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Key messages:
� Heat waves affect urban and rural areas differently. So

results and conclusions from urban areas should not be
extrapolated to rural population.
� Socioeconomic status and ageing are important variables

which explain the different behavior of heat waves in
different areas.

Climate change and the city: analysis of the urban
heat island effect on mortality in Valencia, Spain

Ana Boned-Ombuena

P Boned Fustel1, C Cuesta Peredo2, A Boned-Ombuena3, G Carreiro4,
M Fustel Rodrı́guez5

1La Fe University and Polytechnic Hospital, Valencia, Spain
2Catholic University of Valencia, Valencia, Spain
3Torrent Public Health Centre, Valencia University General Hospital Health
Department, Torrent, Spain
4Adelante Knowledge and Development, Valencia, Spain
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Administration, Valencia, Spain
Contact: anaboned@hotmail.com

Background:
Heatwaves are increasing due to climate change and they are
responsible for more fatalities than any other extreme
meteorological phenomenon. An excess of mortality can
occur during heatwaves, and it is usually higher in cities
than in rural areas. This can be partly explained by the urban
heat island effect, a human-induced modification of the local
temperatures. This study assessed the effects of the July 2017
heatwave -one of the highest in recent years according to Heat
Index available data- in Valencia (Spain).
Methods:
Analytic, observational, and retrospective study on the effects
of the 27-31 July 2017 heatwave in the city and province of
Valencia on population mortality. Observed and expected
number of deaths in our population were compared, using the
same period of 2013 as a reference, and Standardized Mortality
Ratio (SMR) was calculated for the capital city (urban area)
and the province (suburban and rural areas) of the Valencian
Region (Spain).
Results:
The analysis showed a significant excess of mortality in the city
of Valencia (787,808 pop) during the July 2017 heatwave, with
an SMR of 1.634 (95% CI 1.356-1.952). In that period 116
deaths occurred, mean age 79.7 years, 50,7% women. By age
groups, the population above 65 years was identified as the
most vulnerable, with an SMR of 1.607 (95% CI 1.311-1.949).
The mortality excess was 8% higher among men compared to
women, although the difference was not significant. No
significant increase in mortality was found in the province of
Valencia (1,752,899 pop).
Conclusions:
The July 2017 heatwave in the Region of Valencia brought an
excess of mortality in its capital city, which did not take place
in rural areas. Elderly are especially vulnerable to these extreme
temperature events. Our findings raise awareness on the
importance of climate change mitigation and adaptation
measures, especially as regards its effects in urban areas. The
regional heatwave protocol for nursing homes was enhanced.
Key messages:
� Adverse climate events are increasing due to global

warming. The July 2017 heatwave in the Region of
Valencia brought an excess of mortality in its capital city,
especially among elderly.
� This study raises awareness on the need for climate change

mitigation and adaptation measures, especially as regards
the urban heat island effect.

Effects of high temperatures on poor mental health
outcomes: a systematic review and meta-analysis
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Contact: jingwen.liu@adelaide.edu.au

Background:
In the context of warming temperature and increased
prevalence of mental disorders, a growing body of literature
suggests the adverse effects of high temperatures on mental
health. However, no study has quantitatively summarised the
evidence. This study therefore systematically reviews the
epidemiological evidence and summarises the quantitative
effects of high temperatures on mental health outcomes,
including mortality and morbidity.
Methods:
A systematic search of peer-reviewed epidemiological studies
in five databases that linked high temperatures and mental
health was conducted on literature published till November
2020. A range of mental health conditions were defined using
ICD-10 classifications. We included studies that examined the
quantitative association between temperatures and mental
health mortality or morbidity (i.e. hospital admissions,
emergency presentations) in the general population.
Random-effects models were used to summarise the percen-
tage changes in mental health outcomes per 1 �C temperature
increase.
Results:
The keyword search yielded 4560 citations from which 34
studies were included in the meta-analysis. For 1 �C increase in
temperature, the risk of mental health-related mortality and
morbidity increased by 2.2% (95%CI: 1.5-2.9%) and 0.9%
(95%CI: 0.7-1.5%). The greatest risk was associated with
mortality attributed to substance-related mental disorders
(4.6%; 95%CI: 0-10.1%), and organic mental disorders (3.3%;
95%CI: 2-4.6%). A 1 �C temperature rise was also associated
with a statistically significant increase in morbidity such as
mood disorders, organic mental disorders, and schizophrenia.
Higher risk was evident for elderly and populations living in
tropical and subtropical climate zones.
Conclusions:
Our results suggest that exposure to high temperatures
increases the risk of poor mental health outcomes. These
risks will likely increase with a warming climate.
Key messages:
� High temperatures are associated with poor mental health

outcomes, including mortality and morbidity.
� The findings reinforce the need for preventive intervention

to protect vulnerable populations.
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1National School of Health, Carlos III Institute of Health, Madrid, Spain
2School of Architecture, Universidad Politécnica de Madrid, Madrid, Spain
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Background:
While there is much research that focuses on the association
between cold spell and their impacts on daily mortality at the
city level, we analyze the impact related to social context and
demographic variables at levels lower than the municipal.
Methods:
The objective of this study was to determine the role of the
percentage of people over age 65, income level and percentage
of homes without heating in the analysis of the impact of cold
waves on daily mortality between January 1, 2010 and
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December 31, 2013 in different districts of the municipality of
Madrid. We calculated Relative Risks (RR) and Attributable
Risks (RA) for each of 17 districts to determine correlations
between the effect of cold waves and daily mortality due to
natural causes (CIEX: A00-R99) using Generalized Linear
Models (GLM) of the Poisson family (link log). The pattern of
risks obtained by district was analyzed using binomial family
models (link logit), considering socioeconomic and demo-
graphic variables.
Results:
In terms of results, an impact of cold on mortality was detected
in 9 of the 17 districts analyzed. The analysis of risk patterns
revealed that the probability of detecting an impact in a district
increases in a statistically significant way (p-value <0.05) with
a higher percentage of homes without heating systems and a
higher percentage of population over age 65.
Conclusions:
The results obtained identify the factors that should be
considered in public health policies that target the district
level to reduce the impact of cold waves.
Key messages:
� Ageing and the absence of heating systems are key variables

which explain vulnerability to cold spell.
� Cold spell related mortality risks can be reduced by applying

prevention health public plans.
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Climate change and its impact on the environment will have
negative effects on health worldwide. National health strategies
and plans (NHSPs) play an essential role in defining the future
of a country’s health system. It remains unknown whether and
how NHSPs take climate change and related health risks into
account and if this is done by countries that are most affected
by climate change. This study aims (1) to understand the
content of NHSPs with regard to climate change, (2) to assess
the characteristics of countries with NHSPs that take climate
change into account and (3) to analyze the factors that
influence countries addressing climate change in NHSPs.
NHSPs from 101 countries were studied. Keyword searches of
NHSPs were used to identify concepts linked to climate change
and related health risks. NHSPs were classified into red (no
consideration of climate change), yellow (discussion of climate
issues) and green (yellow + discussion of adaptation
strategies). Two logistic regression models were conducted to
analyze the relationship between NHSP categorization and
potential explanatory factors, such as wealth (GNI/capita),
Climate Risk, Climate Vulnerability or Climate Change-related
Health Risk. Climate change is addressed in 66 NHSPs but
only 38 NHSPs propose adaptation strategies (green category).
African and low-income countries tend to address climate
change in their NHSPs more frequently than high-income
countries. The regression analysis found that NHSPs are more
likely to address climate change (green and yellow) if countries
face a higher degree of climate risk and climate vulnerability.
No statistically significant association was found for climate
change-related health risk and gross national income. Only
about one third of all analyzed NHSPs discussed both the
effects of climate change and potential adaptation measures.
Climate change is addressed mostly by NHSPs of countries
strongly affected by climate change.

Key messages:
� NHSPs could potentially provide strategic direction for

health systems to adapt to climate change.
� NHSPs of many countries do not discuss how to adapt the

health system to climate change.

Urban health guidelines implementation: evidence
and practice
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Issue:
Urban planning plays a crucial role in healthy lifestyle
promotion, impacting physical activity and non-communic-
able diseases prevalence. National and regional strategies rely
on an integrated approach. Under the chapter of collective
prevention and public health, the new LEA (Assistance
Essential Levels) include evaluating land-use plans (PGT in
Italy) with a preventive assessment on the relationship between
health and urban environment.
Description of the problem:
The Italian Ministry of Health and the Lombardy Region with
Polytechnic University of Milan proposed good practices for
health impact evaluation of urban and environmental inter-
ventions of regeneration and redevelopment. After biblio-
graphic research, on-site and on-field training, community
practice and experts’ evaluation, a multicriterial tool was built.
A set of indicators (7 macro-areas) was selected to measure the
propensity of urban plans to promote health. In 2020 the new
guidelines were introduced in the administrative process of
health impact assessment for receptors and of quinquennial
PGT re-evaluation.
Results:
The Health Protection Agency of the Po Valley (provinces of
Cremona and Mantova, in Northern Italy) was asked to
produce 344 judgements on civil buildings during 2020.
Among them, 12 opinions referred to partial variations of PGT
in 12 different municipalities. No comprehensive urban plan
evaluation was requested in 2020.
Lessons:
PGT evaluation through the proposed tool allows estimating
the capacity to control population risk factors and promote a
context organized to satisfy social needs and improve quality of
life. In the rural context of small municipalities of Cremona
and Mantova, an encountered limitation was the small size of
urban centres. Thus, applying strategies conceived for
metropolitan areas was challenging. A contextual evaluation
of bordering municipalities urban plans would be desirable to
promote bigger-scale interventions about transports, soil use
and emission sources.
Key messages:
� Applying urban health good practices to land-use plan

evaluation in rural areas with small municipalities poses
some issues due to reduced interventions scale.
� It would be helpful to promote the simultaneous evaluation

of bordering municipalities’ urban plans so as to suggest
integrated health interventions on a larger scale.

Urban Green Spaces and Public Health Outcomes: a
systematic review of literature
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