed effects are included in each regression, and
standard errors are clustered at the county level. More details are presented in Supplementary
Text 8 and Table S12.



Fig. S9. Comparison of the regression specifications with different age-mortality functions
for the effects of annual temperature metrics on mortality risk of older adults. Estimates of
the effect on mortality risk of a 1-s.d. increase in each annual temperature metric. Points and
lines represent mortality effect estimates and their corresponding 95% CIs, respectively. Each
row represents a separate regression based on the specification of Model 1. The first row
includes age in the regression model in the form of a linear function. The second row includes
age in the regression model in the form of a quadratic function. The third row includes age in the
regression model in the form of a cubic function. The fourth row includes age in the regression
model in the form of a three-knot spline function. The fifth row includes age in the regression
model in the form of a four-knot spline function. The sixth row includes age in the regression
model in the form of a factor variable (4 different non-numeric levels). Province-by-year fixed
effects and province-by-month fixed effects are included in each regression, and standard errors
are clustered at the county level. More details are presented in Supplementary Text 9 and Table
S13.



Fig. S10. Linear effects of extreme heat events of varying intensities (EHF using 90th, 95th
and 99th percentiles as the thresholds) on mortality risk of older adults. Points and lines
represent mortality effect estimates and their corresponding 95%CIs of a 1-s.d. increase in
temperature metrics, respectively. Province-by-year fixed effects and province-by-month fixed
effects are included in each regression based on the specification of Model 1, and standard errors
are clustered at the county level. More details are presented in Table S18.



Fig. S11. Nonlinear effects of extreme heat events of varying intensities (EHF using 90th,
95th and 99th percentiles as the thresholds) on mortality risk of older adults. The
relationships between annual mean EHF (A-C), number of days with EHF>0 (G-I), calculated
using different thresholds, and mortality risk, with other covariates fixed at the sample means.
The marginal effects in annual mean EHF (D-F) and number of days with EHF>0 (J-L),
calculated using different thresholds, on mortality risk of older adults. The 95% CIs are shown in
orange or red. The frequency distributions of observed moderating variables are shown as blue
histograms. Province-by-year fixed effects and province-by-month fixed effects are included in
each regression based on the specification of Model 3, and standard errors are clustered at the
county level. More details are presented in Table S18.



Fig. S12. The interdependence of the annual temperature metrics and the explanatory
power of individual annual temperature metric. Estimates of the effect on mortality risk of a
1-s.d. increase in each annual temperature metric. Points and lines represent mortality effect
estimates and their corresponding 95% CIs, respectively. Each row in the figure represents a
separate regression based on the specification of Model 1. The first row describes the baseline
estimates. The second through fifth rows each remove a specific annual temperature metric from
the baseline regression model. The sixth through ninth rows individually evaluate each of the
annual temperature metrics. Province-by-year fixed effects and province-by-month fixed effects
are included in each regression, and standard errors are clustered at the county level. More
details are presented in Tables S19-20.



Fig. S13. Individual characteristics heterogeneity on the relationships between annual
temperature metrics and mortality risk of older adults. A-C, The relationships between
annual temperature metrics and mortality risk of different subgroups of older adults with
different sex. D-F, The relationships between annual temperature metrics and mortality risk of
different subgroups of older adults with different age. G-I, The relationships between annual
temperature metrics and mortality risk of different subgroups of older adults with different BMIs.
The colored shaded areas represent the 95%CIs. Province-by-year fixed effects and province-by-
month fixed effects are included in each regression based on the specification of Model 6, and
standard errors are clustered at the county level. The frequency distributions of observed
moderating variables are shown as histograms.



Fig. S14. Income heterogeneity on the relationships between annual temperature metrics
and mortality risk of older adults. A-E, The relationships between annual mean temperature
index and mortality risk of different subgroups of older adults with different household per capita
annual income. F-J, The relationships between annual mean EHF and mortality risk of different
subgroups of older adults with different household per capita annual income. K-O, The
relationships between number of days with EHF > 0 and mortality risk of different subgroups of
older adults with different household per capita annual income. Province-by-year fixed effects
and province-by-month fixed effects are included in each regression based on the specification of
Model 6, and standard errors are clustered at the county level. The frequency distributions of
observed moderating variables are shown as histograms.



Fig. S15. Residence and income heterogeneity the relationships between annual
temperature metrics and mortality risk of older adults. A, G,M, The relationships between
annual temperature metrics and mortality risk of different subgroups of older adults with
different urban-rural residences. B-F, H-L, N-R, The relationships between annual temperature
metrics and mortality risk of different subgroups of older adults with different household per
capita annual income and urban-rural residences. The colored shaded areas represent the 95%CIs.
Province-by-year fixed effects and province-by-month fixed effects are included in each
regression based on the specification of Model 6, and standard errors are clustered at the county
level. The frequency distributions of observed moderating variables are shown as histograms.



Table S1. Statistics of the survey data (Individuals=27,233; Records=51,914).
Variable Observation Mean Std. Dev. Min Max Missing Obs.
Mortality status 51,914 0

Survival 36,046 (69.43%)
Mortality 15,868 (30.57%)

Sex 51,914 0
Man 29,233 (56.31%)
Woman 22,681 (43.69%)

Age 51,914 86.405 11.225 65 120 0
Group by age 51,914 0

65-75 9,620 (18.53%)
75-85 12,475 (24.03%)
85-95 16,110 (31.03%)
Over 95 13,709 (26.41%)

BMI 51,914 0
Less than 24 41,259 (79.48%)
24-28 6,215 (11.97%)
Over 28 4,440 ( 8.55%)

Health rating 51,620 294
Very healthy 11,991 (23.23%)
Relatively healthy 30,547 (59.18%)
Weak 7,934 (15.37%)
Very ill 1,148 ( 2.22%)

Cohabitation situation 51,568 346
Living with family 42,177 (81.79%)
Living alone 8,220 (15.94%)
Living in institution 1,171 ( 2.27%)

Marital status 51,555 359
Currently married, living with spouse 17,208 (33.38%)
Separated 883 ( 1.71%)
Divorced 168 ( 0.33%)
Widowed 32,808 (63.64%)
Never married 488 ( 0.95%)

Whether they have children 50,072 0.969 0.171 0 1 1,842
Smoking status 51,574 340

Never smoked 34,397 (66.69%)
Previously did not smoke but currently smoke 911 ( 1.77%)
Smoked in the past 7,986 (15.48%)
Consistently smoke 8,280 (16.05%)

Drinking status 51,476 438
Never drank 35,646 (69.25%)
Previously did not drink but currently drink 1,674 ( 3.25%)
Drank in the past 6,751 (13.11%)
Consistently drink 7,405 (14.39%)

Exercise status 51,287 627
Never exercised 29,953 (58.40%)
Previously did not exercise but currently exercise 5,841 (11.39%)
Exercised in the past 6,146 (11.98%)
Consistently exercise 9,347 (18.22%)

Residence 51,914 0
Rural 29,213 (56.27%)
Urban 22,701 (43.73%)

Education years 51,660 2.169 3.473 0 25 254
Group by household per capita annual income 51,228 686

Lowest (0-2.2 thousand yuan per year) 9,897 (19.32%)
Low (2.2-6 thousand yuan per year) 10,154 (19.82%)
Middle (6-15 thousand yuan per year) 9,932 (19.39%)
High (15-38 thousand yuan per year) 10,556 (20.61%)
Highest (over 38 thousand yuan per year) 10,689 (20.87%)

Staple food category 51,691 223
Rice and wheat 49,890 (96.52%)
Coarse grain 1,801 ( 3.48%)

Whether ot eat vegetables everyday 51,914 0.557 0.497 0 1 0
Whether ot eat fruits everyday 51,914 0.126 0.332 0 1 0
Whether ot eat pork everyday 51,914 0.339 0.473 0 1 0
Whether ot eat fish everyday 51,914 0.122 0.327 0 1 0
Whether ot eat egg everyday 51,914 0.365 0.482 0 1 0
Whether ot eat beans everyday 51,914 0.221 0.415 0 1 0
Whether ot eat pickle everyday 51,914 0.186 0.389 0 1 0
Whether ot eat tea everyday 51,914 0.258 0.437 0 1 0
Whether ot eat garlic everyday 51,914 0.187 0.389 0 1 0
Hypertension 49,588 0.242 0.428 0 1 2,326
Diabetes 49,244 0.036 0.186 0 1 2,670
Heart disease 49,431 0.107 0.309 0 1 2,483
Stroke and cerebrovascular disease 49,461 0.070 0.256 0 1 2,453
Bronchitis/emphysema/pneumonia and asthma 49,598 0.117 0.321 0 1 2,316
Tuberculosis 49,462 0.008 0.087 0 1 2,452
Cataracts 49,383 0.123 0.329 0 1 2,531
Glaucoma 46,934 0.022 0.146 0 1 4,980
Cancer 48,874 0.007 0.079 0 1 3,040
Gastrointestinal ulcers 46,919 0.051 0.219 0 1 4,995
Parkinson's disease 48,287 0.006 0.079 0 1 3,627
Pressure ulcers 47,123 0.007 0.081 0 1 4,791
Arthritis 49,720 0.176 0.381 0 1 2,194
Dementia 49,785 0.027 0.163 0 1 2,129



Table S2. Effects of the four annual temperature metrics based on each of eight daily
520 temperature metrics on mortality risk of older adults.

Variables Mortality risk of older adults

Daily temperature
metric

Daily
mean

temperatu
re

Daily max
temperatu

re

Daily min
temperatu

re

Average
daily

temperatu
re

Daily
mean

temperatu
re index

Daily max
temperatu
re index

Daily min
temperatu
re index

Average
daily

temperatu
re index

Annual mean
temperature index 0.00642*** 0.00606*** 0.00656*** 0.00650*** 0.00529*** 0.00409*** 0.00540*** 0.00523***

[0.00184] [0.00176] [0.00172] [0.00181] [0.00154] [0.00154] [0.00147] [0.00148]
Day-to-day
temperature index
variability

0.03117*** 0.00924 0.03563*** 0.03076*** 0.03760*** 0.01782** 0.03687*** 0.03575***

[0.00954] [0.00753] [0.01058] [0.00942] [0.00939] [0.00720] [0.01037] [0.00926]

Annual mean EHF 0.01108*** 0.00703*** 0.01199*** 0.01055*** 0.00833*** 0.00315*** 0.00914*** 0.00767***

[0.00215] [0.00169] [0.00298] [0.00222] [0.00143] [0.00085] [0.00260] [0.00156]
Number of days with
EHF>0 0.00367*** 0.00274*** 0.00434*** 0.00324*** 0.00513*** 0.00403*** 0.00509*** 0.00546***

[0.00078] [0.00077] [0.00070] [0.00074] [0.00070] [0.00071] [0.00068] [0.00069]
Annual total
precipitation 0.00590*** 0.00553*** 0.00574*** 0.00578*** 0.00564*** 0.00475*** 0.00542*** 0.00571***

[0.00136] [0.00132] [0.00133] [0.00135] [0.00135] [0.00134] [0.00140] [0.00137]

Province-by-year FE YES YES YES YES YES YES YES YES

Province-by-month FE YES YES YES YES YES YES YES YES

Control variables YES YES YES YES YES YES YES YES

Observations 41246 41246 41246 41246 41246 41246 41246 41246

Adjusted R2 0.723 0.722 0.723 0.722 0.724 0.722 0.724 0.724

Within R2 0.0914 0.0890 0.0915 0.0895 0.0963 0.0906 0.0944 0.0966

AIC 134.511 240.9584 128.8673 219.8073 -89.6198 167.4945 -4.689631 -102.0264

BIC 678.0315 784.4789 672.3878 763.3278 453.9007 711.015 538.8309 441.4941

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1,
where the explanatory variables include four different annual temperature metrics derived from a specific daily
temperature metric. The section above the dashed line shows the regression results for the main explanatory
variables, while the section below the dashed line presents the parameters of the regression model. The bolded parts
indicate the varying parameters. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. Standard errors are clustered at the county level and shown in parentheses. Within R2

represents the proportion of the variation in the dependent variable explained by the independent variables,
excluding the contribution of the fixed effects. AIC and BIC refer to the Akaike Information Criterion and the
Bayesian Information Criterion, respectively. *p<0.1, **p<0.05, ***p<0.01.



Table S3. Effects of the four warm-season temperature metrics based on each of eight daily
531 temperature metrics on mortality risk of older adults.

Variables Mortality risk of older adults

Daily temperature
metric

Daily
mean

temperatu
re

Daily max
temperatu

re

Daily min
temperatu

re

Average
daily

temperatu
re

Daily
mean

temperatu
re index

Daily max
temperatu
re index

Daily min
temperatu
re index

Average
daily

temperatu
re index

Warm-season mean
temperature index 0.00447*** 0.00296** 0.00653*** 0.00488*** 0.00385*** 0.00234* 0.00603*** 0.00390***

[0.00164] [0.00144] [0.00169] [0.00161] [0.00145] [0.00124] [0.00150] [0.00139]
Day-to-day
temperature index
variability

0.02211*** 0.01214* 0.02891*** 0.02492*** 0.02750*** 0.01864*** 0.03172*** 0.02893***

[0.00836] [0.00651] [0.00939] [0.00812] [0.00776] [0.00586] [0.00868] [0.00773]
Warm-season mean
EHF 0.00979*** 0.00608*** 0.00957*** 0.00897*** 0.00867*** 0.00342*** 0.00827*** 0.00813***

[0.00203] [0.00152] [0.00270] [0.00213] [0.00139] [0.00079] [0.00233] [0.00156]
Number of days with
EHF>0 0.00358*** 0.00238*** 0.00440*** 0.00317*** 0.00529*** 0.00399*** 0.00517*** 0.00553***

[0.00072] [0.00073] [0.00065] [0.00070] [0.00062] [0.00067] [0.00064] [0.00061]
Annual total
precipitation 0.00557*** 0.00483*** 0.00569*** 0.00549*** 0.00538*** 0.00436*** 0.00556*** 0.00538***

[0.00138] [0.00133] [0.00135] [0.00137] [0.00140] [0.00134] [0.00142] [0.00140]

Province-by-year FE YES YES YES YES YES YES YES YES

Province-by-month FE YES YES YES YES YES YES YES YES

Control variables YES YES YES YES YES YES YES YES

Observations 41246 41246 41246 41246 41246 41246 41246 41246

Adjusted R2 0.723 0.722 0.723 0.722 0.725 0.722 0.724 0.724

Within R2 0.0910 0.0877 0.0925 0.0894 0.0966 0.0927 0.0965 0.0966

AIC 151.9682 301.0978 84.88081 224.0368 -99.4788 71.70053 -99.23041 -101.1216

BIC 695.4887 844.6183 628.4013 767.5573 444.0417 615.221 444.2901 442.3989

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1,
where the explanatory variables include four different warm-season temperature metrics derived from a specific
daily temperature metric. The section above the dashed line shows the regression results for the main explanatory
variables, while the section below the dashed line presents the parameters of the regression model. The bolded parts
indicate the varying parameters. The numbers show the regression coefficients of each warm-season temperature
metric on mortality risk of older adults. Standard errors are clustered at the county level and shown in parentheses.
Within R2 represents the proportion of the variation in the dependent variable explained by the independent
variables, excluding the contribution of the fixed effects. AIC and BIC refer to the Akaike Information Criterion and
the Bayesian Information Criterion, respectively. *p<0.1, **p<0.05, ***p<0.01.



Table S4. The Pearson correlation coefficients between the same types of annual
542 temperature metrics derived from eight different daily temperature metrics.

Daily temperature metric used
to calculate the annual
temperature metric

Daily
mean
tempera
ture

Daily
max

tempera
ture

Daily
min

tempera
ture

Average
daily

tempera
ture

Daily
mean
tempera
ture
index

Daily
max

tempera
ture
index

Daily
min

tempera
ture
index

Average
daily

tempera
ture
index

Annual mean temperature index
Daily mean temperature

Annual
mean

temperature
index

1.0000
Daily max temperature 0.9822 1.0000
Daily min temperature 0.9910 0.9493 1.0000
Average daily temperature 0.9997 0.9848 0.9895 1.0000
Daily mean temperature index 0.9989 0.9748 0.9947 0.9983 1.0000
Daily max temperature index 0.9878 0.9959 0.9624 0.9901 0.9844 1.0000
Daily min temperature index 0.9872 0.9410 0.9996 0.9854 0.9921 0.9561 1.0000
Average daily temperature index 0.9987 0.9776 0.9933 0.9988 0.9996 0.9872 0.9905 1.0000

Day-to-day temperature index variability
Daily mean temperature

Day-to-day
temperature

index
variability

1.0000
Daily max temperature 0.9073 1.0000
Daily min temperature 0.9218 0.7185 1.0000
Average daily temperature 0.9959 0.9142 0.9250 1.0000
Daily mean temperature index 0.9668 0.8095 0.9381 0.9638 1.0000
Daily max temperature index 0.8275 0.8988 0.6506 0.8412 0.8194 1.0000
Daily min temperature index 0.8789 0.6487 0.9912 0.8832 0.9235 0.6101 1.0000
Average daily temperature index 0.9562 0.8085 0.9373 0.9624 0.9945 0.8338 0.9253 1.0000

Annual mean EHF
Daily mean temperature

Annual
mean EHF

1.0000
Daily max temperature 0.8164 1.0000
Daily min temperature 0.7292 0.5079 1.0000
Average daily temperature 0.9508 0.8022 0.7606 1.0000
Daily mean temperature index 0.6212 0.3644 0.6609 0.5883 1.0000
Daily max temperature index 0.5703 0.4272 0.4525 0.5826 0.8419 1.0000
Daily min temperature index 0.5039 0.3097 0.8312 0.5229 0.7994 0.5534 1.0000
Average daily temperature index 0.5803 0.3658 0.7006 0.5949 0.9558 0.8390 0.8403 1.0000

Number of days with EHF > 0
Daily mean temperature

Number of
days with
EHF > 0

1.0000
Daily max temperature 0.8371 1.0000
Daily min temperature 0.8396 0.6853 1.0000
Average daily temperature 0.9646 0.8886 0.8476 1.0000
Daily mean temperature index 0.8600 0.6965 0.8796 0.8394 1.0000
Daily max temperature index 0.8341 0.7543 0.7817 0.8441 0.8796 1.0000
Daily min temperature index 0.7438 0.5807 0.9276 0.7478 0.8451 0.7400 1.0000
Average daily temperature index 0.8252 0.6782 0.8946 0.8300 0.9474 0.8899 0.8713 1.0000

Notes: The table presents four sections from top to bottom, showing the Pearson correlation coefficients among the
eight annual mean temperature indices, the eight day-to-day temperature index variabilities, the eight annual mean
EHF, and the eight numbers of days with EHF > 0, all derived from the eight daily temperature metrics. Due to the
fact that different daily temperature metrics capture temperature conditions at different times of the day, the same
type of annual temperature metric derived from different daily temperature metrics may also vary. Their correlation
coefficients can reflect the degree of similarity between them.



Table S5. Testing for collinearity among the same type of annual temperature metrics
550 derived from eight different daily temperature metrics.

Daily temperature metric used to
calculate the annual temperature metric

VIF

Annual mean
temperature index

Day-to-day
temperature index

variability
Annual mean EHF Number of days

with EHF > 0

Daily mean temperature 135053.87 2281.64 18.1 18.19
Daily max temperature -2.57e13 121.41 3.89 5.6
Daily min temperature -3.71e13 567.12 8.12 12.9
Average daily temperature -1.21e14 2379.7 15.11 20.43
Daily mean temperature index 128722.44 1804.52 19.32 13.26
Daily max temperature index 2935.65 38.53 5.66 6.84
Daily min temperature index 12186.77 421.78 8.66 8.4
Average daily temperature index 121772.87 1733.61 21.81 15.34

551 Notes: Each column in the table represents a separate test for collinearity, examining the same type of annual 
552 temperature metric derived from eight daily temperature metrics. VIF stands for Variance Inflation Factor, and if 
553 VIF<10, it indicates that there is no collinearity among the variables.



Table S6. Testing for collinearity among the four annual temperature metrics based on
555 each of eight daily temperature metrics.

Annual temperature metric

VIF

Daily
mean

temperat
ure

Daily
max

temperat
ure

Daily
min

temperat
ure

Average
daily

temperat
ure

Daily
mean

temperat
ure
index

Daily
max

temperat
ure
index

Daily
min

temperat
ure
index

Average
daily

temperat
ure
index

Annual mean temperature index 1.49 1.11 2.06 1.46 1.39 1.03 1.94 1.35
Day-to-day temperature index variability 1.66 1.21 2.14 1.61 1.53 1.05 2.03 1.44
Annual mean EHF 1.38 1.3 1.4 1.36 1.28 1.21 1.32 1.28
Number of days with EHF>0 1.18 1.14 1.12 1.14 1.22 1.2 1.14 1.2

556 Notes: Each column in the table represents a separate test for collinearity, examining the four annual temperature 
557 metrics derived from each of eight daily temperature metrics. VIF stands for Variance Inflation Factor, and if VIF < 
558 10, it indicates that there is no collinearity among the variables.



Table S7. The Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC),
560 Precision, Recall, and F1 for regressions incorporating annual temperature metrics.

Annual mean
temperature

index

Day-to-day
temperature

index
variability

Annual mean EHF Number of days
with EHF>0 AIC BIC Precision Recall F1

DTM1 *** DTM1 *** DTM1 *** DTM1 *** 134.511 678.0315 43.5269 50.3505 46.6784
DTM2 *** DTM1 ** DTM1 *** DTM1 *** 133.941 677.4615 43.3101 49.827 46.3297
DTM3 *** DTM1 *** DTM1 *** DTM1 *** 140.6345 684.155 43.7049 50.2751 46.7494
DTM4 *** DTM1 *** DTM1 *** DTM1 *** 134.4268 677.9473 43.504 50.2934 46.6409
DTM5 *** DTM1 *** DTM1 *** DTM1 *** 128.3964 671.9169 43.4935 50.5843 46.7591
DTM6 *** DTM1 ** DTM1 *** DTM1 *** 123.5064 667.0269 43.2302 50.1549 46.4249
DTM7 *** DTM1 *** DTM1 *** DTM1 *** 138.961 682.4815 43.7658 50.4575 46.8631
DTM8 *** DTM1 *** DTM1 *** DTM1 *** 127.6833 671.2038 43.4315 50.5145 46.6938

DTM2&DTM3 DTM1 ** DTM1 *** DTM1 *** 135.4112 687.559 43.3274 50.0166 46.4205
DTM6&DTM7 DTM1 ** DTM1 *** DTM1 *** 125.3863 677.5341 43.2382 50.1179 46.4128
DTM6 *** DTM1 ** DTM1 *** DTM1 *** 123.5064 667.0269 43.2302 50.1549 46.4249
DTM6 *** DTM2 * DTM1 *** DTM1 *** 133.0567 676.5772 43.0012 50.0307 46.2375
DTM6 *** DTM3 ** DTM1 *** DTM1 *** 128.9373 672.4578 43.0886 49.9339 46.2478
DTM6 *** DTM4 ** DTM1 *** DTM1 *** 126.2557 669.7762 43.1989 50.1356 46.3987
DTM6 *** DTM5 *** DTM1 *** DTM1 *** 104.5609 648.0814 43.6983 50.7222 46.9379
DTM6 *** DTM6 ** DTM1 *** DTM1 *** 123.5049 667.0254 43.3073 50.2812 46.5227
DTM6 *** DTM7 ** DTM1 *** DTM1 *** 121.2324 664.7529 43.1769 50.0094 46.3312
DTM6 *** DTM8 *** DTM1 *** DTM1 *** 108.2395 651.76 43.6465 50.6276 46.8674
DTM6 *** DTM2&DTM3 DTM1 *** DTM1 *** 130.56 682.7078 43.0934 49.9716 46.2669
DTM6 ** DTM6&DTM7 DTM1 *** DTM1 *** 120.1009 672.2487 43.3408 50.1807 46.4989
DTM6 *** DTM5 *** DTM1 *** DTM1 *** 104.5609 648.0814 43.6983 50.7222 46.9379
DTM6 *** DTM5 *** DTM2 *** DTM2 *** 190.3595 733.88 42.8985 49.1448 45.7994
DTM6 *** DTM5 *** DTM3 *** DTM3 *** 82.95674 626.4772 44.3089 51.4269 47.5918
DTM6 *** DTM5 *** DTM4 *** DTM4 *** 185.1552 728.6757 43.6066 50.0612 46.5989
DTM6 *** DTM5 *** DTM5 *** DTM5 *** -97.67111 445.8494 44.1459 51.9796 47.7339
DTM6 *** DTM5 *** DTM6 *** DTM6 *** 141.2513 684.7718 43.3765 49.3071 46.1422
DTM6 *** DTM5 *** DTM7 *** DTM7 *** -46.91967 496.6008 44.2842 51.9047 47.7824
DTM6 *** DTM5 *** DTM8 *** DTM8 *** -111.0884 432.4321 44.5244 51.9784 47.9529
DTM6 *** DTM5 *** DTM2***&DTM3* DTM2&DTM3** -28.42622 532.3489 44.2528 51.7276 47.6902
DTM6 *** DTM5 *** DTM6***&DTM7** DTM6&DTM7** -24.5135 536.2616 44.2523 51.7277 47.6901

Notes: Each row in the table represents a separate fixed-effects regression based on the specification of Model 1,
where the explanatory variables include four annual temperature metrics derived from the specific daily temperature
metrics (DTM). DTM1: daily mean temperature; DTM2: daily max temperature; DTM3: daily min temperature;
DTM4: average daily temperature; DTM5: daily mean temperature index; DTM6: daily max temperature index;
DTM7: daily min temperature index; DTM8: average daily temperature index. Since the Pearson correlation
coefficients and collinearity between annual temperature metrics derived from daily max temperature and daily min
temperature are relatively low (Table S4-S5), both can be included in the regression simultaneously. Additionally,
since the annual mean EHF and the number of days with EHF > 0 represent two different characteristics of extreme
heat events, the daily temperature metrics used to calculate these two annual temperature metrics should be the same
in the same regression model. The precision, recall, and F1 score for each regression are obtained as the average
values from five-fold cross-validation. Within each set of experiments, the combination with the lowest AIC and
BIC is highlighted in red font, and an asterisk (*) following daily temperature metrics indicates the significance of
the derived annual temperature metrics in the regression. *p<0.1, **p<0.05, ***p<0.01.



Table S8. Comparison of estimates of the effect on mortality risk using the linear
575 probability model (LPM) and logistic regression.

Variables Mortality risk of older adults

Annual mean temperature index 0.00410** 0.02471** 0.00524*** 0.05987*** 0.00437*** 0.06037***

[0.00204] [0.01242] [0.00115] [0.01518] [0.00117] [0.01928]
Marginal effects at the sample means 0.00467** 0.00571*** 0.00534***

[0.00233] [0.00148] [0.00175]
Day-to-day temperature index variability 0.10739*** 0.63256*** 0.05264*** 0.51546*** 0.05442*** 0.37835*

[0.01444] [0.09090] [0.01845] [0.19079] [0.01776] [0.22327]
Marginal effects at the sample means 0.11941*** 0.04915*** 0.03347*

[0.01667] [0.01800] [0.01941]
Annual mean EHF 0.00125 0.01054 0.00393** 0.04665** 0.00501*** 0.05770**

[0.00240] [0.01354] [0.00169] [0.01967] [0.00183] [0.02620]
Marginal effects at the sample means 0.00199 0.00445** 0.00511**

[0.00255] [0.00180] [0.00228]
Number of days with EHF>0 0.00948*** 0.05654*** 0.00513*** 0.06384*** 0.00502*** 0.05826***

[0.00127] [0.00752] [0.00080] [0.00805] [0.00081] [0.00983]
Marginal effects at the sample means 0.01067*** 0.00609*** 0.00515***

[0.00143] [0.00092] [0.00095]
Annual total precipitation 0.00589*** 0.03499*** 0.00663*** 0.08448*** 0.00384** 0.03757*

[0.00167] [0.00992] [0.00140] [0.01728] [0.00150] [0.02210]
Regression model LPM Logistic LPM Logistic LPM Logistic

Province FE NO NO YES YES YES YES

Year FE NO NO YES YES YES YES

Month FE NO NO NO NO YES YES

Control variables YES YES YES YES YES YES

Observations 41251 41251 41251 35006 41251 35006

Adjusted R2 0.235 0.215 0.640 0.423 0.680 0.534

Notes: Each column in the table represents a separate regression. The section above the dashed line shows the
regression results for the main explanatory variables, while the section below the dashed line presents the parameters
of the regression model, with the bolded parts indicating the varying parameters. The numbers show the regression
coefficients of each annual temperature metric on mortality risk of older adults. For the logistic regression model,
we compute the marginal effects at the sample means of each explanatory variable, and compare them with the
regression coefficients from the LPM. Standard errors are clustered at the county level and shown in parentheses.
*p<0.1, **p<0.05, ***p<0.01.



Table S9. Predicted mortality probability of older adults using the Linear Probability
584 Model.

Predicted mortality probability

Mean value 0.31141 0.31141 0.31141 0.31133

Standard deviation 0.22504 0.12066 0.10721 0.10162

Minimum value -0.38299 -0.08228 -0.05811 -0.05781

Maximum value 1.25806 0.88878 0.79939 0.81213
Proportion of predictions outside
interval 8.66% 0.19% 0.04% 0.03%

Province FE NO YES YES NO

Year FE NO YES YES NO

Month FE NO NO YES NO

Province-by-Year FE NO NO NO YES

Province-by-Month FE NO NO NO YES

Control variables YES YES YES YES

Obs. 41,251 41,251 41,251 41,251

Notes: Each column in the table represents a separate linear probability regression based on the specification of
Model 1. The section below the dashed line presents the parameters of the regression model, with the bolded parts
indicating the varying parameters. The numbers show the statistical descriptions of the elderly mortality
probabilities predicted by each linear probability regression. The fourth column represents the baseline regression
model of this study.



Table S10. Comparison of the regression specifications with different fixed effects for the
591 effects of annual temperature metrics on mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00495*** 0.00592***

[0.00130] [0.00133] [0.00118]
Day-to-day temperature index variability 0.03061*** 0.03657*** 0.04279***

[0.00968] [0.01035] [0.01178]
Annual mean EHF 0.00767*** 0.00739*** 0.00688***

[0.00155] [0.00159] [0.00172]
Number of days with EHF>0 0.00546*** 0.00544*** 0.00641***

[0.00069] [0.00071] [0.00073]
Annual total precipitation 0.00586*** 0.00589*** 0.00783***

[0.00135] [0.00137] [0.00139]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES NO
Province-by-Day FE NO YES NO
Control variables YES YES YES
Observations 41246 41245 41246
Adjusted R2 0.724 0.728 0.664
Within R2 0.0968 0.0946 0.120

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The first column represents the baseline regression model. The section above the dashed line shows the regression
results for the main explanatory variables, while the section below the dashed line presents the parameters of the
regression model, with the bolded parts indicating the varying parameters. The numbers show the regression
coefficients of each annual temperature metric on mortality risk of older adults. Standard errors are clustered at the
county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent variable
explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S11. Comparison between balanced and unbalanced panel regressions and the
601 adjustment of standard errors.

Variables Mortality risk of older adults
Annual mean
temperature index 0.00463** 0.00474*** 0.00520*** 0.00519*** 0.00519*** 0.00519** 0.00519** 0.00519**

[0.00174] [0.00118] [0.00157] [0.00130] [0.00084] [0.00203] [0.00183] [0.00191]
Day-to-day temperature
index variability 0.02786** 0.02863** 0.03252*** 0.03061*** 0.03061*** 0.03061** 0.03061** 0.03061**

[0.01017] [0.01002] [0.01237] [0.00968] [0.00640] [0.01211] [0.01052] [0.01108]

Annual mean EHF 0.00591*** 0.00579*** 0.00685*** 0.00767*** 0.00767*** 0.00767*** 0.00767** 0.00767**

[0.00144] [0.00106] [0.00182] [0.00155] [0.00073] [0.00213] [0.00259] [0.00247]
Number of days with
EHF>0 0.00421*** 0.00471*** 0.00643*** 0.00546*** 0.00546*** 0.00546*** 0.00546** 0.00546**

[0.00056] [0.00057] [0.00082] [0.00069] [0.00034] [0.00096] [0.00203] [0.00224]
Annual total
precipitation 0.00388*** 0.00610*** 0.00666*** 0.00586*** 0.00586*** 0.00586*** 0.00586** 0.00586***

[0.00114] [0.00104] [0.00163] [0.00135] [0.00056] [0.00194] [0.00252] [0.00127]

Province-by-Year FE YES YES YES YES YES YES YES YES

Province-by-Month FE YES YES YES YES YES YES YES YES

Control variables YES YES YES YES YES YES YES YES
Standard errors
clustered Robust Robust County County Individual Province Year Month

Samples 2nd 4th All All All All All All

Weight / / 1/waves / / / / /

Observations 11023 9930 41246 41246 41246 41246 41246 41246

Adjusted R2 0.783 0.782 0.704 0.724 0.724 0.724 0.724 0.724

Within R2 0.0511 0.0426 0.102 0.0968 0.0968 0.0968 0.0968 0.0968

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The fourth column represents the baseline regression model. The section above the dashed line shows the regression
results for the main explanatory variables, while the section below the dashed line presents the parameters of the
regression model, with the bolded parts indicating the varying parameters. The numbers show the regression
coefficients of each annual temperature metric on mortality risk of older adults. Standard errors of different columns
are clustered at different levels and shown in parentheses. Within R2 represents the proportion of the variation in the
dependent variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1,
**p<0.05, ***p<0.01.



Table S12. Robustness check of the baseline regression.
Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00639*** 0.00549*** 0.00516*** 0.00446** 0.00505**

[0.00130] [0.00184] [0.00135] [0.00125] [0.00181] [0.00192]
Day-to-day temperature index variability 0.03061*** 0.02878*** 0.02411** 0.02402*** 0.03956*** 0.02810**

[0.00968] [0.00992] [0.00994] [0.00914] [0.01243] [0.01024]
Annual mean EHF 0.00767*** 0.00790*** 0.00795*** 0.00755*** 0.00796*** 0.00809***

[0.00155] [0.00161] [0.00160] [0.00143] [0.00132] [0.00133]
Number of days with EHF>0 0.00546*** 0.00571*** 0.00601*** 0.00568*** 0.00629*** 0.00599***

[0.00069] [0.00074] [0.00075] [0.00068] [0.00079] [0.00086]
Annual total precipitation 0.00586*** 0.00534*** 0.00610*** 0.00569*** 0.00329** 0.00566***

[0.00135] [0.00151] [0.00143] [0.00124] [0.00148] [0.00126]
Province-by-Year FE YES YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES YES
Control variables YES YES YES YES NO YES
Additional CV NO NO NO YES NO NO
Excluding / Guangxi 2006 / / /
Meteorological data ERA5 ERA5 ERA5 ERA5 ERA5 EWEMBI
Observations 41246 37405 39650 37499 51912 38636
Adjusted R2 0.724 0.724 0.704 0.732 0.677 0.719
Within R2 0.0968 0.101 0.100 0.0862 0.0195 0.0922

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The section above the dashed line shows the regression results for the main explanatory variables, while the section
below the dashed line presents the parameters of the regression model, with the bolded parts indicating the varying
parameters. The numbers show the regression coefficients of each annual temperature metric on mortality risk of
older adults. The first column describes the baseline estimates. The second column excludes older adult samples
from Guangxi province with the highest number of deaths. The third column excludes older adult samples from the
year with the highest number of deaths in 2006. The fourth column adds additional control variables (self-reported
living conditions and self-reported health status). The fifth column does not include any control variables. The sixth
column uses a different climate re-analysis datasets (EWEMBI). Standard errors are clustered at the county level and
shown in parentheses. Within R2 represents the proportion of the variation in the dependent variable explained by
the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S13. Comparison of the regression specifications with different age-mortality
623 functions for the effects of annual temperature metrics on mortality risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00519*** 0.00516*** 0.00520*** 0.00516*** 0.00519*** 0.00521***

[0.00130] [0.00130] [0.00129] [0.00131] [0.00129] [0.00128]
Day-to-day temperature index variability 0.03061*** 0.03050*** 0.03084*** 0.03055*** 0.03095*** 0.03022***

[0.00968] [0.00967] [0.00970] [0.00967] [0.00967] [0.00978]
Annual mean EHF 0.00767*** 0.00767*** 0.00767*** 0.00767*** 0.00768*** 0.00771***

[0.00155] [0.00154] [0.00154] [0.00154] [0.00154] [0.00155]
Number of days with EHF>0 0.00546*** 0.00547*** 0.00547*** 0.00547*** 0.00547*** 0.00547***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069] [0.00069]
Annual total precipitation 0.00586*** 0.00586*** 0.00585*** 0.00587*** 0.00584*** 0.00585***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00134] [0.00135]
Age 0.00428*** -0.00160 -0.13902***

[0.00020] [0.00196] [0.02222]
Age*Age 0.00003*** 0.00164***

[0.00001] [0.00026]
Age*Age*Age -0.00001***

[0.00000]
Age_spline1 0.00348*** -0.00007

[0.00028] [0.00043]
Age_spline2 0.00101*** 0.01308***

[0.00039] [0.00146]
Age_spline3 -0.04130***

[0.00511]
Age_group [75-85] 0.01325***

[0.00292]
Age_group [85-95] 0.07562***

[0.00400]
Age_group [>95] 0.11535***

[0.00564]
Province-by-Year FE YES YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES YES
Control variables YES YES YES YES YES YES

Functional form Linear Quadratic Cubic Three-knot
spline

Four-Knot
spline

Age
subgroups

Observations 41246 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.725 0.724 0.725 0.724
Within R2 0.0968 0.0970 0.0982 0.0970 0.0986 0.0957

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The section above the dashed line shows the regression results for the main explanatory variables, while the section
below the dashed line presents the parameters of the regression model, with the bolded parts indicating the varying
parameters. The numbers show the regression coefficients of each annual temperature metric on mortality risk of
older adults. The first column includes age in the regression model in the form of a linear function (baseline). The
second column includes age in the regression model in the form of a quadratic function. The third column includes
age in the regression model in the form of a cubic function. The fourth column includes age in the regression model
in the form of a three-knot spline function. The fifth column includes age in the regression model in the form of a
four-knot spline function. The sixth column includes age in the regression model in the form of a factor variable (4
different non-numeric levels, with the 65-75 age subgroup as the reference group). Standard errors are clustered at
the county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent
variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S14. Full regression results of the baseline regression specification for the effects of
638 annual temperature metrics on mortality risk of older adults.

Annual mean
temperature index

Day-to-day
temperature index

variability
Annual mean EHF Number of days

with EHF>0
Annual total
precipitation Sex_woman

0.00519*** 0.03061*** 0.00767*** 0.00546*** 0.00586*** 0.02154***
[0.00130] [0.00968] [0.00155] [0.00069] [0.00135] [0.00327]
Age Ethnicity_Hui Ethnicity_Zhuang Ethnicity_Yao Ethnicity_Korea Ethnicity_Man

0.00428*** 0.01546 0.02233** -0.00474 -0.03605 -0.01606
[0.00020] [0.01734] [0.01093] [0.02066] [0.06470] [0.01883]

Ethnicity_Mongolia Ethnicity_Others BMI_24-28 BMI_>28 Health rating_2 Health rating_3
0.04476 -0.04373 -0.00616 0.01989*** 0.02100*** 0.08338***
[0.04662] [0.02819] [0.00748] [0.00382] [0.00318] [0.00564]

Health rating_4 Cohabitation_2 Cohabitation_3 Marital_2 Marital_3 Marital_4
0.13916*** 0.02274*** 0.00342 0.01784* -0.02266 0.02814***
[0.01326] [0.00358] [0.01056] [0.00967] [0.01792] [0.00341]
Marital_5 Children_have Smoke_2 Smoke_3 Smoke_4 Drink_2
0.02688 -0.00439 -0.00487 0.00204 0.01670*** 0.00001
[0.02174] [0.00917] [0.00794] [0.00358] [0.00401] [0.00660]
Drink_3 Drink_4 Exercise_2 Exercise_3 Exercise_4 Residence_urban
0.00780* -0.00264 0.01263*** -0.02098*** -0.01741*** -0.01615***
[0.00445] [0.00396] [0.00464] [0.00420] [0.00366] [0.00353]

Education years Income Staple food_1 Vegetables_1 Fruits_1 Pork_1
-0.00117*** -0.00338*** 0.00833 -0.00182 -0.01221** -0.00258
[0.00042] [0.00056] [0.00748] [0.00326] [0.00488] [0.00338]
Fish_1 Egg_1 Bean_1 Pickle_1 Tea_1 Garlic_1
0.00692 -0.00878*** 0.00419 0.00086 0.00249 0.00301
[0.00434] [0.00329] [0.00371] [0.00318] [0.00313] [0.00312]

Hypertension_1 Diabetes_1 Heart disease_1 Stroke_1 Bronchitis_1 Tuberculosis_1
0.00798** 0.00653 -0.00181 0.00156 0.00599 -0.01211
[0.00349] [0.00690] [0.00442] [0.00485] [0.00431] [0.01542]

Cataracts_1 Glaucoma_1 Cancer_1 Gastrointestinal_1 Parkinson_1 Pressure ulcers_1
-0.00521 -0.00821 0.08197*** 0.01227** -0.00196 0.02079
[0.00439] [0.00951] [0.02001] [0.00589] [0.01949] [0.01978]
Arthritis_1 Dementia
-0.00567 0.04273***
[0.00366] [0.01167]

Province-by-Year FE Yes
Province-by-Month FE Yes
Control variables Yes
Observations 41246
Adjusted R2 0.724
Within R2 0.0968

Notes: The table represents the full results of baseline regression. The section above the dashed line shows the
regression results for the independent variables, while the section below the dashed line presents the parameters of
the regression model. The numbers show the regression coefficients of each independent variable on mortality risk
of older adults. The detailed description of each factor variable is presented in Supplementary Text 3. Standard
errors are clustered at the county level and shown in parentheses. Within R2 represents the proportion of the
variation in the dependent variable explained by the independent variables, excluding the contribution of the fixed
effects. *p<0.1, **p<0.05, ***p<0.01.



Table S15. Testing for collinearity among independent variables of baseline regression.
Independent variable Annual mean temperature

index
Day-to-day temperature

index variability Annual mean EHF Number of days with
EHF>0

VIF 1.94 1.43 1.47 1.26

Independent variable Annual total precipitation Sex .Age Ethnicity

VIF 2.06 1.74 1.59 1.06

Independent variable BMI Health rating Cohabitation Marital

VIF 1.07 1.22 1.14 1.66

Independent variable Children Smoke Drink Exercise

VIF 1.03 1.49 1.3 1.19

Independent variable Residence Education years Income Staple food

VIF 1.18 1.44 1.08 1.03

Independent variable Vegetables Fruits Pork Fish

VIF 1.13 1.21 1.26 1.23

Independent variable Egg Bean Pickle Tea

VIF 1.33 1.23 1.07 1.11

Independent variable Garlic Hypertension Diabetes Heart disease

VIF 1.09 1.12 1.07 1.14

Independent variable Stroke Bronchitis Tuberculosis Cataracts

VIF 1.09 1.04 1.02 1.08

Independent variable Glaucoma Cancer Gastrointestinal Parkinson

VIF 1.03 1.01 1.02 1.01

Independent variable Pressure ulcers Arthritis Dementia

VIF 1.02 1.06 1.05

647 Notes: The table represents the test for collinearity among independent variables of baseline regression. VIF stands 
648 for Variance Inflation Factor, and if VIF < 10, it indicates that there is no collinearity among the variables.



Table S16. The quadratic effects of annual temperature metrics on mortality risk of older
650 adults.

Variables Mortality risk of older adults

Annual mean temperature index -0.01098** -0.01062*

[0.00544] [0.00553]
Annual mean temperature index2 0.00044*** 0.00043***

[0.00014] [0.00015]
Day-to-day temperature index variability 0.06395 0.03939***

[0.07713] [0.00969]
Day-to-day temperature index variability2 -0.00379

[0.01185]
Annual mean EHF -0.00492 -0.00491

[0.00328] [0.00327]
Annual mean EHF2 0.00084*** 0.00084***

[0.00025] [0.00025]
Number of days with EHF>0 -0.00029 -0.00028

[0.00171] [0.00171]
Number of days with EHF>02 0.00019*** 0.00019***

[0.00005] [0.00005]
Annual total precipitation 0.00542*** 0.00543***

[0.00134] [0.00134]
Province-by-Year FE YES YES
Province-by-Month FE YES YES
Control variables YES YES
Observations 41246 41246
Adjusted R2 0.726 0.726
Within R2 0.101 0.101

Notes: The first column in the table represents a fixed-effects regression based on the specification of Model 2, and
the second column presents a fixed-effects regression based on the specification of Model 3. The section above the
dashed line shows the regression results for the main explanatory variables, while the section below the dashed line
presents the parameters of the regression model. The numbers show the regression coefficients of each annual
temperature metric on mortality risk of older adults. The first column includes both the linear and quadratic terms of
the four annual temperature metrics. Since the quadratic effect of the day-to-day temperature Index variability is
insignificant, we retain the quadratic terms for the other three annual temperature metrics and perform a linear fit for
the day-to-day temperature index variability (second column). Standard errors are clustered at the county level and
shown in parentheses. Within R2 represents the proportion of the variation in the dependent variable explained by
the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S17. The interactive effects of the annual temperature metrics on mortality risk of
662 older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00170 0.00599*** 0.00472** 0.00557*** 0.00510***

[0.00467] [0.00169] [0.00197] [0.00136] [0.00130]
Annual mean temperature index*Day-to-day temperature index
variability 0.00124

[0.00151]
Annual mean temperature index*Annual mean EHF -0.00025

[0.00024]
Annual mean temperature index*Number of days with EHF>0 0.00004

[0.00010]
Day-to-day temperature index variability 0.00772 0.03093*** 0.03041*** 0.03043*** 0.03012***

[0.03048] [0.00978] [0.00979] [0.00979] [0.00971]
Day-to-day temperature index variability*Annual mean EHF 0.00035

[0.00060]
Day-to-day temperature index variability*Number of days with
EHF>0 0.00028

[0.00036]
Annual mean EHF 0.00769*** 0.01246*** 0.00766*** 0.00665*** 0.00779***

[0.00155] [0.00441] [0.00155] [0.00139] [0.00153]
Number of days with EHF>0 0.00544*** 0.00551*** 0.00472** 0.00555*** 0.00496***

[0.00070] [0.00071] [0.00225] [0.00071] [0.00098]
Annual total precipitation 0.00581*** 0.00591*** 0.00588*** 0.00586*** 0.00573***

[0.00137] [0.00136] [0.00134] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0968

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 4.
The section above the dashed line shows the regression results for the main explanatory variables, while the section
below the dashed line presents the parameters of the regression model. The numbers show the regression
coefficients of each annual temperature metric on mortality risk of older adults. Standard errors are clustered at the
county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent
variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S18. The effects of extreme heat events of varying intensities (EHF using 90th, 95th
671 and 99th percentiles as the thresholds) on mortality risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00513*** 0.00519*** 0.00475*** -0.01102** -0.01062* -0.01156**

[0.00132] [0.00130] [0.00123] [0.00553] [0.00553] [0.00558]
Annual mean temperature index2 0.00042*** 0.00043*** 0.00043***

[0.00015] [0.00015] [0.00015]
Day-to-day temperature index variability 0.03482*** 0.03061*** 0.03356*** 0.03957*** 0.03939*** 0.04120***

[0.01065] [0.00968] [0.00971] [0.01071] [0.00969] [0.00997]
Annual mean EHF (T90) 0.00730*** 0.00584***

[0.00152] [0.00200]
Annual mean EHF2 (T90) 0.00006

[0.00009]
Number of days with EHF>0 (T90) 0.00409*** -0.00799**

[0.00056] [0.00357]
Number of days with EHF>02 (T90) 0.00020***

[0.00006]
Annual mean EHF (T95) 0.00767*** -0.00491

[0.00155] [0.00327]
Annual mean EHF2 (T95) 0.00084***

[0.00025]
Number of days with EHF>0 (T95) 0.00546*** -0.00028

[0.00069] [0.00171]
Number of days with EHF>02 (T95) 0.00019***

[0.00005]
Annual mean EHF (T99) 0.00674*** -0.00003

[0.00174] [0.00430]
Annual mean EHF2 (T99) 0.00095**

[0.00032]
Number of days with EHF>0 (T99) 0.00647*** 0.00115

[0.00092] [0.00236]
Number of days with EHF>02 (T99) 0.00028***

[0.00010]
Annual total precipitation 0.00570*** 0.00586*** 0.00530*** 0.00541*** 0.00543*** 0.00493***

[0.00139] [0.00135] [0.00129] [0.00137] [0.00134] [0.00128]
Province-by-Year FE YES YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES YES
Control variables YES YES YES YES YES YES
Observations 41246 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.725 0.724 0.725 0.724
Within R2 0.0968 0.0970 0.0982 0.0970 0.0986 0.0957

Notes: The first to third columns in the table represent a fixed-effects regression based on the specification of Model
1, and the fourth to sixth columns present a fixed-effects regression based on the specification of Model 3. The
section above the dashed line shows the regression results for the main explanatory variables, while the section
below the dashed line presents the parameters of the regression model. The numbers show the regression
coefficients of each annual temperature metric on mortality risk of older adults. The first to third columns fit the
linear effects of EHF identified using the 90th, 95th, and 99th thresholds, respectively, while the fourth to sixth
columns fit the quadratic effects of EHF at each threshold. Standard errors are clustered at the county level and
shown in parentheses. Within R2 represents the proportion of the variation in the dependent variable explained by
the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S19. The interdependence of the annual temperature metrics.
Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00600*** 0.00607*** 0.00451***

[0.00130] [0.00125] [0.00131] [0.00130]
Day-to-day temperature index variability 0.03061*** 0.03816*** 0.04022*** 0.03861***

[0.00968] [0.00984] [0.00935] [0.01036]
Annual mean EHF 0.00767*** 0.00806*** 0.00813*** 0.00964***

[0.00155] [0.00155] [0.00153] [0.00148]
Number of days with EHF>0 0.00546*** 0.00538*** 0.00557*** 0.00600***

[0.00069] [0.00068] [0.00069] [0.00065]
Annual total precipitation 0.00586*** 0.00467*** 0.00596*** 0.00568*** 0.00474***

[0.00135] [0.00126] [0.00134] [0.00136] [0.00131]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.723 0.722
Within R2 0.0968 0.0958 0.0961 0.0936 0.0885

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The first column represents the baseline regression model. The section above the dashed line shows the regression
results for the main explanatory variables, while the section below the dashed line presents the parameters of the
regression model. The numbers show the regression coefficients of each annual temperature metric on mortality risk
of older adults. Standard errors are clustered at the county level and shown in parentheses. Within R2 represents the
proportion of the variation in the dependent variable explained by the independent variables, excluding the
contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S20. The explanatory power of individual annual temperature metric.
Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00705***

[0.00130] [0.00129]
Day-to-day temperature index variability 0.03061*** 0.06058***

[0.00968] [0.01026]
Annual mean EHF 0.00767*** 0.01082***

[0.00155] [0.00148]
Number of days with EHF>0 0.00546*** 0.00615***

[0.00069] [0.00064]
Annual total precipitation 0.00586*** 0.00446*** 0.00307*** 0.00356*** 0.00406***

[0.00135] [0.00129] [0.00119] [0.00122] [0.00125]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.720 0.720 0.721 0.722
Within R2 0.0968 0.0815 0.0822 0.0863 0.0906

Notes: Each column in the table represents a separate fixed-effects regression based on the specification of Model 1.
The first column represents the baseline regression model. The section above the dashed line shows the regression
results for the main explanatory variables, while the section below the dashed line presents the parameters of the
regression model. The numbers show the regression coefficients of each annual temperature metric on mortality risk
of older adults. Standard errors are clustered at the county level and shown in parentheses. Within R2 represents the
proportion of the variation in the dependent variable explained by the independent variables, excluding the
contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S21. The individual characteristics heterogeneous impacts of annual mean
698 temperature index on mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00473*** 0.00244* 0.00520***

[0.00130] [0.00129] [0.00125]
Annual mean temperature index*Sex [Woman] 0.00103***

[0.00015]
Annual mean temperature index*Age_group [75-85] 0.00061***

[0.00014]
Annual mean temperature index*Age_group [85-95] 0.00329***

[0.00021]
Annual mean temperature index*Age_group [>85] 0.00514***

[0.00029]
Annual mean temperature index*BMI [24-28] 0.00007

[0.00021]
Annual mean temperature index*BMI [>28] 0.00112***

[0.00043]
Day-to-day temperature index variability 0.03065*** 0.02824*** 0.02966***

[0.00969] [0.01007] [0.00931]
Annual mean EHF 0.00767*** 0.00769*** 0.00775***

[0.00155] [0.00155] [0.00155]
Number of days with EHF>0 0.00546*** 0.00547*** 0.00574***

[0.00069] [0.00069] [0.00064]
Annual total precipitation 0.00586*** 0.00585*** 0.00630***

[0.00135] [0.00136] [0.00115]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41246 41246 41246
Adjusted R2 0.724 0.723 0.723
Within R2 0.0968 0.0938 0.0968

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact individual characteristics of older adults (sex, age and BMI) with annual
mean temperature index to assess the heterogeneity effects in annual mean temperature index across different
individual characteristics. The interaction terms represent the difference in the effects of the annual mean
temperature index between the subgroup and the reference group. For the sex subgroup, the reference group is
“man”; for the age subgroups, the reference group is “65-75 years old”; and for BMI, the reference group is “BMI <
24”. Standard errors are clustered at the county level and shown in parentheses. Within R2 represents the proportion
of the variation in the dependent variable explained by the independent variables, excluding the contribution of the
fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S22. The individual characteristics heterogeneous impacts of day-to-day temperature
710 index variability on mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00520*** 0.00510*** 0.00524***

[0.00130] [0.00129] [0.00125]
Day-to-day temperature index variability 0.02769*** 0.01127 0.02943***

[0.00970] [0.00991] [0.00933]
Day-to-day temperature index variability*Sex [Woman] 0.00650***

[0.00102]
Day-to-day temperature index variability*Age_group [75-85] 0.00424***

[0.00092]
Day-to-day temperature index variability*Age_group [85-95] 0.02360***

[0.00123]
Day-to-day temperature index variability*Age_group [>85] 0.03575***

[0.00172]
Day-to-day temperature index variability*BMI [24-28] 0.00001

[0.00131]
Day-to-day temperature index variability*BMI [>28] 0.00568**

[0.00252]
Annual mean EHF 0.00767*** 0.00768*** 0.00776***

[0.00155] [0.00155] [0.00155]
Number of days with EHF>0 0.00547*** 0.00545*** 0.00574***

[0.00069] [0.00069] [0.00064]
Annual total precipitation 0.00586*** 0.00582*** 0.00630***

[0.00135] [0.00136] [0.00115]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41246 41246 41246
Adjusted R2 0.724 0.724 0.724
Within R2 0.0967 0.0953 0.0967

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact individual characteristics of older adults (sex, age and BMI) with day-to-
day temperature index variability to assess the heterogeneity effects in day-to-day temperature index variability
across different individual characteristics. The interaction terms represent the difference in the effects of the day-to-
day temperature index variability between the subgroup and the reference group. For the sex subgroup, the reference
group is “man”; for the age subgroups, the reference group is “65-75 years old”; and for BMI, the reference group is
“BMI < 24”. Standard errors are clustered at the county level and shown in parentheses. Within R2 represents the
proportion of the variation in the dependent variable explained by the independent variables, excluding the
contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S23. The individual characteristics heterogeneous impacts of annual mean EHF on
722 mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00524*** 0.00517*** 0.00527***

[0.00130] [0.00128] [0.00125]
Day-to-day temperature index variability 0.03023*** 0.03043*** 0.02983***

[0.00972] [0.00978] [0.00928]
Annual mean EHF 0.00678*** 0.00627*** 0.00761***

[0.00159] [0.00136] [0.00157]
Annual mean EHF*Sex [Woman] 0.00209***

[0.00052]
Annual mean EHF*Age_group [75-85] 0.00035

[0.00099]
Annual mean EHF*Age_group [85-95] 0.00106

[0.00132]
Annual mean EHF*Age_group [>85] 0.00346**

[0.00140]
Annual mean EHF*BMI [24-28] 0.00028

[0.00078]
Annual mean EHF*BMI [>28] 0.00242*

[0.00124]
Number of days with EHF>0 0.00546*** 0.00545*** 0.00574***

[0.00069] [0.00070] [0.00064]
Annual total precipitation 0.00586*** 0.00583*** 0.00630***

[0.00136] [0.00134] [0.00114]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41246 41246 41246
Adjusted R2 0.724 0.724 0.724
Within R2 0.0962 0.0960 0.0962

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact individual characteristics of older adults (sex, age and BMI) with annual
mean EHF to assess the heterogeneity effects in annual mean EHF across different individual characteristics. The
interaction terms represent the difference in the effects of the annual mean EHF between the subgroup and the
reference group. For the sex subgroup, the reference group is “man”; for the age subgroups, the reference group is
“65-75 years old”; and for BMI, the reference group is “BMI < 24”. Standard errors are clustered at the county level
and shown in parentheses. Within R2 represents the proportion of the variation in the dependent variable explained
by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S24. The individual characteristics heterogeneous impacts of number of days with
733 EHF>0 on mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00522*** 0.00519*** 0.00525***

[0.00130] [0.00128] [0.00125]
Day-to-day temperature index variability 0.03045*** 0.03035*** 0.02969***

[0.00972] [0.00971] [0.00929]
Annual mean EHF 0.00769*** 0.00760*** 0.00775***

[0.00155] [0.00153] [0.00155]
Number of days with EHF>0 0.00508*** 0.00439*** 0.00576***

[0.00069] [0.00081] [0.00064]
Number of days with EHF>0*Sex [Woman] 0.00090***

[0.00019]
Number of days with EHF>0*Age_group [75-85] 0.00023

[0.00053]
Number of days with EHF>0*Age_group [85-95] 0.00105*

[0.00059]
Number of days with EHF>0*Age_group [>85] 0.00216***

[0.00071]
Number of days with EHF>0*BMI [24-28] -0.00034

[0.00024]
Number of days with EHF>0*BMI [>28] 0.00044

[0.00047]
Annual total precipitation 0.00586*** 0.00578*** 0.00630***

[0.00135] [0.00134] [0.00115]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41246 41246 41246
Adjusted R2 0.724 0.724 0.724
Within R2 0.0963 0.0962 0.0963

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact individual characteristics of older adults (sex, age and BMI) with number
of days with EHF>0 to assess the heterogeneity effects in number of days with EHF>0 across different individual
characteristics. The interaction terms represent the difference in the effects of the number of days with EHF>0
between the subgroup and the reference group. For the sex subgroup, the reference group is “man”; for the age
subgroups, the reference group is “65-75 years old”; and for BMI, the reference group is “BMI < 24”. Standard
errors are clustered at the county level and shown in parentheses. Within R2 represents the proportion of the
variation in the dependent variable explained by the independent variables, excluding the contribution of the fixed
effects. *p<0.1, **p<0.05, ***p<0.01.



Table S25. The economic status heterogeneous impacts of annual mean temperature index
745 on mortality risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00646*** 0.00550*** 0.00650***

[0.00126] [0.00131] [0.00129]
Annual mean temperature index*Income_group [Low] -0.00064***

[0.00023]
Annual mean temperature index*Income_group [Middle] -0.00133***

[0.00026]
Annual mean temperature index*Income_group [High] -0.00265***

[0.00029]
Annual mean temperature index*Income_group [Highest] -0.00343***

[0.00045]
Annual mean temperature index*Residence [Urban] -0.00073***

[0.00017]
Annual mean temperature index*Residence [Rural]*Income_group [Low] -0.00068**

[0.00028]
Annual mean temperature index*Residence [Rural]*Income_group [Middle] -0.00150***

[0.00031]
Annual mean temperature index*Residence [Rural]*Income_group [High] -0.00208***

[0.00031]
Annual mean temperature index*Residence [Rural]*Income_group [Highest] -0.00203***

[0.00030]
Annual mean temperature index*Residence [Urban]*Income_group [Lowest] -0.00055*

[0.00033]
Annual mean temperature index*Residence [Urban]*Income_group [Low] -0.00102***

[0.00031]
Annual mean temperature index*Residence [Urban]*Income_group [Middle] -0.00141***

[0.00032]
Annual mean temperature index*Residence [Urban]*Income_group [High] -0.00305***

[0.00035]
Annual mean temperature index*Residence [Urban]*Income_group [Highest] -0.00306***

[0.00033]
Day-to-day temperature index variability 0.03039*** 0.03080*** 0.03078***

[0.00960] [0.00965] [0.00958]
Annual mean EHF 0.00762*** 0.00766*** 0.00761***

[0.00154] [0.00155] [0.00154]
Number of days with EHF>0 0.00542*** 0.00547*** 0.00545***

[0.00070] [0.00069] [0.00069]
Annual total precipitation 0.00578*** 0.00588*** 0.00584***

[0.00137] [0.00136] [0.00135]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41379 41246 41246
Adjusted R2 0.725 0.724 0.725
Within R2 0.0988 0.0967 0.0993

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact economic status of older adults (household per capita annual income,
urban-rural residence, and the interaction term of urban-rural residence with household per capita annual income
groups) with annual mean temperature index to assess the heterogeneity effects in annual mean temperature index
across different economic status. The interaction terms represent the difference in the effects of the annual mean
temperature index between the subgroup and the reference group. For the income subgroups, the reference group is
“lowest income”; for the residence subgroup, the reference group is “rural residence”; and for income-residence
interaction term, the reference group is “lowest income and rural residence”. Standard errors are clustered at the
county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent
variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S26. The economic status heterogeneous impacts of day-to-day temperature index
759 variability on mortality risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00486*** 0.00515*** 0.00495***

[0.00129] [0.00130] [0.00129]
Day-to-day temperature index variability 0.04135*** 0.03340*** 0.04159***

[0.00979] [0.00965] [0.00956]
Day-to-day temperature index variability*Income_group [Low] -0.00485***

[0.00150]
Day-to-day temperature index variability*Income_group [Middle] -0.00878***

[0.00166]
Day-to-day temperature index variability*Income_group [High] -0.01734***

[0.00192]
Day-to-day temperature index variability*Income_group [Highest] -0.02206***

[0.00296]
Day-to-day temperature index variability*Residence [Urban] -0.00530***

[0.00110]
Day-to-day temperature index variability*Residence [Rural]*Income_group [Low] -0.00509***

[0.00187]
Day-to-day temperature index variability*Residence [Rural]*Income_group [Middle] -0.00946***

[0.00209]
Day-to-day temperature index variability*Residence [Rural]*Income_group [High] -0.01392***

[0.00208]
Day-to-day temperature index variability*Residence [Rural]*Income_group [Highest] -0.01328***

[0.00219]
Day-to-day temperature index variability*Residence [Urban]*Income_group [Lowest] -0.00392*

[0.00223]
Day-to-day temperature index variability*Residence [Urban]*Income_group [Low] -0.00775***

[0.00214]
Day-to-day temperature index variability*Residence [Urban]*Income_group [Middle] -0.01029***

[0.00215]
Day-to-day temperature index variability*Residence [Urban]*Income_group [High] -0.02007***

[0.00221]
Day-to-day temperature index variability*Residence [Urban]*Income_group [Highest] -0.02092***

[0.00218]
Annual mean EHF 0.00761*** 0.00767*** 0.00761***

[0.00155] [0.00155] [0.00154]
Number of days with EHF>0 0.00542*** 0.00546*** 0.00544***

[0.00070] [0.00069] [0.00069]
Annual total precipitation 0.00576*** 0.00587*** 0.00582***

[0.00136] [0.00135] [0.00135]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41379 41246 41246
Adjusted R2 0.725 0.724 0.725
Within R2 0.0987 0.0968 0.0992

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact economic status of older adults (household per capita annual income,
urban-rural residence, and the interaction term of urban-rural residence with household per capita annual income
groups) with day-to-day temperature index variability to assess the heterogeneity effects in day-to-day temperature
index variability across different economic status. The interaction terms represent the difference in the effects of the
day-to-day temperature index variability between the subgroup and the reference group. For the income subgroups,
the reference group is “lowest income”; for the residence subgroup, the reference group is “rural residence”; and for
income-residence interaction term, the reference group is “lowest income and rural residence”. Standard errors are
clustered at the county level and shown in parentheses. Within R2 represents the proportion of the variation in the
dependent variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1,
**p<0.05, ***p<0.01.



Table S27. The economic status heterogeneous impacts of annual mean EHF on mortality
773 risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00504*** 0.00511*** 0.00494***

[0.00131] [0.00130] [0.00131]
Day-to-day temperature index variability 0.02997*** 0.03070*** 0.02959***

[0.00969] [0.00967] [0.00974]
Annual mean EHF 0.00955*** 0.00881*** 0.01126***

[0.00203] [0.00166] [0.00202]
Annual mean EHF*Income_group [Low] -0.00177**

[0.00081]
Annual mean EHF*Income_group [Middle] -0.00193*

[0.00099]
Annual mean EHF*Income_group [High] -0.00386***

[0.00118]
Annual mean EHF*Income_group [Highest] -0.00158

[0.00161]
Annual mean EHF*Residence [Urban] -0.00252***

[0.00075]
Annual mean EHF*Residence [Rural]*Income_group [Low] -0.00149

[0.00101]
Annual mean EHF*Residence [Rural]*Income_group [Middle] -0.00248**

[0.00113]
Annual mean EHF*Residence [Rural]*Income_group [High] -0.00434***

[0.00138]
Annual mean EHF*Residence [Rural]*Income_group [Highest] -0.00363***

[0.00138]
Annual mean EHF*Residence [Urban]*Income_group [Lowest] -0.00133

[0.00135]
Annual mean EHF*Residence [Urban]*Income_group [Low] -0.00420***

[0.00119]
Annual mean EHF*Residence [Urban]*Income_group [Middle] -0.00328**

[0.00141]
Annual mean EHF*Residence [Urban]*Income_group [High] -0.00682***

[0.00139]
Annual mean EHF*Residence [Urban]*Income_group [Highest] -0.00708***

[0.00144]
Number of days with EHF>0 0.00545*** 0.00548*** 0.00550***

[0.00070] [0.00069] [0.00069]
Annual total precipitation 0.00581*** 0.00586*** 0.00585***

[0.00137] [0.00136] [0.00136]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41379 41246 41246
Adjusted R2 0.724 0.724 0.724
Within R2 0.0968 0.0966 0.0966

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact economic status of older adults (household per capita annual income,
urban-rural residence, and the interaction term of urban-rural residence with household per capita annual income
groups) with annual mean EHF to assess the heterogeneity effects in annual mean EHF across different economic
status. The interaction terms represent the difference in the effects of the annual mean EHF between the subgroup
and the reference group. For the income subgroups, the reference group is “lowest income”; for the residence
subgroup, the reference group is “rural residence”; and for income-residence interaction term, the reference group is
“lowest income and rural residence”. Standard errors are clustered at the county level and shown in parentheses.
Within R2 represents the proportion of the variation in the dependent variable explained by the independent
variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S28. The economic status heterogeneous impacts of number of days with EHF>0 on
786 mortality risk of older adults.

Variables Mortality risk of older adults
Annual mean temperature index 0.00499*** 0.00516*** 0.00497***

[0.00130] [0.00130] [0.00131]
Day-to-day temperature index variability 0.03039*** 0.03046*** 0.03061***

[0.00964] [0.00968] [0.00965]
Annual mean EHF 0.00766*** 0.00766*** 0.00765***

[0.00154] [0.00155] [0.00154]
Number of days with EHF>0 0.00676*** 0.00586*** 0.00733***

[0.00073] [0.00071] [0.00070]
Number of days with EHF>0*Income_group [Low] -0.00089***

[0.00030]
Number of days with EHF>0*Income_group [Middle] -0.00128***

[0.00033]
Number of days with EHF>0*Income_group [High] -0.00218***

[0.00036]
Number of days with EHF>0*Income_group [Highest] -0.00197***

[0.00058]
Number of days with EHF>0*Residence [Urban] -0.00089***

[0.00024]
Number of days with EHF>0*Residence [Rural]*Income_group [Low] -0.00101***

[0.00036]
Number of days with EHF>0*Residence [Rural]*Income_group [Middle] -0.00164***

[0.00040]
Number of days with EHF>0*Residence [Rural]*Income_group [High] -0.00229***

[0.00041]
Number of days with EHF>0*Residence [Rural]*Income_group [Highest] -0.00240***

[0.00047]
Number of days with EHF>0*Residence [Urban]*Income_group [Lowest] -0.00087*

[0.00045]
Number of days with EHF>0*Residence [Urban]*Income_group [Low] -0.00164***

[0.00044]
Number of days with EHF>0*Residence [Urban]*Income_group [Middle] -0.00179***

[0.00043]
Number of days with EHF>0*Residence [Urban]*Income_group [High] -0.00323***

[0.00043]
Number of days with EHF>0*Residence [Urban]*Income_group [Highest] -0.00343***

[0.00041]
Annual total precipitation 0.00578*** 0.00584*** 0.00579***

[0.00136] [0.00135] [0.00135]
Province-by-Year FE YES YES YES
Province-by-Month FE YES YES YES
Control variables YES YES YES
Observations 41379 41246 41246
Adjusted R2 0.725 0.724 0.725
Within R2 0.0974 0.0966 0.0978

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact economic status of older adults (household per capita annual income,
urban-rural residence, and the interaction term of urban-rural residence with household per capita annual income
groups) with the number of days with EHF>0 to assess the heterogeneity effects in number of days with EHF>0
across different economic status. The interaction terms represent the difference in the effects of the number of days
with EHF>0 between the subgroup and the reference group. For the income subgroups, the reference group is
“lowest income”; for the residence subgroup, the reference group is “rural residence”; and for income-residence
interaction term, the reference group is “lowest income and rural residence”. Standard errors are clustered at the
county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent
variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S29. The diet heterogeneous impacts of annual mean temperature index on mortality
800 risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00535*** 0.00526*** 0.00511*** 0.00522***

[0.00130] [0.00129] [0.00130] [0.00130] [0.00131]
Annual mean temperature index*Staple food [Coarse grain] 0.00069

[0.00043]
Annual mean temperature index*Pork [Eating everyday] -0.00036

[0.00052]
Annual mean temperature index*Fish [Eating everyday] -0.00055

[0.00075]
Annual mean temperature index*Egg [Eating everyday] 0.00026

[0.00061]
Annual mean temperature index*Bean [Eating everyday] -0.00018

[0.00071]
Day-to-day temperature index variability 0.03064*** 0.03061*** 0.03067*** 0.03045*** 0.03066***

[0.00968] [0.00967] [0.00966] [0.00971] [0.00968]
Annual mean EHF 0.00766*** 0.00766*** 0.00767*** 0.00767*** 0.00766***

[0.00155] [0.00155] [0.00155] [0.00155] [0.00155]
Number of days with EHF>0 0.00546*** 0.00546*** 0.00546*** 0.00546*** 0.00546***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]
Annual total precipitation 0.00588*** 0.00586*** 0.00587*** 0.00586*** 0.00587***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0968

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (staple food category and whether to eat
pork/fish/egg/bean every day) with annual mean temperature index to assess the heterogeneity effects in annual
mean temperature index across different diet. The interaction terms represent the difference in the effects of the
annual mean temperature index between the subgroup and the reference group. For the staple food subgroup, the
reference group is “rice and wheat”; and for whether to eat specific foods every day, the reference group is “not
eating every day”. Standard errors are clustered at the county level and shown in parentheses. Within R2 represents
the proportion of the variation in the dependent variable explained by the independent variables, excluding the
contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S30. The diet heterogeneous impacts of annual mean temperature index on mortality
812 risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00528*** 0.00499*** 0.00527*** 0.00474*** 0.00503***

[0.00134] [0.00134] [0.00130] [0.00142] [0.00132]
Annual mean temperature index*Pickle [Eating everyday] -0.00045

[0.00071]
Annual mean temperature index*Tea [Eating everyday] 0.00088

[0.00061]
Annual mean temperature index*Garlic [Eating everyday] -0.00057

[0.00060]
Annual mean temperature index*Vegetables [Eating everyday] 0.00081

[0.00066]
Annual mean temperature index*Fruits [Eating everyday] 0.00151*

[0.00080]
Day-to-day temperature index variability 0.03054*** 0.03035*** 0.03076*** 0.03041*** 0.03041***

[0.00970] [0.00968] [0.00968] [0.00966] [0.00968]
Annual mean EHF 0.00767*** 0.00767*** 0.00767*** 0.00768*** 0.00768***

[0.00155] [0.00155] [0.00155] [0.00155] [0.00155]
Number of days with EHF>0 0.00546*** 0.00547*** 0.00546*** 0.00547*** 0.00546***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]
Annual total precipitation 0.00586*** 0.00587*** 0.00586*** 0.00586*** 0.00584***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00136]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0969

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (whether to eat pickle/tea/garlic/vegetables/fruits every
day) with annual mean temperature index to assess the heterogeneity effects in annual mean temperature index
across different diet. The interaction terms represent the difference in the effects of the annual mean temperature
index between the subgroup and the reference group. For whether to eat specific foods every day, the reference
group is “not eating every day”. Standard errors are clustered at the county level and shown in parentheses. Within
R2 represents the proportion of the variation in the dependent variable explained by the independent variables,
excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S31. The diet heterogeneous impacts of day-to-day temperature index variability on
823 mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00517*** 0.00518*** 0.00521*** 0.00519*** 0.00512***

[0.00130] [0.00130] [0.00130] [0.00130] [0.00130]

Day-to-day temperature index variability 0.03047*** 0.03184*** 0.03027*** 0.03765*** 0.03573***

[0.00969] [0.00967] [0.00968] [0.00960] [0.00967]
Day-to-day temperature index variability*Staple food [Coarse
grain] 0.00147

[0.00220]
Day-to-day temperature index variability*Pork [Eating
everyday] -0.00361

[0.00593]

Day-to-day temperature index variability*Fish [Eating everyday] 0.00165

[0.00137]

Day-to-day temperature index variability*Egg [Eating everyday] -0.01619***

[0.00582]
Day-to-day temperature index variability*Bean [Eating
everyday] -0.01884***

[0.00713]

Annual mean EHF 0.00767*** 0.00767*** 0.00766*** 0.00768*** 0.00771***

[0.00155] [0.00155] [0.00155] [0.00155] [0.00155]

Number of days with EHF>0 0.00546*** 0.00546*** 0.00547*** 0.00545*** 0.00544***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]

Annual total precipitation 0.00586*** 0.00587*** 0.00587*** 0.00586*** 0.00584***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]

Province-by-Year FE YES YES YES YES YES

Province-by-Month FE YES YES YES YES YES

Control variables YES YES YES YES YES

Observations 41246 41246 41246 41246 41246

Adjusted R2 0.724 0.724 0.724 0.724 0.724

Within R2 0.0967 0.0968 0.0967 0.0969 0.0969

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (staple food category and whether to eat
pork/fish/egg/bean every day) with day-to-day temperature index variability to assess the heterogeneity effects in
day-to-day temperature index variability across different diet. The interaction terms represent the difference in the
effects of the day-to-day temperature index variability between the subgroup and the reference group. For the staple
food subgroup, the reference group is “rice and wheat”; and for whether to eat specific foods every day, the
reference group is “not eating every day”. Standard errors are clustered at the county level and shown in parentheses.
Within R2 represents the proportion of the variation in the dependent variable explained by the independent
variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S32. The diet heterogeneous impacts of day-to-day temperature index variability on
835 mortality risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00520*** 0.00519*** 0.00519*** 0.00520*** 0.00515***

[0.00130] [0.00130] [0.00130] [0.00130] [0.00130]

Day-to-day temperature index variability 0.03060*** 0.03006*** 0.03120*** 0.03073*** 0.03251***

[0.00969] [0.00986] [0.00967] [0.00970] [0.00977]

Day-to-day temperature index variability*Pickle [Eating everyday] -0.00014

[0.00098]

Day-to-day temperature index variability*Tea [Eating everyday] 0.00205

[0.00631]

Day-to-day temperature index variability*Garlic [Eating everyday] -0.00303

[0.00630]
Day-to-day temperature index variability*Vegetables [Eating
everyday] -0.00024

[0.00102]

Day-to-day temperature index variability*Fruits [Eating everyday] -0.01070

[0.00835]

Annual mean EHF 0.00767*** 0.00767*** 0.00766*** 0.00767*** 0.00766***

[0.00155] [0.00155] [0.00155] [0.00155] [0.00155]

Number of days with EHF>0 0.00546*** 0.00546*** 0.00546*** 0.00546*** 0.00546***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]

Annual total precipitation 0.00586*** 0.00587*** 0.00586*** 0.00586*** 0.00586***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]

Province-by-Year FE YES YES YES YES YES

Province-by-Month FE YES YES YES YES YES

Control variables YES YES YES YES YES

Observations 41246 41246 41246 41246 41246

Adjusted R2 0.724 0.724 0.724 0.724 0.724

Within R2 0.0968 0.0968 0.0968 0.0967 0.0968

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (whether to eat pickle/tea/garlic/vegetables/fruits every
day) with day-to-day temperature index variability to assess the heterogeneity effects in day-to-day temperature
index variability across different diet. The interaction terms represent the difference in the effects of the day-to-day
temperature index variability between the subgroup and the reference group. For whether to eat specific foods every
day, the reference group is “not eating every day”. Standard errors are clustered at the county level and shown in
parentheses. Within R2 represents the proportion of the variation in the dependent variable explained by the
independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S33. The diet heterogeneous impacts of annual mean EHF on mortality risk of older
846 adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00520*** 0.00520*** 0.00520*** 0.00517*** 0.00510***

[0.00130] [0.00130] [0.00130] [0.00130] [0.00130]
Day-to-day temperature index variability 0.03070*** 0.03059*** 0.03091*** 0.03059*** 0.03074***

[0.00967] [0.00968] [0.00972] [0.00968] [0.00964]
Annual mean EHF 0.00773*** 0.00796*** 0.00819*** 0.00812*** 0.00835***

[0.00157] [0.00168] [0.00163] [0.00170] [0.00170]
Annual mean EHF*Staple food [Coarse grain] -0.00154

[0.00195]
Annual mean EHF*Pork [Eating everyday] -0.00099

[0.00122]
Annual mean EHF*Fish [Eating everyday] -0.00394**

[0.00185]
Annual mean EHF*Egg [Eating everyday] -0.00101

[0.00089]
Annual mean EHF*Bean [Eating everyday] -0.00236*

[0.00125]
Number of days with EHF>0 0.00546*** 0.00547*** 0.00546*** 0.00545*** 0.00544***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]
Annual total precipitation 0.00587*** 0.00587*** 0.00587*** 0.00586*** 0.00585***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0969

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (staple food category and whether to eat
pork/fish/egg/bean every day) with annual mean EHF to assess the heterogeneity effects in annual mean EHF across
different diet. The interaction terms represent the difference in the effects of the annual mean EHF between the
subgroup and the reference group. For the staple food subgroup, the reference group is “rice and wheat”; and for
whether to eat specific foods every day, the reference group is “not eating every day”. Standard errors are clustered
at the county level and shown in parentheses. Within R2 represents the proportion of the variation in the dependent
variable explained by the independent variables, excluding the contribution of the fixed effects. *p<0.1, **p<0.05,
***p<0.01.



Table S34. The diet heterogeneous impacts of annual mean EHF on mortality risk of older
858 adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00519*** 0.00516*** 0.00521*** 0.00518*** 0.00516***

[0.00129] [0.00130] [0.00130] [0.00129] [0.00131]
Day-to-day temperature index variability 0.03062*** 0.03084*** 0.03054*** 0.03076*** 0.03046***

[0.00967] [0.00968] [0.00968] [0.00969] [0.00967]
Annual mean EHF 0.00769*** 0.00730*** 0.00796*** 0.00721*** 0.00794***

[0.00162] [0.00163] [0.00163] [0.00181] [0.00156]
Annual mean EHF*Pickle [Eating everyday] -0.00012

[0.00144]
Annual mean EHF*Tea [Eating everyday] 0.00145

[0.00106]
Annual mean EHF*Garlic [Eating everyday] -0.00154

[0.00108]
Annual mean EHF*Vegetables [Eating everyday] 0.00082

[0.00115]
Annual mean EHF*Fruits [Eating everyday] -0.00195**

[0.00085]
Number of days with EHF>0 0.00546*** 0.00546*** 0.00545*** 0.00545*** 0.00547***

[0.00069] [0.00069] [0.00069] [0.00069] [0.00069]
Annual total precipitation 0.00586*** 0.00585*** 0.00586*** 0.00586*** 0.00586***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0967

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (whether to eat pickle/tea/garlic/vegetables/fruits every
day) with annual mean EHF to assess the heterogeneity effects in annual mean EHF across different diet. The
interaction terms represent the difference in the effects of the annual mean EHF between the subgroup and the
reference group. For whether to eat specific foods every day, the reference group is “not eating every day”. Standard
errors are clustered at the county level and shown in parentheses. Within R2 represents the proportion of the
variation in the dependent variable explained by the independent variables, excluding the contribution of the fixed
effects. *p<0.1, **p<0.05, ***p<0.01.



Table S35. The diet heterogeneous impacts of number of days with EHF>0 on mortality
869 risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00517*** 0.00519*** 0.00519*** 0.00520*** 0.00519***

[0.00130] [0.00130] [0.00130] [0.00130] [0.00130]
Day-to-day temperature index variability 0.03064*** 0.03061*** 0.03058*** 0.03071*** 0.03050***

[0.00968] [0.00968] [0.00969] [0.00968] [0.00968]
Annual mean EHF 0.00766*** 0.00767*** 0.00767*** 0.00767*** 0.00766***

[0.00155] [0.00155] [0.00155] [0.00155] [0.00155]
Number of days with EHF>0 0.00543*** 0.00544*** 0.00547*** 0.00524*** 0.00556***

[0.00070] [0.00074] [0.00071] [0.00075] [0.00072]
Number of days with EHF>0*Staple food [Coarse grain] 0.00111

[0.00104]
Number of days with EHF>0*Pork [Eating everyday] 0.00008

[0.00046]
Number of days with EHF>0*Fish [Eating everyday] -0.00008

[0.00057]
Number of days with EHF>0*Egg [Eating everyday] 0.00062

[0.00046]
Number of days with EHF>0*Bean [Eating everyday] -0.00044

[0.00055]
Annual total precipitation 0.00586*** 0.00587*** 0.00586*** 0.00587*** 0.00586***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0968

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (staple food category and whether to eat
pork/fish/egg/bean every day) with number of days with EHF>0 to assess the heterogeneity effects in number of
days with EHF>0 across different diet. The interaction terms represent the difference in the effects of the number of
days with EHF>0 between the subgroup and the reference group. For the staple food subgroup, the reference group
is “rice and wheat”; and for whether to eat specific foods every day, the reference group is “not eating every day”.
Standard errors are clustered at the county level and shown in parentheses. Within R2 represents the proportion of
the variation in the dependent variable explained by the independent variables, excluding the contribution of the
fixed effects. *p<0.1, **p<0.05, ***p<0.01.



Table S36. The diet heterogeneous impacts of number of days with EHF>0 on mortality
881 risk of older adults.

Variables Mortality risk of older adults

Annual mean temperature index 0.00517*** 0.00519*** 0.00520*** 0.00519*** 0.00519***

[0.00130] [0.00130] [0.00130] [0.00130] [0.00130]
Day-to-day temperature index variability 0.03064*** 0.03060*** 0.03061*** 0.03061*** 0.03042***

[0.00968] [0.00968] [0.00968] [0.00968] [0.00968]
Annual mean EHF 0.00769*** 0.00767*** 0.00766*** 0.00767*** 0.00767***

[0.00155] [0.00155] [0.00154] [0.00155] [0.00155]
Number of days with EHF>0 0.00562*** 0.00543*** 0.00553*** 0.00547*** 0.00555***

[0.00072] [0.00073] [0.00070] [0.00072] [0.00068]
Number of days with EHF>0*Pickle [Eating everyday] -0.00090

[0.00059]
Number of days with EHF>0*Tea [Eating everyday] 0.00014

[0.00049]
Number of days with EHF>0*Garlic [Eating everyday] -0.00036

[0.00054]
Number of days with EHF>0*Vegetables [Eating everyday] -0.00001

[0.00046]
Number of days with EHF>0*Fruits [Eating everyday] -0.00075

[0.00062]
Annual total precipitation 0.00587*** 0.00587*** 0.00586*** 0.00586*** 0.00586***

[0.00135] [0.00135] [0.00135] [0.00135] [0.00135]
Province-by-Year FE YES YES YES YES YES
Province-by-Month FE YES YES YES YES YES
Control variables YES YES YES YES YES
Observations 41246 41246 41246 41246 41246
Adjusted R2 0.724 0.724 0.724 0.724 0.724
Within R2 0.0968 0.0968 0.0968 0.0968 0.0968

Notes: Each column in the table represents a separate fixed-effects regression with interaction terms based on the
specification of Model 5. The numbers show the regression coefficients of each annual temperature metric on
mortality risk of older adults. We interact diet of older adults (whether to eat pickle/tea/garlic/vegetables/fruits every
day) with number of days with EHF>0 to assess the heterogeneity effects in number of days with EHF>0 across
different diet. The interaction terms represent the difference in the effects of the number of days with EHF>0
between the subgroup and the reference group. For whether to eat specific foods every day, the reference group is
“not eating every day”. Standard errors are clustered at the county level and shown in parentheses. Within R2

represents the proportion of the variation in the dependent variable explained by the independent variables,
excluding the contribution of the fixed effects. *p<0.1, **p<0.05, ***p<0.01.
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