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Minneapolis, MN

Objectives

◼ Understand and describe how the medical 
evaluation process differs for working divers and 
recreational divers

◼ Understand and discuss causes of diving fatalities 
and how this information can be used to help 
define fundamental concerns during the medical 
evaluation process

◼ Discuss medical clearance for asthma, diabetes, 
cardiovascular diseases*

◼ Be familiar with expectations and the medical 
evaluation process for recreational, commercial and 
scientific divers

Medical Clearance for 

Types of Diving

◼ Recreational

◼ “Working” Diver

◼ Public Safety

◼ Scientific

◼ Commercial

◼ Military

◼ SCUBA Instructors

Recreational      vs.     Working
◼ Not necessary

◼ Not dependent on diving for income

◼ Variable conditions

◼ Diver has choice about dive 
site/conditions

◼ Obligations to diver, buddy, 
supervisory staff

◼ Determine and convey risks to diver 
and others

◼ Final conclusions will be about risk 
management and assumption of risk

◼ Recommendations about specific 
acceptable safe diving conditions 
may be necessary

◼ Recommendations about scheduled 
medical re-evaluations

◼ Necessary

◼ Income dependent

◼ Variable conditions

◼ Diver cannot choose dive 
site/conditions

◼ Obligations to diver, 
employer, others

◼ Determine and convey risks 
to diver, employer and 
others

◼ Decision is often 
paternalistic

◼ Yes or No

◼ Regularly scheduled medical 
evaluations are the norm

Public Safety Divers

◼ Large variability in quality of training, job 

requirements, capabilities

◼ Volunteer vs. Employment

◼ Conditions

◼ Can involve low visibility environments

◼ Can involve swift water rescue/diving

◼ Usually not deep, low risk for DCS
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Public Safety Divers

◼ No governing body to provide guidelines or 

recommendations

◼ Variable in level of medical evaluation and clearance

◼ PMD (or any MD)

◼ Occupational MD for Police or Fire Department (may 

or may not have any training in dive medicine)

Scientific Divers

◼ Can be variable in physical and psychological 

demand 

◼ Frequently involves shallow, longer dives to collect 

scientific data

◼ Underwater archeologists can have most variability

◼ Archeological sites in variable depths/conditions

◼ Saturation diving is rare

Aquarius (NOAA)

Scientific Divers
◼ Generally more strict with medical evaluation and 

clearance

◼ AAUS provides guidelines

◼ Most research diving entities (organizations) have 

established relationships with physicians trained in 

diving medicine

◼ Scripps Institute

◼Woods Hole

◼NOAA

◼Universities with research diving programs

AAUS Guidelines Military Divers

◼ Usually very demanding both physically and 

psychologically

◼ Mission-based diving (must complete the mission)

◼ Highly trained, increased pay, expensive equipment, 

personnel not easily replaceable

◼ Technical diving can be involved

◼ Surface supply, saturation, decompression diving with 

Sur-D O2, other extreme exposures may be involved
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Military Divers

◼ Medical evaluation and screening is very thorough

◼ Physician (trained in diving medicine) often outranks 

the diver and has final say

◼ Several absolute disqualifications

◼ Frequent, regularly scheduled medical reassessments

◼ Must maintain cardiovascular fitness within standards

Commercial Divers

◼ Can be very demanding both physically and 
psychologically

◼ Work must get done (must complete the job/task)

◼ Surface supply diving is most common

◼ Mixed gas diving often involved

◼ Decompression diving with Sur-D O2 may be involved

◼ Saturation diving may be involved

◼ Contaminated water exposure can be involved

Commercial Diving

◼ Can be variable in medical evaluation and 
screening for fitness to dive

◼ Commercial diver training programs may not require 
comprehensive medical evaluations and screenings

◼ Once employed...it is what the company requires

◼ They may or may not have their own properly trained doc

◼ There are some generally accepted absolute 
contraindications

◼ Association of Diving Contractors International 
(ADCI) Form

◼ Diving Medical Advisory Committee (DMAC) and 
International Marine Contractors Association (IMCA)

DMAC/IMCA

◼ There are certification courses for physicians that are 
approved by DMAC/IMCA

◼ The certifications are recognized and often “required” 
by reputable commercial diving training programs and 
companies throughout the world

◼ DMAC levels

◼ Level 1:  Medical assessment of divers (Medical Examiners 
of Divers)

◼ Level 2D:  Medical management of diving accidents and 
illnesses (Diving Medical Physician)

DMAC/IMCA      

Form
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Exercise Testing?

31 32

33 34

35 36



5/14/2026

5

Recreational Diving

◼ Can vary in level of physical and psychological 

demand

◼ Warm water only divers (“easy” diving, but they tend 

to dive less frequently with rusty skills)

◼ Local divers (tend to dive more frequently)

◼ Cold water diving (tends to be more arduous)

◼ Technical divers (their own breed!)

◼ Scuba instructors (a different breed!)

Recreational Diving (USA)

◼ Scuba Instructor/Training agency does the initial 

medical screening

◼ Form with check boxes

◼ Checked the “wrong” box?

◼ Needs MD evaluation/clearance

◼ Who does the evaluation/clearance?  Any training in 

diving medicine?

◼ Agencies list relative and absolute contraindications on 

back of form in small print

◼ Do we all agree?

Recreational Diving

◼ Certified for life

◼ No requirement for health maintenance or 

formal medical re-evaluation

◼ Type of diving may change through time

◼ Recreational            Technical

◼ The aging diver and changes in health status

◼ New diagnoses (heart disease, diabetes, COPD....)

◼ Obesity and cardiovascular de-conditioning
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1.  Does the candidate have a condition that could be 

exacerbated by diving? 

2.  Does the candidate have a condition that could 

precipitate a diving disorder?

3.  Does the candidate have a condition that could 

compromise consciousness or physical performance 

in the water? 

“Three Question” Approach to 
Individual Disorders

Courtesy of  Dr. Simon Mitchell

Diving → Worsening of  condition

Condition → Diving Problem

Evidence based?

◼ There is no “cook book”

◼ How do divers die?

◼ What are most common 

diving related medical 

problems?

◼ Always remember the 

fundamental concerns

◼ Absolute vs. Controversial?

◼ Permanent vs. Temporary?

How do Divers Die?
Common Disabling Injuries Associated 

with  Recreational Diving Fatalities

1. Asphyxia (drowning) – 33%

2. Arterial gas embolism – 29%

3. Cardiac events – 26%

4. Trauma – 5%

5. DCS – 3%

6. Unexplained loss of consciousness

7. Inappropriate gas mixture

Denoble et al., UHM, 2008

Common Causes of Recreational 

Diving Fatalities

◼ What increases your odds ratio for asphyxia?

◼ Entrapment (OR>30)

◼ Running out of gas (OR=15.9)

◼ Buoyancy and equipment problems (OR=4.5)

◼ What increases your odds ratio for AGE?

◼ Emergency ascent (OR>30)

◼ What increases your odds ratio for cardiac events?

◼ Previous CVD (OR>10.5)

◼ Age >40 (OR=5.9)

Common Causes of Recreational 

Diving Fatalities

◼ What increases your odds ratio for trauma?

◼ Rough water (OR=2.6)

◼ What increases your odds ratio for DCS?

◼ Diving deeper than 180 fsw (55 msw) (OR>30)

◼ Diving alone (OR=17.2)

◼ Emergency ascent with omitted decompression (OR=16)

◼ What increases your odds ratio for unexplained LOC?

◼ Diabetes (OR=12)
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Hennepin Approach to Diving 

Medical Evaluations
◼ The “three question” approach

◼ Special consideration to the “top” disabling injuries that result 
in fatalities
◼ Asphyxia

◼ AGE (as a result of pulmonary barotrauma)

◼ Cardiac events

◼ Trauma

◼ DCS

◼ “Unexplained loss of consciousness”

◼ Special consideration to the most common non-fatal diving 
injuries
◼ Non-pulmonary barotrauma (ears, sinuses)

◼ Otitis externa

Fundamental Concerns

◼ Drowning
◼ Possibility of altered level or loss of consciousness?

◼ Barotrauma
◼ Pulmonary Barotrauma → AGE

◼ Middle ear barotrauma (ENT issues)

◼ GI

◼ Surgical implants/devices?

◼ Exertion/Work
◼ Risk for cardiac events?

◼ Poor exercise tolerance leading to incapacitation?

◼ Risk of physical injury/trauma?

◼ Decompression sickness
◼ Increased risk for DCS?

◼ Poor judgment and decision making
◼ Running out of gas

◼ Diving beyond skill level/limitations

◼ Inappropriate risk-taking behavior

◼ Poor/Inadequate training

Neurological
◼ Fundamental concern is loss of consciousness or 

incapacitation leading to drowning

Absolute Controversial

Seizure disorder History of  seizure disorder (no longer on 

meds, seizure free for >5 y)

CVA/TIA Prior neurosurgery (must have no sequelae)

Progressive neurodegenerative 

disorders

Prior Neuro DCS or CAGE (must have no 

sequelae)

Active CNS malignancy Peripheral neuropathy

Head injury/TBI with sequelae Spinal cord injury

Prior Neuro DCS or CAGE with 

sequelae

Narcolepsy with cataplexy
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Cardiovascular
◼ Fundamental concerns include:

◼ Loss of consciousness with risk of drowning

◼ Cardiac event

◼ Shunting of VGE (risk for DCS/CAGE?)

Absolute Controversial

Symptomatic CAD, CHF CAD s/p intervention (with normal stress test)

Hypertrophic cardiomyopathy Pacemaker (with no risk of  syncope, device 

pressure rated)

Septal defects (right to left shunt) Controlled arrhythmias (with no risk of  

syncope)

Stenotic valvular disorders Mild regurgitative valvular disorders

Arrhythmias with risk of  syncope 

(prolonged QT syndrome, WPW)

Therapeutic anticoagulation (what is the 

underlying disease?)

AICD

Cardiac transplant

Cardiovascular
◼ Divers with known CAD (status-post intervention) or 

divers at risk for CAD (older)

◼ Cardiac risk stratification

◼ Exercise cardiac stress testing

◼ Achieve at least 13 MET?

Patent Foramen Ovale (PFO)

Fetal 

circulation

PFO in postnatal 

circulation

PFO

◼ We know that VGE are common after diving (even no-

decompression diving)

◼ The existence of a PFO provides a possible shunt from venous to 

arterial circulation (bypassing the lungs)

◼ VGE can become AGE….does this increase risk for DCI or 

CAGE?

PFO

◼ Common

◼ ~25-33% detected at autopsy in humans

◼ More prevalent in divers diagnosed with severe DCI?

◼ Moon, et al. Lancet, 1989…screening for PFO in divers diagnosed with DCI

◼All DCI = 37% (11/30)

◼ Serious DCI = 61% (11/18)

◼ Need a special test to screen for this

◼ Bubble echocardiogram (TTE or TEE)

◼At rest and with Valsalva (right atrial pressure > left atrial pressure)

PFO and DCS??
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Recent Prospective Cohort Study PFO/DCS

◼ 100 experienced divers, >50 dives per year

◼ 76% were diving instructors

◼ All got bubble echo, screened for PFO, PFO characterized

◼ High risk

◼ atrial septal aneurysm, hypermobility, large PFO size (>2 mm separation of 

septum primum/secundum), spontaneous shunting in resting state

◼ 68 divers had PFO (68%)

◼ High risk: 37

◼ Low risk: 31

◼ Divers were followed for 3 years, surveyed for incidence of DCS

Recent Prospective Cohort Study PFO/DCS

◼ Overall incidence of DCS was 13%

◼ Only 1 diver was treated with recompression therapy

Screening for PFO??

◼ No prescreening for PFO

◼ Screen divers with “unexpected hit” or early onset neurological DCS

◼ You found a PFO!....No what do you do?

◼High risk PFO?

◼ Stop diving?

◼Dive more conservatively (“bubble free”)?

◼ Surgical (endovascular) repair?

◼Can be an absolute contraindication in military and commercial 
diving

Pulmonary
◼ Fundamental concerns:

◼ Exercise tolerance (risk for incapacitation/drowning)

◼ Pulmonary barotrauma leading to CAGE

Absolute Controversial

Poorly controlled asthma (asthma with 

cold/exercise trigger)

Well controlled asthma

COPD/Emphysema Traumatic pneumothorax

Spontaneous pneumothorax Previous thoracic/lung surgery (>6 

months post-op, normal lung imaging 

and function)

Active URI or pneumonia Previous diving related pulmonary 

barotrauma/AGE (no sequelae)

Previous diving related pulmonary 

barotrauma/AGE with sequelae

Asthma

◼ What are the concerns?

◼ Asthma exacerbation with air trapping and risk of 

pulmonary barotrauma/AGE

◼Exposure to cold, dry air

◼ Possibility of accidental inhalation of sea water

◼Exercise as a trigger

◼ Diminished exercise capacity

◼Cannot respond to increases in workload/demand 

with risk of incapacitation and drowning

◼ Risk of anxiety/panic attack

Asthma

◼ Which asthmatics can be cleared for recreational diving?

◼ History of childhood asthma is not a concern

◼ Must have normal rest and exercise PFTs

◼ MEF 50% is most sensitive screening for exercise limitations

◼ Low FVC may be predictive of PBT from SETT (UK Navy 

data)

◼ Must be educated that they cannot dive during active 

disease state

◼ We recommend pre-dive peak flow meter testing to screen 

for subacute exacerbations prior to diving
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SPUMS: Guidelines, 2010

Exercise

Hypertonic saline

Diabetes

◼ What are the concerns?

◼ Loss (altered level) of consciousness from hypoglycemia

◼ Secondary effects of diabetes

◼Cardiovascular disease

◼ Peripheral neuropathy

◼Retinopathy

◼Nephropathy

Diabetes: Who can Dive?

See DAN/UHMS Guidelines (2005)
1. Age >18 y (16–18 with special training)

2. >3 months since initiation or change in treatment regimen

3. No episodes of hypo- or hyperglycemia requiring 3rd party 
intervention within the last year, no history of hypoglycemic 
unawareness

4. HbA1c <9%

5. No evidence of secondary diabetes complications (retinopathy, 
nephropathy, CAD, PVD, neuropathy)

6. Primary care doctor involved who can confirm above

7. Diving medical exam should include input from a physician 
properly trained as diving medical examiner

8. Diver expresses understanding of risks, intention to follow 
diabetic diving protocols, will cease diving if an event occurs while 
diving related to diabetes

9. Must have annual exam/medical assessment for fitness for diving

Diabetes: Scope of Diving?

See DAN/UHMS Guidelines (2005)

1. Recommendations

◼ <100 fsw (30 msw) (narcosis or hypoglycemia?)

◼ <60 minutes 

◼ No decompression diving

◼ No overhead environments

2. Buddy

◼ Must be informed of the diver’s condition

◼ Be able to respond in the event of hypoglycemia

◼ Should not also have diabetes

3. Avoid

◼ Cold or arduous diving

Diabetes: Diving Protocol?

See DAN/UHMS Guidelines (2005)
1. Do not dive if…

◼ Doesn’t feel right (anxiety, unwell)

◼ Glucose pattern abnormal

2. Goal   FSBG >150 mg/dL (8.3 mmol/L)
◼ Checked 60 min, 30 min and right before dive (trend)

◼ Eat snack if needed to maintain FSBG

3. Goal FSBG <300 mg/dL (16.7 mmol/L)

4. Must carry oral glucose (glucagon also recommended)
◼ Oral glucose available at surface and during dive

◼ Buddy should be able to assist 

◼ “L” sign

5. Check FSBG after diving

6. Stay hydrated

7. Log all dives (including FSBG, fluid and glucose intake)

Other systems
◼ GI

◼ Fundamental concern is barotrauma

◼ Ophthalmological
◼ Fundamental concerns: 

◼ Barotrauma: intra-ocular gas

◼ Trauma:  Poor vision

◼ ENT
◼ Fundamental concern is barotrauma, immersion

◼ Psychiatric
◼ Fundamental concerns: 

◼ Altered LOC (drowning), medication issues (CNS O2 tox)

◼ Risk taking behaviors

◼ Improper motivation and diving beyond one’s 
limitations/skills
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Return to Diving After DCI (DAN)

◼ In all cases of DCI (DCS/AGE) a diver should not 
return to diving if they have residual symptoms- MUST 
BE SYMPTOM FREE

◼ After Mild DCS (Type I or “pain only”) - wait at least 2 
weeks

◼ After DCS with “mild” neurological symptoms – wait at 
least 1 month

◼ After “severe” DCS/AGE – stop diving?, must consult 
Diving Medicine Physician

◼ Can risk be mitigated?

Return to Diving after DCI (ADCI)

Return to Diving After DCI (DMAC/IMCA) Return to Diving after DCI (USN)

◼ DCS I, “pain only” - complete recovery with initial treatment

◼Remain symptom free for 7 days

◼ DCS II or AGE - complete recovery with initial treatment

◼Must have normal MRI brain/spine

◼Remain symptom free for 30 days

◼ DCS/AGE with residual symptoms or recurrent DCS/AGE – 

DISQUALIFIED (unless waiver)

◼ DCS II requires evaluation for PFO or ASD!!

◼ Then what??

Medical Evaluation for Diving: The Process

◼ Regardless of the reason for evaluation, there is no 
substitute for a thorough interview, exam and review of 
pertinent medical records with the diver

◼ Primary purpose is to assess and explain medical risks of harm 
associated with diving for the individual
◼ May include risks to others who will dive with the individual

◼ Further testing may be appropriate and necessary prior to 
making final recommendations (interface with PCP!)

◼ Involve the referring entity whenever possible to discuss 
findings/recommendations
◼ Scuba Instructor

◼ Employer

◼ Have the diver actively participate in the process and 
demonstrate that they understand findings/recommendations
◼ A signed statement of understanding may be appropriate

Bottom Line/Summary?

◼ Must evaluate each diver as an individual on a case-by-case 

basis

◼ Perfect time to educate divers about diving medicine and 

safety as it pertains directly to them

◼ Communication and understanding between the medical 

professional and the diver/referring entity are of 

paramount importance!

◼ Take the time to research medical conditions that you are 

not familiar with (utilize resources)

◼ DAN, UHMS, recognized expert opinions

◼ Conscientious, educated, careful and defendable 

recommendations must be made
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