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In this article, we present a comprehensive compilation
of open access daily time-series datasets tailored to as-
sess the temperature-mortality association. The data con-
sists of daily mortality counts and average ambient tem-
perature at various levels of geographic aggregation, includ-
ing data from four cities, ten regions, and two counties,
which have been utilised in previously published studies.
These datasets are applicable for time-series regression anal-
ysis to estimate location-specific temperature-mortality asso-
ciations. Additionally, the availability of data from multiple
geographical locations enabled the exploration of geograph-
ical differences by pooling associations using meta-analysis.
This compilation aims to serve as a valuable resource for re-
searchers, educators, and students, facilitating their applica-
tion of time-series regression modelling for research endeav-
ours and training activities.
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Specifications Table

Subject Environmental health.

Specific subject area  Temperature-mortality short-term association with time-series regression.

Type of data Raw, Filtered

Data collection All the variables were collected on a daily basis between 1987 and 2007. However, study

periods may change between cities and countries. Daily counts of all-cause mortality,
cardiovascular mortality, and respiratory mortality. All-cause mortality data was also
collected by age group (<65, >65 years). The location-specific daily average ambient
temperature (°C) was recorded.

Data source location  Baltimore (US), Chicago (US), Valencia (Spain), London (UK), 10 regions of England and
Wales (UK), Greece.

Data accessibility Repository name: Mendeley data
Data identification number: (10.17632/kjgrmbnt5h.4)
Direct URL to data: https://data.mendeley.com/datasets/kjgrmbnt5h/

Related research article The authors collected data from public Governmental data repositories accessible under
request to be used in previously published studies [13].

1. Value of the Data

« This compilation of time-series datasets allows assessing the temperature-mortality associa-
tion and its short-term health effects in multiple locations.

» The data can be used for educational purposes to illustrate the use of time-series regression
and distributed lag non-linear models in temperature-mortality studies.

+ The data provides a basis for understanding time-series regression modelling in environmen-
tal epidemiology studies, allowing for the reproducibility of results.

2. Background

Environmental epidemiology examines the relationship between environmental exposures
and health outcomes in human populations. In this context, time-series regression studies have
been widely used to investigate the short-term associations between environmental exposures
(e.g., ambient temperature) and daily health outcomes (e.g., daily mortality counts) [1]. Time-
series studies provide insights into lagged effects, thresholds, and potential effect modifications,
which are valuable for policymaking and public health interventions. Advancements in statistical
methods, particularly the application of distributed lag non-linear models (DLNMs) within time-
series regression, have contributed to disentangling complex time-varying exposure-response re-
lationships [2].

In recent years, the push for open science and data transparency has triggered the shar-
ing of datasets across disciplines [3,4]. Open access datasets foster collaboration and repro-
ducibility, and serve as teaching tools and exemplars for research. There is a compelling need
to compile time-series datasets relevant to environmental epidemiology. We present a compre-
hensive compilation and description of open access time-series datasets tailored for studying
the temperature-mortality association. This compilation aims to serve as a valuable resource for
researchers, educators, and students, facilitating their application of time-series regression mod-
elling for research endeavours and training activities.
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3. Data Description
3.1. Setting

We compiled daily time-series data at the city level for Baltimore (US) [5] and Chicago (US)
between 1987 and 2000 [6], and for Valencia (Spain) between 2001 and 2008 [7]; at the regional
level for the London metropolitan region and other regions of England and Wales (UK) between
1993 and 2012, [8-10]; and at the country level for England and Wales between 1993 and 2012,
and for Greece between 2001 and 2007 [11,12].

3.2. Mortality data

Mortality data are represented by daily counts for all causes, excluding external causes (nat-
ural mortality, International Classification of Diseases, 9th and 10th Revisions, ICD-9: 1-799 and
ICD-10: A00-R99), cardiovascular diseases (ICD-9: 390-459, ICD-10: 100-199), and respiratory dis-
eases (ICD-9: 460-519, ICD-10: J00-J99). Mortality counts for all causes are available for all lo-
cations, while counts for cardiovascular and respiratory diseases are only available in Baltimore,
Chicago, Valencia, and London. Additionally, mortality counts for all causes were classified into
two age groups (<65, =65 years), which are commonly used in environmental epidemiology
studies to identify vulnerable age groups, in Baltimore, Valencia, and London. All series of daily
mortality counts were complete (no missing values).

Data were obtained from the National Center for Health Statistics (Baltimore, Chicago), the
Valencian Community Mortality Register (Valencia), the National Center for Health Statistics
(London, regions of England and Wales), and the Hellenic Ministry of the Interior (Greece).

3.3. Temperature data

Daily mean ambient temperature (°C) was collected for all locations from the National Cli-
matic Data Center (Baltimore, Chicago), the Spanish National Meteorological Agency (Valen-
cia), and the National Oceanic and Atmospheric Administration (London, regions of England and
Wales, Greece). All series of temperature data were complete (no missing values).

4. Experimental Design, Materials and Methods

The compiled datasets have been used in previous studies to evaluate the temperature-
mortality association using time-series regression [13]. This illustrative example applies a two-
stage design to model multi-location data [14] using the time-series datasets for Baltimore,
Chicago, Valencia, and London (Fig. 1). Statistical analysis was performed in R software, version
4.3.3. The R code for analising the example is available in the Appendix as Supplementary Data.

In the first stage, we analysed city-specific temperature-mortality associations using quasi-
Poisson regression with DLNMs [2]. This class of models can describe complex non-linear and
lagged dependencies by combining two functions: one for the exposure-response association
and another for the lag-response association. For each location, we modelled the temperature-
mortality relationship using a natural cubic spline with three internal knots at the 10th, 75th,
and 90th percentiles of the temperature distribution, and the lag-response relationship using a
natural cubic spline with three internal knots equally spaced on the logarithmic scale. The lag
period was extended to 21 days to capture the long delay in the effects of cold. The model
also included a natural cubic spline of time with 10 degrees of freedom per year to for control
seasonal variations and long-term trends, and indicator variables for days of the week. These
modelling choices are based on extensive previous work [13].
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Fig. 1. Time-series for daily average temperature and all-cause mortality counts.

Fig. 2 shows the overall cumulative city-specific temperature-mortality associations across
all lags. The relative risk of mortality is significantly higher for hot temperatures in Baltimore,
whereas in Valencia, the opposite trend is observed, with a significantly higher risk for cold
temperatures. In London, the mortality risks due to cold and heat appear to be of comparable
magnitude, with the risk from cold being similar to that in Valencia and the risk from heat to
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Fig. 2. Overall cumulative temperature-mortality association across all lags.

that in Chicago. Finally, in Baltimore, although the risks from cold and heat are similar, both are
much lower compared to those in the other cities.

In the second stage, location-specific exposure-response curves were pooled using a random-
effects multilevel meta-analytical model [15]. We used the geographical region (e.g., two cities
in America and two cities in Europe) as a meta-predictor to account for variations in risk across
locations.

Fig. 3 shows the predicted temperature-mortality association by geographical region, with
America pooling exposure-response curves from Chicago and Baltimore, and Europe pooling
those from Valencia and London. The pooled curve for the European cities shows a U-shape,
indicating a higher mortality risk for cold than hot temperatures. For the American cities, the
pooled curve shows a J-shape,with a slightly higher risk for heat compared to cold. However,
the mortality risk for cold temperatures is much larger in Europe than in America, while the
risk for heat is also slightly higher in European cities.

This case study demonstrated the applicability of the compiled time-series datasets for ba-
sic time-series regression analysis to estimate the temperature-mortality association. The avail-
ability of time-series data from multiple geographical locations also enabled the exploration of
geographical differences by pooling location-specific associations within geographical regions.
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Fig. 3. Predicted temperature-mortality association by geographical region.

However, nowadays, reanalysis temperature data, such as ERA5, are commonly used in environ-
mental epidemiology studies [16]. Therefore, collecting ground observation ambient temperature
data from monitoring stations is not always necessary when daily mortality data is available. Ad-
ditionally, the compiled time-series datasets can serve as valuable resources for teaching and as
exemplars for research, not only for time-series regression studies but also for time-stratified
case-crossover studies using aggregated data in environmental epidemiology [17].

Limitations

Not applicable.
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