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Disclosures 

No Disclosures 



Objectives 

Understand the benefits of  exercise for those who have 
diabetes 

Become familiar with the contraindications to exercise in the 
diabetic population 

Learn how to manage diabetes in the athlete (active 
population) 



Diabetes 

Type I 
Usually diagnosed in adolescence 
Immune-mediated destruction of  pancreatic βcells 

Insulin Dependent 

Type II 
Usually diagnosed in adulthood 

Childhood obesity epidemic leading to earlier diagnosis 
Secondary to insulin resistance 

Pancreatic βcells production of  insulin decreases with time 
Various treatment options  

Lifestyle modification 
Oral hypoglycemics 
Insulin 







Epidemiology 

20.8 million people in the US have DM 
10% Type I 

90% Type II  

Higher prevalence of  Type I DM in athletes, especially in 
young athletes 



Effects of  Diabetes  
on Exercise 

Impaired aerobic capacity  

Increase fatigability 

Decreased performance  
Increased rating of  perceived exertion secondary to decreased 
endorphin levels 

Slowed cognitive peformance  



Benefits of  Exercise 

Weight Loss 

Reduced risk of  Cardiovascular Disease 
Reduced 

Total Cholesterol 

LDL 

Triglycerides 

Blood Pressure 

Increased 
HDL 



Benefits of  Exercise 

Improved Performance/Trainability 
Secondary to improved substrate ultilization: 

Reduced protein degradation 

Greater muscle/liver glycogen stores 

Increased heat tolerance by increased body water 

Increased insulin sensitivity 
Improved action of  glucose transporter 4 (GLUT-4) 

Improved regulation of  blood glucose in type 2 DM 
HgbA1c not improved in type I DM secondary to exercise 
induced hypoglycemia compensation 

 



Contraindications to Exercise 

Cardiovascular Disease 
Indications for stress testing: 

35 yrs or older 

25 yrs and younger if: 

Type I DM>15 yrs duration 

Type II DM>10 yrs duration 

Presence of  additional risk factors for coronary artery disease 

Hyperlipidemia, HTN, Smoking 

Presence of  microvascular or peripheral arterial disease 

Autonomic Neuropathy 



Contraindications to Exercise 

Peripheral neuropathy 
Avoid exercise that traumatize the feet 

Proliferative retinopathy 
Ophthalmology evaluation prior to beginning exercise  

Avoid: 
Anaerobic exercise 

Exercise involving jarring or Valsalva-type activity 

SCUBA diving 

Inverted Exercise 

Sustained elevations in systolic blood pressure over 170mm Hg 



Contraindications to Exercise 

Hyperglycemia 
Elevated blood glucose tends to increase with exercise 

Due to increases in counter-regulatory hormones 

Catecholamines 

Cortisol 

Growth Hormone 

Restrict exercise if: 
Blood glucose>250mg/dL if  ketones present 

Blood glucose>300mb/dL regardless of  ketosis 

Type I Diabetics with HgbA1c>9% 



Adverse effects of 
Exercise 

Hypoglycemia 
Increased risk in: 

Athletes managed with insulin and insulin secretagogues 

Evening exercise 

Diurnal variations in cortisol and growth hormone 

Prolonged exercise 

Greater exercise intensity* 

Insulin injection into exercising muscle 

Abdomen is preferred because absorption is more consistent 

May occur at any time during or even after exercise 
Treatment needs to be adjusted 

 

Presenter
Presentation Notes
High intensity exercise may acutely raise blood sugar levels secondary to catecholamine release



Signs and Symptoms 

Hypoglycemia 
Tachycardia/Palpitations 

Sweating 

Hunger 

Nervousness 

Headache 

Trembling 

Dizziness 

 

 

Blurred vision 

Fatigue 

Impaired cognitive 
function 

Aggressive Behavior 

Loss of  motor control 

Seizure/Convulsion 



Treatment 
Hypoglycemia 



Treatment  
Hypoglycemia 

Glucagon not effective after prolonged high intensity exercise 
or once glycogen stores have been depleted 

Depending on oral medication use, only glucose can be 
absorbed thus other sources of  sugar are ineffective 



Adverse effects of 
Exercise 

Hyperglycemia 
Increased risk in  

Uncontrolled metabolic state 

Decreased medication use to avoid hypoglycemia 

High intensity exercise 

Catecholamine release 

Increased free fatty acids 

Ketone bodies 

Increased psychological stress 

Increase levels of  counter regulatory hormones 

Training in hot environments 

Presenter
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Signs and Symptoms 

Hyperglycemia 
Nausea 

Dehydration 

Impaired cognitive function 

Slowed visual reaction time 

Fatigue 

Feeling of  sluggishness 

Increased thirst 

Frequent urination 

Loss of  consciousness 

 



Treatment 
Hyperglycemia 

Dependent on severity 

Administer 5% of  total daily dose of  insulin and reassess in 
15-30minutes 



Energy Use & Exercise 



Management 
Pre-Exercise 

Type 1 Diabetic 
Nutrition  

3-6 hours prior to exercise 

4g/kg of  low glycemic index carbohydrates should be ingested 

Blood sugar levels should be monitored given increased 
carbohydrate load 

1 hour before exercise 

1g/kg  low fat carbohydrate should be ingested 

15-30 minutes before exercise high carbohydrate/low fat snack 
should be ingested if  blood sugar less than 120 

Type II Diabetics do not require major dietary modifications 



Management 
Pre-Exercise 

Medication  
Insulin 

Short Acting 

Lispro 

Aspart 

Intermediate Acting 

NPH 

Long Acting 

Glargine  

Detemir  

 

 



Insulin 



Insulin 



Management 
Pre Exercise 

Avoid exercise during time when athletes insulin peaks 

Decrease rapid and short acting insulin depending on length of  
exercise 

In general: 

<60minutes-30% reduction 

1-2hours-40% reduction 

>2hours-50% reduction 

Must be individualized 

 



Management 
Pre-Exercise 

Medication  
Insulin Pump 

Must be removed prior to contact/water sports 

Caution used if  pump worn during exercise as catheter may 
become dislodged 

If  high intensity exercise is planned decrease basal rate by 50% 1-
hour before exercise 

If  low intensity exercise is planned leave basal rate the same but 
decrease pre meal bolus  

Generally 20%-50% but needs to be individualized 

If  pump will be removed, remove 30 minutes prior to exercise 

Give bolus of  basal insulin at 50% of  normal rate 

 



Medication 
Oral Hypoglycemics 

Insulin Sensitizers 
Biguanides, i.e. metformin 

Increase insulin sensitivity of  muscle and hepatic tissue 

Inhibit gluconeogenesis and glycogenolysis 

 Thiazolidinediones (TZDs) 

Increase insulin sensitivity of  muscle and hepatic tissue 

No pre-exercise adjustment needed 

 As glycemic control improves, may need to be decreased 



Medication 
Oral Hypoglycemics 

Insulin Secretagogues 
Sulfonylureas, i.e. glipizide, glyburide 

Improve insulin secretion by causing pancreatic βcell depolarization 
through potassium dependent ATP channel 

Suppresses hepatic gluconeogenesis 

Best used as adjuvant to insulin sensitizer 

Glinides, i.e. repaglinidine, nateglinide 

Taken with meals 

Rapidly increase insulin production/secretion by pancreatic βcell   

Do not take if  exercise follows meal 

General guideline is to decrease dose by 50% on days of  exercise 



Medication  
Oral Hypoglycemics 

Incretin potentiators 
Glucagon-like peptide-1 derived incretin hormone, i.e. exenatide 

Administered subcutaneously 

Stimulates insulin secreation 

Suppresses hepatic glucose release 

Inhibits gastric emptying 

Reduces appetite 

Dipeptidyl peptidase IV inhibitor (DDP-4), i.e. sitagliptin 

Enhances insulin secretion and action 

Suppresses glucagon 

Do not increase risk of  hypoglycemia, no exercise 
adjustment  



Medication 
Oral Hypoglycemics 

Carbohydrate-absorption blockers (alpha-glucosidase 
inhibitors), i.e. acarbose, miglitol 

Not first-line treatment, usually adjunct medication 

Taken before meals to block carbohydrate absorption and 
subsequent blood glucose elevation 

Important to note in hypoglycemic episodes 

Blocks sugar absorption, only glucose can be used 

High incidence of  GI discomfort, diarrhea, flatulence 

 



Management 
During Exercise 

Exercise of  less than 30-45 minutes does not necessitate 
specific nutritional guidelines 

Blood sugars should be monitored and treated accordingly 

Exercise lasting more than 30-45 minutes 
15g carbohydrate snack every 30-60 minutes 

Adjusted according to blood glucose levels 

Hold snack if  blood glucose greater than 180 

Sports drinks/Fluids with 6-8% carbohydrates 



Carbohydrate Intake  
Guidelines 



Management 
During Exercise 

In general: 
Blood glucose <120 

Ingest 15g of  carbohydrates 
Then ingest 30g of  carbohydrates every 30-60minutes of  light to 
moderate exercise according to repeat blood glucose levels 

Blood glucose 120-180 
No pre-exercise snack 
Ingest 30g of  carbohydrates every 30-60minutes of  light to 
moderate exercise according to repeat blood glucose levels 

Blood glucose 180-250 
No pre-exercise snack 
If  exercise lasts longer than 30-45 minutes check blood glucose level 
and treat as above 

 



Management 
Post-Exercise 

Risk of  delayed post exercise hypoglycemia 

Prolonged insulin sensitivity 
Decrease basal/long acting insulin  

Decrease pre-meal short acting insulin 

Depleted glycogen stores 
Primary cause of  delayed hypoglycemia 

Carbohydrate-rich at the conclusion of  exercise 

30-40g of  carbohydrates for every 30 minutes of  intensive exercise 

Small amount of  protein helps facilitate carbohydrate absorption 

Frequent blood glucose checks especially at night 

No evidence based guidelines 



Summary 

Clear benefits of  exercise 

Clear risks of  exercise 

Treatment and diet before, during and after exercise must be 
adjusted 

Trial and error Frequent monitoring and adjusting 



Questions 
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