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Hypothermia, Drowning 
and

Cold-Water Survival



Disasters at Sea



Aircraft Ditching at Sea



Falling Overboard



Washed Overboard



Understand Cold Exposure:
Immersion vs Submersion

Immersion - Head Out!



Submersion = Head In !!



Physiological Responses to Sudden 
Immersion in Cold Water



Responses to
Cold Water
Immersion

• Cold Shock
(0-2 min)

• Functional Disability
(2-15 min)

• Hypothermia
(> 15-30 min)

• Peri-Rescue Collapse



Cold-Shock Response

■ Oc c urs immediate ly upon entry

■ Las ts up to 2 minutes

■ Caus ed by st imula t ion of trunc al sk in 
nerve endings

■ The c older the w ater, the st ronger the 
res pons e



Cold-Shock Response

■ Gas p reflex

■ Hypervent i la t ion

■ Diffic ulty holding your breath

■ Tac hyc ardia (rapid heart rate)

■ Hypertens ion (e levated blood pres sure)



1) Cold Shock Response
(0-2 minutes)

(Keep head out of water)
JJ

Gasp ➔ Drown

JJ
Hyperventilation ➔ Faint

➔ Drown

JJ
0 Cardiac Work ➔ Cardiac Arrest

(Don’t panic, keep calm)

(If existing heart problems)

When and How You Can Die in Cold Water



Incapacitation in Cold Water

■ Diff ic ulty sw imming

■ Los s of func t iona l abi l i ty

■ Inc reas ed vis c os ity of c old w ater

■ Los s of manual dex ter i ty

■ Mus c le c ramping

■ Sw imming speeds ons et of hypothermia



When and How You Can Die in Cold Water

Local Cooling Decreases Performance 
Or Functional Disability

(2-15 minutes)

• If you can’t get out in 5-15 minutes, you might not get out on 
your own power!

• If so, prepare to survive.

• Widen window of opportunity for rescue.

• Thrashing around will
- increase heat loss
- cause exhaustion (Drowning)



When and How You Can Die in Cold Water

Onset of Hypothermia
(>30 minutes on)

• Cooling to UNCONSCIOUSNESS
• If head goes under,

Drowning (30-120 minutes).

• If head above water…
• Cooling to CARDIAC ARREST, 

Death (90-180 minutes or more,
depending on water temp, body size, etc.)



Summary of Cold Water Risks

■ Cold Shoc k (0-2 minutes )

■ Func t ional dis abi l i ty (2-30 minutes )

■ Hypothermia (>30 minutes )



Role of Flotation

■ PFDs, immers ion suits , etc . c an as sis t 
in surviv ing c old-shoc k & sw im failure

■ Rough seas remain a signif ic ant ris k, 
even w i th f lo ta t ion as sis tanc e

■ Immers ion suits c an as sis t in
prevent ion of hypothermia, if properly 
donned



Hypothermia res ults w hen more 
heat is los t f rom the body than is 
produc ed (through metabol is m

and shivering) and reta ined
(through body-fat, c loth ing, and 
behaviora l adaptat ion) .



Physiology of Hypothermia

■Hypothermia defined as core 
temp < 95 deg F.

■Every organ system is 
affected (e.g., similar to 
multiple trauma)



Physiology of Hypothermia

■Constriction of surface blood vessels
■Cold sensation and shivering
■Physical impairments (motor skills)
■Mental impairment
■Cold-induced urination



Physiology of Hypothermia

■Abnormal heart beats and slowing of the 
heart rate

■Declining blood pressure
■Decreased metabolism
■Cessation of shivering
■Loss of consciousness
■Ventricular fibrillation / Cardiac arrest



Classification of Hypothermia

■ 35-37 deg C: cold-sensation, shivering, 
constriction of surface blood vessels

■ 32-35 deg C: Mild hypothermia; 
physical and mental impairments



Classification of Hypothermia

■ 28-32 deg C: Moderate hypothermia; 
cessation of shivering, abnormal heart 
beats, loss of consciousness

■<28 deg C: Severe hypothermia; vital 
signs reduced or absent; spontaneous 
ventricular fibrillation or cardiac arrest



HELP Position



Huddle Technique



PFDs



PFDs



PFDs in 10 Deg C (50 Deg F) Water

Head In, Body In Head Out, Body In



Questions


