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How much exercise should we be doing? 
DH (2011) recommendations for children & young 
people 
 

What is a MET? 
A Metabolic Equivalent 

A measure of the intensity of exercise – it’s 
energy demands 

 
At rest = 1 

Ironing = 2.3 
Walking: stroll = 2.5;  Brisk = 5 

Cycling (moderate) = 6 
Aerobics = 6.5 

Swimming (crawl) = 8 
Tennis = 8 

Running (10 min mile) = 10 
 
 



Benefits of Exercise for T1DM 
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Definitely 
Beneficial 

Beneficial  
(But less evidence) 

Physical 
activity 



What are the barriers? 

Fear of hypoglycaemia 
 
Keeping BG in control 
 
Don’t like exercise 
 
Peer pressure 
 
Unsure what to do with diabetes 
and no-one to give advice to me. 
 
Planning prevents spontaneous fun! 

 

What gets in the 
way of you doing 
sport or exercise? 
 
Breakout chat…. 



Why are BGs hard to control with 
exercise? 
 Exercise isn’t just ‘exercise’ 

 
 
 
 
 
 
 
 
 
 

Different types, different intensity and duration,  
different athletes 

 



Aim of the session 

 Help you understand how different types of exercise 
affect your blood glucose levels. 

 

 What can be done to improve BG levels 

 

 How to decide what you might need to do  

 



What does the body do when we 
exercise? 



What kind of fuel? 



What does the body do to get this 
fuel? 
 Levels of a number of 

hormones, including 
insulin, change 

 This change in 
hormones allows the 
body to mobilise its 
energy stores 
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Heavy aerobic 
exercise 

Fuel for aerobic exercise –  
Depends on duration 

10 
Romijn et al., Am J Physiol 1993 
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With thanks to Francesca Annan RD 

https://uk.linkedin.com/in/francesca-annan-40a16645


Fuel for anaerobic exercise 
Only carbohydrate can be used as fuel in the absence of 
oxygen 

 
Muscle glycogen 
 

Muscle glycogen 
is a limited pool 

 

 

Which is why 
sprint-speed is 
not sustainable 

What would the 
effects of a no-carb 

diet be? 



Different types of Exercise 

Sprinting, swimming sprints 
Weightlifting, Climbing 
Gymnastics, Fencing 
Athletics Field events 

Football, Rugby, Hockey, Lacrosse 
Tennis, Squash, Rounders 
Running (middle distance) 
Playground games 
Skiing, Ice skating 

Jogging/cross country 
Brisk walking, long walks 
Cycling, Marathon running 
Triathlon 
Skateboarding 
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PEAK Programme, JDRF (2016) 

Different types of exercise – Aerobic, endurance 



Endurance exercise 

 Muscles need a steady 
source of energy 

 

 Some of the energy is from 
fat, some from carbohydrate 
(glucose) 

 

 Levels of insulin go down, 
levels of glucagon (and 
other hormones) go up a bit 

E.g.  a long run, a long bike ride, even a long walk 



Endurance exercise in diabetes 

 So the main problem with this type of exercise in 
diabetes is that blood glucose falls – which as we all 
know can lead to a hypo 

 

 We need to think how we could avoid this... 



Different types of exercise – Anaerobic, Sprint 
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Sprint exercise 

 The muscles needs lots 
of energy fast 

 Can’t get enough oxygen 
to the muscles quickly 
enough to burn fat 

 Need to get lots of 
glucose fast 

 Levels of hormones like 
adrenaline rise very high 
to produce this 

E.g.  Sprint runs, sprint swims, weight lifting, gymnastics 



Sprint exercise 

 So with sprint exercise the hormone changes are more 
likely to make blood glucose go high 

 

 That can be a bit confusing and frustrating if you 
are expecting it to fall 

 

 But it might explain why sometimes glucose goes 
up and sometimes it goes down... 



Different types of exercise – Intermittent, mixed 
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Different types of exercise 
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What happens after exercise  
The ‘Whip, Double Dip’ 

BGs may be high 
immediately after 

BGs may drop      
1-4 hrs after 

BGs may drop again 
7-11hrs after 

Exercise hormones remain 
elevated – Insulin Resistance 

Anaerobic, sprinting or 
intermittent exercise 

Pump off  

As muscle stores of glycogen 
replenish 



What happens after exercise? 

McMahon et al (2007) JCEM 92(3):963-968 

The ‘Double Dip’ 

BGs may drop      
1-4 hrs afterwards 

BGs may drop again 
7-11hrs afterwards 

 



Strategies for Managing Exercise. 

 

It’s a balancing act!! 

 



We are balancing 3 things 
 

 

 

 

 

 

 We don’t want to change the exercise, so we need to 
see what we can do with the insulin and carbohydrate 

 

 



Aims of strategies 

BG level 5-8 when starting exercise and 
throughout exercise 

 

 

 

• Prevent hypoglycaemia after exercise 
• Prevent high BGs during exercise and afterwards 



 

 5- 8mmol/l 

Riddle and Pankowska 
Talk ISPAD 2012  

Muscles work better,  
reactions are faster, you can  
train for longer and  recover 
quicker when BG levels are 

5-8mmol/l 

http://www.yorku.ca/mriddell/documents/ISPADRiddell2012oct10.pdf
http://www.yorku.ca/mriddell/documents/ISPADRiddell2012oct10.pdf
http://www.yorku.ca/mriddell/documents/ISPADRiddell2012oct10.pdf
http://www.yorku.ca/mriddell/documents/ISPADRiddell2012oct10.pdf


Things to consider 
 -The Rules of 3 

Type,   Intensity,   Duration 

 

Exercise,   Carbs,   Insulin 

 

Before,  During,  After 

 

 



Type  
 Aerobic (endurance) – BGs drop during and after 

 Anaerobic (sprints) – BGs may rise during and drop after 

 Intermittent – mostly BGs tend to drop during and also 
drop after. 

 

 Intensity,  

Energy demand of exercise = how much fuel is 
needed 
 

 = fuel demands and fuel source 

Duration,  



Exercise 
 Is the exercise planned or unplanned?  What effect is it 

expected to have on BGs?  Is it a match/competition day? 

 

 Carbs,  

How much fuel is needed, if any?  When is it 
needed? 
 

Is there active insulin on board?   
Can I do anything to reduce it? 

Insulin,  



BG readings 
Before During  After 

BG below 4 
Treat the hypo  
Only exercise when 
BG has recovered to 
above 5 mmol/l.   

 
If you have been hypo 
earlier during the day be 
aware you are more likely 
to hypo during exercise 
 

BG 4-7 
  Consider 10-15g extra 
carbs without insulin 

BG 8-15 
No extra carbs 
Drink plenty of water 

BG over 8 
Do not correct 
immediately after exercise 
After 2hrs, consider giving 
a small correction (half 
usual) 

BG over 15 – CHECK KETONES 
Ketones over 0.5 mmol/l, do not exercise 

Give a correction.  Wait until ketones under 
0.3 to exercise 

Ketones less than 0.5 mmol/l, go ahead and 
exercise but drink plenty of water 
 



Insulin 
Before During  After 

PLAN if you can 
 
Reduce insulin for food 
eaten within 90 mins of 
exercise – by 50% 
 
Reduce basal rate 60 mins 
before by 50-75% 

Do not give bolus insulin 
 
Reduce basal insulin rate 
by 50-80% 
(keep pump on if possible 
– if not replace half 
missed basal as a bolus 
before you take it off) 
 
 

Reduce insulin for food 
eaten at the meal 
following exercise by 25-
50% 
 
 
If intense afternoon or 
evening exercise 
Reduce long acting 
insulin by 10%  
Or 
Reduce basal rate at 
bedtime for 4hrs by 20% 



Insulin on Board 
 Do not exercise at peak insulin action 



Carbohydrate 
Before During After 

Depends on BG & 
exercise & IoB 
 
BG 4-5 = 10-15g snack 
 
BG 5-8 & exercise >30 
mins  = 10-15g snack 
 
BG >8 = no extra carbs – 
drink plenty of water 

For exercise over 1hr extra 
carbs are likely to be 
needed.  May be sooner if 
strenuous or no insulin 
adjustments made 
 
0.5 g/kg/hr for every hour 
over the first hour  
 
FAST acting 

 
Hydrate through the day 
with water 

 
Hydrate with fluids 
 
Water should be adequate for exercise under 1hr 
 
Longer duration (over 1hr) switch to sports drinks 



Exercise Nutrition - Snacks 

 Medium acting 

 Cereal bar (20-30g carb) 

 30g raisins (20g carbs) 

 Banana  (25g carbs) 

 

 Fast acting 

 30g Jelly beans (25g 
carbs) 

 Sports energy gels 

 Glucose tablets 

 



Exercise Nutrition - Hydration 

 

 Sports Drinks 
 Fast carbohydrate for longer events  

(30g carbs in 500ml) 

 Isotonic – improves hydration 

 GI side-effects 

 Easy to over-do it – BGs too high 

 

 Water 

 Fine for shorter events 

 No side-effects 
 



Carbohydrate 
Before During After 

Depends on BG & 
exercise & IoB 
 
BG 4-5 = 10-15g snack 
 
BG 5-8 & exercise >30 
mins  = 10-15g snack 
 
BG >8 = no extra carbs – 
drink plenty of water 

For exercise over 1hr extra 
carbs are likely to be 
needed.  May be sooner if 
strenuous or no insulin 
adjustments made 
 
0.5 g/kg/hr for every hour 
over the first hour  
 
FAST acting 

‘The Golden Hour’ 
 
10-15g carbohydrate 
without insulin  
And PROTEIN 
 
Meal/snack 

 
Hydrate through the day 
with water 

 
Hydrate with fluids 
 
Water should be adequate for exercise under 1hr 
 
Longer duration (over 1hr) switch to sports drinks 



After exercise - ‘The Golden Hour’ 

 Replenish stores of glycogen in the body 

 

 Eat carbohydrate within 1-2 hours of exercise 

 Aim is 1g/kg bodyweight to replenish stores 

 

 

 Include protein with this to reduce risk of ‘double dip’ 
hypos 



Eating during the Golden Hour 

 If you are eating a full meal: 

 Include carbohydrate (1g/kg)  

and protein (20g)  

 Reduce the dose of insulin by 50% 

 

 If not eating a meal  

 Eat a 10-20g carbohydrate snack without insulin 

- include some protein with this snack 

 



After exercise – Golden Hour Snack ideas 

 Milk shakes (300-400ml) 

 Cereal (or cereal bar) and 
200ml milk 

 Nutty cereal bar 

 Fruit and Nut mix 

 
 Yoghurt and fruit 

 Cheese and crackers 

 Peanut butter sandwich 

 Beans on toast 

 Meat/fish sandwich 

 



How do I know it works? 
 Check 

 Check 

 Check!! 

 

There is no other way 

 

 Before,  

  During,  

          After 



CGM and Exercise 

• Chance to review plans and make adjustments 
 

• Chance to respond to changing situations in 
real time 
 

• Less accurate during exercise due to rapidly 
changing BG levels 
• Time lag between Blood Glucose and Sensor 

glucose 
 



 

Iscoe et al (2006)Diabetes Technology and Therapeutics 8(6):627-635 



 



All the things 
that affect my 

blood 
glucose……. 



Dr Alistair Lumb 

Dr Taffy Makaya 

Anne Marie Frohock RD 

 

Thank 
you! 


