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Problema de 
salud pública

GLOBAL



Cambio Climático & Salud

OUTLINE
CAMBIO 

CLIMÁTICO
IMPACTOS 
EN SALUD

Exposiciones directas
• Estrés por calor

Exposiciones indirectas
• Enfermedades infecciosas

vectoriales

Vía disrupción económica 
y social
• Producción de alimentos

CALOR

Adaptado de IPCC 5AR



Cambio Climático & Salud - CALOR

OUTLINE

Mortalidad

Ingresos hospitalarios

Visitas a urgencias

Visitas atención primaria, medicaciones

CALOR Exposición a temperaturas por encima 
de un valor umbral (“threshold”)

Respuesta fisiológica à Estrés por calor

Poblaciones vulnerables:
- Ancianos
- Niños
- Mujeres embarazadas 
- Pacientes crónicos
- Trabajadores (outdoors)

Impactos indirectos:
• Saturación del 

sistema sanitario 
• Alto coste 

económicos
• Baja productividad 

laboral



Vicedo-Cabrera et al. (under review)

Análisis de atribución - Mortalidad 
relacionada con el calor atribuible al 

cambio climático
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Gasparrini et al. 2017

Projecciones de mortalidad attribuible al calor
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Our results are largely consistent with published 
investigations in single locations or countries, although 
previous findings have often been limited to heat-related 
mortality and are dependent on the choice of location, 
scenarios, and modelling approaches.6–13 In particular, 
the variety of analytical designs, with alternative effect 
summaries, statistical modelling, and assumptions, 
makes it difficult to quantitatively compare results and 
to draw a comprehensive picture of the global impact of 
climate change directly attributable to changes in 
non-optimal temperature exposure. By contrast, our 
assessment applies an advanced and well tested 
statistical framework across various regions and 
climates, accounting for location-specific non-linear 
and lagged temperature–mortality relationships,22 and 
provides a consistent overview of geographical and 
temporal differences.

Some assumptions and limitations must be 
acknowledged. Our projections of current estimates 
of temperature–mortality associations under future 
warming scenarios allow isolation of the effects of the 

changing climate, but ignore contributions from other 
factors, including demographic changes and adaptation 
(see appendix).23–26 The reported figures should therefore 
be interpreted as potential impacts under well defined but 
hypothetical scenarios, and not as predictions of future 
excess mortality. We did not choose locations and 
countries following a sampling procedure that ensured 
representativeness for each region, and as mentioned 
above, this study does not provide evidence for large areas 
of the world owing to insufficient data. Estimates are also 
affected by considerable uncertainty, particularly those 
related to the net impact, due to both variability in 
the climate models and imprecision in the estimated 
exposure–response curves.15 The latter component is often 
larger, and mainly related to uncertainty in extrapolation 
of the functions beyond the observed temperature range. 
In relation to this point, the log-linear extrapolation 
applied here can be inadequate to pick potential non-linear 
increases in risk due to particularly intense heat events 
that might occur in the future, and this would result in an 
underestimation of heat-related excess deaths.

Figure 2: Trends in heat-related and cold-related excess mortality by region
The graph shows the excess mortality by decade attributed to heat and cold in nine regions and under three climate change scenarios (RCP2.6, RCP4.5, and RCP8.5). Estimates are reported as 
GCM-ensemble average decadal fractions. The shaded areas represent 95% empirical CIs. RCP=representative concentration pathway. GCM=general circulation model.
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South America (22 locations)
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Southern Europe (63 locations)
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Australia (3 locations)
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Astrom et al. 2017

Reducción del riesgo de mortalidad asociado al calor necesario para igualar impacts actuales en el futuro 
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ADAPTACIÓN AUTÓNOMA

MEDIDAS ESTRUCTURALES DE ADAPTACIÓN

CAMBIO 
CLIMÁTICO

IMPACTOS 
EN SALUD

VÍAS CAUSALES 
BIOLÓGICAS

Políticas en salud pública (sistemas de alerta)
Intervenciones estructurales (planificación urbana)

Aclimatación & comportamientos individuales
(condiciones de salud, factores socio-económicos) 

“El proceso de ajuste al presente o esperado clima y sus efectos. En
sistemas humanos, la adaptación busca atenuar o evitar daños” 
IPCC AR5 

¿Qué es “ADAPTACIÓN”?

Adaptado IPCC AR5

Principales retos



¿Nos hemos adaptado al calor?

Vicedo-Cabrera et al. 2018



Adaptación autónoma

Proyecciones de desarrollo demográfico

De Schrijver et al. in preparation

Progresivo envejecimiento de la 
población

Población anciana à limitada capacidad de adaptación

64% 64% 83% 72% 77%% - Muertes >80 
años/total

Mortalidad associada al calor – Suiza (1969-2017)



2003 European 
Heatwave

Ola de Calor 2003 – un antes y un después

Medidas estructurales de adaptación – sistemas de alerta

de‘ Donato et al. 2015 IJEPH



Vaidyanathan et al. 2018

- Selección del indicador
- Selección del valor umbral 

Medidas estructurales de adaptación – sistemas de alerta

Tobias et al. under review



Scortichini et al. in preparation

Medidas estructurales de adaptación – intervenciones
Planificación urbana

Sera et al. 2019 IJE
Efecto de isla térmica



Medidas estructurales de adaptación – intervenciones

Madrigano et al. 2015 EHPScortichini et al. in preparation



Sera et al. 2020 Epidemiology

Medidas estructurales de adaptación – intervenciones

Aire acondicionado “White roof tops”

Macintyre et al. 2019 Env Int



Medidas estructurales de adaptación – intervenciones
La clave, ¿las ciudades?

• Actualmente, >50% población mundial vive en las ciudades à en 2050 hasta 
un 70% (UN, 2015)

• Efecto de ”Isla Térmica” à planificación urbana sostenible, “verde”, accesible.
• Importancia de “health co-benefits” à beneficios indirectos para la salud
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