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Abstract: Extreme heat is associated with an increased mortality and morbidity. National heat plans
have been implemented to minimize the effect of extreme heat. The population’s awareness and
knowledge of national heat plans and extreme heat is essential to improve the community’s behavior
and adaptation. A general population survey was conducted in Lisbon and in Madrid to assess this
knowledge. We used a questionnaire to interview passers-by. Results were compared between Lisbon
and Madrid and between locals and foreigners, using Pearson Chi-square tests and Fisher's exact test.
We conducted 260 interviews in six locations of different socio-economic backgrounds in each city.
The most frequently mentioned extreme heat-related risk groups were the elderly (79.2%), children
(49.6%) and babies (21.5%). The most frequently reported protective measures were increased fluid
intake (73.1%) and avoiding exposure to the sun (50.8%). Knowledge about the heat plan was higher
in Lisbon (37.2%) than in Madrid (25.2%) (p-value = 0.03). Foreigners had less knowledge of risk
groups compared to locals. Heat plans were not widely known in Madrid and Lisbon. Nonetheless,
knowledge of practical concepts to face extreme heat, such as certain risk groups and protective
measures, was found. Our results were similar to comparable surveys where specific respondents’
groups were identified as less knowledgeable. This highlighted the importance of addressing these
groups when communicating public health messages on heat. Foreigners should be specifically
targeted to increase their awareness.
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1. Introduction

An increase in the number of unusually warm days has been observed at the global scale since
1950 [1,2]. In that context, the relationship between extreme heat and mortality has been widely
documented [3–7]. There is also evidence for a relationship between extreme heat and morbidity [8–10].

The impact of extreme heat on mortality is influenced by the existence and quality of health
services, living conditions such as housing, individual coping strategies and the existence of heat
plans [11,12]. Consequently, national action plans have been implemented to prevent and minimize
the impact of extreme heat on health in affected countries such as Portugal and Spain [13,14].

Heat-related risk perceptions can change according to personal experience and level of trust in
authorities [15]. Perceptions of extreme heat-related risks may influence community behavior [16,17].
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It is therefore important to understand the general population’s knowledge about national heat
plans, extreme heat-related risk groups, symptoms and protective measures. We conducted a survey
with residents in Lisbon and Madrid in order to assess that knowledge.

2. Materials and Methods

We carried out a cross-sectional observational study, using a questionnaire previously utilized in
Brussels and Amsterdam (see Appendix A) [18]. We conducted the survey in Lisbon on 20–22 June 2016
and in Madrid on 29 June–1 July 2016. This summer period was chosen to be able to ask about heat
awareness during a warm time. A team of two surveyors and a field coordinator carried out the survey
in each city. We used a convenience sample of passers-by located in six survey locations in each city
presenting different socio-economic backgrounds [19]. At least 20 interviews were carried out per
each of the 12 survey locations. Passers-by were asked to participate and provided verbal consent.
Interviews were conducted in Portuguese, Spanish or English. Individuals older than 12 years, living
in Lisbon or Madrid and speaking one of the survey languages were eligible for inclusion. We excluded
respondents who were not living in Lisbon or Madrid and without information on age, education
or nationality.

The questionnaire included questions on the demographics age, sex, nationality and mother
tongue. Locals or foreigners were categorized using nationality; locals were identified if respondents’
nationality was Portuguese in Lisbon or Spanish in Madrid, and foreigners if not. Mother tongue
was established according to the nationality of the respondent. We used open questions to ask
whether respondents could name any heat-related risk groups, symptoms for extreme heat, protective
measures against adverse heat-related health effects and responsibility to take actions about increases
in temperature, without providing the respondents with any answers. Multiple answers were
possible and we recorded each of the reported answers of the open questions in a check-box
format. We calculated the proportion of respondents who reported responses to these open questions.
In addition, respondents were asked whether they were familiar with the national heat plan, whether
they believed there has been an increase in temperature in the recent past, whether they considered
themselves sensitive to extreme heat and whether the government was doing enough to raise awareness
on this issue.

We compared the 12 survey locations that we had selected according to socio-economic
background. We compared the results between Lisbon and Madrid, using Pearson Chi-square Tests
and Fisher’s exact test when appropriate. A p-value (p) of <0.05 was considered to be statistically
significant based on two-sided tests. Data were analyzed using Stata 14 (StataCorp, College Station,
TX, USA).

Following the Portuguese and Spanish pertinent laws [20,21], the study was exempted from
ethical committee approval, since data related to individual health was not collected, nor were
individual names.

3. Results

3.1. Demographic Characteristics of Respondents

We conducted 260 interviews (129 in Lisbon and 131 in Madrid). There were no differences in
age or sex between Lisbon and Madrid (Table 1). In Lisbon, 12.4% of the respondents were foreigners
whereas 26.7% were in Madrid (p < 0.01) (Table 1). Forty-one percent of the respondents’ highest
educational level was high school, and 42.7% had a university degree. Foreigners had statistically
significant higher educational level than locals.



Int. J. Environ. Res. Public Health 2017, 14, 122 3 of 11

Table 1. Demographic characteristics of the survey respondents, Lisbon and Madrid 2016.

Demographic Characteristics
Lisbon Madrid

p-Value
n = 129 n = 131

n % n %

Male sex 62 48.1 68 51.9 0.54

Age

≤25 years old 21 16.3 27 20.6 0.49
26–65 years old 77 59.7 79 60.3
>65 years old 31 24.0 25 19.1

Educational level

None or primary 17 13.2 25 19.2 0.32
High school or vocational training 52 40.3 54 41.5
University degree 60 46.5 51 39.2

Nationality

Local (Portuguese or Spanish) 113 87.6 96 73.3 <0.01
Foreigners 16 12.4 35 26.7

The survey locations showed a proportion of males which ranged from 33% to 76% in the six
locations in Lisbon and from 38% to 64% in the six locations in Madrid. In Lisbon, the mean age among
the six locations ranged from 40 years old (standard deviation (SD) 13) to 55 (SD 22) years old and in
Madrid from 37 (SD 13) to 63 (SD 25) years old. The proportion of local respondents varied from 62%
to 100% in the six locations in Lisbon, whereas it varied from 45% to 94% in Madrid.

3.2. Knowledge about Risk Groups, Symptoms, Protective Measures, Heat Plan and
Government-Raised Awareness

With respect to heat-related risks, the elderly were recognized by the majority of respondents
(79.2%) (Table 2). Nearly half of the respondents also recognized children as vulnerable to heat (49.6%),
but only one-fifth specifically mentioned babies (21.5%) as a susceptible group. Respondents from
Lisbon more often mentioned the risk for infants, medically ill individuals and individuals with social
problems as compared to Madrid (Table 2).

Respondents were less knowledgeable on symptoms associated with extreme heat as compared
to the recognized protective measures. The more frequently reported symptoms were dehydration
(33.1% of the respondents), fatigue (21.9%) and dizziness (18.1%). The main protective measures were
increasing fluid intake (73.1%), avoiding exposure to the sun (50.8%), using appropriate clothing (26.9%)
and visiting green areas (26.1%). In Lisbon, respondents had a significantly higher understanding
of certain heat-related symptoms such as nausea, dehydration and low blood pressure compared to
Madrid (Table 2).

Thirty-one percent of the respondents had some general knowledge about the heat plan in their
country of residence (37.2% in Lisbon and 25.2% in Madrid (p = 0.03)). The knowledge about the plan
increased with age and educational level in Lisbon and Madrid, although not significantly. There was
no difference in knowledge between men and women. Among the respondents who knew about the
plan, the vast majority (79.7%) learned it through television and 10.1% through the Internet or social
media. Only 4.5% of the persons familiar with the plan knew it had been activated last year (Table 2).

Most of the respondents (55.8%) thought that their national government raised too little awareness
about extreme heat, but 40.0% found it to be adequate. In Lisbon, a higher proportion responded that
the awareness was too little (64.3%) compared to Madrid (47.3%) (p = 0.02) (Table 2).
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Table 2. Knowledge about extreme heat risk and policies, Lisbon and Madrid 2016.

Knowledge About Heat and Plan

Lisbon Madrid
p-Valuen = 129 n = 131

n % n %

Knowledge about the heat plan

Yes or some idea 48 37.2 33 25.2 0.03
No 81 62.8 98 74.8

Source of knowledge of the plan

Television 38 79.2 17 80.9 0.98
Internet/social media 5 10.4 2 9.5
Radio 5 10.4 2 9.5

Knowledge of heat plan activation

2015 (correct answer) 3 27.3 5 50 0.29
Other (wrong answer) 8 5.3 5 3.9
Don’t know 37 62.7 22 37.3

Knowledge of risk groups *

Elderly 102 79.1 104 79.4 0.94
Children 52 40.3 77 58.8 <0.05
Babies 50 38.7 6 4.6 <0.01
Pregnant women 8 6.2 7 5.3 0.76
Medically-ill people 47 36.4 21 16.1 <0.01
Socially isolated people 3 2.3 1 0.7 0.30
Social problems 6 4.6 0 0.0 <0.05
Extreme physical effort 2 1.5 8 6.1 0.05
Obese people 6 4.6 8 6.1 0.60
Don’t know 4 3.1 9 6.9 0.15

Knowledge of symptoms *

Headache 15 11.6 21 16.0 0.32
Sunburn 14 10.8 7 5.3 0.10
Fatigue 31 24.0 26 19.8 0.41
Sweating 20 15.5 15 11.5 0.35
Nausea 21 16.2 6 4.5 <0.01
Muscle cramps 1 0.7 0 0.0 0.31
Dehydration 52 40.3 34 25.9 0.01
Dizziness 7 5.4 40 30.5 <0.01
Low blood pressure 23 17.8 10 7.6 0.01
Don’t know 5 3.8 11 8.8 0.10

Knowledge of protective measures *

Increased fluid intake 95 73.6 95 72.5 0.84
Avoid exposure to sun 83 64.3 49 37.4 <0.01
Keep windows closed 3 2.3 3 2.3 0.95
Adjust clothing 56 43.4 14 10.7 <0.01
Visit green areas 48 37.2 20 15.2 <0.01
Cool the body 13 10.8 15 11.4 0.9
Use fan or airconditioning 15 11.6 11 8.4 0.5
Avoid physical activity 6 4.6 3 2.3 0.18
Adjust diet 2 1.5 11 8.4 0.01
Use sunscreen 36 27.9 24 18.3 0.09
Use of sunglasses 4 3.1 6 4.6 0.05
Don’t know 0 0.0 8 6.2 <0.01

* Each response refers to a separate open question. The proportion of responses for each of the open questions is
presented. p-values were calculated for each of the responses.
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3.3. Personal Susceptibility, Increase in Temperature and Responsibilities

More than half of the respondents considered themselves not or only slightly sensitive to extreme
heat and no difference was observed between Lisbon and Madrid. A majority (74.1%) believed there
has been an increase in temperature in the recent past (lower in Lisbon (66.7%) than in Madrid (81.5%)
(p = 0.02)). When respondents were asked who was responsible for taking actions against this increase,
66.7% considered the national government responsible, whereas 22.5% referred to citizens, 19.7% to
the municipality, 12.8% to private companies and 8.1% believed everybody was responsible (Table 3).

Table 3. Beliefs on personal heat susceptibility, increase in temperature and responsibility, Lisbon and
Madrid 2016.

Beliefs on Heat Susceptibility, Increase in
Temperature and Responsibility

Lisbon Madrid

p-Valuen = 129 n = 131

n % n %

Sensitive to heat

Very much 47 36.4 43 32.8 0.20
Little or not 82 63.5 85 64.8
Don’t know 0 0 3 2.3

Sufficient awareness by government

Too little 83 64.3 62 47.3 0.02
Adequate 42 32.5 62 47.3
Too much 2 1.5 1 0.7
Don’t know 2 1.5 6 4.6

Believe increase in temperature

No 29 22.5 17 13.1 0.02
Yes 86 66.7 106 81.5
Don’t know 14 10.8 7 5.4

Responsibility to take actions about increase in temperature *

Government 92 71.3 80 62 0.11
Everybody 3 2.3 18 13.7 <0.01 **
Citizens 41 31.7 17 13.2 <0.01
Municipalities 46 35.6 5 3.8 <0.01
Private sector 31 24.0 2 1.5 <0.01 **
Don´t know 15 11.6 15 11.45 0.96

* Each response refers to a separate open question. The proportion of responses for each of the open questions is
presented. We used Pearson Chi-square tests or Fisher’s exact test ** when appropriate. p-values were calculated
for each of the responses.

3.4. Nationality and Knowledge about Heat

Eighty percent of the respondents were locals (87.6% in Lisbon and 73.3% in Madrid). Locals were
significantly older and had a lower educational level in comparison with foreigners (Table 4).

Despite having lower educational levels, locals were significantly more knowledgeable about
certain extreme heat-related risk groups compared to foreigners. These risks groups were the elderly
(82.3% recognized by locals vs. 66.7% by foreigners (p = 0.01)), and babies (24.4% vs. 9.8% (p = 0.02)).
Locals were also more aware of symptoms such as dehydration (35.4% of locals vs. 23.5% of foreigners
(p = 0.1)) and fatigue (23.4% vs. 15.7% (p = 0.23)) and about protective measures such as avoiding
exposure to the sun (52.6% of locals vs. 43.1% of foreigners (p = 0.22)), and about the existence of the
heat plan in general (32.0% vs. 27.4% (p = 0.52)); these results were not significant. Out of the foreigners
(n = 52), respondents whose mother tongue was Portuguese in Lisbon and Spanish in Madrid had a
higher knowledge about the existence of the heat plan (42.3%) than foreigners with another mother
language (12.0%) (p = 0.01).

Locals believed more frequently that the government was responsible for the increase of the
temperature compared to foreigners (70.0% vs. 52.9% (p = 0.03)). They felt more often that the
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government raised too little awareness (57.9% vs. 47.1%, (p = 0.2)). Locals also thought less
frequently that average temperatures had increased compared to foreigners (70.6% vs. 88.2% (p = 0.03)).
These differences in nationality did not change when stratified by educational level.

Table 4. Age and educational level by nationality, Lisbon and Madrid 2016.

Age and Educational Level
Locals Foreigners

p-Value
n = 209 n = 51

n % n %

Age

≤25 years old 35 16.7 13 25.5 <0.01
26–65 years old 118 56.5 38 74.5
>65 years old 56 26.8 0 0

Educational level

None or primary 40 19.2 2 3.9 <0.01
High school or vocational training 77 37.0 29 56.9
University degree 91 43.7 20 39.2

4. Discussion

Our study showed that less than a third of the respondents had knowledge about the existence of
a national heat plan, whereas practical concepts to face extreme heat, such as knowledge of risk groups
and protective measures, were widely recognized.

Regular exposure to extreme heat in Lisbon and Madrid can explain the knowledge of some of
the practical measures to be protected against the heat. Also, the low perception of being sensitive
to heat can be explained by the regular exposure to heat. Previous experience from a natural hazard
without direct damage can decrease the risk perception [15,22]. A very remote perception of risk may
mean less perceived need for information and it has been reported as a reason for low knowledge of
the heat plan [23]. This perception could mean avoidant behavior towards preventive measures [17].

Locals also had a better knowledge about certain risk groups, symptoms and protective measures
and knew better about the heat plan when compared with foreigners, despite having a lower education.
This could be explained by locals being more exposed to local media and better targeted by local
campaign messages [24]. This is also supported by our finding of greater heat plan knowledge
in foreigners whose mother tongue was Portuguese or Spanish (in Lisbon or Madrid) compared
to foreigners from countries speaking other languages. This can be explained by communication
materials mostly being disseminated in Portuguese for Lisbon and in Spanish for Madrid [14], which
may be less effective for residents of other nationalities. Evidence suggests that immigrants who are
comfortable with the local language are more exposed to health information and have a higher trust
in it than those who do not master the language [25]. The use of other languages for communication
materials on heat should be piloted in neighborhoods with high proportions of foreigners. Individuals
from other nationalities belonging to risk groups should be specifically addressed by their general
practitioners in Lisbon and Madrid in order to enhance the recommendations to face extreme heat.

Similar surveys in Brussels and Amsterdam [18] identified a difference in knowledge among
respondents with different educational levels where respondents with a lower educational level
reported a lower knowledge. Consequently, it was recommended to target awareness-raising
campaigns at citizens with a lower educational level in Brussels and Amsterdam. Our findings in
Lisbon and Madrid show that educational level is not significantly associated with a lower knowledge
about the plan. This difference between the study in Brussels and Amsterdam and our study may be
due to education not being such an influencing factor on where citizens are more regularly exposed to
extreme heat, such as in Lisbon and Madrid. We showed that citizens from other nationalities were less
knowledgeable, independent of educational level, and should be specifically targeted. Both studies
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identified specific groups; therefore, they highlight the importance of addressing specific groups when
communicating public health messages on heat.

The familiarity with the existing national heat plans was lower in Madrid (25.2%) than in Lisbon
(37.2%), Amsterdam (33.1%) and Brussels (39.3%) [18]. When compared with other northern European
cities such as London, Norwich, Brussels and Amsterdam [18,26], respondents in Lisbon and Madrid
more often stated that their government provided too little awareness about extreme heat. This may
be related to citizens in these two cities being less knowledgeable about the government’s actions,
such as the heat plan, therefore feeling that their governments do not inform them enough. National
and region-specific adapted campaigns about heat plans, specific groups and measures are therefore
recommended [3]. Further qualitative methods could be used for in-depth understanding of the
reasons for this knowledge.

The main limitation of our study is the small sample which doesn´t allow generalizability to the
cities of Lisbon and Madrid. Nonetheless, these results provide insight on the knowledge and attitudes
of citizens to health risks and heat plans. Another important limitation is that nationality was used as
a proxy for the respondents’ mother tongue while that may not have been the case.

5. Conclusions

In Madrid and Lisbon, citizens’ knowledge of the impact of extreme heat was higher for practical
concepts such as certain risk groups and protective measures than for the existence of a national heat
plan. This practical knowledge can have public health implications, where the general population
can be mindful of identifying those people at risk. Foreigners were less aware than locals, despite
having a higher educational level. Knowledge of heat-related risk groups and how citizens can protect
themselves from extreme heat should be improved. Tailored and targeted approaches should be
considered during health campaigns to reach residents from other nationalities.
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Appendix A. Questionnaire of the study (English version).

Introduction

Good morning/afternoon. We are researchers from the Université catholique de Louvain, and we
are trying to improve services with respect to extreme heat in Madrid. May I ask you some questions
about this? This will take around 5 minutes.

Thank you for your time. This study is on the perception of the general public on extreme heat
and the “National Heat Plan”, to find out to what extent people are familiar with it. This is important,
also since there will be an increase in the number of heatwaves due to climate change. This study has
been carried out in Lisbon, Brussels, Amsterdam, as part of a European project.

Questions

(1) Do you live in Madrid?

� Yes
� No→ If no, not eligible for this study!
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(2) For how many years have you lived in Madrid?
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□ Government  □ Madrid City hall  □ Private sector  □ Citizens  □ I don’t know  
(13) Do you have any other remarks / comments on extreme heat that might be of interest for us?  

 

(14) Gender  
□ Male  □ Female  

(15) What is your age? 
(16) What is your educational level?  

□ None  
□ Completed primary school  
□ Completed lower vocational education  
□ Completed general secondary education  
□ Completed secondary vocational education  
□ Completed senior general or pre-university education  
□ Completed college or university studies  

(17) What is your nationality? 

Closure  

Thank you very much for your participation. If you want to receive a short summary of our 
results, you can provide us with your email address. This will not be used for any other purpose.  

 
 

Interviewer comments 
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(3) Are you aware of the existence of a “National Heat Plan” in which is activated if high temperatures
are predicted for several days?

� Yes→ go to question 4
� No, but I know that some measures exist→ go to question 4
� No→ go to question 6

(4) Where did you hear about this plan?

� Television
� Radio
� Newspaper
� Internet/social media
� Through relatives/friends
� In the street

� Other way, namely
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□ Government  □ Madrid City hall  □ Private sector  □ Citizens  □ I don’t know  
(13) Do you have any other remarks / comments on extreme heat that might be of interest for us?  

 

(14) Gender  
□ Male  □ Female  

(15) What is your age? 
(16) What is your educational level?  

□ None  
□ Completed primary school  
□ Completed lower vocational education  
□ Completed general secondary education  
□ Completed secondary vocational education  
□ Completed senior general or pre-university education  
□ Completed college or university studies  

(17) What is your nationality? 

Closure  

Thank you very much for your participation. If you want to receive a short summary of our 
results, you can provide us with your email address. This will not be used for any other purpose.  

 
 

Interviewer comments 
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(5) Do you know in which year the heat plan was activated the last time?
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□ Government  □ Madrid City hall  □ Private sector  □ Citizens  □ I don’t know  
(13) Do you have any other remarks / comments on extreme heat that might be of interest for us?  

 

(14) Gender  
□ Male  □ Female  

(15) What is your age? 
(16) What is your educational level?  

□ None  
□ Completed primary school  
□ Completed lower vocational education  
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(6) Some people are more sensitive to extreme heat. Can you name some groups of people who have
a higher risk for health effects due to extreme heat? (Don’t provide respondent with the options
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� Elderly
� Newborns/babies
� Children
� People who take certain kind of medication/patients (medically-ill people)
� Obese
� Handicapped people or with mobility problems
� People who are socially isolated (homeless persons/migrants)
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� Other, namely
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� I don’t know

(7) There are ways in which you can protect yourself from extreme heat. Do you know some things
you could do to prevent health effects from extreme heat? (Don’t provide respondent with the
options below! But please select the option(s) that best approximate the responder’s answer.)

� Increase consumption of fluids (water/soft drinks)
� Stay inside during the warmest times of the day
� Keep windows closed when the temperature outdoors is higher than indoors
� Adjust your clothing (light materials, light colours)
� Visiting green areas (forest, park, etc.)
� Cooling your body, e.g., by taking a shower, bath or swimming
� Using a fan or air-conditioning
� Avoid physical activity (sports)
� Other, namely
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(8) Do you know which are the symptoms associated with the extreme heat? (Don’t provide
respondent with the options below! But please select the option(s) that best approximate the
responder’s answer).

� Headache
� Sunburn
� Fatigue
� Profuse sweating
� Nausea
� Muscle cramps

� Others
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� I don’t know

(9) Do you consider yourself sensitive for extreme heat?

� Very much � Somewhat � Not at all � I don’t know

(10) Do you think the government raises enough awareness for extreme heat?

� Too little � Just enough � Too much

(11) Do you think there is an increase in temperature in the last years?

� Yes � No � I don’t know

(12) Who do you think should be responsible to take measures against the increase in temperature?

� Government � Madrid City hall � Private sector � Citizens � I don’t know

(13) Do you have any other remarks/comments on extreme heat that might be of interest for us?
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Interviewer comments 
 

 

References  

1. Riebeek, H. Global Warming : Feature Articles Global Warming. Available online: 
http://earthobservatory.nasa.gov/Features/GlobalWarming/page2.php (accessed on 17 November 2016). 

2. Intergovernmental Panel on Climate Change. Managing the Risks of Extreme Events and Disasters to 
Advance Climate Change Adaptation. Available online: https://www.ipcc.ch/pdf/special-
reports/srex/SREX_Full_Report.pdf\npapers2://publication/uuid/41AD43FB-2529-4ACD-AD33-4C2D0AB 
4A0F3\nhttp://ipcc-wg2.gov/SREX/ (accessed on 10 November 2016). 

3. Oudin Åström. D.; Schifano, P.; Asta, F.; Lallo, A.; Michelozzi, P.; Rocklöv, J.; Forberg, B. The effect of heat 
waves on mortality in susceptible groups: A cohort study of a Mediterranean and a northern European 
city. Environ. Heal 2015, 14, 30. 

4. Basu, R. High ambient temperature and mortality: A review of epidemiologic studies from 2001 to 2008. 
Environ. Health 2009, 8, 40. 

5. Basu, R.; Samet, J.M. Relation between elevated ambient temperature and mortality: A review of the 
epidemiologic evidence. Epidemiol. Rev. 2002, 24, 190–202. 

6. McMichael, A.J.; Wilkinson, P.; Kovats, R.S.; Pattenden, S.; Hajat, S.; Armstrong, B.; Vajanapoom, N.; Niciu, 
E.M.; Mahomed, H.; Kingkeow, C.; et al. International study of temperature, heat and urban mortality: The 
“ISOTHURM” project. Int. J. Epidemiol. 2008, 37, 1121–1131.  

7. Bell, M.L.; O’Neill, M.S.; Ranjit, N.; Borja-Aburto, V.H.; Cifuentes, L.A.; Gouveia, N.C. Vulnerability to heat-
related mortality in Latin America: A case-crossover study in Sao Paulo, Brazil, Santiago, Chile and Mexico 
City, Mexico. Int. J. Epidemiol. 2008, 37, 796–804.  

8. Michelozzi, P.; Accetta, G.; De Sario, M.; D’Ippoliti, D.; Marino, C.; Baccini, M.; Biggeri, A.; Anderson, H.R.; 
Katsouyanni, K.; Ballester, F.; et al. High temperature and hospitalizations for cardiovascular and 
respiratory causes in 12 European cities. Am. J. Respir. Crit. Care Med. 2009, 179, 383–389. 

9. Knowlton, K.; Rotkin-Ellman, M.; King, G.; Margolis, H.G.; Smith, D.; Solomon, G.; Trent, R.; English, P. 
The 2006 California heat wave: Impacts on hospitalizations and emergency department visits. Environ 
Health Perspect. 2009, 117, 61–67. 

References

1. Riebeek, H. Global Warming: Feature Articles Global Warming. Available online: http://earthobservatory.
nasa.gov/Features/GlobalWarming/page2.php (accessed on 17 November 2016).

2. Intergovernmental Panel on Climate Change. Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation. Available online: https://www.ipcc.ch/pdf/special-reports/srex/
SREX_Full_Report.pdf (accessed on 10 November 2016).

3. Oudin Åström, D.; Schifano, P.; Asta, F.; Lallo, A.; Michelozzi, P.; Rocklöv, J.; Forberg, B. The effect of heat
waves on mortality in susceptible groups: A cohort study of a Mediterranean and a northern European city.
Environ. Heal 2015, 14, 30.

4. Basu, R. High ambient temperature and mortality: A review of epidemiologic studies from 2001 to 2008.
Environ. Health 2009, 8, 40. [CrossRef] [PubMed]

5. Basu, R.; Samet, J.M. Relation between elevated ambient temperature and mortality: A review of the
epidemiologic evidence. Epidemiol. Rev. 2002, 24, 190–202. [CrossRef] [PubMed]

6. McMichael, A.J.; Wilkinson, P.; Kovats, R.S.; Pattenden, S.; Hajat, S.; Armstrong, B.; Vajanapoom, N.;
Niciu, E.M.; Mahomed, H.; Kingkeow, C.; et al. International study of temperature, heat and urban mortality:
The “ISOTHURM” project. Int. J. Epidemiol. 2008, 37, 1121–1131. [CrossRef] [PubMed]

7. Bell, M.L.; O’Neill, M.S.; Ranjit, N.; Borja-Aburto, V.H.; Cifuentes, L.A.; Gouveia, N.C. Vulnerability to
heat-related mortality in Latin America: A case-crossover study in Sao Paulo, Brazil, Santiago, Chile and
Mexico City, Mexico. Int. J. Epidemiol. 2008, 37, 796–804. [CrossRef] [PubMed]

8. Michelozzi, P.; Accetta, G.; De Sario, M.; D’Ippoliti, D.; Marino, C.; Baccini, M.; Biggeri, A.; Anderson, H.R.;
Katsouyanni, K.; Ballester, F.; et al. High temperature and hospitalizations for cardiovascular and respiratory
causes in 12 European cities. Am. J. Respir. Crit. Care Med. 2009, 179, 383–389. [CrossRef] [PubMed]

9. Knowlton, K.; Rotkin-Ellman, M.; King, G.; Margolis, H.G.; Smith, D.; Solomon, G.; Trent, R.;
English, P. The 2006 California heat wave: Impacts on hospitalizations and emergency department visits.
Environ Health Perspect. 2009, 117, 61–67. [CrossRef] [PubMed]

10. Lin, S.; Luo, M.; Walker, R.J.; Liu, X.; Hwang, S.-A.; Chinery, R. Extreme high temperatures and hospital
admissions for respiratory and cardiovascular diseases. Epidemiology 2009, 20, 738–746. [CrossRef] [PubMed]

11. Díaz, J.; Carmona, R.; Mirón, I.J.; Ortiz, C.; Linares, C. Comparison of the effects of extreme temperatures on
daily mortality in Madrid (Spain), by age group: The need for a cold wave prevention plan. Environ Res.
2015, 143, 186–191. [CrossRef] [PubMed]

12. Benmarhnia, T.; Bailey, Z.; Kaiser, D.; Auger, N.; King, N.; Kaufman, J. A difference-in-differences approach
to assess the effect of a heat action plan on heat-related mortality, and differences in effectiveness according
to gender, age, and socioeconomic status (Montreal, Quebec). Environ. Health Perspect. 2016, 124, 1694–1699.
[CrossRef] [PubMed]

13. Comision Interministerial. Plan Nacional de Actuaciones Preventivas de Los Efectos del Exceso de
Temperaturas Sobre la Salud Año 2014. Available online: http://www.msssi.gob.es/ciudadanos/
saludAmbLaboral/planAltasTemp/2015/docs/Plan_Nacional_de_Exceso_de_Temperaturas_2015.pdf
(accessed on 14 November 2016).

14. Direcção de Serviços de Prevenção da Doença e Promoção da Saúde Divisão de Saúde Ambiental e
Ocupacional. Available online: http://www.dgs.pt/documentos-e-publicacoes/plano-de-contingencia-
para-temperaturas-extremas-adversas-modulo-calor-2014.aspx (accessed on 14 November 2016).

http://earthobservatory.nasa.gov/Features/GlobalWarming/page2.php
http://earthobservatory.nasa.gov/Features/GlobalWarming/page2.php
https://www.ipcc.ch/pdf/special-reports/srex/SREX_Full_Report.pdf
https://www.ipcc.ch/pdf/special-reports/srex/SREX_Full_Report.pdf
http://dx.doi.org/10.1186/1476-069X-8-40
http://www.ncbi.nlm.nih.gov/pubmed/19758453
http://dx.doi.org/10.1093/epirev/mxf007
http://www.ncbi.nlm.nih.gov/pubmed/12762092
http://dx.doi.org/10.1093/ije/dyn086
http://www.ncbi.nlm.nih.gov/pubmed/18522981
http://dx.doi.org/10.1093/ije/dyn094
http://www.ncbi.nlm.nih.gov/pubmed/18511489
http://dx.doi.org/10.1164/rccm.200802-217OC
http://www.ncbi.nlm.nih.gov/pubmed/19060232
http://dx.doi.org/10.1289/ehp.11594
http://www.ncbi.nlm.nih.gov/pubmed/19165388
http://dx.doi.org/10.1097/EDE.0b013e3181ad5522
http://www.ncbi.nlm.nih.gov/pubmed/19593155
http://dx.doi.org/10.1016/j.envres.2015.10.018
http://www.ncbi.nlm.nih.gov/pubmed/26496852
http://dx.doi.org/10.1289/EHP203
http://www.ncbi.nlm.nih.gov/pubmed/27203433
http://www.msssi.gob.es/ciudadanos/saludAmbLaboral/planAltasTemp/2015/docs/Plan_Nacional_de_Exceso_de_Temperaturas_2015.pdf
http://www.msssi.gob.es/ciudadanos/saludAmbLaboral/planAltasTemp/2015/docs/Plan_Nacional_de_Exceso_de_Temperaturas_2015.pdf
http://www.dgs.pt/documentos-e-publicacoes/plano-de-contingencia-para-temperaturas-extremas-adversas-modulo-calor-2014.aspx
http://www.dgs.pt/documentos-e-publicacoes/plano-de-contingencia-para-temperaturas-extremas-adversas-modulo-calor-2014.aspx


Int. J. Environ. Res. Public Health 2017, 14, 122 11 of 11

15. Wachinger, G.; Renn, O.; Begg, C.; Kuhlicke, C. The risk perception paradox-implications for governance
and communication of natural hazards. Risk Anal. 2013, 33, 1049–1065. [CrossRef] [PubMed]

16. Sjoberg, L. Factors in risk perception. Risk Anal. 2000, 20, 1–11. [CrossRef] [PubMed]
17. Wolf, J.; Adger, W.N.; Lorenzoni, I. Heat waves and cold spells: An analysis of policy response and

perceptions of vulnerable populations in the UK. Environ. Plan. 2010, 42, 2721–2734. [CrossRef]
18. Van Loenhout, J.A.F.; Guha-Sapir, D. How resilient is the general population to heatwaves? A knowledge

survey from the ENHANCE project in Brussels and Amsterdam. BMC Res. Notes 2016, 9, 499. [CrossRef]
[PubMed]

19. Diaz, J. Estudio de Salud de la Ciudad de Madrid 2014. Available online: http://www.madridsalud.es/
publicaciones/OtrasPublicaciones/EstudioSaludCiudadMadrid.pdf (accessed on 14 November 2016).

20. Ley 14/2007, de 3 de Julio, de Investigación Biomédica. Available online: https://www.boe.es/boe/dias/
2007/07/04/pdfs/A28826-28848.pdf (accessed on 30 November 2016).

21. Social CI e Intervencao. Aspetos a Considerar Para Aplicação a Realizacao de Investigacao Ética.
Available online: http://www.cis.iscte-iul.pt/files/Research/LAPSO/ethicsguidelines2013PT.pdf (accessed
on 30 November 2016).

22. Scolobig, A.; De Marchi, B.; Borga, M. The missing link between flood risk awareness and preparedness:
Findings from case studies in an Alpine Region. Nat Hazards. 2012, 63, 499–520. [CrossRef]

23. Leiserowitz, A.A. American risk perceptions: Is climate change dangerous? Risk Anal. 2005, 25, 1433–1442.
[CrossRef] [PubMed]

24. Kreuter, M.W.; Lukwago, S.N.; Bucholtz, R.D.; Clark, E.M.; Sanders-Thompson, V. Achieving cultural
appropriateness in health promotion programs: Targeted and tailored approaches. Health Educ. Behav. 2003,
30, 133–146. [CrossRef] [PubMed]

25. Clayman, M.L.; Manganello, J.A.; Viswanath, K.; Hesse, B.W.; Arora, N.K. Providing health messages to
Hispanics/Latinos: Understanding the importance of language, trust in health information sources, and
media use. J. Health Commun. 2010, 15, 252–263. [CrossRef] [PubMed]

26. Abrahamson, V.; Wolf, J.; Lorenzoni, I.; Fenn, B.; Kovats, S.; Wilkinson, P.; Adger, W.N.; Raine, R.
Perceptions of heatwave risks to health: Interview-based study of older people in London and Norwich, UK.
J. Public Health 2009, 31, 119–126. [CrossRef] [PubMed]

© 2017 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1111/j.1539-6924.2012.01942.x
http://www.ncbi.nlm.nih.gov/pubmed/23278120
http://dx.doi.org/10.1111/0272-4332.00001
http://www.ncbi.nlm.nih.gov/pubmed/10841699
http://dx.doi.org/10.1068/a42503
http://dx.doi.org/10.1186/s13104-016-2305-y
http://www.ncbi.nlm.nih.gov/pubmed/27894334
http://www.madridsalud.es/publicaciones/OtrasPublicaciones/EstudioSaludCiudadMadrid.pdf
http://www.madridsalud.es/publicaciones/OtrasPublicaciones/EstudioSaludCiudadMadrid.pdf
https://www.boe.es/boe/dias/2007/07/04/pdfs/A28826-28848.pdf
https://www.boe.es/boe/dias/2007/07/04/pdfs/A28826-28848.pdf
http://www.cis.iscte-iul.pt/files/Research/LAPSO/ethicsguidelines2013PT.pdf
http://dx.doi.org/10.1007/s11069-012-0161-1
http://dx.doi.org/10.1111/j.1540-6261.2005.00690.x
http://www.ncbi.nlm.nih.gov/pubmed/16506973
http://dx.doi.org/10.1177/1090198102251021
http://www.ncbi.nlm.nih.gov/pubmed/12693519
http://dx.doi.org/10.1080/10810730.2010.522697
http://www.ncbi.nlm.nih.gov/pubmed/21154097
http://dx.doi.org/10.1093/pubmed/fdn102
http://www.ncbi.nlm.nih.gov/pubmed/19052099
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Demographic Characteristics of Respondents 
	Knowledge about Risk Groups, Symptoms, Protective Measures, Heat Plan and Government-Raised Awareness 
	Personal Susceptibility, Increase in Temperature and Responsibilities 
	Nationality and Knowledge about Heat 

	Discussion 
	Conclusions 
	A. Questionnaire of the study (English version). 

