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Overview

Timing

A bit of Physiology 10 minutes

Cases 70 minutes

Conclusions 10 minutes



A BIT OF PHYSIOLOGY

3



The physiology of exercise– the rule of three’s

• Three different types of exercise 

• Three hormones involved with exercise

• Glucose response is different for the three types of exercise



Flexibility exercises 

• Improve flexibility and balance

• Low intensity

• Burns small amount of glucose

• Help protect against injury

• Can be used to calm nerves before 
event

• Recommended to do before and after 
exercise

• Examples – Yoga



Aerobic exercise 

• Uses oxygen
• Normally continuous 
• Last longer than 2 minutes
• Low to moderate intensity
• Makes muscles more toned
• Small force used



Anaerobic exercise 

• Does not use oxygen
• Normally intermittent
• Each bit last less than 2 minutes
• High intensity
• Makes muscles bigger
• Large force used



The physiology of exercise– the rule of three’s

• Three different types of exercise – flexibility, aerobic & 

anaerobic

• Three hormones involved with exercise

• Glucose response is different for the three types of exercise



glucose uptakeglucose output

glucose uptake

Insulin

So lowers blood glucose

Insulin – hormone 1



No effect

So raises blood glucose

glucose output

No effect 

Glucagon

Glucagon – hormone 2



Three Hormones involved in exercise 

No effect

So raise blood glucose

glucose output

No effect 

Stress hormones



The physiology of exercise– the rule of three’s

• Three different types of exercise – flexibility, aerobic & 

anaerobic

• Three hormones involved with exercise – Insulin, glucagon 

and stress hormones

• Glucose response is different for the three types of exercise



Normal glucose control during  flexibility exercises

ADRENALS

MUSCLELIVER

PANCREAS

↓ insulin
↑ glucagon

Blood

Small amount 
glucose released 

from liver

Small amount glucose
used by muscle 



Normal glucose control during aerobic exercise

ADRENALS

MUSCLE
LIVER

PANCREAS

↓ insulin
↑ glucagon

↑ Stress 
hormones

Blood

If exercise intense 
And prolonged then

Glucose may fall below
3.5 mmol/l

Moderate amount of 
glucose released 

from liver 

Moderate amount of 
glucose used
by muscles



Normal glucose control during anaerobic exercise

ADRENALS

MUSCLELIVER

PANCREAS

↓ insulin
↑ glucagon

↑↑↑↑↑↑↑
Stress hormones

Blood

↑ insulin
↓ glucagon

Moderate amount of 
glucose used
by muscles

Large amount of 
glucose released 

from liver 



Glucose responses to different exercises in NORM

Initial
Blood
Glucose
Change



The physiology of exercise– the rule of three’s

• Three different types of exercise – flexibility, aerobic & anaerobic

• Three hormones involved with exercise – Insulin, glucagon and 

stress hormones

• Glucose response is different for the three types of exercise- Stays 

same with flexibility, slight fall with aerobic and rise and then 

normalisation with anaerobic



Glucose control during  flexibility exercises in type 1 
diabetes

ADRENALS

MUSCLELIVER

PANCREAS

↑ glucagon

Blood

Small amount 
glucose released 

from liver

Small amount glucose
used by muscle 

SC Insulin  - level dependent on what given



Glucose control during aerobic exercise in type 1 
diabetes

ADRENALS

MUSCLE
LIVER

PANCREAS

↑ glucagon

↑ Stress 
hormones

Blood

Moderate amount of 
glucose released 

from liver 

Moderate amount of 
glucose used
by muscles

SC Insulin  - level dependent on what given

Food may be 
Needed 



Glucose control during anaerobic exercise in type 1 
diabetes

ADRENALS

MUSCLELIVER

PANCREAS

↑ glucagon

↑↑↑↑↑↑↑
Stress hormones

Blood

Moderate amount of 
glucose used
by muscles

Large amount of 
glucose released 

from liver 

SC Insulin  - level dependent on what given

May finish with 
High Blood glucose



Glucose responses to different exercises in TOD

Initial
Blood
Glucose
Change



The physiology of exercise– the rule of three’s

• Three different types of exercise – flexibility, aerobic & anaerobic

• Three hormones involved with exercise – Insulin, glucagon and 

stress hormones

• Glucose response is different for the three types of exercise- Stays 

same with flexibility, slight fall with aerobic and rise and then 

normalisation with anaerobic. This glucose response is more 

diverse in patients with Type 1 Diabetes.



CASES
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Case 1 - john

• 54 year-old  

• Type 1 diabetes since age 8

• Last HbA1 68

• On Humalog ratio 1:1 and Levemir 15

• At his yearly review mentions wants to start training to run the london
marathon

• What further information do you want?



Case 1 - john

• He is hypoaware

• Has neuropathy of his feet but no ulcers or hard skin

• Has retinopathy under the care of the eye team

• No symptoms of heart disease

• Would you want any further information or to do any investigations?



Exercising and diabetes complications

Complication Advice

Heart disease 

If have heart disease (angina, heart failure) then do not exercise without confirmation from 
your GP or diabetes team.

If you have chest pain then do not exercise without being checked out by your GP.

Loss of sensation 
(neuropathy)  

Wear appropriate shoes and check feet regularly.

Do not exercise when you have foot problem that is under review by GP or diabetes Team 
until problem resolved (for example have a foot ulcer).

Eye problems 
(retinopathy)

Avoid vigorous exercise if under review of eye team or asked to have eye photos more 
frequently than once a year.

Kidney problems 
(nephropathy)

No restrictions.

There is evidence that regular exercise can protect kidneys



Case 1 - john

What advice would you give him on

• Tips to stay safe?

• How to manage his blood glucose?



Checklist for exercising safely



Blood glucose levels that say “no”

Low blood glucose

• Severe hypoglycaemia (needed help)

– Don’t exercise for 24 hours

• Self treated hypoglycaemia

– Be careful for 24 hours

– If it occurs before exercise – treat and have 
stable glucose for 60 minutes before starting

– If it occurs during exercise – stop, treat, 
recommence after stable for 45 minutes

High blood glucose

• Blood glucose >14 mmol/L

• + ketones  

– Take insulin wait until have gone before 
exercise

• No ketones

– Eaten <2 hours: just monitor

– Eaten >2 hours: take extra insulin



Starting blood glucose

Blood glucose concentrations Recommendations (rule of thumb)

<5.6 mmol/L
 Ingest 20g of glucose before exercise

 Delay exercise until blood glucose >5.6 mmol/L

5.7 – 6.9 mmol/L
 Ingest 15g of glucose

 Exercise can be started

7 – 14 mmol/L  exercise can be started

>14 mmol/L

Check blood ketones

 If positive give 1/3 of normal corrective dose of insulin 
and do not exercise until have gone.

 If negative take 1/3 of normal corrective dose of insulin if 
not eaten in last 2 hours and start to exercise, keeping 
eye on blood glucose



Starting blood glucose
Have you had a severe hypo in last 24 hours?

Do not exerciseCheck BG

No*

Yes

<3.5 3.5-5.6 >145.7-6.9 7.0-14

Ketone  Pos
Correction
Dose

Ketone Neg
1/3 of
Correction
Dose

Proceed to exercise

Additional
15 gCarb

20 g
Carb

Recheck
At 15 min
To ensure
BG rising
Wait 45 
Min before
Exercising

20 g
Carb

Wait
15 min

*If you have had a hypo in the
last 24 hours but not severe:
Note risk of hypo higher so
- Take extra precautions
- Do not do lone events on this day



Simple carbohydrate regime

• 30 grams/ hr

Carbohydrate source 10 grams 15 grams 30 grams

Jelly Babies (large) 2 3 6

Jelly Beans 6 9 18

Cola 100 ml 150ml (mini can) 300ml

Lucozade Body Fuel Energy Gel 1/3 X 45g tube ½ X 45g tube 1 X 45g tube

Apple Juice 80 ml 120ml 240ml

Lucozade Sport Body Fuel 167 ml 250ml 500ml

Powerade Isotonic 133 ml 200ml 400ml

Gatorade 167 ml 250ml 500ml

Examples of carbohydrates you could try



Take Carbohydrate every 20 minute
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Simple Flowchart for Carbohydrate replacement during exercise 

Have you had a severe hypo in the last 24 
hours?

Do not exerciseCheck BG

No*

Yes

<3.5 3.5-5.6 >145.7-6.9 7.0-14

Ketone  Pos
Correction
Dose

Ketone Neg
30%
Correction
Dose

Proceed to exercise

Additional
15 gCarb

20 g
Carb

Recheck
At 15 min
To ensure
BG rising
Wait 45 
Min before
Exercising

20 g
Carb

Wait
15 min

During exercise 
30 grams per hour

Divide up the carb over the hour
Take every 20 mins

Before exercise
Meal with normal insulin at least 2 hours before

*If you have had hypo in 
Last 24 hours but not severe
Note risk of hypo higher so
- Take extra precautions
- Do not do lone events on this day



Case 2 - Mark

• 32 year-old  cyclist 

• Type 1 diabetes since age 15

• Last HbA1 54

• On Humalog  1:10 /1:8/1:8 and Levemir 15

• During training he has been having low blood sugars that stop 
him training

• What further information do you want?



Case 2- Mark

• He exercises with an hour of breakfast for 2 hours

• For breakfast he takes his normal insulin

• He is trying to loss weight so is not keen to take extra 
carbohydrates if possible



Training day blood glucoses

Breakfast
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Case 2 - Mark

• What would you advise?



Normal dose
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Time (h)

Liver glucose release and timing of insulin

1 2 3



Normal dose
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Affect of lowering fasting acting insulin by 50%

1 2 3

Reduced dose

50%



Simple Insulin regime

If exercising within 2 hours of quick acting (bolus) insulin

• Reduce pre-exercise fast acting (bolus) insulin by 50%



Flowchart to for simple Insulin Strategy pre exercise

Have you had a severe hypo  in last 24 hours?

Do not exerciseCheck BG

No

Yes

<3.5 3.5-5.6 >145.7-6.9 7.0-14

Ketone  Pos
Correction
Dose

Ketone Neg
1/3
Correction
Dose

Proceed to exercise

Additional
15 gCarb

20 g
Carb

Recheck
At 15 min
To ensure
BG rising
Wait 45 
Min before
Exercising

20 g
Carb

Wait
15 min

Before exercise
Meal with 50% less fast acting (bolus) insulin **. 

Start exercise within 1 ½  hours of meal – best  to start 30 min after

*If you have had hypo in 
Last 24 hours but not severe
Note risk of hypo higher so
- Take extra precautions
- Do not do lone events on this day



Case 2 - mark

Options are

• Eat earlier

• Eat later with greater reduction in insulin



Case 2 - Mark

• If mark was on a pump what initial advice would you 
give him about reducing his insulin?



Case 2 - Mark

• Reduced bolus by 30- 50% with no change to 
background if exercising with 2 hours of meal.

• Reduce background by 80% from 60 minutes before 
until end of exercise if exercising 2 hours after eating.



Case 2 - Mark

• Is there anything that mark could do to his exercise 
regime to help with his blood glucose?



Using intensity of exercise to control glucose
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Case 3 - Sally

• 42 year-old
• Type 1 diabetes since age 6
• Last HbA1 84
• On Humalog  1:10/1:10/ 1:8 and Levemir 8 am 12 pm
• She is keen to lose weight and has started going to the gym three 

times a week
• Half way through her sessions she is having problems with low 

glucoses
• What further information do you want?



Case 3 - Sally

• At the gym after a warm up she does 20 minutes of 
cycling , 20 minutes of running and then 30 minutes of 
weights.

• Her blood sugars starts at 8 falls to 3-4 halfway through 
run and then finishes at 16 after the weights.



Case 3 - Sally

• What advice would you give her?



Order of gym events

thenAerobic Anaerobic 

Order 1

then Aerobic Anaerobic 

Order 2
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Case 3 - Sally

• If sally had a pump and did not want to change the order 
of her exercise what could she do?



Case 3 - Sally

• Changing the order of her gym session has helped control 
her blood sugars.

• But for 36 hour after exercising she has to reduce her 
insulin to stop going low and then she has to increase her 
insulin for the next 24 hours until she exercises. 

• Is there anything she can do to help with this?



Exercise 2-3 times per week

54

Day 1 Day 3 Day 4 Day 5Day 2

Normal day

Effect of training



Exercise every day of week
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Effect of training



Three options for managing glucose during exercise - ICE

Insulin – how much on board 
/ how do you alter it

Carbohydrate for exercise Exercise type and intensity

Normal dose
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Reduced dose

50%

Reduce quick acting by 50% if exercising
Within 2 hrs of meal

Or
Exercise  2 hours after meal

30 gram per hour
Divide carbohydrate over hour
Take some every 20 minutes
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Summary table 1
Strategy Pros Cons 

Reducing pre-exercise fast 
acting insulin 

Reduces hypoglycaemia 
during and following 

exercise, reduces 
carbohydrate requirement 

Needs planning 
Not helpful for spontaneous 

exercise, or for exercise 
more than 2 hours after 
taking fast acting insulin 

 

Exercise carbohydrate 
Useful for unplanned 

exercise 

May not be possible with 
some exercises. 

Not helpful where weight 
control important. 

May over-replace so blood 
glucose goes too high. 

 

Altering order or make of 
exercise 

Useful for unplanned 
exercise 

May not be possible with 
some exercises. 

May not always have desired 
effect, lowering glucose or 
raising glucose more than 

wish. 

 
 



Case 4 - paul

• 22 year-old footballer

• Type 1 diabetes since age 7

• Last HbA1 60

• On Novorapid 1:10/1:10/1:8 and Glargine 16

• Complains about significant hyperglycaemia post 
games and then hypos after.

• What further information do you want?



Case 4 - paul

	
	

50% correction

10% reduction Basal

18:00 20:00 22:00



Case 4 - paul

• What would you advise?



Warm down – stretches/ low intensity aerobic 
Anaerobic 
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Case 4- Paul

• The correction bolus is most likely the cause of 
the night time hypo. 

• Options are

–Do 20-30 minutes warm down

–Reduce bolus more + snack before bed



Affect of exercise on Insulins sensitivity

Normal day

After training
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Clock time, hours
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Insulin to carb ratio and
Insulin sensitivity factor 
Both increase

Can last up to 36 hours

QA reduce 50%

Basal reduce 20%



Have you had a severe hypo  in last 24 hours?

Do not exerciseCheck BG

No

Yes

<3.5 3.5-5.6 >145.7-6.9 7.0-14

Ketone  Pos
Correction
Dose

Ketone Neg
30% (1/3)
Correction
Dose

Proceed to exercise

Additional
15 gCarb

20 g
Carb

Recheck
At 15 min
To ensure
BG rising
Wait 45 
Min before
Exercising

20 g
Carb

Wait
15 min

After Exercise
50% (1/2) normal quick acting insulin dose for first two meals after exercise

50% (1/2) normal correction dose for 12 hours after exercise
20% (4/5) reduction in night time background insulin if exercised after 4pm 

or more than 2 hours of exercise or high intensity exercise at any time of day.

Before exercise
Meal with 50% less quick acting insulin. 

Start exercise within 1 ½  hours of meal – best  to start 30 min after

*If you have had hypo in 
Last 24 hours but not severe
Note risk of hypo higher so
- Take extra precautions
- Do not do lone events on this day



Case 4- Paul

• Is there anything else that might help to lower his 
glucose post exercise?



Summary table 2

Glucose	level	post	

exercise	

Action	

Low	blood	sugar	
after	exercise	

Treat	as	normally	would.		Note	may	
need	more	glucose	than	normal	due	

to	depletion	of	stores	

Low	blood	sugar	
over	night	

Take	long	acting	carbohydrate	before	
going	to	bed	

High	glucose	after	

exercise	

Dehydration	can	push	glucose	up	so	

rehydration	will	help	to	lower	glucose	

	



Case 4- Paul

• How could Paul manage this if he was on a pump?



Case 4 - Paul

• Reduced bolus by 30- 50% with no change to background if 
exercising with 2 hours of meal.

• Reduce background by 80% from 60 minutes before until 30 
minutes before the end of exercsie



Three options for managing glucose after exercise - ICE

Insulin – how much on board 
/ how do you alter it

Carbohydrate for exercise Exercise type and intensity

Order 1

then Aerobic Anaerobic 

Order 2

thenAerobic Anaerobic 
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50% of normal quick acting with meal prior
to exercise if exercising within 2 hours of meal

50% of normal quick acting insulin for first 2
meals/snacks after

20% reduction night time background insulin
If exercise after 4 pm or longer than 2 hours

Recovery 1 -1.2g/kg during 
the first hour

Before bed Slow release 
carbohydrate



Case 5 - Jane
• Jane is 32 years old, T1 DM for 15 years 

• HbA1c 45

• She uses insulin pump therapy and makes reductions in her basal rate to 
manage her BG when running, she rarely adjusts her mealtime bolus 
insulin doses.

• She is training for a half marathon, and struggling with fatigue and late 
night hypos. 

• She is running 4 times a week, 3 evenings after her evening meal and on 
Sunday mornings before breakfast. Evening runs average 60 mins and the 
Sunday run is longer ~90 mins



Case 5- Jane

• Where would you start?



Bit more info



Case 5- Jane

• What does Jane need to know about nutrition and exercise?

• What are the time points she needs to think about?



Carbohydrate requirements 
body mass, exercise intensity & duration

Training Load
CHO 

Recommendations 

Very light training 

(low intensity exercise or skill-based exercise)
3-5 g.kg-1.day-1

Moderate intensity exercise for 1 hr/day 5-7 g.kg-1.day-1

Moderate to high intensity exercise for 1-3 hrs/day 6-10 g.kg-1.day-1

Moderate to high intensity exercise for 4-5 hrs/day 8-12 g.kg-1.day-1

2010 International Olympic Committee (IOC) 

Concensus statement on Sports Nutrition

*Burke, L.M., (2010)



Protein recommendations

Training type and load
Protein 

recommendations
Training type and load

Sedentary men & 

women

0.8 – 1.0g/kg/day Sedentary men & 

women

Endurance athletes 0.8 – 1.2g/kg/day Endurance athletes

Resistance (strength) 

athletes

1.0 – 1.7g/kg/day Resistance (strength) 

athletes



Recovery

• Protein and Carbohydrate together improve 
glycogen storage 2 hours post exercise

• 4 carb : 1 protein

• 1g/kg/hr Carb

• 0.2g/kg/hr Protein

Take with 2/3 
Normal Insulin 
+ 1/3 correction



Strategies for nocturnal hypoglycemia

MDI

1. Bedtime snack with protein and starch (Kalergis M et al.  Diabetes 
Care 2003; Campbell et al., Diabetes Care 2014)

2. Basal insulin adjustment?
– NPH reduce by 20%?

– Split glargine dose could be reduced by 20%?

CSII

1. Bedtime snack (complex carbs, protein, fat)

2. Lower nocturnal basal rate by 20% from 9PM to 3AM (Taplin et al. J 
Pediatr 2010)



Case 5- Jane

• First step is to see the dietitian to 

– To access carbohydrate need

– To provide information about what should eat post training.

• Second step consider reducing background over night on 
training days

– Reduce insulin by 20% 9-3am



Case 5- Jane

• Jane is doing very well.

• Fatigue and hypos gone, but

• Complains about “blocked” legs and very poor 
performance the day of the race

• She can run at a 6 min mile pace during training but 
day of the race she can’t…

• What further information do you need?



Case 5 – further information

• She tapers and carb-loads 3-4 days before races and 
needs to increase total daily insulin by 50%.

Blood sugar in races
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Case 5 - answers

• The problem here is the carb loading. This means 

sugars go up and she loses some of her stores.

• No need to carb load if eating right

• Should taper down training but good to have easy run 

day before



Case 6 - Fiona

• 42 year-old

• Type 1 diabetes since age 6

• Last HbA1 84

• On Humalog  1:8/1:10/1:15 and Levemir 8 am 12 pm

• Is an avid cyclist doing varying cycles courses

• Has not found the fixed carbohydrate or insulin reduction regime 
to be very helpful



Case 6 - Fiona

• What additional carbohydrate methods can she try?



Semi-quantitative method

• In this an estimate of carbohydrate requirements based on 
body weight. For moderate activity 0.5mg/kg/hr is used and 
for intense activity 1mg/kg/hr is used. 

• For example: Rob wishes to exercise at intense activity for 60 
minutes. He weighs 90 kg so will take 30 grams at the start, 30 
grams at 20 minutes and 30 grams at 40 minutes.



Quantitative method

• To account for the variable fuel requirements of different types
of exercise, standardised tables have been devised to help
athletes estimate ExCarbs for many different activities with
varying intensities according to body weight.

• This activity-specific approach to estimating ExCarbs, although
not tested in a clinical trial setting, is a popular resource among
active patients with Type 1 Diabetes



Quantitative method
• For example: Rob wishes to cycle for 1 hour at ~ 16 km per hour. 

Using table below this requires 61 g, so will take 20 grams at the 
start, 20 grams at 20 minutes and 21 grams at 40 minutes.



Using the Borg scale to calculate glucose requirements

• The Borg scale can be used to calculate how much glucose is required 
for an exercise. This uses the intensity of the exercise.



Case 6 - Fiona

• What additional insulin methods can she try?



Semi-quantitative method

• Insulin reduction is made dependent on the intensity of the exercise 
that is going to be preformed. To gain the best advantages from this 
reduction, exercise is best-performed 30 minutes after eating

% Dose reduction

Exercise 30 min of exercise 60 min of exercise

Low (<50% MHR or RPE 

<10)
25 50

Medium (51-74 MHR or 

RPE 10-15)
50 75

High (>75 MHR or RPE 

>15)
75 100



Quantitative method

• For this you will need to know; how much energy will be burnt 
during exercise, and your insulin carbohydrate ratio. The energy 
burnt can be based on previous glucose need for that exercise or 
from one of the carbohydrate tables.

Example 1
• Mark wants to cycle for one hour after breakfast at 16km/hr. He 

normally takes insulin in ratio 1 unit for 6 grams. For breakfast he 
has 90 grams of carbohydrate. On his ride he will burn 60 grams of 
carbohydrate (see table 1 “Exercise carbohydrate” section) above. 
So the Difference is 90-60 = 30 grams. So he needs to take insulin to 
cover 30 grams – 5 units, as opposed to his normal 15 units.



Additional carbohydrate and reduction in quick acting insulin

On occasions you may find that as well as reducing insulin patients may need to 
take additional carbohydrate. This is the most common method used by semi elite 
or elite athletes. 

For this the quantitative methods used for carbohydrate and insulin are combined.

Example 1
• Mark wants to cycle for one hour after breakfast at 16km/hr. He normally takes 

insulin in ratio 1 unit for 6 grams. For breakfast he has 90 grams of carbohydrate. 
On his ride he will burn 60 grams of carbohydrate (see table 1 above) and he will 
take 30 grams of carbohydrate during the ride. So the Difference is 90-(60-30) 
=60 grams. So needs to take insulin to cover 60 grams – 10 units, as opposed to 
his normal 15 units



CONCLUSIONS

93



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week

• Need to know three things about the exercise

• There are three strategies to manage glucose around exercise

• There are three things you need to remember about nutrition

• Three blood sugars say no to exercise

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Exercise 2-3 times per week
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Normal day

Effect of training



Exercise every day of week

96

Day 1 Day 3 Day 4 Day 5Day 2

Normal day

Effect of training



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise

• There are three strategies to manage glucose around exercise

• There are three things you need to remember about nutrition

• Three blood sugars say no to exercise

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Three things you need to know about exercise

Intensity Duration 

0

10

20

30

40

50

60

70

Low moderate Vigorous

C
ar

b
o

h
yd

ra
te

 b
u

rn
ed

Intensity of exercise 

0

20

40

60

80

100

120

140

160

20 40 60 80 100 120

C
ar

b
o

h
yd

ra
te

 b
u

rn
ed

Time of exercise (minutes) 

Flexibility

Aerobic

Anerobic

Type



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise – type, intensity and duration

• There are three strategies to manage glucose around exercise

• There are three things you need to remember about nutrition

• Three blood sugars say no to exercise

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Three options for managing glucose around exercise - ICE

Insulin – how much on board 
/ how do you alter it

Carbohydrate for exercise Exercise type and intensity

Order 1

then Aerobic Anaerobic 

Order 2

thenAerobic Anaerobic 
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Continuous exercise 

50% of normal quick acting with meal prior
to exercise if exercising within 2 hours of meal

50% of normal quick acting insulin for first 2
meals/snacks after

20% reduction night time background insulin
If exercise after 4 pm or longer than 2 hours

Situation General CHO 
Recommendations

Habitual diet Light training 3-5 g/kg/d

Mod exercise 5-7 g/kg/d

High (1-3h/d) 6-10 g/kg/d

Very high (>4-5h/d) 8-12 
g/kg/d

Pre event meal eaten 1- 4 
hours pre exercise

A minimum of 1-4g/kg 
BW for exercise > 1 h 

duration  
Consider Low GI choices

During activity (> 1 hour)

Ultra Endurance 
(>3 hours)

30-60 g/h
Up to 90 g/h  

Consider High GI choices

Recovery 1 -1.2g/kg during the first 
hour



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise – type, intensity and duration

• There are three strategies to manage glucose around exercise – Insulin, carbs or 

exercise

• There are three things you need to remember about nutrition

• Three blood sugars say no to exercise

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Three things to remember about nutrition

Feed 

• Ensure patients meet their total daily energy requirements

Fuel up

• Muscles require glucose as a main source of fuel

• With 30-60g carbohydrate per hour of exercise to replace the glucose used during exercise

• For recovery after exercise within 45mins

Fluid

• Start well hydrated 

• Stay hydrated 

• Water is best for any exercise up to 90mins 



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise – type, intensity and duration

• There are three strategies to manage glucose around exercise – Insulin, carbs or exercise

• There are three things you need to remember about nutrition – feed, fuel up and fluid

• Three blood sugars say no to exercise

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Three blood glucose levels that say “no”

Low blood glucose

• Severe hypoglycaemia 

– Don’t exercise for 24 hours

• Blood sugar less than 5.6 just before exercise

– Take appropriate action before starting to 
exercise

High blood glucose

• Blood glucose >15 mmol/L with  Ketones

– Take insulin wait until have gone before 
exercise

104



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise – type, intensity and duration

• There are three strategies to manage glucose around exercise – Insulin, carbs or 

exercise

• There are three things you need to remember about nutrition – feed, fuel up and fluid

• Three blood sugars say no to exercise – two low and one high

• There are three time points you need to plan for

• There are three time points you need that blood glucose should be done



Three time points need to plan for

Before During After



Three time points need to take blood glucose

Before During After

At least 2 before
To see trend

Every 30 minutes One when finish
At 6-8 hours or before bed
3 am if new exercise or 
Very intense or prolonged



Managing exercise and T1DM -the rule of three’s

• Best to exercise more than three times a week – as makes control easier

• Need to know three things about the exercise – type, intensity and duration

• There are three strategies to manage glucose around exercise – Insulin, carbs or 

exercise

• There are three things you need to remember about nutrition – feed, fuel up and fluid

• Three blood sugars say no to exercise – two low and one high

• There are three time points you need to plan for – before, during and after

• There are three time points you need that blood glucose should be done -before, 

during and after



Additional sources of info
Books
• Diabetic Athlete's Handbook by Sheri Colberg
• Getting Pumped ! A diabetes and exercise guide for active individuals with Type 1 diabetes by 

Michael Riddell
• Type 1 Diabetes - Clinical Management of the Athlete by Ian Gallen

Websites Exercise advice 
• http;//www.extod.com
• http://www.runsweet.com
• http://www.ext1d.com.au- * need to pay 
• http://teamwildathletics.com - * need to pay for 
• http://www.teamnovonordisk.com/ 
• http://www.excarbs.com/ 
• http://dtc.ucsf.edu/living-with-diabetes/activity-and-exercise/exercise-guidelines-faqs/ 

Websites Dietary advice
• http://www.ausport.gov.au/ais/nutrition/factsheets/special_diets/diabetes_and_sports_nutrition

http://www.dafne.uk.com/


