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Stresses in SCUBA and Breath-Hold Diving
Part I: Introduction and Physical Stresses

By Michael B. Strauss MD and Stuart S. Miller MD

Stimulus to Breathe 

The stimulus to breathe is another example of 
how imperceptible responses to stimuli maintain 
homeostasis in the body. The stimulus to breathe 
is initiated by elevation of blood carbon dioxide 
(CO2) gas tensions. The elevation occurs because 
CO2 is a waste product of metabolism. Receptors 
in the blood stream detect the elevation and send 
a stimulus to the respiratory center of the brain to 
initiate a breathing response (i.e. inhalation and ex-
halation) to dissipate the CO2 accumulation in the 
blood stream through the lungs. To test this stimu-
lus-response homeostatic mechanism, merely hold 
your breath. As the CO2 levels in the blood stream 
increase, there is an increasingly stronger desire to 
breathe eventually reaching the point that a breath 
must be taken, the so-called breath-hold break 
point.

Ondine’s curse from mythology recognizes how 
important the homeostatic mechanism to breathe 
is and the consequences that result when it is 
impaired. Ondine was a water nymph who had a 
mortal lover. He swore to Ondine that “every wak-
ing breath would be a testimony of his love” for her. 
Upon witnessing his adultery, Ondine laid a curse 
on her unfaithful lover such that if he should fall 
asleep, he would forget to breathe. Inevitably he fell 
asleep from sleep deprivation, stopped breathing, 
and died. This insightful myth shows how impor-
tant the CO2 homeostatic mechanism is to breathe 
(without conscious awareness/brain stem involve-
ment) and is labeled today as the congenital cen-
tral hypoventilation syndrome. Its pathophysiology 
is due to brainstem nerve injury and dysfunction.  

D
iv

iN
G

 M
eD

ic
iN

e

A series of articles by

http://www.bestpub.com/


2 - WCHM ©2014 Best Publishing Company. www.BestPub.com

Harmful  Helpful  
Stresses 

Injury, damage, and/or disruption   
of normal body functions 
(physiological processes) >99.99% 

Homeostasis Mechanisms 

Unresolved Resolved 

 Homeostasis  
A point of balance or 
internal equilibrium 

Figure 1:  Stresses, Stress Resolution, and Homeostasis 

Legend:  The body is constantly subjected to stresses.  Most are resolved spontaneously and usually without 
conscious effort to maintain homeostasis (homeo=constant, stasis=stable i.e. even, normal function). 

 
 When stresses are not adequately resolved, harm to the organism can result.  The purpose of homeostasis 

mechanisms is to resolve stresses to maintain normal/orderly function. 

Dive Scenario: A snorkel diver was found unconscious 
and in profound shock on the shore line with two large 
parallel gashes on his right leg. Initially, impressions were 
that he exsanguinated as a consequence of a shark bite. 
The victim expired en route to the hospital. A coroner’s in-
quest concluded that the injury was from a boat propeller 
because of the parallel grouping of the gashes, absence of 
shark teeth in the wound, and appearance of the wound 
with no avulsed tissue.

Comment: This scenario illustrates a surface-phase medi-
cal problem of diving and how shock can occur with trau-
matic injuries. Many questions remain unanswered such 
as: Was the diver diving alone, did the motor boat “hit 
and run,” how did the diver get to shore, and had a tourni-
quet been used, could his course have been altered?

Shock has many causes such as blood loss, infection, loss 
of sympathetic nervous system control of blood vessel di-
ameter, heart problems, etc. In this scenario, blood loss 
was the obvious cause. With a circulation time of about 
30 seconds, shock from bleeding from a large vessel such 
as in the patient’s leg can occur in a minute or two and 
death from exsanguination shortly thereafter.
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Boyle’s Law 

This gas law quantifies volumes changes with 
changes in ambient pressure and formulated as V1 
x P1 = k or V1 x P1 = V2 x P2 (where P = pressure, V = 
volume, k = a constant). In simplistic terms, Boyle’s 
law explains that when pressure is increased (or 
decreased) on a confined volume of gas, the vol-
ume of the gas decreases (or in the situation of 
decreased pressure increases). For example, if the 
pressure on gas confined in a flexible enclosure 
such as a balloon doubles, the volume of the gas 
decreases by 50% (Figure 5).

           Physical                         
  

 
 

 

Physiological 
 

 
 

*Boyle’s Law 

Figure 2: Types of Stresses in Diving and their Associated Medical Problems 

• Squeezes* 
• Lung over-inflation* 
• Environmental 

• DCS** 
• Indirect effects 

of pressure** 
  

Psychological 
 

 
 

• Disorientation 
• Panic 

**Dalton’s and Henry’s Laws 

Stresses 

• Increased ambient 
pressure 

• Breathing compressed 
gases 

• On-gassing/ off-
gassing 

• Pressure differentials 
• Temperature 
• Orientation 

• Gas mixtures 

  

• Water density 
• Visibility 
• Communications 

Legend:  When diving, three types of stresses must be resolved. This article describes the physical stresses   with 
Boyle’s law  providing quantification for squeezes and lung overinflation (i.e. extra-alveolar air/ pulmonary 
over-pressure/air retention ) syndromes. 
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Liquid Respiration 

Theoretically, if all three body compartments 
could be converted to liquids and solids, no squeez-
es—or even gas embolism would occur no matter 
how deep the dive. This has been experimented 
with utilizing fluid respirations.[3] The lungs and tra-
cheobronchial tree are filled with fluid such as nor-
mal saline or fluorocarbons and the fluid pressur-
ized with oxygen. The oxygen in the fluid (analogous 
to physical dissolved oxygen in plasma as utilized 
in hyperbaric oxygen therapy) diffuses through the 
alveoli in the lungs to be delivered by the blood 
stream to body tissues to meet their metabolic de-
mands. Two challenges limit the theoretical benefits 
of fluid respiration. These are elimination of carbon 
dioxide (CO2) and the work of “breathing” a fluid. 
Whereas it is possible to deliver oxygen through this 
technique, measures to eliminate the one hundred-
fold increases in CO2 between inspired gas (or fluid) 
and the waste products of metabolism have not 
been solved. With respect to the work of breath-
ing, it should be appreciated that water is over 700 
times denser than air and results in an enormous 
work of breathing just to move fluid in and out of 
the lungs.

The science fiction-adventure movie The Abyss 
(1989) utilizes the technique of fluid respiration for 
one of its epic scenes. For the record, this movie 
was “truly” an underwater undertaking. Forty per-
cent of the live action took place underwater. The 
actors themselves shot scenes at 33 feet of sea 
water (FSW) for periods of less than one hour so 
decompression (other than standard ascent rates) 
was not required. On the other hand, the camera 
crews stayed at depths of 50 FSW for five hour du-
rations and did oxygen breathing during ascent. 

Alveoli tolerate over-expansion poorly. Even 
though this tissue type has some elastic properties, 
overexpansion, rupture, and gas embolism can the-
oretically occur with breath-holding after full inspi-
ration from a 3 foot depth. This equates to about 
a 10% overexpansion of the fully inflated alveoli.

Arterial gas embolism has been observed with 
breath-holding from an eight foot depth after 
breathing compressed gas.

Dive Scenario: A couple of kids were playing in a back-
yard swimming pool. They decided to weight an upside 
down bucket filled with air so it would sink to the bottom 
of the pool then breathe air from the bucket in order to 
stay underwater. Soon the air became stale (from carbon 
dioxide accumulation) and with one last deep breath, one 
kid swam to the surface while holding his breath. Immedi-
ate loss of consciousness occurred and after rescue and 
breathing oxygen, consciousness was restored with no 
apparent brain damage. The presumptive diagnosis was 
arterial gas embolism from breath holding after breathing 
the compressed gas in the upside down bucket. 

Comment: This scenario illustrates how minimal pressure 
differentials can lead to alveolar rupture and supports the 
theoretical estimates from the above text box. It is note-
worthy that about 50% of arterial gas embolisms resolve 
with breathing 100% oxygen on the surface.
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Figure 3: Phases of the Dive, their Stresses and their Medical Problems 

Legend:  This all-encompassing (an entire synopsis of diving medical problems) figure shows when, why, and what diving 
problems occur and how to prevent them.  All the medical problems listed in the pre-dive column are not exclusive 
to this phase of the dive, and in contrast to the other disorders, can occur in other phases of the dive.  Drowning, 
cardiac arrest, and shock (from traumatic injuries e.g. boat propellers) can also occur at any phase of the dive. 

 
 AGE=arterial gas embolism, CO2= carbon dioxide, DCS=decompression sickness. 

Pre-dive  
Getting to dive 
site, donning 
equipment, 

water entry & 
surface swim to 

descent site 

Post-dive 

Bottom 

Major stress 
categories 

Exertional 
Environmental 

Pressure Physiological Physiological (AGE) 
Physiological (DCS) 

Exertional 
Direct effects       
of pressure 

Indirect effects                
of pressure 

Problems               
that may    

occur 

Panic 
 

Blackout 
Squeezes Extra-alveolar gas 

problems 

Alternobaric vertigo 
Decompression sickness 

Ear, sinus, face 
mask, etc. 

 
Returning to 

dive platform, 
water exit, 
removing 

equipment, & 
return from dive 

site 

Hypothermia 

Ear canal 
infections 

Injuries from 
marine animals 

Thoracic squeeze 

Nitrogen narcosis 
 Oxygen toxicity 

CO2 toxicity 
Hypoxia 

Carbon monoxide 
poisoning 

Subcutaneous emphysema 
Mediastinal emphysema    

Pneumothorax 
Arterial gas embolism   

Stress 
prevention / 

elimination 

Dive planning 
Fitness Skill sets Training 

Dive Planning 
Fitness Equipment Experience 

Equipment 
Dive planning 

Figure 4: Effects of Pressure on Water and Air-Filled Balloons and on a “Rigid” Shelled Water Polo Ball 

Water-filled 
Balloon 

Air-filled 
Balloon Air-filled, 

“Rigid” Shelled 
Water Polo Ball 

No Change 
in Volume 

Volume  .   
by 50% Shell 

Collapse 

Legend:  The above photos illustrate how the three body compartments respond to increased pressure. The water-filled 
compartment (blue balloon) corresponds to the liquid-solid structures of the body (> 90 of the body composition).   

 
                 The air-filled, flexible walled structures  (red balloon)decrease in size with increased pressure and correspond to the 

lungs and gut.   
 
                 The rigid-walled, air-filled structures (water polo ball) include the middle ear spaces. Pressure differentials arise with 

increased pressure which lead to barotrauma. In these structures bleeding and ear drum perforation occur before 
collapse (as might happen in a submarine that exceeded crush depth and is demonstrated with the water polo ball). 

Key:   ATA =  Atmospheres absolute,          
HBO = Hyperbaric oxygen 
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Figure 5: Pascal’s Law and Pressure Related Phenomena in Diving 

Middle ear spaces 

Legend:  Pascal’s law states that  fluids transmit pressures equally and undiminished in every direction. This has important 
ramifications for divers. In essence it means divers are “invincible” to the effects of pressure with respect to the 
body’s liquid and solid structures. 

 
 The liquid and solid structures in the body subscribe to Pascal’s law and transmit ambient pressures equally and 

undiminished so no pressure differentials develop in these structures with changing depths. Conversely, in air-filled 
structures, pressure differentials arise with changing depths. Pressure differentials lead to symptoms such as those 
associated with ear squeezes.  

 
 Body structures do not tolerate pressure differentials i.e. “abhor a vacuum” and divers need to initiate techniques 

such as clearing the ears to prevent pressure differentials in susceptible structures. 

Lungs and gut 

Middle Ear Barotrauma and Hyperbaric Oxygen 
Therapy

Middle ear barotrauma is a recognized com-
plication of hyperbaric oxygen (HBO) treatments. 
Because HBO therapy usually requires repetitive 
treatments, fluid accumulation in the middle ear 
spaces can make pressure equilibration increas-
ingly difficult with each successive treatment. Much 
can be done to mitigate ear squeezes associated 
with HBO therapy including slowing the ascent rate 
and use of vasoconstrictors and antihistamines (if 
the patient has allergies). These same techniques 
are used by divers when they experience difficulty 
clearing their ears. 

 A device to equilibrate face-mask pressures and 
the external ear is purported to prevent ear squeez-
es. However, little information is known to the au-
thors about its effectiveness and the mechanisms 
the device utilizes to equilibrate pressures in the 
middle ear spaces

The HBO patient has the option of insertion of 
ventilation tubes in the tympanic membranes. They 
prevent any pressure differentials developing be-
tween the ambient pressure and the middle ear 
spaces. Unfortunately, this is not an option for the 
diver because water can enter the middle ear space 
through the ear tubes and lead to infection, vertigo, 
and fluid retention in the middle ear spaces.
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The Physical Challenges of Cold Water 

The specific heat of water is 1000 times greater 
than air of equal temperatures. This means to warm 
a volume of water one degree requires 1000 times 
the heat energy that it would require to warm an 
equal volume of air one degree. This, coupled with 
the thermal conductivity of water, which is 25 great-
er than air, imposes enormous thermal stresses on 
divers. The LD50 (lethal dose i.e. exposure where a 
50% death rate occurs) for near-freezing water is 
about 5 minutes. 

Mitigating the Stresses of Cold Water

 It is interesting to note that prior to the era of 
using exposure suits, the commercial breath-hold 
diving activities in Japan and Korea (Ama divers) 
were performed by women. The natural selection of 
women was based on their increased tolerance to 
cold water as compared to men. The physiological 
explanation for this is that women have increased 
subcutaneous fat which acts as additional insula-
tion from the cold water

It was observed that wet-suited Navy divers who 
sat nearly motionless in 40oF water for 6 hours in a 
simulated operational environment hardly dropped 
their core temperatures. However, their extrem-
ity temperatures approached that of the external 
water temperature as skin temperature measure-
ments moving distally on the extremities were 
made. Physiology to explain this included heat con-
servation by minimizing blood flow (and the radiator 
effect of heat exchange of the extremities) to the 
almost motionless limbs through vasoconstriction 
(to reduce blood flow) and countercurrent heat ex-
change. In countercurrent heat exchange, the cold 
blood from the extremities (minimal flow secondary 
to vasoconstriction) allows heat in the blood flow-
ing from the warm core to be transferred to the re-
turning cold blood from the extremities. Conversely, 
with the heat exchange the blood flowing to the ex-
tremities is cold.

Conditioning as well as body habitus can also 
mitigate the challenges of cold water. A noteworthy 
example is the feat of Lynn Cox, who swam in freez-

Compartment Examples Effects of Increased Pressure 

Liquid-solid blood                        
bones, joints, teeth     
muscles, tendons     

solid organs              
skin, fat, connective 

..tissue, nerves 

Pressure transmitted equally & 
undiminished 

No pressure differentials 
No depth limitations 

Air-filled, 
flexible-
..walled 

lungs, gut Compress as pressures increase 
(Boyle’s law) 
No pressure differentials 

Air-filled, 
rigid-

walled 

middle ear spaces      
sinus cavities                

face mask,        
creases in wet suits 

Pressure differentials arise          
Tissue damage if not equilibrated 

Table 1: Pascal’s Law and Pressure Related Phenomena in Diving 

Note:  See Figure 4 for description of the colored spheres. 

(see Figure 4) 
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Lung over-
expansion 

Breath-holding 
with ascent 

Alveolar 
rupture 

Extra-alveolar air 

--Blood stream      Brain 

--Pleural cavity 

Pneumothorax 

--Tissue planes 

Mediastinal/                                 
SC Emphysema 

Figure 6: Extra-Alveolar Air/Pulmonary Overpressurization Syndromes 

Legend:  Alveoli tolerate over-expansion poorly. Even though this tissue type has some elastic properties, overexpansion, 
rupture, and gas embolism can theoretically occur with  breath-holding after full inspiration from a 3 foot depth.  
This equates to about a 10% alveolar overinflation.    SC = Subcutaneous  

Target Sites 

Techniques Comments 
Exposure suits 

Table 2: Mitigating the Effects of Cold water 

--Lycra 
--Neoprene 
--Semi-dry 
--Dry 
--External heat                                                             

sources (hot water,                                                                  
battery, chemical) 

Exposure suits insulate the diver from the thermal challenges of cold water. 
Whereas, the Lycra suit provides 1 or 2 degrees of increased thermal 
comfort, dry suits and external heat sources allow divers to tolerate sub-
freezing water. 

Chemical and battery heat sources only have a short (1 or 2 hour) duration of 
action.  Hot water suits require tremendous logistical support and are only 
practical in commercial diving situations. 

Monitoring breathing 
pattern 

20% of body heat loss occurs imperceptibly through the lungs with breathing.  
Inhaled air must be heated to body temperature and fully saturated with 
moisture before it reaches the alveoli where gas exchange occurs. These two 
effects are magnified as one descents breathing compressed, dehumidified, 
ambient temperature gas. 

Slowing the breathing rate minimizes energy outlay as well as lessens respiratory 
heat and body fluid losses. 

 Maximizing 
propulsion 
efficiency 

Vasoconstriction and counter current heat exchange are mechanisms to conserve 
heat. The extremities act as radiators to dissipate heat.  Of course, this is 
undesirable in cold water.  Alcohol acts as a vasodilator and increases heat 
loss through the radiator effect of the extremities. 

These heat conserving mechanisms are augmented by minimizing movements of  
the extremities while underwater. See text box on “Mitigating the Stresses of 
Cold Water.” 
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Figure 7: Maintaining Homeostasis of the External Ear Canal 

Legend:  Four factors interact to maintain homeostasis in the ear canal.  When one or more  become out of balance, ear canal 
problems develop. Increased warmth and moisture will foster the growth of bacteria.  Desiccation will dry the canal 
and disrupt the acid mantle which provides an avenue for bacteria to invade the ear canal lining. 

 
                 As in all homeostatic mechanisms in the body, too much or too little disrupts homeostasis. The ear responds when 

the stresses overwhelm the balance between the four factors above . This generates an inflammatory response with 
itching, pain, swelling and/or discharge. 

Ear Drum 

Ear 
Canal 

 Acid Mantle  Acid Mantle 

Warmth Bacteria 

Moisture 

ing Antarctic waters for 25 minutes without any thermal 
suit protection. Her determination, superb conditioning, 
and relatively high body mass index (i.e. 29 versus 21-
24 for a female of equal height and weight), in addition 
to being female with a natural protective layer of sub-
cutaneous fat, provide the physiological explanation for 
these amazing accomplishments. 
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Injury Type Examples Pathology 

Bites, 
avulsions 

Shark, eels,   
seals, etc. 

Table 3: Injuries from Marine Animals 

Complications Management 

Disruption         
of tissues 

Bleeding, shock, 
tissue loss, death 

Control bleeding, treat 
shock,  repair tissue injuries 

Stings Jellyfish, 
hydra, corals, 

anemones 

Allergic 
reactions  Burning itching, 

welts,  

Shock, collapse 

Inactivate with alcohol or 
acetic acid 

“Shave” off residual 
tentacles 

Punctures Sea urchins, sting 
rays, sculpins, 

cone shells, 
bristle worms 

Penetrating 
wounds Pain, infection, 

granuloma formation, 
collapse & death 

Soak in “hot” water until 
pain dissipates 

Tetanus prophylaxis 

Treat latent infections 

Poison Bites Sea snakes, blue 
ringed octopus 

Envenomations Muscle stiffness, 
myoglobinuria, 

respiratory arrest 

Resuscitation, life 
support, antivenins  

Barnacles,   
corals, parasites, 
(electric eels & rays) 

Persistent 
wounds & 

sores (shocks) 

Indolent wounds, 
festering sores 

(Arrests from shock) 

Cleanse; debride persistent 
wounds, antibiotics          

(Resuscitation if arrest from shock) 

 

Toxins injected 
with microscopic 
trigger devices 
(nematocysts) 

Injections of  
toxins and/or 
inflammatory 
proteinaceous 

debris 

Miscellaneous 
Cuts, 

lacerations, 
rashes  (shocks) 

< 1% of Problems 

< 1% of Problems 

~60% of Problems 

~ 20% of Problems 

~ 20% of Problems 

Dive Scenario: A mildly overweight SCUBA diver wearing 
a Lycra exposure suit did not think he needed any lead 
weight for buoyancy control. After a swimming descent 
with considerable effort, he could not maintain his depth 
without vigorous swimming efforts. After 20 minutes 
he had nearly expended the air in his SCUBA tank even 
though he was only at a 30 foot depth. Somewhat humili-
ated, he signaled to the dive guide that he was low on 
air and needed to surface. Meanwhile, his dive compan-
ions were able to remain submerged for the better part of 
the hour—and when they surfaced were concerned that 
something had gone wrong for the diver.

Comment: Obviously, the diver did not have neutral buoy-
ancy control. The neoprene booties, Lycra suit, air tank, 
buoyancy compensator, fins, and adipose tissue all added 
up to giving the diver about 10 pounds of positive buoy-
ancy. With the proper weights this diver was the last out 
of the water on the second dive.

Not only did the lack of buoyancy control rapidly expend 
the diver’s air supply, but it also put him at risk for an un-
controlled ascent with possible consequences of arterial 
gas embolism and even decompression sickness (from 
failure to off gas the super-fast tissue compartments). 

http://www.bestpub.com/
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• The buoyancy of an object reflects the ability of it to sink  or 
float in a fluid 

• Measured by the weight difference of the object and an equal 
volume of water 

Positive 

Negative 

Neutral Ascend 

Suspend 

Descend 
Suspend 

Figure 8: Buoyancy Management for Stress Reduction in Diving 

Legend:  Buoyancy control is often underappreciated  and not fully considered as a stress reducer for divers. Archimedes’ 
principle articulates buoyancy.  

 
                 By neutralizing buoyancy, the diver does not have to expend energy to maintain position in the water through 

swimming movements. This reduces exertional stresses. Also, unrealized changes in depth can lead to ear 
barotrauma and extra-alveolar air syndromes.  

Figure 9: Viscosity and Density Challenges of Water for the SCUBA Diver 

Legend:   A cresting  wave can be a great challenge to the inexperienced diver.  With water being over 700 times denser 
than air,  even a small wave  can cause enormous mechanical forces (see dive scenario).  

 
                 Awareness of this information and pre-dive briefings can do much to prevent unpleasant experiences while 

transiting the surf zone.  
 
                 Note the  diver is not prepared….His dive mask is slung around his neck and his fins are at his side. 

Crashing force 
of the wave 

Immediate depth 
change from 
shallow to over 
the divers head 

Turbulence 
from churning 

water 

Rip current at 
edge of wave 

crest 
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Types 

Current Continuous flow of water 
moving in an evident 

direction 

Table 4: Challenges Related to the Viscosity of Water 

Diver Challenges Management 
Exhaustion; a mild current of  a 

knot is faster than a SCUBA 
diver can move through the 

water 

Avoid with pre-dive briefings;  
swim diagonal to current, “ride” 

with the current to a safe exit 
point 

Swell A long often massive and 
crestless wave usually 

found beyond the surf zone 

Generally not a problem for         
…the diver while underwater                   
Obscures line of sight vision       
…for divers on the surface to see 
…each other & support boats 

Use of signaling devices, 
whistles, sausage tubes to 

improve visibility while on 
the surface 

Wave A moving ridge of water as 
the energy in a swell is 

transformed due to 
approaching the shallow 
bottom of the shore line 

As the wave breaks, churning 
of water generates 
turbulence and obscures 
vision 

Dive under the cresting wave 
while leaving the shore; ride 

with the wave when coming to 
shore;  insure that all dive 

equipment is securely fastened 

Tide Tides can increase swimming 
efforts to get to and exit from a 

shore entry dive site 

Pre-dive briefings should 
include tide information; 

shore dives should be 
scheduled for low tides 

Periodic rising and falling of 
bodies of water in response to 
gravitational forces from the 

moon & sun  

A strong, usually narrow 
surface current flowing 

outward from shore 

Swim in a diagonal (or 
perpendicular) direction 
until out of the rip tide 

 

Rip Tide / 
Current 

Description 

Exhaustion/panic when trying 
to swim against the rip tide 

attempting to return to shore  

Usually small areas of erratic, 
churning of water where 

currents mix or waves break  

Pre-dive briefing to avoid; 
Try to “ride out” of  

 

Turbulence Disorientation,  difficulty 
making swimming progress 

Dive Scenario: A petite female diver was making her first 
open water SCUBA dive entry. While wading out in waist 
deep water a wave crested over her. This lifted her off the 
bottom and disrupted the seal on her diving mask, fill-
ing it with water. She immediately began to struggle and 
yelled for help. After the wave passed the dive instructor 
walked the diver back to the beach. She decided not to 
continue her SCUBA diving training.

Comment: Although the seemingly innocuous combina-
tion of cresting wave and water turbulence frightened her 
enough to terminate her diving training, it reflects water’s 
density effects and also its ramifications. A briefing before 
entering the water could have prepared her mentally for 
the unanticipated event. Had the dive instructor appreci-
ated her timidity regarding the surf zone, he could have 
provided support by stabilizing and/or supporting her 
while transitioning through the turbulent area. 
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Figure 10:  The Goals for Every Dive 

Legend:   Stress reduction is one of the essentials for sports diving.  
Three cardinal  requirements  are needed to make it is as safe 
and enjoyable as possible 

Pre-dive 
Briefings 

Proper 
Equipment 

Training & Fitness 
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data recording, displaying and charting.

Sechrist Industries, Inc. • 4225 E. La Palma Ave. • Anaheim, CA 92807 • (800) SECHRIST • www.SechristUSA.com

Sechrist Industries H-Series Hyperbaric Chambers

Accuracy. Efficiency. Safety. Optimized Healing. For over three decades, Sechrist Industries 

has brought these to clinicians through advanced hyperbaric technology. Now, our team of 

experts has taken the next step with a gurney storage system, a one-of-a-kind low profile 

gurney and  H.E.R.O.™, a chamber and patient treatment data acquisition software.

Sechrist Industries...Your partner in healing.

GURNEY STORAGE & 
LOW PROFILE GURNEY

• All H Model Sechrist Chambers are now available with convenient gurney 
storage which allows for additional free space in the hyperbaric room 
eliminating need for wall space to store chamber gurneys. 

• Gurney easily stored and accessed; alignment & guide plates allow for 
smooth placement of gurney under the chamber.

• Low Profile Hydraulic Gurney lowers 5” lower than Standard 
Gurney allowing for maximum patient comfort and safety.

• Easier and safer patient access to getting on the 
hyperbaric chamber gurney with Low Profile Gurney.

• Headrest for Models 3600H and 4100H has a incline of 
45° to allow for increased patient comfort (+/- 5°).

http://sechristind.com/
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Find the answers to this quiz and access 
to more FREE quizzes at

www.WoundEducationPartners.com/
online-courses/free

The Commercial Diver’s Handbook:
Surface-Supplied Diving, 

Decompression, and Chamber 
Operations Field Guide

By Hal Lomax

Beating the Bends
By Alex Brylske

On-Site Management of Scuba 
Diving and Boating Emergencies 

By Wesley Y. Yapor, M.D.

Women and Pressure 
By: Caroline E. Fife, M.D,

Marguerite St. Leger Dowse

Assessment Of  Diving Medical 
Fitness For Scuba  Divers  And  
Instructors

By Peter B. Bennett, Frans J. Cronje and 
Ernest S. Campbell

Mastering Rebreathers 
By Jeffrey E. Bozanic

Basic Decompression Theory and
Applications, 3rd Edition

By Bruce R. Wienke

NOAA Diving Manual, 5th Edition
Edited by: NOAA et al.
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