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Protocol for Diabetic Management during Recreational Scuba Diving
Pre-Dive Plan - General Comments
(1) Drugs: Absolutely no alcohol or recreational drugs on the day before or the day of the dive. Diabetic divers should not be on beta blocking medications.

(2) Insulin administration: Errors must be avoided, such as reversal of AM and PM doses of insulin, reversal of regular and NPH insulin units, excessive insulin dose, improper timing of insulin administration with regard to meals.

(3) Insulin injection: Insulin injections of the pre-dive day should be performed in the abdominal area. (Insulin absorption from an exercising limb is faster and more erratic than normal.) The injection site should be an area of the skin that is not scarred or thickened (hypertrophic fatty tissue) from previous injections.

(4) Food: Do not alter meal and snack schedule unless directed to do so by this Protocol. Do not skip any meals or decrease daily calories; avoid fatty foods; avoid foods or fluids containing caffeine, such as coffee, tea, chocolate, and soft/soda drinks. Multiple small snacks are recommended over a single larger one.

(5) Exercise: Avoid strenuous activity or strenuous exercise during day or evening prior to the scheduled scuba diving activity. If the diabetic diver has a daily aerobic exercise program in place, they should reduce the amount of exercise by at least one-third.

(6) Fluids: Increase normal fluid intake significantly for 24 hours prior to scheduled dive. A minimum of 8 ounces [approx 0.25 litre] should be consumed by the diabetic diver during the pre-dive period. A 1:3 dilution with water of an electrolyte beverage such as Gatorade is recommended.
(7) Rest: Adequate rest the night before the scheduled dive trip is essential. Eight hours of sleep is recommended.

Evening of Pre-dive Day

(1) Food: Normal evening meal - avoid fatty foods and caffeine.

Morning of Dive Day: Pre-dive Plan
(1) Food: Eat meal approximately 2 hours before planned dive. Increase meal by 200 calories or as directed by personal physician. A mixture of complex carbohydrates and proteins is recommended for these additional calories.

(2) Fluids: Drink 16 ounces [approx 0.5 litre] of non-caloric fluids (or more) during pre-dive period. A 1:3 dilution with water of an electrolyte beverage such as Gatorade is recommended.

(3) SMBG (self-measured blood glucose)

(a) Pre-meal.

· Perform fasting blood glucose (FBG) just before meal.

· If FBG value is between 80 mg/dL [approx 4.4 mmol/L] and 240 mg/L [approx 13.3 mmol/L], proceed with pre-dive plans.
· If FBG value is below 80 mg/dL [approx 4.4 mmol/L] or above 240 mg/L [approx 13.3 mmol/L] the planned dive activity should be terminated. Seek medical advice.
Pre-dive

· Perform 3 SMBG tests during the hour prior to the dive; 1 hour pre-dive, 30 minutes pre-dive, and immediately pre-dive.

· The random blood glucose (RBG) value should be rising or stable with each successive test.

· The recommended blood glucose range for each measurement is;

· 1 hour pre-dive - 80 - 240 mg/dL [approx 4.4 - 13.3 mmol/L]

· 30 minutes pre-dive - greater or equal to previous RBG and between 120 - 240 mg/dL [approx 6.7 - 13.3 mmol/L]

· Immediately pre-dive - greater or equal to previous RBG and between 120 - 240 mg/dL [approx 6.7 - 13.3 mmol/L]

(b) Notes

· The recommended pre-dive range is 120 - 240 mg/dL [approx 6.7 - 13.3 mmol/L], depending on degree of exercise planned and diabetics’ previous exercise experience.

· If the RBG level is above 240 mg/dL [approx 13.3 mmol/L], the diving activity should be cancelled. The diabetic should seek medical advice and adjust diabetic management plan accordingly.

· If the RBG level is decreasing during successive SMBG tests, take appropriate snacks and SMBG should be continued until the RBG stabilizes within the acceptable range. If doubt exists, terminate the dive activity and adjust diabetic management plan.

First Dive of the Day

(1) Dive Plan: The dive should comply with accepted standards for no-decompression recreational scuba diving, except that the bottom time for any dive (independent of depth) should not exceed 25 - 30 minutes. Under adverse conditions (such as a strong current, cold waters, or increased work), or if unexpected physical exertion is required, then the bottom time should not exceed 20 -24 minutes. Maximum depth should not exceed 100 feet [approx 30 meters] of sea water.
(2) Hypoglycemia Precautions: The diabetic diver and the “informed Dive Buddy” should carry a glucose paste or honey in a squeeze bottle/tube. If the diabetic diver should experience a hypoglycemia event underwater, one of these should be ingested after the diver and the informed Dive Buddy have made a safe ascent and established positive buoyancy at the surface.

(3) Post-dive Plan
(a) SMBG: Perform random blood glucose (RBG) immediately upon completing the dive.

· If the RBG value is below 80 mg/dL [approx 4.4 mmol/L] a carbohydrate snack should be eaten immediately. Repeat RBG tests every 30 minutes and take carbohydrate snacks until RBG is 80 mg/dL [approx 4.4 mmol/L] or greater. (See section on Hypoglycemia below.)

· If RBG value is 80 mg/dL [approx 4.4 mmol/L] or above a small protein and/or complex carbohydrate snack (not soft/soda drink) is appropriate.

(b) Fluids: Drink at least 16 ounces [approx 0.5 litre] of a non-caloric fluid.

(c) Other: Remove tight-fitting wet suit. If cold, get warm. If hot, attempt to cool down.

Surface Interval Time

(1) Rest for the first 30 minutes of the surface interval time. Perform no strenuous activity during the entire surface interval time.

(2) SMBG: SMBG test should be performed if any symptoms of hypoglycemia develop and appropriate action should be taken. (See section on Hypoglycemia below.)
(3) Food: Appropriate meals and snacks should be taken.
Second Dive of the Day

(1) Repeat steps as for First Dive of the Day

(2) The diabetic diver should limit their scuba diving to two dives per day and no more than three consecutive days of diving.

HYPOGLYCEMIA
Signs and Symptoms of Hypoglycemia

(1) Early warning signs: Unusual hunger, headache, alteration of mood, nervousness, and/or unusual fatigue

(2) Mild Reaction: Tremors, pounding and/or rapid heart rate, sweating, clamminess of skin, and/or extreme fatigue.
(3) Moderate Reaction: Severe head and/or neck pain, extreme alterations of mood, irritability, and/or extreme fatigue.

(4) Severe reaction: Decreased awareness or responsiveness, unconsciousness, and/or convulsions.

Dive Kit for the Diabetic Diver
(1) Watertight container to hold kit, clearly marked.

(2) The Protocol

(3) Personal medical history.

(4) Personal physician name and phone number.

(5) SMBG monitor and glucose oxidase sticks, with instructions.

(6) Glucose tablets (or substitute).

(7) Glucose paste or honey in squeeze bottle/tube.

(8) Diabetic Identification tag or bracelet. Identification should be worn during diving activity.

Dive Log for the Diabetic Diver

(1) Log all dives (including dive start time, bottom time, max depth, surface interval)

(2) Keep details of insulin administration, SMBG test results, environmental conditions, and any adverse 
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