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Exercise Guidelines for Insulin Pumps*
Exercise is an important and beneficial part of diabetes management. Before beginning any exercise program, consult your physician for a physical evaluation and assessment. Both spontaneous and regularly scheduled exercise may decrease the amount of insulin needed. Some exercise may require additional food as well as a decrease in insulin. Exercise, depending on the type, duration, and intensity, can lower blood glucose levels for up to 36 hours. Very strenuous exercise, however, can actually result in an increase in blood glucose due to the secretion of stress hormones (glucagon, cortisol, and growth hormones).  This increase in stress hormones causes the liver to release glucose very rapidly, faster than it can be moved into cells by the amount of insulin present in the body.  Insufficient insulin creates an increase in the blood glucose level.
Keep in mind that individual responses to exercise vary greatly, so blood glucose monitoring before, during, and after exercise is essential. It's also important to record food/beverage intake, and type, duration, and intensity of the exercise to establish individualized exercise adjustments. Your physician and/or healthcare provider can assist you with blood glucose goals and specific recommendations for your exercise program.

General Exercise Tips
· Obtain a physical assessment and evaluation prior to beginning an exercise regimen. Your healthcare professional can provide specific recommendations for you.
· Consult with an exercise specialist who is familiar and experienced with diabetes. If you are a first-time exerciser, you might consider enrolling in a medically supervised program.
· You may need to consume 15 to 30 grams of carbohydrate for every 30 to 60 minutes of exercise with longer duration and or intensity. Snacks that contain protein, fat  and low glycemic index carbs may also be necessary. Get specifics from a qualified nutrition expert.
· It's best to exercise with a friend or partner, just in case you need assistance.
· Wear medical identification.
· Monitor blood glucose levels frequently at different times to establish your specific pattern. Keep detailed records!
· Have fast-acting carbohydrate available for hypoglycemia (ex. Glucose tabs, juice box).
· Drink plenty of fluids per your dietitian's or other healthcare provider's recommendations.
· In general, don’t exercise when your glucose level is greater than 250 mg/dl and ketones are present in your urine.  Your healthcare professional will provide specific recommendations for you.

Remember, exercise can lower your blood glucose up to 36 hours, so you may need to monitor very frequently.

In general, checking blood glucose levels
· Every 30-60 minutes before, during, and after exercise helps determine a pattern of change.

· Every 2 hours after exercise for 4 to 24 hours helps establish the "lag effect" of exercise. 

· For performance and safety, keep the blood sugar between 70 and 150 mg/ dl during exercise, and try to keep it from dropping below 65 mg/dl afterward.

To wear the pump during exercise  (Recommended)
· Temporary basal rates may need to be lowered approx. 30 to 120 minutes prior to starting exercise and end anywhere from time exercise is complete to as long as several hours after exercise. This allows better access to stores of glucose and fat.
· After determining an appropriate basal rate for exercise, you may be able to set one of your basal patterns as your exercise program. (This is not always possible due to many variables.)
· If you choose to suspend basal delivery during exercise, per your provider's instructions, your pump will remind you that you are in SUSPEND. Remember to RESUME for basal delivery.
· Body heat, perspiration, moisture, friction, and agitation may irritate the infusion site. Choose a site that will not be flexed or irritated during exercise. Wear the pump away from the infusion site.
· Always protect your pump from damage. Use the clip, case, leg or thigh garment, or sport​pak. If participating in a contact sport (e.g. football), you may want to "pad" your pump. Check with your coach/referee for regulations regarding wearing your pump during competition.

To disconnect the pump during exercise
· Discuss the type, duration, and intensity of the exercise with your healthcare provider for specific instructions.

· In some cases, an insulin bolus prior to removing the pump may be necessary to partially compensate for the amount of time you will not be receiving basal insulin. 

· If using a disconnect infusion set, simply disconnect the pump and store it safely. Use the appropriate infusion set "covers" to protect your cannula and tubing needle. Remember that perspiration may affect the infusion set tape. When reattaching your set, check your infusion site and tape carefully.

· If you use a needle-type infusion set, discard the set appropriately after removing it. Do not reinsert it! Replace it with a new set after your exercise is complete.

· You do not need to SUSPEND/STOP your pump for the time you are disconnected. However, if you do SUSPEND/STOP, the beeping alarms also serve as a reminder to reconnect. Remember to RESUME/RESTART for basal delivery.

If you disconnect or wear pump
· The basal insulin rate rarely needs to be lowered for short, random periods of exercise, but it may need to be reduced gradually if your overall physical fitness improves.
· A bolus taken to bring down high blood sugars may also need to be lowered by 50 percent or more when given before, during, or after longer periods of moderate or strenuous exercise.
· Normal meal boluses may need to be lowered by 50 percent or more when taken before or during vigorous exercise or heavy work. For example, if one unit is normally taken for each 10 grams of carbohydrate, try taking only one unit for every 20 grams when working or exercising hard. Some vigorous exercise may require the total elimination of bolus for the carbohydrate in a meal.

Additional information
· Walsh, John and Roberts, Ruth, Pumping Insulin, 6th edition, San Diego, CA: Torrey Pines Press, 2016.
· International Diabetic Athletes Association; Website: www.diabetes-exercise.org.
· Wolpert,MD, Howard, Smart Pumping, Alexandria, VA: ADA, 2002.
· Colberg, Sheri, The Diabetic Athlete’s Handbook, Champlain, IL: Human Kinetics, 2009.
Stepping into Physical Activity with an Insulin Pump*
  
Step 1:  Realize the benefits of exercise

·  Improved insulin sensitivity, overall health and wellbeing 

·  Weight loss

·  Cardiovascular health

·  Stronger bones and muscles


Step 2:  Design a well-rounded program with the following components

·  Aerobic Training (any activity that raises your heart rate)

· Walking, biking, swimming, for example

· 3 to 5 sessions per week of moderate to hard intensity
· 20 to 60 minutes each session (beginners:  5-10 minute increasing gradually)

· Resistance Training

· Weight lifting, Yoga, Pilates

· 2 to 3 sessions of moderate to hard intensity per week

· Flexibility Training

· Static stretching of 15 to 30 seconds each, Yoga, Pilates

· Daily or at least before and after each session

· If it has been a long time since you have been physically active, you may want to simply start with some lifestyle changes

· Increase your everyday physical activity: take the stairs, park at the back of the lot, walk your dog.  Take exercise breaks at work: stand up and stretch, walk around the building.
· Using a pedometer, take 10,000 steps per day (5 miles).
· Accumulate 200 minutes of activity per week.

Step 3:  Learn how different types of activity may affect your blood sugar
·  Aerobic exercise usually leads to lower blood sugar levels (hypoglycemia)
· If the activity is high intensity, blood sugar levels may rise temporarily (hyperglycemia).
· Resistance Training

· Light weight and high repetitions usually lead to lower blood sugar levels.
· Heavy weight and low repetitions usually lead to a rise in blood sugar levels.

· Flexibility Training

· Blood sugar levels usually remain stable for static stretching and may decrease with Yoga or Pilates.







Step 4:  Decide what time of day to exercise
·  A time that promotes convenience and consistency from day to day.

· Before breakfast:  lower risk of hypoglycemia, insulin works better throughout the day.

· Exercising later in the day:  greater risk of hypoglycemia and a temporary basal rate decrease is usually needed or eating before exercise.


Step 5:  Determine what pump adjustments to make
·  Suggestions to offset the effects of activity on blood sugar level:
· Decrease basal rate at the start of exercise for 1 to 2 times the duration of activity.
· If still struggling, try a smaller basal decrease 1 to 2 hours prior to start of activity.
· For elevated blood sugar levels in response to exercise, try a small basal increase while exercising followed by a larger basal reduction post exercise for 2 times the duration 
of the activity.
· When exercise closely follows a bolus, try delivering less than the usual bolus amount, without reducing the carbohydrate content.
· For intense activities that last a day or two, such as a weekend backpacking trip, try lowering the basal dose by 20% to 40% and the meal bolus by 50%.  Lower the basal insulin 60 to 90 minutes ahead of the activity for Humalog insulin and 90 to 120 minutes for Regular.  Keep the basal rates somewhat lower than normal for about 24 to 36 hours following exercise.
· The basal insulin rate rarely needs to be lowered for short, random periods of exercise, but it may need to be reduced gradually if your overall physical fitness improves.
Step 6:  Experiment with different methods to avoid infusion set displacement or site irritation:
· Use a skin prep or antiperspirant prior to insertion plus additional adhesive (like Skin-Tac, Mastisol).
· Explore new areas for infusion site placement; but you may need to avoid using arms and legs due to increased insulin absorption during exercise.
· Change sites every 2 to 3 days.
· Check the integrity of the site after every exercise session.

Step 7:  Start enjoying the benefits of physical activity!
· Determine the type of activity, considering the resulting blood sugar response.
· Record blood sugar readings, exercise details, basal/bolus changes, and carbohydrate intake in order to establish a pattern.
· Work with your healthcare team to make appropriate basal and/or bolus changes based on your records.
· Watch for a “training response.”  Once your fitness level improves, you may not need to decrease your insulin dose as much.

· With significant weight loss, you may need to decrease your total daily dose of insulin.  Consult your healthcare team for guidance on where to make insulin adjustments.
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*Always consult your provider before starting an exercise program or taking any other action as� described above.                     
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