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The offshore environment is challenging at the best of times. It can become 
dangerous if dehydrated and working in hot and confined spaces – a common 
triad in engine-rooms and machine shops. Recorded temperatures have 
exceeded 45°C in engine rooms… even higher inside purifier rooms. Know how 
to minimise the risk, and what to do if someone develops heat illness.
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ASK THE INTERNATIONAL SOS MEDICAL DIRECTOR 

As International SOS members, you can email non-urgent medical questions 
to our medical director. Our medical director will respond to them in future 
issues of our newsletters. The person who has posted the question will remain 
anonymous.

Please send me your questions with some medical background information 
as well as the name of your vessel to the following email address: 
MaritimeMedicalAdvisor@internationalsos.com

Dr. Rene De Jongh 
Regional Medical Director

HOW DEHYDRATED 
ARE YOU?
A quick way to test how well you’re 
hydrated is to check the colour of 
your urine.

Hydrated

Dehydrated

Heavily 
Dehydrated

Healthy male adults 
need about 3.7 litres 
of fluid a day*

*National Academies of Sciences, Engineering Medicine, Dietary Reference Intakes: Water, 
Potassium, Sodium, Chloride, and Sulfate February 2004 http://www.nationalacademies.org/hmd/
Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx 

THE MECHANISM AND EFFECTS  
OF DEHYDRATION
Difficulties with heat illness starts with dehydration – an inadequate intake of 
fluid. Healthy male adults need about 3.7 litres a day.* More is needed if there is 
increased loss of fluid – for example with sweating, diarrhoea, vomiting, exercise, 
or even long periods flying in low-humidity aircraft cabins (where humidity is often 
under 2%). Some people develop dehydration more easily – for example babies 
and young children, people with underlying health problems and people who are 
taking certain medications.

To avoid getting dehydrated is simple; we just need to drink adequately regularly 
during waking hours. A good way of watching out for dehydration is to watch the 
colour of your urine. It should be a pale, straw color. If it is a deep yellow, it is 
concentrated because you are dehydrated and the body is conserving fluid.

If you are sweating profusely, or losing fluid because of diarrhoea, you may NOT 
feel thirsty until you have already lost one to two litres of fluid. So remember to 
replace fluids BEFORE thirst becomes a factor!

Severe dehydration is relatively easy to recognise in other people – weakness, a 
dry tongue, sunken eyes and lax skin (caused by a loss of tissue fluid under the 
skin). People who get dehydrated usually don’t realise it themselves. This needs 
to be treated – if the person is able to drink water or oral hydration salts, they 
should be encouraged to drink. 

The fastest way to replace fluid volume is through intravenous fluids, and 
replacement electrolytes may be necessary. Clearly, this response is almost 
never available out at sea so the necessity of intervention should be avoided!

The Mechanism and Effects  
of Dehydration

The Effects of Overheating

Heat Exhaustion

Heat Stroke
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THE EFFECTS OF OVERHEATING 
The body produces heat during strenuous exercise and/or heats up through being exposed to heat sources. To keep body 
temperature in the normal range, skin blood vessels enlarge (dilate), so that more blood is carried to the surface, allowing 
heat to be lost. This makes the person look hot and flushed... a natural and useful response. Likewise, sweat glands 
produce more sweat which evaporates and cools the body, and the rate of breathing increases so more heat is lost from 
the lungs. But if the heating effect outstrips the ability of the body to adapt, two conditions can arise: heat exhaustion and 
heatstroke. Heat exhaustion is not necessarily a serious medical problem to deal with, but must be recognised as it can 
lead to the more serious heat stroke. 

This is primarily caused by loss of salt and 
water from the body by prolonged sweating, 
and is a little bit misnamed because the 
problem is not primarily overheating (yet). 
Lesser degrees of heat exhaustion 
are quite common in persons 
unaccustomed to working or exercising 
vigourously in a very hot, humid 
environment. It’s further aggravated if 
accompanied by additional fluid loss 
from gastroenteritis (diarrhoea and 
vomiting).

SYMPTOMS AND SIGNS  
“Wet, White and Weak”
• Feeling exhausted, but restless
• Headache 
• Dizziness
• Nausea
• Muscular cramps
• Pale or flushed skin, which may 

feel cold and clammy
• Fainting
• Fast and shallow breathing
• Rapid weak pulse 
• Normal or high temperature

HEAT EXHAUSTION HEAT STROKEOR

Heat stroke can cause permanent brain damage, and 
can kill quickly. Heat stroke is caused when the body is 
overwhelmed by heat. It can happen within 10-15 minutes, 

without much warning. It can develop in people of 
any age who have been exposed to heat and high 
humidity for too long and who are unaccustomed 
to them; or from prolonged confinement in a hot 
atmosphere. Anyone suffering from heat stroke 
NEEDS MEDICAL ATTENTION URGENTLY!

SYMPTOMS AND SIGNS
• The casualty initially* complains of headache, 

dizziness, nausea and of feeling hot
• Vomiting
• Restlessness, confusion, seeing or hearing 

hallucinations, clumsiness, behaving angrily 
or aggressively

• Seizures
• Fast strong pulse; the breathing may be noisy
• Hot skin, high temperature of 40°C (104°F) or 

more and will look flushed, although the skin 
can feel dry if the heatstroke is severe

* Unconsciousness may develop 

HOW TO TREAT HEAT 
EXHAUSTION 
Lay the casualty down in a cool place. Loosen 
any tight clothes. If the casualty is conscious, 
give sips of cold water to drink. Spray or sponge 
with cool water. If the casualty is sweating 
profusely, has cramps, diarrhoea and/or is 
vomiting, use oral rehydrations salts (if available. 
An alternative is to add half a teaspoonful of salt 
to each half liter (one pint) of water). 

If the casualty becomes unconscious, but 
is breathing normally, place in the Recovery 
Position. GET MEDICAL ADVICE QUICKLY.  
If onshore, call an ambulance.

HOW TO TREAT HEAT STROKE 
1.  SEEK MEDICAL AID IMMEDIATELY. THIS IS AN 

EMERGENCY. This condition is associated with high mortality if 
not treated rigorously!

2. Move the casualty to a cool environment and loosen/remove 
clothing to allow free evaporation of sweat, or the water we will be 
applying (see 4).

3. If the casualty is conscious, place in a half-sitting position with the 
head and shoulders supported. Offer them cool water to drink.
If the casualty is unconscious, but breathing normally, place in 
recovery position.

4. Cool the casualty by sponging with cold water or by spraying 
gently with cool water. Place icepacks wrapped in light cloth  
(if available) on neck.

5. Direct currents of air onto the casualty by fanning with a magazine, 
towel or an electric fan until the casualty’s temperature drops to 
38°C (101°F).

6. Monitor their temperature. When it drops to around 38.3 – 38.9°C 
(101 – 102°F), stop cooling actions, cover the casualty with a dry 
sheet. If the temperature rises again, repeat steps 4 and 5….
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The Heatstroke Sequence 

While these illnesses are acute and severe, there are also some more insidious but significant problems arising from 
chronic dehydration, especially kidney stone formation. Kidney stones are far more common in people who have lived and 
worked in the tropics for over a decade compared to people with similar health and ethnicity who “stayed home”.

The increased risk appears to arise from the combination as above i.e. heat exposure through climate and/or occupation, 
and relative dehydration due to lower-than-necessary fluid intake. Even outside the tropics, studies have shown that 
chronic dehydration is the primary cause of at least one fifth of all kidney stones, for otherwise well people.

People who have recurrent kidney stones tend to drink low volumes of fluid compared to people who don’t, regardless of 
other factors; in different studies, between 10 and 40% of people who have more than one episode of kidney stones pass 
less than 1.5 litres of urine per day. Increasing one’s urine output above 2.5 litres a day results in a drop in risk of of this 
painful and expensive condition by about 40%.

The effect of occupation appears to be independent of climate as 
well. Prevalence of kidney stones between engineers working on 
a hot environment and people in the same climate working in air-
conditioned offices, was close to 10% for the engineers and 2.5% 
for the matched white-collar workers. Another study carried out on 
workers from a steel factory in a temperate climate showed that ‘hot-
area’ workers presented a substantially higher risk of kidney stones as 
well is measured lower lower urine volumes than employees who were 
stationed off the factory floor. 

Last but not trivially, substantially higher incidence rates of kidney 
stones are seen in marathon runners which is likely a result of 
repeated even though short-term episodes of substantial dehydration. 
The good news , all of these risks are reversible through maintaining 
good fluid intake and urine output above 2.5 litres a day.
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