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Abstract:

Background: heat stroke is a preventable severe condition of heat-related illnesses; it is an emergency
condition affecting millions of people around the world. Heat related illnesses ranged from mild heat
exhaustion to life-threatening heat stroke. Early detection and treatment of heat-related illnesses crucial to
avoid mortality and morbidity. The aim of this study was to evaluate awareness of heat illnesses, its
symptoms, treatment and prevention among the population of Saudi Arabia.

Methodology: a cross-sectional study carried out an online survey, Saudi Arabia, between, 1 November 2017
and 23 June 2018. Data were collected by using a valid multiple-choice question (MCQ). Survey questions
included the possible thought causes and risk factors of both heat stroke and heat exhaustion.

Result: a total of 865 participants, the majority were Saudi citizens (806). Age and gender were almost equal.
281 were involved in the medical fields. Conclusion: this study assessed the awareness of heat stroke and heat
exhaustion among the health staff and medical students in different aspect of heat-related illness (Mainly heat
stroke and heat exhaustion) and compared it to the level of awareness of general population in some aspect of
heat-related illnesses. Almost, two third of medical personnel differentiate heat stroke definition when it was
listed among other heat-related illnesses.in the other hand, knowledge of heat exhaustion definition was
markedly lower among both health staff and non-health staff.44.6% of the participants chose all cooling
methods as appropriate treatment of heat stroke. 71.1% knows that heat stroke had more devastating outcomes
if not managed properly and rapidly than heat exhaustion.34% of the medical personnel thought avoiding hot
spots was the best way to prevent heat-related illnesses; a similar number of the non-medical (31%) also
thought the same. Awareness of heat-related illnesses and differentiation between them in relation to the
definition, sign, symptoms, diagnosis, and treatment is not satisfactory.
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INTRODUCTION

Heat stroke is a life threating emergency under included  weakness, irritability,  dizziness,
the category of heat related-illness which affect vomiting, nausea, headache, diarrhea, goose flesh,
millions of people in the world . Heat-related headache and lose of coordination ®, Immediate
illnesses (HRIs) are common and preventable management of Heat exhaustion includes
conditions that range from minor form (e.g. heat hydration, move to a shaded and cool location, rest
cramps) to life-threatening heat stroke . Heat and monitor for resolution. If not treated heat
exhaustion is the milder form of Heat-related exhaustion can complicate to a more sever
illnesses with a body temperature between 100.4F condition called Heatstroke *®. Heatstroke defined
(38C) and 104F (40C). Heat exhaustion is as a condition which body temperature raised to
characterized by mild dehydration with or without 104F (40C) or above with central nerves system
sodium disturbance after excessive exercise, dysfunction. Heat stroke manifested by confusion,
exposure to extremely high environmental dizziness, hallucination, delirium, seizures,
temperature, chronic loss of volume, low fluid tachycardia, hypotension and  multi-organ
intake, and failure to adapt to surrounding dysfunction, which is the most serious
temperature %, Symptoms of heat exhaustion complication that can lead to death ), an early
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differentiation between heat stroke and heat
exhaustion is crucial to avoid morbidity and
mortality. However, Heatstroke differs from heat
exhaustion in three clinical manifestations. First,
hyperthermia with body temperature more than
40.6C.  Second, Central nervous system
dysfunction conspicuous as delirium, convulsions,
and coma. Third, it usually has anhydrosis which
indicate thermoregulatory failure ). Heatstroke
can be complicated by multi-organ dysfunction
which includes: acute respiratory distress
syndrome, rhabdomyolysis, intestinal ischemia and
encephalopathy “® . In addition, dehydration and
hemoconcentration may result in electrolytes
imbalances such as hypercalcemia along with
hyperproteinemia which eventually leads to acute
renal failure and further increasing the risk of
mortality ®. A cross-sectional study was done in
Karachi showed various in awareness of heat
exhaustion between medical staff, the treatment is
well known but there is a little confusion about its
symptoms. However, the laymen need to be aware
of heat exhaustion “®. Another study was done and
the conclusion was: the awareness of heat illness
was clear among participants and there are aware
of heat stroke as a dangerous form of heat stress,
however most of them did not understand how
much heat stroke can be dangerous, furthermore, 1
out of 5 participant does not has clear
understanding of the idea of heat stress as a part of
heat illnesses®. Furthermore, a study done among
NYC population showed 30% did not know about
the seriousness of hot weather warnings in 2011,
even those who knew about the warnings they
don't appraise themselves to be at danger or think
of AC as a protection from the hot wave ©.

There was a lack of studies done in Saudi
Arabia that evaluated the awareness of the
population about heat exhaustion. This study
aimed to evaluate awareness of heat exhaustion's
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symptoms, treatment, and prevention among the
population of Saudi Arabia.

Methodology

This cross sectional study was carried out
online survey, Saudi Arabia, between 1 November
2017 and 23 June, 2018.Data were collected by
using a valid multiple-choice questions (MCQ)
were distributed containing 8 questions and 4
questions related to demographic characteristics.
Survey questions included the possible thought
causes and risk factors of both heat exhaustion and
heat stroke. At the beginning of the questionnaire,
each participant was asked to give his consent to
participate in the study, and they were asked to
answer MSQ question with only one answer unless
otherwise indicated of more than one answers are
possible. The questionnaire validated by using
content validation in which three emergency
medicine consultants participated and the validity
index was 0.96. Questionnaire reliability was
calculated using Cronbach alpha and the reliability
index was 0.718.

Statistical analysis

Data were entered in Microsoft Excel first then
transferred to SPSS software version 23.

Result

A total of 865 participants, gender almost equal;
male 437 (50.5%) and 428 (49.5%), age were
categorized to groups the majority was between
18-30 years, 722 (83.5%) (Table 2), Saudi citizens
were also the majority 806 (93.2%).Regarding
occupation student compromised 285 (32.9%) and
medical student of 153 (17.7%) then who chose
not to answer other 149 (17.2%).0ut of total 281
were medical fields, again gender, nationality and
age were almost similar to the total participants
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TABLE 1:
Participant’s characteristics (All) N (%)
865
Gender
Male 437 | 50.5
Female 428 | 49.5
Nationality
Saudi 806 | 93.2
Non-Saudi 59 6.8
Age
18-30 722 | 83.5
31-40 75 8.7
41-50 48 5.5
50+ 20 2.3
Occupation
Student 285 | 329
Medical student 153 | 17.7
Health staff include (doctors, nurses...etc.) | 128 | 14.8
Military 4 0.5
Outdoor worker 56 6.5
Office worker 90 10.4
Other 149 | 17.2

TABLE Il

Participant’s characteristics (Medical only) N (%)
281

Gender

Male 134 47.7

Female 147 52.3

Nationality

Saudi 267 95.0

Non-Saudi 14 5.0

Age

18-30 257 91.5

31-40 17 6.0

41-50 3 1.1

50+ 4 1.4
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Discussion

This study assessed the awareness of heat stroke
and heat exhaustion among health staff and
medical students in a different aspect of heat-
related illness (mainly heat stroke and heat
exhaustion), and compare it to the level of
awareness of general population in some aspect of
heat-related illnesses.

Graph 1 shows the that almost two-thirds of
medical personnel differentiate the definition of
heat stroke when it was listed among the definition
of other heat-related illnesses, in the other hand
only half of the participants recognize about heat
stroke definition 121319

In contrast to heat stroke definition, knowledge
of heat exhaustion definition was markedly lower
among both health staff and non-health staff which
it was almost the same, 25.98%, 24.32%
respectively. As illustrated in graph 2 @,

According the treatment of the heat stroke, the
purpose of the initial treatment is to rapidly
decreasing core temperature ®. This may be
started in the field (e.g., by external cooling)
before a definitive diagnosis is made. After
transfer to a medical facility, cooling should be
continued. Cooling methods may be either external
or internal; external methods are preferred ¢*7.
When available, intravenous fluid such as normal
saline should be given. Studies showed that
antipyretics are not effective in treating heat stroke
and their use is not recommended “®. Graph 3
shows 44.6% of the participants chose all the listed
methods as an appropriate method of treatment of
heat stroke. According to the best way of treatment
of heat stroke, multiple studies agreed that cooling
shower and bath the best method @9, they were the
least to be chosen between other methods.

Certain factors increase the susceptibility of the
population to develop heatstroke. Pre-existing
comorbidities subject the individual to the higher
risk of developing heat stroke as they impair the
thermoregulatory system in the body. Occupations
involving performing a high level of physical
activities in a hot weather such as soldiers and
athletes can also predispose them to heat stroke ©°.
The local climate is considered a risk factor as it
determines the level of individuals’ acclimatization
and therefore their sensitivity to rising temperature
®). Majority of population and health staff consider
outside workers and labors who get exposed to the
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sunlight most of their time during work are the
most types of people at risk of heat stroke as
shown in graph 4 where only 13.8% of the medical
and 12.3% of the nonmedical consider elderly with
comorbidity are more prone than others to have
heat exhaustion, even though epidemiological
studies showed that Age is an important risk factor
as elderly and children are more vulnerable to heat
stroke than adults as their ability to regulate body
temperature is limited © .

Graph 5 shows that in despite the limited
knowledge of heat stroke and heat exhaustion
definition is low, 71.1% knows that heat stroke has
more devastating outcomes if not managed
properly and rapidly than heat exhaustion ¢*22.

Prevention methods are very functional in
decreasing mortality and morbidity associated with
heat-related illnesses ®®. People who at high risk
of heat illnesses should be advised to increase fluid
intake to maintain hydration, avoid sun exposure,
wear loose, light clothing, and monitor their
exertion level. Athletes should be instructed to
acclimatize for at least 3 to 4 days before
exercising in high temperature climate. Heat injury
can prompt inflammation that may increase risk on
consequent days, patients most avoid the exposure
to heat for 24 to 48 hours after a mild injury @.
All these methods mentioned in graph 6 can be
used to prevent heat-related illnesses but the most
effective way is to avoid being in hot places from
the beginning ®¥ | In graph 6, 34% of the medical
personnel thought avoiding hot spots is the best
way to prevent the medical consequences of heat,
similar number of the non-medical (31%) also
thought the same.

CONCLUSION

This study goal was to assess the level of
awareness of heat-related illness more precisely
heat exhaustion and heat stroke on the aspects of
the definition of heat stroke and heat exhaustion
Group of people at high risk, treatment and
Prevention. Our study showed how deficient the
knowledge about the concept of heat-related illness
among both health personnel including medical
students and the general population. We suggest
that more education need to be implemented in
schools, colleges and pre-occupational courses
concerning this subject and Moreover education
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programs needed among health staff.
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