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What today is about!
• Why activity & exercise is important

• The key guidelines papers

• Guiding principles and starting algorithms

• Having a go!

• CGM and exercise 

• Use the good stuff and reference – don’t re-invent!



Must Read Papers! 

RIDDELL ET AL (2017) 
THE LANCET DIABETES & ENDOCRINOLOGY, 5 (5), P377-390

Adolfsson et al (2018)
Pediatric Diabetes October 2018; 19 (Suppl. 27): 205–226.

Moser at al (2020) 
Moser, O., Riddell, M.C., Eckstein, M.L. et al. Glucose management for exercise using continuous 
glucose monitoring (CGM) and intermittently scanned CGM (isCGM) systems in type 1 diabetes: 
position statement of the European Association for the Study of Diabetes (EASD) and of the 
International Society for Pediatric and Adolescent Diabetes (ISPAD) endorsed by JDRF and supported 
by the American Diabetes Association (ADA). Diabetologia (2020). https://doi.org/10.1007/s00125-
020-05263-9



DH (2011) recommendations?
Sport England interpretation

https://www.gov.uk/government/publications/uk-physical-activity-guidelines
https://www.sportengland.org/media/388152/dh_128210.pdf
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Riddle and Taplin (2016) Exercise in children 
with type 1 diabetes in A. Scaramuzza et al. 
(eds.), Research into Childhood-Onset Diabetes,
DOI 10.1007/978-3-319-40242-0_7

Two meta-
analysis show 
0.5% HbA1c 
improvement

Quirk ET AL., (2014) 
Diabet Med J Br Diabet
Assoc 31:1163–1173

Kennedy A et al (2013) 
PLoS One 8:e58861





Self - Assessment

What are the different 
modalities/types of 
exercise?

Type 1:

Aerobic / 
Continuous

Type 2:

Intermittent / 
Mixed

Type 3:

Anaerobic / Short-
sharp

Examples of those 
activites

What usually happens to 
BG during?

What metabolic changes 
cause this ?

Management
Options?



Exercise types

RIDDELL ET AL (2017) Adolfsson et al (2018)

Moser at al (2020) 



Aerobic / Continuous 
Exercise



Galasetti & Riddle (2013) Exercise and Type 1 Diabetes (T1DM): Compr Physiol 3:1309-1336, 2013.



Anaerobic / Short Sharp
Exercise



Galasetti & Riddle (2013) Exercise and Type 1 Diabetes (T1DM): Compr Physiol 3:1309-1336, 2013.



Mixed / Intermittent
Exercise



Insulin reductions
Before exercise

Within 90 minutes
Bolus reductions:
Aerobic 50% (+/-25%)
Mixed 25% (+/-25%)
Anerobic 0% (-25% or 
small pre-bolus)

After 90 minutes (ideally 180 minutes)
Basal reductions 90 minutes before exercise:
Aerobic 50% (+/-25%)
Mixed 25% (+/-25%)
Anerobic 0% (+/-25%)

Moser at al (2020) 



Quick recap – After 
Exercise

If exercise more than 30 minutes, options:
1. Reduce bolus by 50% (+/- 25%)
2. Reduce basal for 6 hours 20% (+/- 10%)
3. Small low GI carbs 0.4g/kg (+/- 0.2g/kg)

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

Moser et al 2020.



After Exercise
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Possible ‘Post exercise whip’ 0 - 60minutes
Anaerobic HIIT Sprint finish

• Adrenaline, Cortisol, Glucagon = 
“Glucose release & insulin 
resistance”

• Anaerobic or hard intermittent

• High lactate + Cori Cori cycle

• Disconnected pump
• Options:

- 50% correction dose

- Effective warm down

With thanks to Francesca Annan RD

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


Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins of 
exercise

More than 90 
minutes before 

exercise

If exercise is 
within 90mins 
of meal insulin

If exercise is more than 
90mins since meal insulin. 

Change basal 90mins before 
(MDI)

See carbs chart for 
glucose level and trend 
arrows. Capped at 60kg 

dur to 1g/min max 
glucose absorption

Meal insulin
Basal insulin pump
(MDI: Basal insulin 

if in evening) 

Low GI carbs no 
insulin before bed.  
Capped at 60kg to 
prevent excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 mins 

pre-exercise
No change No change No change and small bolus 

15 mins pre-exercise no change No change 0g/kg

Algorithm



Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg

Algorithm

17 year old boy 
50kg on MDI(Lantus 20u)
Weights16:30 for 60 mins
Last meal 13:00 
100g carbs after (1u:10g) 

Before

During 

After



Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg

Algorithm

17 year old boy 
50kg on MDI(Lantus 20u)
Weights16:30 for 60 mins
Last meal 13:00 
100g carbs after (1u:10g) 

Before
No change

During 
No carbs

After
-25% = 7.5 units
10g low GI before bed 
OR
Lantus 18units (-10%)



Algorithm

12 year old girl –
40kg on Pump
Football 09:00 for 60 mins
Breakfast 08:00 
60g (1u:10g)
No meal until 13:00

Before

During 

After

Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg



Algorithm
Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg

12 year old girl –
40kg on Pump
Football 09:00 for 60 mins
Breakfast 08:00 
60g (1u:10g)
No meal until 13:00

Before
-25% (4.5units)

During 
12g (0.3*40)

After
-20% basal for 6 hrs



Algorithm
Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg

15 year old girl–
50kg on pump
Jogging 16:30 for 60 mins
no meal before
50g after (1u:20g)

Before

During 

After



Algorithm

15 year old girl–
50kg on pump
Jogging 16:30 for 60 mins
no meal before
50g after (1u:20g)

Before
-50% basal 15:00

During 
25g (0.5*50)

After
-50% bolus (1.25 units)
20g low GI before bed 
OR
-20% basal 6 hours

Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg



Algorithm
15 year old girl–
50kg on pump
Jogging 16:30 for 60 mins
no meal before
50g after (1u:20g)

Went low during
Went High after

Before

During 

After

Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg



Algorithm
15 year old girl–
50kg on pump
Jogging 16:30 for 60 mins
no meal before
50g after (1u:20g)

Went low during
Went High after

Before
-75% basal at 15:00

During 
25g (0.5*50)

After
-25% bolus (1.8 units)
10g low GI before bed 
OR
-10% basal 6 hours

Before exercise During exercise After exercise

Meal insulin Basal insulin Carbs Maximum of two options

Exercise type Plan execution Within 90mins 
of exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal 

insulin. Change basal 
90mins before 

(MDI)

See carbs chart for 
glucose level and 

trend arrows. 
Capped at 60kg dur 

to 1g/min max 
glucose absorption

Meal 
insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs 
no insulin 

before bed.  
Capped at 60kg 

to prevent 
excessive 

intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) 0.5g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) 0.3g/kg/hr -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) 0.0g/kg/hr -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-
exercise

No change No change
No change and small 

bolus 15 mins pre-
exercise

no change No change 0g/kg



BWC Calculator



CGM



What do the arrows 
mean?

29



https://screencast-o-matic.com/watch/cYf3iBA6qY

Using activity to lower 
glucose - DynamicGM

https://screencast-o-matic.com/watch/cYf3iBA6qY


Normal lag time: 5 minutes
Exercise lag time: 12-24mins

Moser et al 2020



Moser et al 2020



Be ware of rapidly 
moving glucose!

Moser at al (2020) 



Hypoglycaemia risk

Moser at al (2020) 



Carbohydrate just before & 
during exercise
Moser et al 2020

20 minutes before Every 15-20 minutes during

Moser at al (2020) Moser at al (2020) 



10 questions



Before exercise During exercise After exercise

Meal insulin Basal insulin

Carbohydrate:
20 mins before

every 20 mins during Maximum of two options

Exercise type Plan execution Within 90mins of 
exercise

More than 90 
minutes before 

exercise

If exercise is 
within 

90mins of 
meal insulin

If exercise is more than 
90mins since meal insulin. 

Change basal 90mins 
before 
(MDI)

See carbs chart for 
glucose level and trend 

arrows. Capped at 
60kg dur to 1g/min 

max glucose 
absorption

Meal insulin

Basal insulin 
pump

(MDI: Basal 
insulin if in 

evening) 

Low GI carbs no 
insulin before 

bed.  Capped at 
60kg to prevent 
excessive intake

Aerobic

Went low first 
time -75% No change No change -75% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -50% No change No change -50% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time -25% No change No change -25% (No change) -25% -10% for 6 hrs

(-10%) 0.2g/kg

Mixed

Went low first 
time -50% No change No change -50% (No change) -75% -30% for 6 hrs

(-30%) 0.6g/kg

Starting 
plan -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Went high first 
time No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Anaerobic

Went low first 
time -25% No change No change -25% (No change) -50% -20% for 6 hrs

(-20%) 0.4g/kg

Starting
plan No change No change No change No change 

(No change) -25% -10% for 6 hrs
(-10%) 0.2g/kg

Went high first 
time

No change and 
small bolus 15 

mins pre-exercise
No change No change

No change and small 
bolus 15 mins pre-

exercise
no change No change 0g/kg

Algorithm



Carbs 20 min before & 
every 20 min during

Capped at 60kg due to glucose absorption limit of 1g/min for 
glucose and 1.5g/kg for mixed fast acting carb sources –
Jeukendrup (2014) Sports Med 44, 25–33

<4.0mmol/L

4.0-4.9
mmol/L

E2: 5.0-6.9
mmol/L
E1: 5.0-7.9
mmol/L
E0: 5.0-8.9
mmol/L

E2: 7.0–10.0mmol/L
E1: 8.0-11.0mmol/L
E0: 8.0-12.0mmol/L

13.9 mmol/L

>13.9
mmol/L & ketones 
<0.5mmol/L

ketones 
>0.5mmol/L

0.5/kg

Grams carb 
g/kg/20min (60min) -

Aerobic

Grams carb 
g/kg/20min 

(60min) - Mixed

Grams carb 
g/kg/20min 

(60min) -
Anaerobic

0.5 (1.5)  

0.4 (1.2)

0.3 (0.9)

0.2 (0.6)

0.1 (0.3)

0 (0) 0 (0)

0 (0)

0.0 (0)

0 (0)

0.0 (0)

0 (0)

0 (0)

0 (0)

0.5/kg

0.45 (1.35) 

0.35 (1.05)

0.25 (0.75)

0.15 (0.45)

0.05 (0.15) 

0.5/kg

0.4 (1.2) 

0.3 (0.9)

0.2 (0.6)

0.1 (0.3)

0 (0) 

0.5 (1.5) 

0.2(0.6)

0.45 (1.35)

0.1 (0.3)

0.4 (1.2) 

0 (0)

0.3 (0.9) 0.25 (0.75) 0.2 (0.6) 

0.4 (1.2) 0.35 (1.05) 0.3 (0.9)

0.25 (0.75) 0.2 (0.6)0.3 (0.9) 



Live demo



Competency
• Click the competency link or QR code

- https://docs.google.com/forms/d/e/1FAIpQLScAkzhq
uDv0rt3FskE6Mtg-
rfsZVy9Bm1_yzW2yovO8Md4CEg/viewform

• Must score 9/10 to get the Type 1 DEC by email

• Make sure you use with Adobe Acrobat Reader

• Use with clinical expertise and experience

• All feedback both good and for improvements welcome:
- johnpemberton@nhs.net

• Massive thanks to the professionals in creating the 
guidance:

- ISPAD
- EASD
- ADA

https://docs.google.com/forms/d/e/1FAIpQLScAkzhquDv0rt3FskE6Mtg-rfsZVy9Bm1_yzW2yovO8Md4CEg/viewform
mailto:johnpemberton@nhs.net


What I was hoping?

• Know your types of exercise

• Know your insulin reductions

• Know your CGM arrows ROC

•Know CGM accuracy deteriorates during exercise

• Give plans according to key questions

• Think about using the calculator

•Plans will need trial and error
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