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Context of health impacts of heatwaves



 Heatwaves and excess mortality :

 India 1995 and 1998: respectively 558 and 2541 deaths;

 Chicago 1995: 670 deaths;

 Mexico 1990: 380 deaths;

 France 2003: 15 000 deaths;

 Australie 2009: 300 deaths.

 Result :
 Awareness among health authorities and populations

that extreme temperature increases represent a real
public health problem.

Global context of heatwaves impacts



 In May 2013, the Sahelian part of Senegal experienced
abnormally high temperatures with maxima exceeding 47 ° C

 During this heatwave episode, the localities of northern Senegal
recorded 27 cases of deaths reported and confirmed by the
health districts.

 Notified heat wave events back to 2000 with high 
temperatures reaching 50° C on 19 April in Niger and a 
situation almost similar in Senegal, Mali, Burkina Faso and 
Chad;

 In 2013, the Sahelian belt which is between Senegal, 
Mauritania and Mali was affected by an exceptional heat 
wave, with a temperature exceeding 45° C and lasted from 
23 to 27 May (5 days) with a considerable health impact on 
populations.

Heatwaves impacts in the sahelian belt



 Context of ACASIS project «Heatwaves

alert in the Sahel and impacts on

health » implemented in Senegal and

Burkina-Faso

 Project aims in Senegal: Document the health impacts of the May 2013 heatwave by comparing the
years before and after the event with a focus on risk factors.

 In Senegal: focus on the departments of Dagana, Podor, Louga, Linguère, Matam, Ranérou, Kanel
and Bakel with an estimated population of 1,928,962 inhabitants in the Sahelian zone more affected
by the highest temperatures in Senegal with averages reaching 30 °C and maxima exceeding 45 °C.

Heatwave context in Senegal



• Kind of diseases associated to heatwaves to investigate: 
Asthma, dehydration, respiratory infections, high blood pressure, diabetes, carthophatia, 
diarrhea, hyperthermia, headaches, etc.

 Main project output:

Driving robust scientific evidence in the

impacts of the social and environmental

factors contributing to the occurrence

and aggravation of health risks to

support the implementation of an early

warning system.



Methodology approach



 Data collect and analysis:

 Collect of climate data related to heatwaves (Temperature, hygrometry, insolation, 
dew point, etc.) and health clinical data from consultation registers of 2012, 2013 
and 2014 ;

 Conduct of cross-sectional household surveys: morbidity, mortality, socioeconomic
status, environmental determinants, management, risk behaviors, and strategies
developed;

 Analysis of morbidity and mortality according to climatic variables: correlation study
between climate and health data to highlight the role of temperature anomalies on 
the frequency of consultations concerning so-called climate-sensitive pathologies;

 Analysis of Risk and Vulnerability Factors: Use of Home Survey Data by Studying a 
Set of Morbidity and Mortality-Related Factors by Fischer Correlation Tests.

Methodology approach



Results and main findings



 According to the 1971-2000 normal,
annual average temperatures increased
between 1950 and 2014 with significant
differences.

 Month of may 2013 considered as the hottest
with significant differences of +6.7° C at
Matam-Bakel, + 7.2° C at Ranérou-Kanel and +
7.0° C at Podor-Dagana compared to 1971 -
2000 period.

 Increase of the temperatures:



 Very high minimum temperatures
during this period of about 24 to
34 °C (A).

A

B

 Heatwave occurred over a period
of 5 days (23, 24, 25, 26 and 27
May 2013) with maximum
temperatures that exceeded 44°C
(B).

 Highest minimal and maximal daily temperatures:



Number of sick Linguere T°C daily maximum

 Health structures with a greater affluence
during these months corresponding to the
period of temperature increase explaining
excess morbidity;

 Excess morbidity during the heatwave
episode of the month of may 2013 in the
district of Linguère.

Evolution of consultations at Linguere in 2013 and 2014 (April, May and June)

April May June

Evolution of consultations at Matam in 2012, 2013 and 2014 (April, May and June)

 Increase of the health care use and morbidity records:



 The most vulnerable age categories are 0-25 and
50-75 years;

 The female gender as the most exposed to
affections with high proportions in Matam,
Linguere, Louga and Podor.

 The diseases diagnosed in the affected
people are more chronic pathologies
aggravated by the heatwaves.

 Concentration of affected people in the most
vulnerable departments to rising temperatures
(Matam, Kanel, Ranérou and Bakel).

 Morbidity felt according to persons affected by heatwaves:



Risk factors Coef. Std. Err. z P>z [95% Conf.

Person gender -.6504591 .1605448 -4.05 0.000 -.965121 -.3357972

Household population density .1103047 .0490329 2.25 0.024 .014202 .2064075

Type of housing used -.6888186 .1745533 -3.95 0.001 -1.030937 -.3467005

Housing material construction .3784948 .1907388 1.98 0.003 .0046536 .752336

Type of energy used .5459268 .2305418 2.37 0.018 .0940732 .9977804

Household water avalaibility .046807 .2048986 0.23 0.010 -.3547868 .4484008

Fan or air conditioner avalaibility -.3625368 .1803599 -2.01 0.000 -.7160357 -.0090378

Type of fuel used in household .7673144 .1763332 4.35 0.000 .4217077 1.112921

Previous and chronic health problems 1.685009 .217815 7.74 0.006 1.2581 2.111919

 Risk factors for people with heatwaves: many heat-related factors
associated with a risk of a climate-sensitive pathology occurrence.

 Morbidity felt according to risk factors :



 Deaths reported in
households were higher in
Matam, Bakel and Dagana
with various complaints such
as headache, hot body,
etc.;

 The female gender as the
most exposed to deaths
with high proportions in
Matam, Linguere, Louga
and Podor.

 Death cases reported during heatwave according to associated symptoms :



Death risk factors Coef. Std. Err. z P>z     [95% Conf.

Age of the died person -.0168974 .00824 -2.05 0.040 -.0330474 -.0007473

Household population density -.160618 .0796101 -2.02 0.044 -.3166509 -.0045851

Type of energy used .9485329 .4143405 2.29 0.022 .1364406 1.760625

Frequent bathing practice -.9783886 .2825369 -3.46 0.001 -1.532151 -.4246264

Fan or air conditioner avalaibility -.6441313 .2792311 -2.31 0.021 -1.191414 -.0968484

Previous and chronic health problems 2.875099 .3232089 8.90 0.000 2.241621 3.508577

Relaxation in case of strong heat -1.5315 .7211768 -2.12 0.034 -2.94498 -.1180193

 Risk factors for people's deaths from heatwaves: many factors associated
with a risk of death from a pathology that can be triggered by heat.

 Death cases reported during heatwave according to associated symptoms :



Key messages



• The increase in temperature is now a scientifically proven reality in the northern departments of
Senegal and this phenomenon tends to become a public health problem;

• Some groups are more vulnerable to temperature increases such as the elderly, women, young
children and individuals with previous and chronic health problems ;

• Heatwaves are a factor of acceleration or aggravation of health problems especially for people
suffering from a certain number of sensitive pathologies;

• Many risk factors can be associated with the health impacts of heatwaves, but variables such as
housing type, building materials, fuel use, and remediation have been crucial in the vulnerability
analysis;

• This new phenomenon calls for multi-sectoral collaboration between environmental (climate) and
health actors, which can lead to the provision of climate services and early warning systems for heat
waves to address this health issue;

• Health authorities have already been aware of this phenomenon, but concrete measures are slow to
be implemented, especially the training of health actors.

Key messages



Perspectives with CR4D Research project



 Relevance to monitor the health risks associated with the heat waves 
but health actors lack sufficient quality information and scientific 
capacity to manage this phenomena; 

Need of an early warning system to manage heatwaves through a heat 
health alert system by projecting the epidemiological impacts 
calculated according to heat indices of the RCP scenarios;

Implementing an early warning system for building communities’ resilience
to health impacts of climate change in the North of Senegal

Climate Research for Development (CR4D) /AAS 



The aim of the research is to strengthen health system and communities resilience to better address 
health impacts of increasing temperature through the implementation of an early warning system. 

Specifically, the objectives of the research are to:

• Improve the detection and prediction of heat waves in near real-time and long term using the 10 
days synoptic forecast (ECMWF) and S2S products in temperature extreme indexes;

• Assess the vulnerability of the health system and communities to health risks related to heat 
waves through an analysis of morbidity and mortality excess to determine alert thresholds ;

• Implement an early heat health alert system to strengthen the monitoring and prevention of heat 
waves in order to preserve communities health facing to this phenomena ;

• Capitalize the results and good practices in health risks management related to climate change 
impacts through a process to build a mutual capacity of climate and health decision makers.

Aims and objectives of CR4D Project



 An alert 
threshold for 
health risks 
related to heat 
waves is defined;

 An early heat 
health alert 
system is 
developed and 
implemented;

 A view of the 
heat health alert 
system to 
develop and 
implement in the 
North regions of 
Senegal



 A research approach and dynamic involving science development and science implementation institutions :

Collaborations and partenariats
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