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1. Background 

For many years, the negative effects of temperature variations on health have been 

recognised. Excessive and sustained heat increase mortality, especially in older 

people and people with suffering from multiple chronic pathologies. It is known that 

prolonged periods of extremely hot weather cause a higher rate of mortality that 

varies between 12% and 40% in developed countries.  

The heat wave in Europe in the summer of 2003 resulted in an increase in mortality 

in various countries, including our own.  In Catalonia, during the weeks of 3 to 16 

August when the average maximum temperatures reached 35º C, the mortality rate 

recorded exceeded by 53% the values for mortality registered during the same 

weeks in 2002.  

 

 

 

 

 

 

 

 

Figure 1.  Deaths of residents in seven municipalities in Catalonia: l’Hospitalet de Llobregat, 

Manresa, Mataró, Santa Coloma de Gramenet, Sabadell, Terrassa and Barcelona, during 

the months of July and August 2003.  
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In addition to a rise in mortality, there was also an increase in the number of 

unscheduled hospital admissions in Catalonia; these increased by 7.5% in July and 

August 2003, with respect to the same months in 2002.  The increase in the number 

of admissions was concentrated in the period of 7 to 20 August, which coincided with 

the most elevated and sustained temperature increases.  

On the basis of this experience, in 2004 (on 26 May) the first Action plan to prevent 

the effects of a heat wave on health (POCS) was put into operation and action plans 

were also implemented in 2005, 2006, 2007 and 2008.  Based on the actions that 

were part of the implementation of the plan, during the summer of 2008, the following 

conclusions were drawn that summarise the situation that Catalonia experienced 

during that season in terms of heat (report November 2008):  

·  On 5, 6 and 7 August, a POCS alert phase 2 was activated, as the Meteorological Service 

of Catalonia forecast a level 2 meteorological risk situation throughout Catalonia. 

·  In general, no significant increase in the number of deaths was observed in the ten 

sentinel municipalities. Data were similar to those recorded in previous years with normal 

meteorological conditions. There were no significant differences from 2007. 

·  Neither was an increase observed in the data concerning in-hospital deaths. 

·  Preventive action has provided good results in attending to and monitoring the health of 

the population. 

·   In all health regions, the census of people at risk due to heat was updated, reaching 

practically 100% of primary healthcare centres.  People were attended to at home in 

almost 80.5% of cases and 40.4% were attended to at PHCs (84% and 48% for the 

previous year).  

·  Contacts have been established with the social services in between 68% and 95% of 

cases and the censuses have been verified in all health regions, showing great variability 

among them.  

·  Leaflets providing information on preventive measures were distributed in almost 100% of 

PHCs throughout Catalonia; some health regions used their own material and others 

organised talks and other events. This, together with the identification of patients at risk 
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and the task of the professionals has meant it has been easier to maintain the stability of 

the service provided by healthcare centres throughout the summer months. 

·  Sanitat Respon was basically aimed at keeping contact with the emergency services, 

social healthcare centres and the population in general. It is important to highlight the 

support service provided to PHTs in the monitoring of patients based on previously 

established criteria and in accordance with the primary healthcare professionals who so 

required (137 patients, 432 follow-up phone calls). The result has proved most satisfactory. 

·  The healthcare activity carried out and the number of in-hospital deaths occurring in the 

summer months of 2008 were similar to those of other years, not reaching the figures 

recorded in the summer of 2003.  Any differences observed this year were due to the fact 

that more hospitals provided data.  

·  Due to the Meteorological Service of Catalonia’s warning of a potential heat wave 

between 5 and 7 August, the Directorate-General for Civil Defence activated the alert 

phase of PROCICAT. 

·  The ACM informed all the town and city councils and associated local authorities of the 

need to devise local, specific plans in case of emergency situations. It also highlighted the 

information that was needed in order to respond well to such situations.  In addition, an 

informative article was published in the ACM magazine, which is sent to all town and city 

councils. The information campaign was also posted on the ACM website throughout the 

summer.   

·   The ACM informed all town and city councils and associated local authorities of the need 

to devise local, specific plans in case of emergency situations. It also highlighted the 

information that was needed in order to respond well to such situations.  In addition, an 

informative article was published in the magazine Catalunya Municipal. An information 

note was also posted on the website throughout the summer.   

·  The Ministry of Health distributed 525,000 fans and 525,000 posters to health centres, 

primary healthcare centres, XHUP hospitals, MHC, PADES and dispensaries. 

·  Nearly 2,000 information leaflets were distributed to residences and day centres for the 

elderly belonging to the Ministry or that are managed by the ICASS, and to the Ministry’s 

territorial services. The Inspection Service also distributed these to private residences and 

day centres for the elderly and to centres collaborating with the ICASS programmes. 

·  The leaflet  “Working in hot environments” was distributed to different professional 

institutions and organisations. A total of 4,195 units were distributed.  
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2. Objectives of the Plan  

The objectives of the Action plan to prevent the effects of a heat wave on health 

(POCS) are essentially, as follows: 

1. To predict, as far in advance as is rendered possible by the technical means 

available, any possible meteorological risk situation. 

2. To minimise the negative effects of heat on the population of Catalonia, 

especially the groups most at risk: the elderly, especially those aged over 75, 

newborn babies, people with physical or mental disabilities that limit their 

ability to care for themselves, people with chronic illnesses, frail people living 

alone, people at high social risk, patients using medication that acts on the 

central nervous system, people participating in strenuous physical activity or 

who must spend time outdoors or perform physical activity outdoors (including 

work), etc. 

3. To coordinate the measures and resources currently available in Catalonia in 

order to deal with a possible heat wave. 

 

3. Actions to carry out to achieve the proposed 

objectives 

·   Objective 1  

a) To predict, as far in advance as is rendered possible by the technical 

means available, any possible meteorological risk situation due to heat 
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(from 1 June to 30 September). In order to fulfil this objective, the following 

actions must be carried out: 

·  Record the daily temperatures registered (maximum and minimum) and 

the humidity as well as the two-day forecast for 10 towns in Catalonia:  

Barcelona, l’Hospitalet de Llobregat, Manresa, Mataró, Santa Coloma de 

Gramenet, Sabadell, Terrassa, Girona, Lleida and Tarragona. 

·  Assess the forecasts on the basis of prior warnings (up to 96 hours in 

advance) and warnings of meteorological situations of risk (MRS). There 

are two types of warnings:  

i. A warning of an extreme maximum temperature (level 1): a 

level 1 MRS warning will be issued when for the following 36 

hours, the 98 percentile for maximum daily temperature is 

forecast to be exceeded. 

ii. A warning of a heat wave (level 2): a level 2 MRS warning will 

be issued when it is forecast for the 98 percentile for 

maximum daily temperature to be exceeded over three 

consecutive days. 

Each of the levels of MRS warning may be issued or cancelled in 

two independent areas (shown in Annex 1): 

i. inland 

ii. coastal and pre-coastal 

b) Daily monitoring of funeral data from the same ten municipalities, recording 

deaths, age and sex.  

This information is complemented with data on daily mortalities at four 

hospitals in Barcelona. 
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c) Daily monitoring of coroner-certified deaths in the same ten municipalities 

and of deaths from heat stroke throughout Catalonia. 

d) To ensure coordination by the Ministry of Health and Consumer Affairs, 

within the framework of the Preventive action plan against the effects of 

excess temperatures on health. 

 

·  Objective 2  

To minimise the negative effects of a heat wave on the health of the population of 

Catalonia. 

In order to fulfil this objective, the following actions must be carried out: 

a) Recommendations for the general public (Annex 2). There is an 

information leaflet that is available at all PHCs, as well as at all 

dispensaries (Annex 3); moreover, information will be made available via 

the Sanitat Respon hotline. These deal with all queries in respect of the 

heat wave. 

b) Recommendations for healthcare professionals working with populations at 

risk in PHCs, MHCs, social healthcare centres, hospitals or mental health 

institutions (Annex 4). 

c) Recommendations for old people’s homes. The Ministry of Social Action 

and Citizenship will distribute leaflets to all old people’s homes, as well as 

to municipal social services (Annex 5). 

d) Recommendations for the workplace. The Ministry of Employment will 

distribute its leaflet of recommendations ”Working in hot environments” 

(Annex 6) and its document ”Thermal environment in the heat” 

http://www.gencat.cat/treball/doc/doc_38103098_1.pdf. 
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·  Action phases 

Phase 0 

a) This phase will be put into operation from 1 June to 15 September and 

includes the following actions: 

a) Communication to the general population of what a heat wave is and 

general recommendations using an information leaflet (Annex 3) 

available in all primary healthcare centres in Catalonia, 

dispensaries and outpatient units of acute care hospitals. This last 

activity is included in the framework of activities for health 

promotion and illness prevention under the current agreement on 

pharmaceutical attention between the Council of the Guild of 

Chemists of Catalonia and the Ministry of Health. 

b) Drawing up at each PHC, mental healthcare centre, home care 

teams (PADES), acute care centres, social healthcare institutions, 

mental health care institutions and old people’s homes of an action 

plan with measures to guarantee sufficient support for the elderly 

and frail. The plan must include general preventive measures, 

specific measures for people at risk (Annex 4), the communication 

circuit with social services (cross-referenced risk censuses) and the 

actions foreseen in case of a heat wave. 

c) Preparation at each PHC of an updated census of people at greatest 

risk, which must be checked with the regional social services.  

d) Daily gathering of temperature data provided by the Meteorological 

Service of Catalonia and of deaths (data obtained from funeral 

services) in the ten sentinel municipalities.  
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Phase 1  

 

This phase will be active during the period 15 June to 31 August and the 

following actions are provided for:  

a) Weekly dissemination of a qualitative assessment of the data on 

temperatures and deaths.  

b) Activation of the general and specific measures on the part of health 

services (both in health centres and for house calls), with the aim of 

reducing the risk of excessive heat for very vulnerable people.  

These measures will be applied in all the PHCs, acute care 

hospitals, social health centres, MHCs and residences for the 

elderly. 

c) Dissemination of preventive recommendations and special attention 

to frail individuals at high social risk. 

d) Telephone hotline. Sanitat Respon  will provide information and 

advice to the population as requested and will coordinate with the 

appropriate professional services to address specific problems 

detected in the vulnerable population: medical (chronic illnesses, 

treatments, etc.) and social (elderly people living alone, those in 

precarious social situations, etc.). 

e) Dispensary services, which will provide information and advice to 

those requesting it. 
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Phase 2  

This phase will only be activated when a warning is issued due to a forecast 

increase in temperatures (MRS 1 and MRS 2), and will include the following 

actions: 

a) Advising the media and healthcare services of the alert situation. 

b) Activation of the specific action plans in each healthcare centre, in 

institutions and residences for the elderly anticipated in case of a 

heat wave.  

c) Specific active interventions in the area of primary healthcare, both 

in the home and in health centres, for the people who are most 

vulnerable according to the census.  

d) Intervention of social services in the detection of the most vulnerable 

people in order to give them the most appropriate attention. 

e) Redistribution, in residential centres and institutions, of the most 

vulnerable people to areas with air conditioning.  

f) Telephone hotline. Sanitat Respon  will provide information and 

advice as requested and will coordinate with professional services to 

address specific problems in the most vulnerable people: medical 

(chronic illnesses, treatments, etc.) and social (elderly people living 

alone, those in precarious social situations, etc.). 

g) Activation, in case of MRS 2, of emergency resources:  CECAT 

(Catalan Emergency Operations Coordination Centre of the Ministry 

of Home Affairs), PROCICAT (Regional Plan for Civil Protection of 

Catalonia), SEMSA (medical emergencies system) and the Red 

Cross. In this case, the appropriate measures will be taken 

simultaneously and in coordination with town and city councils, both 
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in terms of attention outside of hospitals and emergencies (through 

SEMSA and the Red Cross), as well as at healthcare centres, 

through the regional network of the PIUC (the healthcare regions of 

the Catalan Health Service). 
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ANNEX 1: Areas with a meteorological risk situation  (MRS) warning 

Areas 
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ANNEX 2: Recommendations for the general public 

A healthy summer 

Recommendations to avoid problems caused by heat 

Heat wave: a danger to your health 

Very high temperatures and excessive heat cause a loss of liquids and mineral salts 
(chlorine, potassium, sodium, etc.) needed by the body. This can worsen a chronic 
illness or cause dehydration and exhaustion. If the exposure to very high 
temperatures is prolonged, heat stroke can be experienced, a condition which can be 
serious. 

There are some symptoms which can warn us that someone is suffering from heat 
stroke: very high temperature, headache, nausea, sleepiness or loss of 
consciousness. If these symptoms appear, move the person to a cooler location, give 
them water, wet them and increase ventilation. And call healthcare services 
urgently on (061). 

Pay attention to these recommendations, especially if you are among these groups or are 

related to or acquainted with the following people: 

·  People older than 75 years of age. 

·  People with physical or psychiatric disabilities and/or limited mobility or ability to 
care for themselves. 

·  People involved in strenuous physical activity. 

·  People who must spend time outdoors or perform physical activity outdoors 
(including work). 

·  Newborns. 

·  People with arterial hypertension, diabetes, or cardiovascular, respiratory (COPD, 
bronchitis), renal, Parkinson’s or Alzheimer’s diseases, obesity, or other chronic 
conditions 

·  People taking special medication (tranquilisers, antidepressants, psychotropic or 
diuretic drugs). 

·  People with mental and behavioural problems due to the use of psychoactive 
substances or alcohol.  
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Protect yourself from the sun and the heat 

Control the temperature in your home: 

·  During the middle of the day, close the blinds on windows that get a lot of 
sun. 

·  Open the windows at night to cool the house. 

·  Stay in the coolest areas. 

·  Use some type of climate control (fans, air conditioners, etc.) to cool the 
house. If you do not have air conditioning, try to spend at least two hours 
each day in air-conditioned environments (shopping centres, cinemas, etc.).  

·  Freshen up often using showers, dampened towels, etc. 

In the street, avoid direct sun: 

·  Wear a cap or a sunhat. 

·  Wear loose-fitting clothing made of light fabric (such as cotton), in light 
colours. 

·  Try to walk in the shade, stay under an umbrella at the beach and rest in 
cool places in the street or in closed air-conditioned spaces. 

·  Carry water and drink it often. 

·  Wet your face a little and even your clothes. 

·  Be careful with car trips during the hottest times of day and do not leave 
infants in the car with the windows closed. 

 

Limit physical activity during the hottest times of  day. 

·  Avoid going out in the middle of the day when it is hottest. 

·  Reduce strenuous activities. 

 

Drink often and watch what you eat 

·  Drink water and fruit juice as much as possible, even before you feel thirsty.  

·  Do not drink alcohol. 

·  Avoid very hot foods and high-calorie foods. 
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Help others 

If you know elderly people or people with illnesses who live alone: 

·  Try to visit them once a day. 

·  Help them to follow this advice. 

·  If they are taking medication, speak to their doctor to see if this can affect 
their body’s heat regulation system and whether it should be adjusted or 
changed. 

 

Be well informed 

·  Find out the opening hours of the nearest Primary healthcare centres, both 
in your municipality and where you go on holiday. 

·  902 111 444. Remember this number for Sanitat Respon , which can assist 
you every day, 24 hours a day. They will be able to tell you which healthcare 
centres are open and give you healthcare advice. 

·  Remember that at dispensaries you can obtain information about how to 
avoid problems from the heat. 

·  Be aware of the weather forecast to be forewarned about hot days. 

·  Go to healthcare and social services professionals in good time to prevent 
possible problems with your health. 

 

For further information, see: 

·  http://www.msc.es/profesionales/saludPublica/prevPromocion/calor.htm 

·  http://www.HidratacionySalud.es 
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ANNEX 3: Summer fan 2009 
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ANNEX 4:  Risk groups and recommendations for professionals  

 

Groups at risk from a heat wave 

·  Elderly people, especially the group over 75 years of age.  

·  People in certain social circumstances (living alone, in poverty, etc.). 

·  People with physical or psychiatric disabilities that limit their ability to care for 

themselves and their mobility.  

·  People with chronic illnesses: cardio-respiratory problems, diabetes, high 

blood pressure, kidney diseases, etc.  

·  People using medications which act on the central nervous system. 

·  People with insufficient hydration or who partake in excessive physical 

activity. 

·  Workers exposed to hot environments. 

Vulnerable patients are considered to be elderly people with physical or mental 

disabilities that limit their ability to care for themselves, who live alone with no one 

to take care of them and who have a high-risk background (chronic illness, 

medication that acts on the central nervous system, poverty, etc.).  
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Recommendations for managing the elderly and at-ris k 

a) Organisational considerations 

 

1) Strengthening of control of patients at risk: House call programme 

(ATDOM), Sanitat Respon. 

 

2) Closer monitoring in summer of the chronically ill, those with 

dementia, mental health problems, on multiple medications, disabled, 

etc. 

 

3) Active intervention for patients at risk. Promote self-care: hydration, 

control of general medications, medication that depresses the central 

nervous system, ventilation, reduction of sun exposure and mobility, 

etc. 

 

4) Suitable temperature control in residential centres (social health, 

acute care hospitals, mental health).  

 

5) Cooperation with Sanitat Respon and Primary healthcare centres 

(PHCs) and mental health centres (MHCs). 

 

6) Cooperation of health services (PHCs, MHCs, social healthcare 

centres) with the social services (home visits/old people’s homes).  

 

7) Recommendations to old people’s homes (Annex 5). 
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b) Clinical and therapeutic considerations 

 

Introduction 

In summer, extremely high temperatures can cause various health problems. 

When a situation of extreme heat is added to a reduction in the capacity to 

eliminate body heat, there is a risk of developing heat-related medical conditions. 

Certain circumstances increase the risk of suffering from these conditions: some 

people have a reduced ability to eliminate body heat and others suffer from certain 

illnesses which increase their body temperature; these are, above all, the elderly, 

young children, patients being treated with psychotropic drugs, alcoholics and drug 

addicts, and elderly people with chronic illnesses. We must remember that 

strenuous activity in summer, during the hottest hours of the day can also cause us 

to suffer from medical conditions associated with the heat.  

 

Definitions:  

Heat stress.  Sense of discomfort and physiological stress associated with 

exposure to a hot environment, especially while performing physical labour.  

Heat stroke.  Heat stroke occurs when a person produces a quantity of heat that 

cannot be eliminated through sweat or the dilation of blood vessels. This can 

happen when temperatures are extremely high. It is a serious condition, 

characterised by a core temperature above 40ºC and alterations in the central 

nervous system, which can cause deliriousness, convulsions or coma as a 

consequence of heat in the surroundings or extreme physical exercise.  
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Case definition: 

·  Continued exposure to high temperatures and humidity. 

·  Body temperature �  40.6ºC     

and 

�  Other causes of hyperthermia have been reasonably excluded 

(ingestion of cocaine, etc.) or 

�  The person is found dead, without evidence of any other 

cause, during a heat wave. 

Clinical signs: 

·  Hyperthermia (body temperature �  40.6ºC). 

·  Altered mental state (severe headache, dizziness, lethargy, 

disorientation, deliriousness and coma). 

·  Anhydrosis (dry, red, hot skin without sweat). 

·  Rapid pulse, hypotension and rhabdomyolysis. 

·  Disseminated intravascular coagulation. 

·  Multiple organ system dysfunction.  

·  Rapid evolution (sudden and brief, can be within minutes), often fatal 

(15% lethality) in spite of rapid action (the neurological damage is often 

irreparable). 

 

Heat exhaustion.  Moderately severe condition caused by loss of water or salts, 

due to very hot surroundings or strenuous physical activity. The signs and 

symptoms include intense thirst, asthenia (loss of energy), discomfort, anxiety, 

dizziness, weakness and cephalalgia (severe headache); the core temperature 

may be normal, lower than normal or slightly higher (>37 but < 40ºC).  

Hyperthermia.  Increase in body temperature above the level for hypothalamic 

regulation when heat-disposal mechanisms are altered (due to drugs or illness) or 
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overcome by external (from outside temperatures or induced) or internal 

(metabolic) heat. 

Multiple organ dysfunction syndrome.  Changes produced in more than one 
organ after traumatic lesions, septicaemia or due to heat stroke. 

 

Clinical signs of extreme heat 

Even though the signs can vary greatly (tiredness, fainting, burns, swelling, etc.), 

there are two main conditions related to extreme heat:  heat exhaustion and heat 

stroke. 

Heat exhaustion  is evident when the person feels very tired, dizzy and is sweating 

profusely. The skin is cool and moist, the pulse is rapid and breathing is light and 

rapid. In this case, they should drink cool water, shower, and stay in air-conditioned 

areas. If the symptoms do not go away and the person does not recover in thirty 

minutes, if there is an alteration in the level of consciousness or if the person 

already has a medical condition, urgent medical attention is recommended. 

Heat stroke  is a serious clinical condition, because the mechanism which enables 

sweating begins to fail and the body can no longer cool itself down. This is evident 

in very high hyperthermia, normally above 40ºC, alteration in consciousness (which 

can vary from an alteration in character to coma) and absence of sweating.  The 

skin is red, hot and dry. Urgent medical attention is required, since the death of the 

patient can result if immediate medical treatment is not applied. 
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Treatment 
 

The best treatment for heat-related medical conditions is prevention.  Drinking lots 

of liquid is recommended (alcoholic drinks and those high in sugar are not 

appropriate, because they cause loss of fluids). Sports drinks provide many ions 

which can replace the mineral salts lost in sweat. It is important to drink very 

regularly, before you become thirsty. Very cold drinks are not recommended, since 

they make the sensation of thirst disappear more rapidly and so less liquid is 

ingested. People with medical conditions who have been advised to limit their fluid 

intake should consult their doctor to find out how much they may drink during the 

summer. It is important to wear appropriate clothing: light clothing in light colours. 

Try to stay in air-conditioned areas. People who do not have air conditioning in 

their home should visit public places with air conditioning, such as cinemas, 

libraries or large shopping centres.  No one should be left inside a parked car with 

the windows closed. People who have to work in conditions where they are 

exposed to heat should be reminded of the need to drink non-alcoholic beverages 

frequently and if they have to perform strenuous physical activities then they must 

rest in the shade periodically. People with elderly family members living alone 

should check on them often, to make sure they are not showing any symptoms of 

heat stroke. 

If we find someone who is presenting these symptoms, we should recommend that 

they take shelter in the shade or an air-conditioned space and try to reduce their 

body temperature with the following method: submerging them in cold water or 

wetting them with a hose, while we seek urgent medical attention.  Once in 

hospital, measures will be taken to rehydrate the person and reduce their body 

temperature. 
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Management of life-threatening heatstroke 
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Hydration recommendations for elderly people 

Calculate the daily objective for liquid intake: 1,500 ml for the first 20 kg of 

bodyweight: an additional 15 ml/kg from 20 kg in weight. Water must make up 70-

75% of the intake calculated. 

Compare the ideal ingestion with the real ingestion to find out the deficit. 

Consume the necessary liquids, considering that when a drug is administered 

orally, it should be accompanied by 180 ml of water. 

Liquids should be administered between 8 am and 7 pm. They should not be taken 

after this time due to the risk of nocturnal urinary incontinence and sleep 

disturbances. 

Drinking excess water can lead to serious hyponatraemia that can cause 

complications and result in death. The addition of sodium chloride and other 

soluble substances to liquids (20-50 mmol/l) reduces the loss of water in urine and 

encourages the recovery of electrolyte balance.   

Situations bringing risk of dehydration 

·  Dementias, depression, stroke, diabetes mellitus, infections, malnutrition, 
urinary incontinence, history of dehydration. 

·  Drugs: diuretics, neuroleptics, antidepressants, ansiolytics, laxatives, 
corticoids. 

·  Age: > 85 Years and babies. 

·  Functional dependence for daily life activities. 

·  Inadequate nutritional status including hyperprotein ingestion. 

·  Acute situations with vomiting, diarrhoea, fever. 

·  Consumers of illegal drugs and alcohol. 
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Related websites: 

http://www.emedicine.com/emerg/topic236.htm 

http://www.emedicinehealth.com/articles/6209-2.asp 

http://www.healthy.net/asp/templates/article.asp?PageType=article&ID=1291 

http://www.allsands.com/Misc2/heatstrokeprev_ubm_gn.htm 

http://ccforum.com/content/11/3/R54 
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ANNEX 5: Ministry of Social Action and Citizenship 

leaflet 

 

Actions to take to prevent heat  
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ANNEX 6: Working in hot environments 
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Introduction  

The regulation of body temperature, also known as thermoregulation, is one of the essential body 
functions for life and for activity. The human body needs to maintain a constant internal 
temperature.  To maintain this temperature balance, the body has mechanisms controlled by the 
brain that regulate heat gain and loss.  Breathing, blood circulation and sweating through the skin 
are also mechanisms which contribute to this balance in conditions of extreme heat.  

Activities carried out outside such as construction, agriculture, stockbreeding and fishing, as well as 
activities taking place in closed areas with radiant heat sources (mines, bakeries, kitchens, 
greenhouses, etc.) can expose workers to extreme conditions, with high temperatures and 
situations which test the body’s regulation mechanisms to the limit, with the resulting emergence 
of negative effects on the health.  
For this reason, it is important to know fully the risk situations, preventive measures to take and the 
different danger signals.   
 
 

 

How does our body regulate temperature changes?  

A normal internal body temperature is around 36.5ºC (between 36ºC and 38ºC).   

In spite of variations in the temperature of our surroundings, our body temperature stays inside 
these normal limits, without us having to make efforts to adapt.  

The temperature is maintained by a balance between heat gains (mainly originating from muscular 
activity) and losses (through the skin or breathing).  

In conditions of extreme heat, this balance can be broken: the gains can exceed the losses, heat 
accumulates in the body and its temperature will tend to continue rising.  In these circumstances, if 
the worker is exposed to heat for too long, it can lead to death. This excess heat activates 
mechanisms such as: increased circulation of blood close to the skin to enable heat loss (for each 
degree that the body's internal temperature increases, the heart rate increases by 10 beats) and 
sweating, which enables heat to be lost by evaporation  
Moreover, the human body has another more powerful mechanism - the "sensation of heat" that we 
experience and that produces changes in our behaviour or attitude to improve aspects of our 
environmental conditions.   
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Preventive measures: What should be done?  

The environmental temperature, work activity, the type of clothing worn and personal characteristics 
of people exposed to heat cause variations in the acceptability of work environments.  
Acclimatisation programmes should be established for workers in hot environments.  Human beings 
are generally able to adapt to heat.  A minimum of 7 days of regular exposure enables an individual 
to adapt to heat.   

 
Short term risk of heat 
stress  

Discomfort due to heat  

Thermal comfort  

Discomfort due to cold  

Short term risk of 
hypothermia  

 
 

BY THE EMPLOYER:  

When it is impossible to change the work environment to a comfortable temperature the business 
owner must take appropriate measures to protect the workers that he or she is responsible for:   

Measures of work organisation:  

·  Inform workers of the risks so that they know the measures to take.  

·  Distribute the volume of work and establish periods of work and rest.  During the hottest 
weather, working hours can be adapted to take advantage of the coolest times of day.   

·  Establish acclimatisation programmes for workers in hot environments.  Human beings are 
generally able to adapt to heat.  A minimum of 7 days of regular exposure enables an individual 
to adapt to heat.  

·  Avoid isolated work so as to promote mutual supervision in case of a problem.   

·  Provide access to drinking water in the workplace.  

 

Do not take clothing off. It protects you. 
Take rest times and breaks as organised by the  
employer. 
 

 
 
 
 
 
 
 
 

Temperature 
environment: Air temp. 
/ Relative humidity / 
Radiant temp. / Air 
velocity  

Work activity  

Type of clothing  

Personal 
characteristics  
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Measures to alter working conditions:  

·  Provide rest areas with cooler temperatures to reduce the gains produced by work activity 
and to favour heat loss.  

·  Cover hot surfaces with insulating or reflective materials that reduce heat emission.   

·  Install protective screens between the work area and the radiant heat source to reduce the 
radiation from heat sources.  

·  Provide specialised clothing to protect workers from extreme thermal conditions.   

·  Ventilate the work area to promote air movement.  

·   

  
 
 

The employer shall install protective screens and drinking water within 
reach of workers.  

 

 
 

 

Health monitoring:  

·  Prior and periodic medical checkups for workers exposed to high temperatures.  

Certain individual characteristics can increase risk, such as:  

·  Lack of experience in the work.  

·  Lack of a period of acclimatisation to the heat.  

·  Age over 55 years.  

·  Obesity.  

·  Hydration status.  

·  Certain medical conditions such as: heart problems, breathing problems, diabetes.  

·  Taking certain medications: for blood pressure, tranquilisers, antidepressants, etc.   

·  Pregnancy.  

These conditions can mean that the person may be unsuitable for or may be especially sensitive to 
work in the heat and will need to be assessed by the doctor from the prevention service.  In this 
case, it will be necessary to specially adapt the workplace.  
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BY EMPLOYEES:  

·  Follow the recommendations for the preventive measures provided by your employer.   

·  Drink cool water regularly (not cold!). Do not wait until you are thirsty. A good habit is to drink 
a glass every 20 minutes.  

·  Avoid drinking alcohol since that increases dehydration and also avoid stimulants, especially 
caffeine.   

·  Do not take off clothing since this can act as a protective barrier.   

·  Eat light meals, avoiding greasy foods.  
 
 
What happens when we are working in hot environment s and preventive 
measures fail?   

This can affect our health. Under these conditions, the mechanisms which regulate body 
temperature fail and a whole series of warning signs appear that we should watch for:  

Behavioural changes:  

·  Reduced concentration and attention. 

·  Irritability. 

·  Reduced physical and mental performance. 
 

These situations can lead to increased risk of an accident. 
 

Drink water before you experience thirst. Avoid alcohol and try to eat light meals.   
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Physical signs: 
 

·  Exhaustion caused by dehydration and loss of salts. 
·  Cramps, which can appear after intense sweating.  

·  General changes: generally feeling unwell, headache, etc. 
·  Digestive changes: nausea and vomiting. 
·  Cardiovascular changes: fainting, paleness, palpitations, etc.  
·  Neurological changes: disorientation, confusion, vertigo, etc. 
·  Heat-related syncope: loss of liquids and salts 

in sweat and the increase of blood circulation through the skin (cutaneous vasodilation) are 
responsible for this fainting.  The temporary loss of consciousness often follows paleness, 
blurred vision, headache, dizziness and nausea. The person must be kept in a horizontal 
position in a cool place and they must be seen immediately by a doctor. 

·  Heat stroke: An uncommon but VERY SERIOUS phenomenon, which is characterised by an 
increase in body temperature to above 40ºC, hot dry skin and rapid pulse and probable 
appearance of convulsions and coma; all of this as a consequence of the total failure of the  
abovementioned heat regulation. It requires urgent attention at a hospital. 
 

 

Some definitions. Glossary  

·  Stress: set of alterations produced in the body as a (non-specific) response to different 
repeated stimuli, such as cold, heat, noise, etc.  

·  Thermal: related to temperature.  

·  Thermal comfort: subjective condition of satisfaction with the environmental temperature.   

·  Temperature environment: set of temperature and humidity variables corresponding to a 
workplace (the dry temperature of the air, the relative humidity of the air, the radiant 
temperature and the velocity of the air):  

·  Acclimatisation: mechanism by which the body is capable of adapting itself to different 
temperatures by repeated exposure.  

·  Dehydration: excessive loss of water from the body.  

·  Syncope: sudden and transitory loss of consciousness, as a consequence of reduced 
circulation of blood to the brain.  

·  Vasodilatation: dilation of the blood vessels (arteries or veins).   
 
 

 


