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Session Plan 

• Recap on key principles of carbohydrate counting and insulin dose 
adjustment. 

• Assessment of bolus ratios on a pump. 

• What are the advantages of using a pump, the extra considerations 
which can be made. 

• How to to use advanced bolus features. 

 



Dietary Advantages of Insulin Pumps 

• Account for  CHO loads in small snacks 

• Manage variable BG responses to variable glycaemic effect of foods. 

• Account for less significant CHO sources e.g. Vegetables  

• Manage exercise effects without eating lots more CHO 

• Avoid overeating to compensate for hypoglycaemia 

• Enjoy eating out/takeaway foods with better BG levels 

• Avoid feelings of guilt  when eating  ‘forbidden’ ‘sweet’ foods 

 



Do you know how to count carbohydrate? 



1 Pint                                    500ml Sports drink 
 
60g Mars Bar 
                         individual  
Chocolate Éclair                                         Xmas Pudd 
 
 
Tin Cannellini Beans                          100g  dry pasta 

   

Medium Banana   Meringue nest 

 
 

How much Carbohydrate in these? 
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Steps 

• Identify foods containing carbohydrate 

• Calculate  TOTAL carbohydrate content of meal/snack 

• Calculate insulin dose required according to a ratio 

• Consider factors that may influence blood glucose response 

   (e.g. fat, glycaemic index) 

• Consider pre-meal blood glucose 

• Adjust insulin dose, amount/duration  (use advisor!) 

• Eat and give insulin bolus 

• Record blood glucose response              (pre & post meal) 
 
 



 Resources 



Assessment of Skills 



Adjusting Bolus Ratio 

 

• Adjust insulin units or carbohydrate grams? 

 

• Case studies 



Advanced bolus options 

• Adjust speed of standard bolus dose 

• Set lag time ( pre set up to 1 hour before eating) 

• Extended / Square Wave bolus 

• Multi Wave / Dual Wave bolus 



AACE Diabetes Mellitus Guidelines. Endocr Pract. 2007;13(suppl 1):3-68. 

Bolus given as multi-wave or extended bolus  

Standard bolus given for high carb/high fat meal e.g. pizza or takeaway 



 

For large carbohydrate meals or multiple courses.  

More than 6 unit bolus 

1. Calculate total bolus 

2. Divide dose (50/50, 70/30),  

3. Give first dose at start 
   of meal,  

4. Second dose 15-60 mins  
    later 

5. Or give separate boluses  
   with separate courses, assessing 
CHO content of each course 
separately. 

B
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     0                 1 hr 



• Total dose spread out over the meal and digestive 
process. 

• Whole dose programmed to be delivered evenly for  
15 mins-8+ hours.  

• Can be stopped and standard boluses given on top 

 

     0      1        2       3       4hrs 

 

 

Extended Wave bolus Consider for 

Very high fat or low GI food 
e.g. dahl, porridge.  

Standard bolus doses v big, 
e.g. with large ratio 



     0      1        2       3       4hrs 

 

 
70% Normal bolus 

30%  Extended bolus 

• Dose split between standard bolus and extended/square wave bolus 

• e.g.50% as ‘normal bolus’ followed by 50% as ‘extended bolus’ for 
curry, pizza, fish and chips, creamy pasta dishes 

• Can alter the split, e.g. 30/70, 70/30 

• Can stop extended bolus at any time. Can give normal bolus on top of 
extended bolus. 
 

 



Which meals / How to set 

What are your thoughts? 

 



Glycaemic Index 

Glycaemic Load = Amount of CHO x GI 

Glycaemic Index vs Glycaemic Load 

http://images.google.co.uk/imgres?imgurl=http://www.thebritishshoppe.com/Merchant2/graphics/00000001/Scotts porridge oats large.jpg&imgrefurl=http://www.thebritishshoppe.com/Merchant2/merchant.mvc?Screen=PROD&Product_Code=SCPO&Category_Code=&Store_Code=TBSRJTC&usg=__MpNEsqMdxGw15RKPu7vDeQRxu3A=&h=270&w=236&sz=24&hl=en&start=7&um=1&tbnid=oYcVd16Cgk9pPM:&tbnh=113&tbnw=99&prev=/images?q=porridge&ndsp=21&hl=en&rlz=1T4TSEA_en-GBGB326GB326&sa=N&um=1


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mehwpyXhoJNtPM&tbnid=tEqPmGOkSE4ROM:&ved=0CAUQjRw&url=http://www.mccormick.com/Recipes/Salads-Sides/Penne-Pasta-Salad-with-Spinach-and-Tomatoes&ei=VhtoUpqEJ8iY0QX0loDYBw&bvm=bv.55123115,d.d2k&psig=AFQjCNHZCejcAqyxU_tpSVWf3dO2-MyPOw&ust=1382640733043578


The Challenges of eating out…. 

http://www.robertossluggos.com/images/pizza.jpg
http://images.google.co.uk/imgres?imgurl=http://www.gooeychocolate.com/Cakes_Tortes/images/tiramasu_01.jpg&imgrefurl=http://www.gooeychocolate.com/Cakes_Tortes/individual_tiramasu.html&h=300&w=300&sz=17&hl=en&start=2&tbnid=clMuEXEw4avN2M:&tbnh=116&tbnw=116&prev=/images?q%3Dtiramasu%26gbv%3D2%26hl%3Den%26sa%3DG
http://images.google.co.uk/imgres?imgurl=http://vachar.com/images/aftereight-300.jpg&imgrefurl=http://vachar.com/index.php?main_page%3Dindex%26cPath%3D55&h=525&w=450&sz=26&hl=en&start=14&tbnid=JpGB4escx8OKrM:&tbnh=132&tbnw=113&prev=/images?q%3Dafter%2Beight%2Bchocolates%26gbv%3D2%26ndsp%3D18%26hl%3Den%26sa%3DN
http://images.google.co.uk/imgres?imgurl=http://www.lifestage.com.au/images/CAC9B0C9.jpg&imgrefurl=http://www.lifestage.com.au/menus.cfm?cat%3DAccompaniments&h=300&w=500&sz=64&hl=en&start=3&tbnid=EobtPh9DAmzjlM:&tbnh=78&tbnw=130&prev=/images?q%3Dgarlic%2Bbread%26gbv%3D2%26hl%3Den%26sa%3DG
http://images.google.co.uk/imgres?imgurl=http://images.jupiterimages.com/common/detail/26/23/22762326.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx?itemID%3D22762326&h=250&w=166&sz=22&hl=en&start=4&tbnid=pBVVHSK7f6KtAM:&tbnh=111&tbnw=74&prev=/images?q%3Dbread%2Bsticks%26gbv%3D2%26hl%3Den%26sa%3DG


Do Fat and Protein matter? 

75-100g protein if no CHO eaten  
A 10oz steak, 10 eggs! 
 
35g with ~30g CHO 
 
Effect equivalent to 20g CHO but delayed effect ~ 2 hours 





The Pizza Effect!! 

30-60% bigger bolus 



• Impact of Fat, Protein, and Glycemic Index on Postprandial Glucose 
Control in Type 1 Diabetes: Implications for Intensive Diabetes 
Management in the Continuous Glucose Monitoring Era 

• Kirstine J. Bel 

• Diabetes Care 2015 Jun; 38(6): 1008-1015. 

 

 

 

• Fat and protein counting in type 1 diabetes 

• Elaine Hibbert-Jones 

• Practical Diabetes. 33(7):243-248 

 

 



• Amount and Type of Dietary Far, Postprandial Glycaemia and Insulin 
Requirements in Type 1 Diabetes: Randomised Within-Subject Trail 
 

• Diabetes Care August 2019, Bell K, et al. 
 

• 0g,20g,40g,60g Saturated/mono-/poly-unsaturated + 45g CHO(bread) 
 

• Dualwave bolus 
• 20g +6% insulin 74/26 over 73mins 
• 40g +6% insulin 63/37% over 75mins 
• 60g +21% insulin, 49/51% over 105mins. 



Some Examples 

Trend towards lower levels on waking 
Periods of hyperglycaemia seem to follow lows 
Example of missed bolus 



Beer in the evening! 



Address timing and meal doses. Avoid over-correcting post prandially. 
Some challenges of seeing post meal levels 





Stable basal/background insulin checks. 
High CHO meals & error with CHO estimations leading to delayed hyperglycaemia 
 



High CHO meals leading to delayed hyperglycaemia 





High fat pizza 



Carbohydrate counting and insulin pumps.. 


