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subject “Life safety” are proposed. The 30-year experience of teaching the subject in humanitarian

state educational institutions of higher professional education of a non-medical profile in Syktyvkar

M) Check for updates

is summarized. For each of the considered educational issues, a brief summary of the material

presented is given.

Introduction

Bright sun and high outside temperatures are two
extremely dangerous signs of global climate change towards
warming. More than 61 thousand people died in Europe due
to the summer heat of 2022; these are mainly older women
from Mediterranean countries. However, the highest mortality
rate for Europeans from the heat was in the summer and in
September 2003, when it reached 71 thousand people. The
authors propose a comprehensive methodological approach
to the prevention of heat and sunstroke, which is proposed for
information education of the population of the Komi Republic
and the Russian Federation and tested both on the websites
of medical institutions and on the pages of scientific journals.
Educational questions are considered: 1) The concept of
thermoregulation. General effects of high temperature on the
body; 2) Heatstroke. First aid; 3) Sunstroke. First aid.

Extreme weather events

Associated with global warming cause cascading health
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effects that are increasingly difficult to manage. Two extreme
heatwaves in 2003 (Western Europe) and 2010 (Russian
Federation) accounted for 80% of weather-related deaths in
Europe between 1970 and 2019. Lessons learned from the
2003 heat wave have been instrumental in implementing
early warnings and action plans for the heat wave/health
hazard [1-6].

With global warming of 1.5 °C (2.7 °F), the world will
face imminent multiple climate threats over the next two
decades. Even temporarily exceeding this level of warming
will lead to additional serious consequences, some of which
will be irreversible. It will cause dangerous and widespread
disruption to nature and affect the lives of 8 billion people
around the world, despite efforts to reduce risks.

There are no longer enough forecasts of what the weather
WILL be. Impact forecasts are critical to saving lives and
livelihoods, informing the public about what the weather
WILL DO. However, one in three people is still not sufficiently
covered by early warning systems.
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The Global Heat Health Information Network should step
up efforts to prevent the most common consequences of rising
temperatures and solar activity, heat, and sunstroke [7-9].

As Gazeta.ru reported on July 20, 2023, at 13:49 ... In Sicily,
the pan-European temperature record is almost broken -
+48.8 degrees Celsius. In Provence and Corsica at night - about
+27 degrees. Wildfires also broke out in Greece, Switzerland,
and Spain. The terrible heat will last in Europe for several
more days. In 2022, more than 60 thousand people died in the
EU due to the effects of abnormally hot weather, Bloomberg
reported. The consequences of “heat stroke” in 2023 are yet
to be calculated [10-13].

The general effect of high temperature on the body

The system of thermoregulation of the human body
ensures the constancy of its internal environment at the level
of + 36.6-37.0 °C. Thermoregulation is the ability of humans,
mammals, and birds to maintain the temperature of the brain
and internal organs within certain narrow limits, despite
significant fluctuations in the temperature of the external
environment and own heat production. The temperature of the
internal environment of the body is maintained at a constant
level according to the principle of self-regulation. The human
body maintains body temperature at 36.6-37.0 °C. A change
in body temperature, both upward and downward, can cause
various painful disorders and even death. Life processes in the
body proceed within narrow temperature limits: from +22.0
°C to +43.0 °C. An increase in the temperature of living tissues
above +45.0-47.0 °C is accompanied by irreversible changes
and the termination of life due to protein coagulation and
enzyme deactivation. Damage arising from the action of high
temperature may be the result of its general (overheating) or
local (burns) action Picture 1 [14,15].

The general effect of high temperature on the body can
manifest itself in the form of heat and sunstroke.

Heat stroke (heat fever)

An acute disease of humans and animals, caused by
disorders of thermoregulation with prolonged exposure of the
body to high environmental temperatures. This condition is
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observed in conditions conducive to overheating of the body:
at high temperature, high humidity, and increased muscle
work. Such conditions may occur in hot shops, among soldiers
marching in columns during the hot season, and so on. Heat
stroke is promoted by tight, poorly breathable clothing, and
overwork. In infants, heat stroke is often caused by being in an
overheated room, in a crib placed near radiators and central
heating pipes, or near a hot stove Picture 2 [16,17].

Clinical picture

With heat stroke, body temperature can rise up to 41°C. At
the same time, blanching of the skin, blue mucous membranes
and lips, weakness, severe headache, dilated pupils, increased
sweating, shortness of breath, and then cessation of sweating
develop. The skin is dry and hot. There are pains in the
epigastric region, nausea, vomiting, muscle spasms, frequent
urge to urinate, increased heart rate, drop in blood pressure,
redness of the face, deterioration or loss of consciousness,
convulsions, in severe cases, death. Thus, heat stroke is a
consequence of the general overheating of the body.

In such cases, one needs to think about their health and
the health of their loved ones. They need to be protected. Who
suffers the most? First of all, children. It is best to postpone
travel with them in stuffy cars, buses, and trains, and long
hikes in hot weather. Organize the flow of fresh cool air into
the room where there are children. One cannot be under the
sun with an uncovered head [18].

Features of heat stroke in children

In infants, the disease develops very rapidly: rapidly
growing dyspeptic disorders (continuous vomiting,
diarrhea) come to the fore. The general condition is rapidly
deteriorating, the body temperature rises to + 40-41 ° C, facial
features become sharper due to dehydration, the skin turns
pale, consciousness becomes clouded, convulsions occur and
coma develops. In older children, the clinical picture of heat
stroke is similar to that in adults Picture 3.

What to do if you are no longer children?

On hot days, people of older age groups also need to

Picture 1: Impossible heat.
https://doi.org/10.29328/journal.jcmhs.1001042

Picture 2: Honey, are you feeling that bad? A cold compress will definitely help you.
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Picture 3: On a hot day, such pampering is a lifesaver.

responsibly monitor their well-being. Try to stay at home
and always keep on hand the medicines prescribed by the
doctor. The phone must be turned on and working in order
to call a doctor or an ambulance team when one becomes ill.
In the heat, one should not get carried away with dacha, as a
rule, physically hard work. Try not to use stuffy and crowded
public transport. Carefully monitor one’s own well-being.

Self-help: If on a hot day after being in a stuffy room or in
the sun having a strong thirst, dry mouth, and reddened skin
of the face, one needs to find a cool place, drink cold liquids,
take a shower or swim if possible. If one has not done this, and
a headache, weakness, tinnitus, nausea, increased heart rate
and breathing, fever, or convulsions appear - urgently seek
medical help, and call an ambulance.

In severe cases, one can lose consciousness.

First aid: 1) Urgently remove the patient from the
overheating zone to a cool place with sufficient oxygen supply
and low humidity without crowds. Assess the condition of the
victim. Check for spontaneous breathing and heartbeat;

2) Provide access to fresh air.

3) Lay the victim on their back. Raise one’s legs and head
to a height of about 25 cm, placing a roller under them, for
example, from rolled-up clothes.

If there was at least one vomiting
4) Free the airways from possible vomit;

5) Position the patient to prevent possible choking with
vomit;

6) Unfasten the collar, free from tight and restrictive
clothing that squeezes the neck and chest;

7) Remove the trouser belt from the victim. If the clothes
are made of dense or synthetic fabrics, it is better to take them
off completely.

8) Sprinkle the body with cold water or wrap it in a wet,

https://doi.org/10.29328/journal.jcmhs.1001042
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cool sheet. The water temperature should be around 20°C. If
the victim’s condition allows, help them take a bath with cool
water (+18-20 °C).

9) Put a cold compress on their forehead. Moisten the face
with cold water.

10) Give the victim plenty of cold water to drink (preferably
mineral water). One can prepare a sugar-salt solution - for 1
liter of boiled water, 1 teaspoon of salt, 1/2 teaspoon of baking
soda, and 8 teaspoons of granulated sugar is needed. If it is not
possible to prepare such a composition, use plain cool water;

11) In case of dizziness, give a sniff of a cotton swab
moistened with ammonia or a solution of 10% ammonia.

12) In severe cases of overheating, dousing with cold
water, or wrapping the head and inguinal region with ice in
plastic bags is indicated (if there is no ice, use frozen foods:
fish, meat).

13) When breathing and (or) heartbeat stops, be ready for
resuscitation measures: mouth-to-mouth or mouth-to-nose
artificial respiration and chest compressions.

14) Call an ambulance. How to do it right? In order not to
be distracted by the main rescuer, it is better if their assistant
makes the call. The emergency dispatcher needs to correctly
name the street and house number closest to the scene; and
outside the city - well-known landmarks and ways to get to it.
Indicate the time of the incident or the time of discovery of the
consequences. Be sure to report additional dangers, especially
if it is a traffic accident with carriers of dangerous goods.
Mention the number of victims, whether there are children
and pregnant women among them; name the names, sex,
and age of the victims; unknown - gender and approximate
age; identify oneself and provide a phone number. If possible,
organize a meeting of the ambulance team.

One needs to know that the ambulance service is prohibited
from transporting corpses.

Hospitalization in severe cases - in the intensive care unit,
emergency department, or the usual therapeutic (children’s)
department.

How to avoid heat stroke?
Exclude the reasons leading to it (Read at the beginning):

1) Limit one’s activity, including physical activity, from
11.00 to 16.00 on especially hot days, do not be in the
open sun during these hours. By the way, according
to the World Health Organization, this is the most
unfavorable time for sunbathing;

2) Clothing must be well-ventilated, loose-fitting, white or
light-coloured cotton natural fabrics;

www.communitymedjournal.com ()
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3) In hot weather, be sure to wear a light-colored hat with

good ventilation;

4) Drink atleast 2.0-2.5 liters of fluid per day. With physical

work, its amount can be increased. Thirst is quenched
by fruit drinks, kvass, and hot green tea is especially
good.

5) Create good ventilation in the room where the person

and their family are. Opening windows and using a fan
will not hurt them. Butair conditioners in the conditions
of the Komi Republic do more harm than good. From
my point of view, it is expensive, not effective, and
with rare replacements of cleaning filters, it is even
dangerous.

6) Avoid fatty and fried foods, avoid overeating.

7) Do not use alcohol, drugs, or other toxic substances [19].

Symptoms of heatstroke

Disorder of consciousness

Headache

Nosebleeds

Vomiting, thirst

Rapid pulse

Increased sweating

Increased body temperature (up to +40 °C)

Dry, hot skin

Symptoms of sunstroke

Strong headache
Dizziness

Nausea

Darkening in the eyes
Facial redness

Possible skin burns

Children and people suffering from cardiovascular diseases
are most susceptible to sun and heatstroke

First aid

1.

Move the victim to the shade or cool place
Lay on his/her back, raise his/her head
Drink cold water

Apply a cold compress to the head

https://doi.org/10.29328/journal.jcmhs.1001042
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5. Pour cold water over the head and heart for 15 minutes
6. Give ammonia a whiff

7. Ifnecessary, perform artificial respiration
Sunstroke

An acutely developing painful condition in humans and
animals, caused by a violation of brain functions as a result
of the direct action of sunlight on the head. As a result, the
nervous system and the most important centers in the
medulla oblongata are damaged. Most often, sunstroke occurs
when working in the field with an uncovered head (especially
in people who are unaccustomed to prolonged exposure to the
sun) or when sunbathing is abused on the beaches. Sunstroke
can occur both during the time of increased solar exposure
and 6-8 hours after it. In this case, local overheating occurs, a
rush of blood to the head, overheating of the brain, followed
by a violation of the central nervous system Pictures 4,5 [20].

Risk factors for sunstroke:
1) Direct exposure to sunlight on the head
2) High humidity of the environment;

3) The presence of special health problems (vegeto-
vascular dystonia, heart disease, hypertension,
endocrine disorders, obesity);

4) Age up to 1 year (especially newborns) and persons
the

of older age groups (in babies, natural

e

-

Picture 5: I'm dying from the heat.
www.communitymedjournal.com 011
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thermoregulation of the body is not yet sufficiently
perfect, and in the elderly it already functions poorly);

5) Overweight;

6) Smoking;

7) Alcoholic, narcotic, or other toxic intoxication;
8) Nervous tension and stress [21].

Clinical picture: Patients complain of headache, dizziness,
tinnitus, fatigue, loss of appetite, nausea, and chills. On
examination, redness (hyperemia) of the skin of the face and
head is revealed, the pattern of the vessels of the sclera of the
eyes (scleral injection) is enhanced, and profuse sweating,
fever, a marked increase in heart rate and respiration, and
sometimes nosebleeds occur. Perhaps a decrease in blood
pressure, the appearance of vomiting, or diarrhea.

In severe cases, a severe headache occurs, and body
temperature canrise to 41 ° C. The patient falls into prostration
and loses consciousness. Breathing sharply quickens. A drop
in cardiac activity is possible with symptoms of stagnation in
the lungs and even edema. A fast pulse (tachycardia) may be
replaced by a slow pulse (bradycardia). Convulsions, coma
develop.

First aid: In mild cases, it is enough to transfer the patient
to the shade, give them cold water to drink, puta cold compress
on their head, then put them to bed, and give them plenty of
drink and light food.

In severe cases, the patient should be transferred to a
shaded, cool place, undressed, and cooled (pour cool water,
put cold compresses or ice on the head and inguinal areas, and
apply a wet wrap.). Call an ambulance, as there may be a drop
in cardiac activity and respiratory distress.

That is, carry out the same activities as heat stroke.
Additionally, it is recommended to drink low-fat cream
(buttermilk).

Buttermilk (fat-free cream) is another effective first aid for
sunstroke. It is best to drink at least 2-3 glasses of buttermilk
daily until the symptoms of sunstroke are completely gone.

After a sunstroke, patients are strongly advised to rest in
bed for several days. This time will be spent by the body to
restore the activity of the nervous system, blood circulation,
and a number of biochemical reactions. Do not neglect these
instructions of doctors, otherwise the risk of a recurrence of
such a condition only increases.

The doctor decides on hospitalization: in severe cases -
in the intensive care unit, the emergency department, or the
usual therapeutic department [22].

Prevention of sunstroke

1) Cover the head with a light, well-ventilated headdress
and eyes with dark glasses;

https://doi.org/10.29328/journal.jcmhs.1001042
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2) Avoid prolonged (more than 2-3 hours) exposure to the
sun, on the beach;

3) Do not stay in open spaces with direct sunlight
(especially during the period of active sun: from 12.00
to 16.00). In countries close to the Equator - from 10.00
to 17.00. Please note that only Russians sunbathe in the
open spaces of the beach and hotel pools in southern
countries. Europeans also sunbathe, but only in
reflected ultraviolet rays, while under awnings. This is
what the World Health Organization recommends;

4) Theinitial duration of sunbathing should not exceed 15-
20 minutes, then it can be gradually extended, but not
more than two hours and always with interruptions;

5) Sunbathing is better not lying down, but in motion.
Sunbathing should be taken in the morning and evening
hours and not earlier than an hour after eating. It is
useful to combine them with bathing;

6) Wear light, light-colored clothes, made of natural
fabrics, easily ventilated (linen, cotton), and do not
prevent sweat from evaporating;

7) In hot weather, do not eat too much. Give preference to
dairy products and vegetables;

8) Maintain the water balance in the body (preferably
with cool water - drink about 3 liters a day) to prevent
dehydration;

9) Use an umbrella from the sun (light shades);

10)Wipe the face from time to time with a handkerchief
soaked in cool water;

11)If feeling unwell, seek help and take the most possible
measures.

To avoid sunstroke, in hot sunny weather, it is
recommended to wear hats made of light-colored material,
which reflects sunlight more strongly Picture 6.

Picture 6: A healthy tan with all the precautions.
www.communitymedjournal.com 012
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Here are specific recommendations for lovers of a beautiful
and proper sun tan [23]:

1) The first sunbathing should not last more than 10
minutes, and if the skin is light - even less. At first, it
is better to lie under the sun for no longer than five
minutes. Retire to the shade for 20-30 minutes, and
then continue to sunbathe.

2) Apply sunscreen no later than half an hour before going
to the beach.

3) After emerging from the sea or river, it is advisable
to use a towel to dry oneself. Many small drops act as
mini magnifiers that create microburns on the skin. For
the same reason, it is not recommended to water the
garden with a hose in hot weather (water drops focus
on the sun’s rays and cause burns on the leaves).

4) Headgear on the beach (hat, panama), as well as
sunglasses with UV protection - things are required.
Glasses must be of good quality. Poor-quality glasses
that block visible light and let in ultraviolet light are
even more dangerous than no sunglasses! Indeed, with
a lack of light, the pupils reflexively expand, and more
ultraviolet radiation enters the eyes.

Ordinary glass and ordinary glasses block up to 60-70% of
ultraviolet radiation, so one will not be able to get a tan in the
winter in an apartment. And germicidal ultraviolet lamps in
hospitals are made of quartz glass, it does not interfere with
ultraviolet rays.

5) If one is taking any medications, carefully read the
instructions for them. So the antibiotic lomefloxacin
increased sensitivity to sunlight (this
photosensitivity) so a 10-15 minute exposure to the
sun at 8 in the morning caused 1st degree burns on the
face and exposed areas of the arms and legs. The use
of protective creams is a must here [24-26]. Be careful
and careful when staying in stuffy rooms and in direct
sunlight!

is called

Conclusion

The proposed approach will allow the population to more
easily understand the essence of the physiological changes that
occur in their bodies during heat and sunstroke. Concentrate
the attention on simple, accessible, and low-cost preventive
measures that will not only avoid dangerous complications
but also completely prevent the very occurrence of
dangerous pathological conditions associated with impaired
thermoregulation.
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