
APS Exercise Calculators

Watch this training video
https://screencast-o-matic.com/watch/cYXFDyLoc6

https://screencast-o-matic.com/watch/cYXFDyLoc6


Before getting the calculators
• You must have watched the APS Guide:

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

• You must watch this video to be able to answer the competency

• You must have got competency for the type 1 DEC without APS:
- https://forms.gle/VzgR2dn6CCuP14AQA

• You must be a diabetes health care professional

• You must score 9/10 on the competency
- https://forms.gle/c1xMp6M5GymMoAuV6

• You must not share the calculators

https://screencast-o-matic.com/watch/cYXIIKMKso
https://forms.gle/VzgR2dn6CCuP14AQA
https://forms.gle/c1xMp6M5GymMoAuV6


Variable 670G – Auto Mode 780G – SmartGuard T-Slim Control IQ CamAPS FX
Where to get 
training?

https://hcp.medtronic-
diabetes.co.uk/

https://hcp.medtronic-diabetes.co.uk/ https://www.airliquidehealthcare.co.uk/sit
es/homecare_uk/files/Control-IQ-Training-
for-Clinical-Professionals-
Module/story.html

https://camdiab.cdep.org.uk/

What need 670G pump & consumables

Guardian™ Sensor 3

Guardian™ 3 Link Transmitter

Carelink account linked to centre

Ascensia Contour Next Link 2.4

780G pump & consumables

Guardian™ Sensor 3

Guardian™ 3 Link Transmitter (BLE)

Carelink account linked to centre

Roche Accu-Chek Guide Link Meter

Patient: MiniMed Mobile APP

Care partners: Carelink Connect APP

T-Slim x 2 pump & consumables

Dexcom G6 sensor

Dexcom G6 transmitter

Control IQ algorithm

Company started or HCP (Certification 
available)

Diasend account linked to centre - optional

Dana Pump & consumables

Dexcom G6 sensor

Dexcom G6 transmitter

Android phone

CamAPS APP & paid subscription

Diasend account linked to centre

Certified trainers with number

CE Mark 7 years +

8u TDD

NovoRapid, Humalog

7 years +

8u TDD

NovoRapid, Humalog

6 years +

Weight 25-140kg

10-100u TDD

No pregnancy (Pump & Dexcom ok)

NovoRapid & Humalog

1 year +

Weight 10-300kg

5-300u TDD

NovoRapid, Humalog, Apidra

Dexcom licenced from 2yrs so 
clinical decision if using 1-2yrs

NovoRapid, Humalog, Apidra, 
FiAsp

The different systems with CE Mark

https://hcp.medtronic-diabetes.co.uk/
https://hcp.medtronic-diabetes.co.uk/
https://www.airliquidehealthcare.co.uk/sites/homecare_uk/files/Control-IQ-Training-for-Clinical-Professionals-Module/story.html
https://camdiab.cdep.org.uk/


Variable 670G & 780G T-Slim Control IQ CamAPS FX DIY

Exercise Temp target 8.3mmol/L

Effective if exercise more than 90 minutes after 
eating if Active insulin is set at 2-3 hours

Temp target must be set 90 minutes before activity.

Effective for preventing hypos after activity by 
extending up to 6 hours after.

Will need to reduce carbs (25-50%) entered into 
bolus wizard if meal within 90 minutes of exercise 
due to little or no basal running as IOB is high.

Control IQ Exercise Target 7.8-8.9mmol/L.

Can set insulin setting profiles with basal rates, ICR and 
ISF relaxed e.g. -25% (mixed) & -50% (aerobic).

Set Exercise Target and insulin profile 90 minutes before 
activity. 

Effective for preventing hypos after activity by extending 
up to 6 hours after.

As shows below: 90 minutes after eating, basal is 
running normally as recognises carbs on board, 
therefore more chance of Exercise target, change of 
insulin settings profile and Control IQ preventing hypo. 

Ease Off: No insulin delivered below 
7.7mmol/L, insulin sensitivity increased by 
50% in the algorithm, target increased by 
2.5mmol/L (5.8 to 8.2mmol/L)

Set 90 minutes before activity.

Effective for preventing hypos after activity by 
extending up to 6 hours after.

As shows below: 90 minutes after eating, 
basal is running normally as the algorithm 
recognises carbs on board, therefore more 
chance of “Ease off” preventing hypo. May 
still need less carbs (25%) entered into bolus 
calculator if exercise within 90 mins of eating.

DIY: user set (3.5 – 14.0 mmol/L)

Can set insulin setting profiles with basal 
rates, ICR and ISF relaxed e.g. 25% (mixed) & 
50% (aerobic).

Set Exercise Target and insulin profile 90 
minutes before activity. 

Effective for preventing hypos after activity by 
extending up to 6 hours after.

What settings will help for exercise?



Variable 670G & 780G T-Slim Control IQ CamAPS FX
Preventing highs 
with basal increases

Preventing highs 
with auto 
corrections

Solution: Small 
amount carbs just 
before & during 
exercise – cap at 
60kg as cannot 
absorb more than 
1g/min of glucose

If Algorithm predicts above the Temp target level 
the basal insulin is increased = Hypo risk

If 780G Algorithm predicts above the Temp 
target level and going high fast autocorrection no 
longer applied = hypo protection

Drip feed glucose every 20 minutes. Start at 
0.5g/kg/hr and vary according to CGM trend 
arrows. E.g. 30kg = 4g per 20 minutes

If Algorithm predicts above the Exercise target level 
the basal insulin is increased = Hypo risk

If Algorithm predicts above the Temp target level and 
going above 10.0mmol/L an auto correction is 
delivered = Big hypo risk

Drip feed glucose every 20 minutes. Start at 
0.5g/kg/hr and vary according to CGM trend arrows. 
E.g. 50kg = 8g per 20 minutes

If Algorithm predicts above the “Ease off” target level the 
extended bolus is increased = Hypo risk

If Algorithm predicts above the “Ease off” level and going 
high fast a more aggressive extended bolus is delivered = Big 
hypo risk

Drip feed glucose every 20 minutes. Start at 0.5g/kg/hr and 
vary according to CGM trend arrows. E.g. 60kg = 10g per 20 
minutes

Must drip feed carbs during exercise as needed 
(same for DIY)?



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) 



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) 





Before exercise During exercise After exercise

Meal insulin: carbohydrate reduction into Bolus Calculator
Control IQ (Manual Mode)

Target (basal) 
Carbohydrate 20 mins before, 

every 20 mins during Control IQ ON

Exercise 
type Plan execution

Within 90mins of exercise, 
reduction of carbohydrate to enter 

into Bolus Calculator: 
Closed Loop 
(Open Loop)

More than 90 minutes 
before exercise:

Closed Loop 
(Open Loop)

Target to activate 90 minutes before 
exercise (basal change 90 minutes before 

activity)

See carbs chart for glucose level 
and trend arrows

Control IQ ON
If eating after exercise: Select 
insulin profile for 90 minutes 

after activity

Start Control IQ ON
If not eating after exercise Set 

Target

Aerobic

Went low first 
time

-50% Insulin profile before eating
(-75% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-75% basal rate 90 minutes before 

exercise)

-50% insulin profile
90 minutes after exercise

& Normal Target
Exercise Target for 6 hours

Starting 
plan

-25% Insulin profile before eating
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-50% basal rate 90 minutes before 

exercise)

-25% insulin profile
90 minutes after exercise

& Normal Target
Normal Target

Went high first 
time

Normal profile
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

Normal profile & 
Normal Target Normal Target

Mixed

Went low first 
time

-25% Insulin profile before eating
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-50% basal rate 90 minutes before 

exercise)

-50% insulin profile
90 minutes after exercise

& Normal Target
Exercise Target for 6 hours

Starting 
plan

Normal profile
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

-25% insulin profile
90 minutes after exercise

& Normal Target
Normal Target

Went high first 
time

Normal Profile
(No change)

Enter all carbs 
(Enter all carbs)

Normal Target
(No basal rate change)

Normal profile &
& Normal Target Normal Target

Anaerobic

Went low first 
time

-25% Insulin profile before eating
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Exercise Target 90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

-25% insulin profile
90 minutes after exercise

& Normal Target
Exercise Target for 6 hours

Starting
plan

Normal Profile
(No change)

Enter all carbs 
(Enter all carbs)

Normal Target
(No basal rate change)

Normal profile
& Normal Target Normal Target

Went high first 
time

Normal Profile & Enter full carbs 
and small bolus 15 mins pre-

exercise 
(Enter full carbs and small bolus 15 

mins pre-exercise)

Enter all carbs 
(Enter all carbs)

Normal target and small bolus 15 mins pre-
exercise (No basal change and small bolus 

15 mins pre-exercise)
Normal Profile

& Sleep Target for 6 hours Normal Target

Control IQ Calculator Algorithm



Control IQ Example



Before exercise During exercise After exercise
Meal insulin: 

Carbohydrate reduction into Bolus Wizard
Auto Mode (Manual Mode)

Target (basal) 
Carbohydrate 20 mins before, every 20 

mins during Auto Mode ON

Exercise type Plan execution

Within 90mins of 
exercise, reduction of 
carbohydrate to enter 

into Bolus Wizard:
Auto Mode 

(Manual Mode)

More than 90 minutes 
before exercise:

Auto Mode 
(Manual Mode)

Target to activate 90 minutes before 
exercise 

(basal to change 90 minutes before 
exercise) 

See carbs chart for glucose level and 
trend arrows

Auto Mode ON
If eating after exercise: 

Reduction of carbohydrate to 
enter into Bolus Wizard 

Auto Mode ON
If not eating after exercise Set 

Target

Aerobic

Went low first 
time

-75% carbs 
(-75% carbs) 

Enter all carbs 
(Enter all carbs)

Temp Target 90 minutes before exercise 
(-75% basal rate 90 minutes before 

exercise)

-75% carbs 
& Normal Target Temp target for 6 hours

Starting 
plan

-50% carbs 
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Temp Target 90 minutes before exercise 
(-50% basal rate 90 minutes before 

exercise)

-50% carbs
& Normal Target Normal Target

Went high first 
time

-25% carbs 
(-25% carbs)

Enter all carbs 
(Enter all carbs)

No Temp Target (-25% basal rate 90 
minutes before exercise)

-25% carbs
& Normal Target Normal Target

Mixed

Went low first 
time

-50% carbs 
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Temp Target 90 minutes before exercise 
(-50% basal rate 90 minutes before 

exercise)

-75% carbs
& Normal Target Temp target for 6 hours

Starting 
plan

-25% carbs 
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Temp Target 90 minutes before exercise 
(-25% basal rate 90 minutes before 

exercise)

-50% carbs
& Normal Target Normal Target

Went high first 
time

Enter all carbs
(Enter all carbs )

Enter all carbs 
(Enter all carbs)

No Temp Target 
(No basal change)

-25% carbs
& Normal Target Normal Target

Anaerobic

Went low first 
time

-25% carbs 
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Temp Target 90 minutes before exercise 
(-25% basal rate 90 minutes before 

exercise)

50% carbs
& Normal Target Temp target for 6 hours

Starting
plan

Enter all carbs 
(Enter all carbs)

Enter all carbs 
(Enter all carbs)

No Temp Target 
(No basal change)

-25% carbs
& Normal Target Normal Target

Went high first 
time

Enter all carbs and small 
bolus 15 mins pre-

exercise 
(Enter all carbs and 

small bolus 15 mins pre-
exercise)

Enter all carbs
(Enter all carbs)

No Temp target and small bolus 15 mins 
pre-exercise 

(No basal change and small bolus 15 mins 
pre-exercise)

No change
& Normal Target Normal Target

670G & 780G Calculator 
Algorithm



670G & 780G Example



Before exercise During exercise After exercise
Meal insulin: carbohydrate reduction into Bolus 

Calculator
Auto Mode (Manual Mode)

Target (basal) 
Carbohydrate 20 mins before, every 20 

mins during Auto Mode ON

Exercise type Plan execution

Within 90mins of exercise, 
reduction of carbohydrate to 
enter into Bolus Calculator: 

Auto Mode
(Manual mode)

More than 90 
minutes before 

exercise:
Closed Loop 
(Open Loop)

Target or basal to activate 90 minutes 
before exercise:

Closed Loop (Open Loop)

See carbs chart for glucose level and 
trend arrows

Auto Mode ON
If eating after exercise: 

Reduction of carbohydrate to 
enter into Bolus Wizard 

Auto Mode ON
If not eating after exercise Set 

Target

Aerobic

Went low first 
time

-50% carbs 
(-75% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off 90 minutes before exercise
(-75% basal rate 90 minutes before 

exercise)

-50% carbs 
& Normal Target Ease off for 6 hours

Starting 
plan

-25% carbs 
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off  90 minutes before exercise
(-50% basal rate 90 minutes before 

exercise)

-25% carbs
& Normal Target Normal Target

Went high first 
time

No change
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off  90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

No change
& Normal Target Boost for 3 hours

Mixed

Went low first 
time

-25% carbs 
(-50% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off  90 minutes before exercise
(-50% basal rate 90 minutes before 

exercise)

-50% carbs
& Normal Target Ease off for 6 hours

Starting 
plan

Enter all carbs
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off  90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

-25% carbs
& Normal Target Normal Target

Went high first 
time

Enter all carbs 
(Enter all carbs)

Enter all carbs 
(Enter all carbs)

Normal Target
(No basal rate change)

No change
& Normal Target Boost for 3 hours

Anaerobic

Went low first 
time

-25% carbs
(-25% carbs)

Enter all carbs 
(Enter all carbs)

Ease Off  90 minutes before exercise
(-25% basal rate 90 minutes before 

exercise)

25% carbs
& Normal Target Ease off for 6 hours

Starting
plan

Enter all carbs 
(Enter all carbs) Enter all carbs 

(Enter all carbs)
Normal Target

(No basal rate change)

No change
& Normal Target Normal Target

Went high first 
time

Enter full carbs and small bolus 
15 mins pre-exercise 

(No change)

Enter all carbs 
(Enter all carbs)

Normal target and small bolus 15 mins pre-
exercise 

(No basal change and small bolus 15 mins 
pre-exercise)

No change
& Boost for 3 hours Boost for 3 hours

CAMAPS FX Calculator 
Algorithm



CAMAPS FX Example
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